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b l i656 Quince Orchard Road, Suite 700
Gaithersburg, Maryland 20878

Schnabel Engineering North, LLC Phone (301) 417-2400
Fax (301) 417-2730
www.schnabel-eng.com

April 1-3, 2007

Mr. Frank Lopez, Jr., P.E.
Bechtel Power Corporation
5275 Westview Drive
Frederick, MD 21703-8306

Subject: Geotechnical Subsurface Investigation Data Report (Revision No. 1)
CGG Combined Operating License Application
(COLA) Project, Calvert Cliffs Nuclear Power Plant
(CCNPP), Calvert County, Maryland
Subcontract No. 25237-103-HC4-CYOO-00001
(Schnabel Project No. 06120001)

Dear Mr. Lopez:

Schnabel Engineering North, LLC (Schnabel) is pleased to submit this Geotechnical

Subsurface Investigation Data Report (Revision No. 1) for the above referenced project. This

data report contains a summary of the equipment and methods used, subsurface information

Schnabel personnel collected for this project, and soil and water laboratory testing. This report

supersedes the Geotechnical Subsurface Investigation Data Report dated December 19, 2006,

and incorporates information contained in Addendum No. 1, dated January 8, 2007, and

Addendum No. 2, dated January 31, 2007.

This report has been prepared in accordance with the Technical Services Subcontract

agreement between Bechtel Power Corporation (Bechtel) and Schnabel, dated March 23, 2006,

and subsequent Change Orders.

Sampling and testing activities for this project were performed under Bechtel's quality

assurance program meeting NQA-1 requirements, and according to the pre-approved project

technical specification, technical procedures, and work plans.

"We are committed to serving our clients by exceeding their evectations."

Geotechnical 0 Construction Monitoring * Dam Engineering * Geoscience * Environmental



We appreciate the opportunity to be of service to you for this project. Please contact Mr.

Brian Banks at (301) 417-2400 if you have any questions regarding this report.

Very truly yours,

SCHNABEL ENGINEERING NORTH, LLC

Brian K. Banks, G.
Associate

BB/PP/AM:bb/pp/am
G:\2006\06120048 Calvert Cliffs\WP\FINAL\07-04-13 Final Report\Calvert Cliffs Data Report 07_04-13.doc
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1.0 Introduction

Schnabel Engineering North, LLC (Schnabel) performed a geotechnical subsurface

investigation under the direction of Bechtel Power Corporation (Bechtel) to support the

Combined Operation License Application (COLA) for two new nuclear reactors and associated

infrastructure (e.g., heat sinks, cooling towers, switch yard, construction access road, water

intake structure, etc.) and help evaluate the siting feasibility for the new reactors.

1.1 Site Description

The project site is located adjacent to the existing Calvert Cliffs Nuclear Power Plant

(CCNPP). The site is bordered by the CCNPP to the north, and by Calvert Cliffs along the

western shores of the Chesapeake Bay to the east.

The site includes the land currently occupied by "Camp Canoy", a lightly developed

recreational facility with a few small, widely-spaced buildings and shelters; a baseball field;

tennis courts; pool; a small, earth-dam pond; both paved and un-paved access roads; and utilities.

The majority of the site is wooded with small to large trees and a thin understory of brush

and vines, except for some open grassy areas in Camp Canoy. The topography generally consists

of gently to moderately sloped terrain, although some areas exhibit steep slopes. Streams and

wetland areas occupy many of the topographic lows. Wetland areas were also found at

intermediate levels on some of the slopes.

1.2 Scope of Work

The scope of our work as defined by Exhibit D, Scope of Work and Technical

Specification 25237-103-3PS-CY00-00001 of the Subcontract included performing field testing

and sampling, conducting laboratory testing, providing quality control surveillances during field

and laboratory activities, and preparing this data report. Specifically, the following scope items

were performed:

" Surveying to establish the horizontal and vertical locations of subsurface

exploration points;

* Detecting underground utilities at subsurface exploration points;
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Drilling 145 standard penetration test (SPT) borings to depths up to 403 feet, and
collection of disturbed SPT and undisturbed tube soil samples;

* Installation and development of 40 ground water observation wells to depths up to
122 feet, permeability testing in each well, and ground water sampling in each
well;

o Excavating 20 test pits to depths up to ten feet and collection of bulk soil samples;

* Performing 63 cone penetration test (CPT) soundings, some including shear wave
and/or pore water pressure dissipation measurements, to depths up to 142.4 feet
with auger pre-drilling;

* Conductina two-dimensional field electrical resistivity testing along four
alignments;

Performing borehole geophysical logging including natural gamma, long- and
short-normal resistivity, spontaneous potential, three-arm caliper, and direction
survey, and P-S velocity logging in 10 SPT borings;

* Conducting SPT hammer energy testing for each of the five hammer-rod
combinations used.

" Soils laboratory testing for moisture content, unit weight, specific gravity, sieve
and hydrometer analysis, Atterberg limits, organic content, chemical analysis (pH,
sulfate, chloride, cation exchange capacity), moisture-density, unconfined
compression, unconsolidated-undrained triaxial compression, consolidated-
undrained triaxial compression, direct shear, resonant column torsional shear
(RCTS), and consolidation properties. RCTS data is not yet available and will be
submitted as an addendum to this report.

* Water laboratory testing for alkalinity, ammonia, nitrogen, bromide, chloride,
dissolved solids, fluoride, nitrate, nitrite, sulfate, and sulfide.

This data report, prepared to convey information collected during the subsurface

investigation, includes the following:

* Table listing the manufacturer field equipment used,

* As-built exploration point survey data,

* List of subcontractors used,

• Underground utility detection report,

* Typed SPT boring logs,

* CPT report,

* Typed observation well logs,

Project No. 06120048/April 13, 2007 2 Schnabel Engineering North, LLC



" Field permeability test results,

• Field electrical resistivity test results,

" Borehole geophysical logging results,

* Laboratory test results, and

* SPT hammer energy study results.

Services with respect to providing engineering analyses and recommendations, approval

of testing locations, environmental assessments, and wetlands identification are not included in

our scope of services.
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2.0 Field Testing and Sampling,

The subsurface investigation, including field testing and sampling, was performed

between April 27, 2006 and August g, 2006, except for the as-built survey which was performed

between September 15, 2006 and October 19, 2006, and the ground water sampling which was

performed between December 19 through 21, 2006. All field testing and sample collection was

performed in accordance with technical procedures and work plans established for this project.

The field equipment used during field testing and sampling activities is provided as Table Al, in

Appendix A.

The subsurface exploration test locations were planned by Bechtel personnel and

presented to us on the Subsurface Investigation Location Plan (Drawings 2523 7-0-CY-0000-

00001 and 25237-0-CY-0000-00002) and on the Test Pit Location Plan, (Drawing 25237-0-CY-

0000-00003). Each planned test location was staked in the field in advance of the associated

testing activity. Offsets from the planned locations were sometimes necessary to avoid steep

slopes, large trees, wetland buffers, overhead power lines, underground utilities, and debris piles.

Offset locations were approved by Bechtel personnel in advance of testing.

2.1 Surveying Services

Surveying services included both an initial stakeout prior to testing and an as-built survey

after testing. The originally planned subsurface exploration point locations (i.e., northing and

easting) were staked in the field during the initial stakeout. The follow-up survey was performed

after completion of field testing activities to determine the as-built locations for subsurface

exploration points offset from their originally planned locations. A summary of the as-built

subsurface exploration point locations is provided as Table A2 in Appendix A.

2.2 Underground Utility Detection

Underground utility detection activities were performed to investigate for the presence of

underground utilities at each subsurface exploration point location. When underground utility

conflicts were detected, subsurface exploration point locations were offset to avoid underground

utilities. The underground utility location report prepared by AMT (provided in Appendix B)

includes the methods used and the results of the underground utility detection activities.
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2.3 SPT Drilling and Sampling

A total of 145 SPT borings were performed to depths up to 403 feet. Schnabel personnel

provided full-time field inspection of SPT boring activities and logged each boring during

drilling. SPT boring logs are presented in Appendix C. Five drilling rigs equipped with automatic

SPT hammers were used to advance the borings, including:

1. Failing 1500 (truck-mounted)

2. CME 75 (truck-mounted)

3. CME 550 (ATV-mounted)

4. CME 750 (ATV-mounted)

5. Diedrich D50 (ATV-mounted)

Borings were advanced using primarily mud rotary techniques, although hollow-stem

augers were used as casing in the upper portions of some borings. Details about the drilling tools

used for each boring are included on the boring logs. The drilling mud, consisting of a weighted

bentonite-water mixture, was used to stabilize the borehole walls and to facilitate sediment

removal during drilling. Clean water was used during drilling. The water was brought in from

offsite and stored in a water tank.

Standard penetration testing (ASTM D 1586) was generally conducted at a regular

spacing of one test every five feet. However, tests were conducted every two-and-a-half feet in

the upper 15 feet of each boring. Additionally, SPTs were conducted approximately every ten

feet below a depth of about 300 feet in boring B-401. Pocket penetrometer measurements were

collected on the exposed bottom portion of selected cohesive undisturbed tube samples. SPT and

pocket penetrometer results are included on the boring logs in Appendix C.

Soil sampling in SPT borings included collecting disturbed SPT samples and undisturbed

tube samples. SPT split-spoon samples retrieved at each SPT interval were visually described

and classified by a Schnabel field inspector. A representative portion of each recovered split-

spoon sample was placed in a glass sample jar sealed with a moisture-proof lid. Undisturbed tube

samples were collected at selected intervals between SPT tests. The methods used to collect tube

samples, including Shelby tubes, Osterberg, and Pitcher sampling, were selected on based on

geologic conditions. When possible, the exposed bottom portion of each recovered tube sample
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was visually described and classified by a Schnabel field inspector before the tubes were capped

and sealed with wax.

SPT borings were backfilled with bentonite-cement grout using a tremie-pipe to displace

drilling mud during grout placement. All borings were sealed with grout except for the boring in

which wells were installed. A note indicating whether a boring was sealed with grout or finished

with a well is included on each boring log.

2.4 Test Pit Excavation

A total of 20 test pits were excavated to depths up to ten feet with a backhoe. Schnabel

personnel provided full-time field inspection of test pit excavation activities and logged each test

pit during excavation. The Schnabel field inspector collected bulk soil samples at various depths

within the test pit excavations. Test pit logs, including subsurface soil descriptions and

classifications, ground water observations, and sampling depth intervals, are presented in

Appendix C.

2.5 Well Installation

A total of 40 ground water observation wells were installed to depths up to 122 feet.

Schnabel personnel provided full-time field inspection of well installation activities and prepared

a well construction field log during well installation. Wells were either installed in SPT

boreholes in lieu of grout backfill, or at an offset location, typically about ten feet from the SPT

"companion" boring. For wells installed in SPT boreholes, the borehole was grouted to the

planned bottom depth of the well and reamed to at least six-inch diameter using mud rotary

methods and biodegradable drilling fluid. The well holes installed at offset locations were

advance using either six-and-a-quarter-inch inside diameter hollow-stem augers or six-inch

diameter mud rotary methods with biodegradable drilling fluid. No SPT sampling was conducted

at offset well locations.

Well construction logs are presented in Appendix D. Ground water observation wells

were constructed using two-inch diameter schedule 40 PVC riser casing; ten-foot long, ten-slot

(0.01-inch), machine-cut PVC screen; and a two-foot long sump made of blank casing capped on

the bottom. Centralizers were placed above and below the screen interval. Filter pack sand

consisting of clean, well-graded sand was placed around the sump and screen intervals, and at
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least two feet above the top of the screen. A bentonite seal at least three feet thick was placed

above the filter pack. The annular space around the riser casing above the bentonite seal was

backfilled with cement-bentonite grout. A protective steel well cover, locking cap, and concrete

surface seal were installed for each well.

Each well was developed by pumping and/or flushing with clean water to remove

sediment from the well and filter pack prior to field permeability testing. The duration and extent

of well development was determined by Bechtel field personnel. However, in general

development was carried out until the well water appeared clear.

2.6 Field Permeability Testing

Schnabel personnel performed field permeability testing at each of the 40 ground water

observation wells from July 21 to 31, 2006. We followed the falling head slug test method in

accordance with Section 8 of ASTM D 4044. A falling head slug test is an unsophisticated test

method in which an object of known volume is lowered into a well to induce a rise in water level

in the well. Water in the well is subsequently forced out into the surrounding aquifer due to an

increase in water pressure at a rate proportional to the hydraulic conductivity of the aquifer.

Permeability testing results are presented in Appendix D.

Of the 40 wells tested, 38 contained water immediately prior to testing and two, OW-729

and OW-770, were dry immediately prior to testing. We used a mechanical slug in the wet wells

and a water slug in the two dry wells. The mechanical slug was a five-foot long, 1-¼ inch

internal diameter (1-3/4 external diameter) PVC pipe filled with sand. The water slug was a

measured amount of water poured quickly into the well.

We recorded a pre-test water level for each well using a water level indicator. Prior to

conducting the falling head test at each well, we used an In-situ, Inc. LevelTroll pressure

transducer to obtain pre-test water level trends. The LevelTroll was inserted into the well and

linked by a cable to a field laptop at the surface. We recorded water level measurements with the

LevelTroll every two seconds until the water level in the well recovered from the insertion of the

transducer.

To conduct the falling head test, we quickly inserted the slug in the well to raise the water

height almost instantaneously. The LevelTroll recorded the water level in the well every 0.250

seconds for the first five minutes, and every two seconds thereafter. The duration of the tests
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varied from several minutes to three hours, depending on the time it took for the water levels to

return to approximate pre-test levels. We ended the test when the water level recovered to within

about 0.3 feet of the pre-test water levels, or three hours duration.

2.7 Hydraulic Conductivity Analysis

Hydraulic conductivity analysis was performed for each set of permeability test data

using the Bouwer and Rice method for slug/bail testing and Aquifer Test software (version 2.57)

by Waterloo Hydrogeologic, Inc. Input parameters (static water level, depth to bottom of aquifer,

length of screen, casing radium, and radius of influence) used in the analysis are included on

each of the hydraulic conductivity data report sheets included in Appendix D. The porosity of the

well filter pack was assumed to be 25%. The hydraulic conductivity results are summarized in

Table 1. The hydraulic conductivity analysis results for the two dry observation wells (OW-729

and OW-770) are not reported because the permeability testing for these wells impacted the filter

pack material rather than the surrounding formation soil.

Table 1: Summary of Hydraulic Conductivity Results

~Loatin; Interval Hydraulic'

I oainDepth U S <S Codutivity

OW-301 65- 75 SP 1.58X10-4

OW-313A 40-50 SM, ML 7.50XI 0-6

OW-313B 95 -105 CL, ML, MH 2.74X10-7

OW-319A 20-30 SP-SM, SC, CH, CL 2.89X10-"
OW-319B 70-80 SM 3.42X 10'
OW-323 30-40 SP, SP-SM 6.24XI0-'
OW-328 60-70 SM, OH 3.79X10-'
OW-336 60-70 SP-SM, SM 2110X10-"
OW-401 63 - 73 SM 6.77X10-6

OW-413A 35 - 45 SP-SM 1.21XI 0"
OW-413B 110- 120 SP-SM, SM 2.78X10-6

OW-418A 25 - 35 SP-SM 4.41X10X '
OW-418B 75 - 85 SC, SM 2.16X 10.7
OW-423 28 - 38 SP-SM, SM, SC 6.86X10'
OW-428 35 - 45 SM, SC 1 .19X1 0-
OW-436 29 - 39 SC, SM 2.80X 10-'
OW-703A 35 - 45 SM 1.34X10`
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OW-703B 68 - 78 SM, ML 1.08X1 0I
OW-705 40-50 SC, SM 4.99X10-6

OW-708 22-32 SM 2.56X 10-
OW-711 35 - 45 SM 6.04X10-6

OW-714 38 - 48 SP-SM, SC 2.81XI0-6

OW-718 30 - 40 SP-SM 4.44X10-6

OW-725 48-58 SM 7.54X10.6

OW-735 60-70 SP-SM, SM 5.48X10-'
OW-743 ) 40 - 50 SP-SM. SM 6.23X 10-7

OW-744 38- 48 CL, SC, SM 1.07X]0.6

OW-752A 25 - 35 CH, SM 7.03X10-
OW-752B 85-95 SP-SM 3.35X10- 6

OW-754 32-42 CL, SM 5.29X 10-6

OW-756 30 - 40 SP-SM, SP-SC 2.01X10 4

OW-759A 20 - 30 SM, SC, MH 4.64X10-7

OW-759B 75-85 SM, SP, SP-SM 1.17X106
OW-765A 17 - 27 SP-SM 1.OOX 10-)

OW-765B 82-92 SM 1.36X10-6

OW-766 20-30 SP-SM 1.10X10,-
OW-768 30-40 SM 5.29X10-6

OW-769 32 - 42 SM, SC 1.74X10-6

2.8 Ground Water Sampling

Ground water sampling was performed between December 19 and 21, 2006 to obtain

ground water samples for laboratory analysis. A total of 15 ground water observation wells, were

sampled, including OW-301, OW-323, OW-336, OW-401, OW-423, OW-428, OW-705,

OW-708A, OW-71 1, OW-725, OW-735, OW-744, OW-752, OW-768A, and OW-769. The

wells were purged prior to obtaining the ground water samples. Water quality field parameters

including pH, dissolved oxygen, electrical conductivity, oxidation-reduction potential, and

turbidity, were measured during purging in accordance with ASTM D 6452. Water sampling was

also performed in accordance with ASTM D 6452 using a submersible pump laced below the

water level in the well and above the screen interval, if possible. The well sampling records for

each well are included in Appendix D.

2.9 Field Electrical Resistivity Testing

Field electrical resistivity (ER) testing was performed on June 19 and 20, 2006 to provide

apparent resistivity values and modeled one dimensional ground resistivity profiles for
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grounding design. ER testing results are provided in Tables 1 and 2 below, and in graphical

format (i.e., Resistivity Sounding Data Sheets) in Appendix E.

Schnabel personnel collected field resistivity data using an Advanced Geosciences, Inc.,

Sting resistivity meter, a Wenner four-electrode array, and "a" spacings of 1.5, 3, 5, 7.5, 10, 15,

20, 30, 40, 50, 100, 200, and 300 feet in accordance with ASTM G57 and IEEE 81. The arrays

were centered on the surveyed and staked locations R-1 and 2, R-3, and R-4 as shown on the

Subsurface Investigation Location Plan. The electrode locations used for the "a" spacings were

located using 300 ft measuring tapes along the appropriate bearings using a Brunton compass.

ER line R-1, oriented to site east-west, and line R-2, oriented to site north-south crossed at their

midpoints. ER lines R-3 and R-4 were single lines in two separate locations oriented to site

north-south. Ground cover at the testing locations generally consisted of forest litter underlain

by sandy soil.

Perpendicular lines R-I and R-2 may be used to observe resistivity anisotropy in the

subsurface. Anisotropy- is typically caused by differing soil types, soil grain orientation, or

moisture content within the test area. In general, the site soils exhibited anisotropy at greater

depths. However, consideration should be given to the terrain, which varied between lines R-1

and R-2. The measurements appear to be consistent with those expected from coastal plain soils.

The location of the vertical resistivity profile is considered at the midpoint of the array. The

depth of the measurements is about 1/3 of the "a" spacing (Roy, A. and Apparao, A., 1971, Depth

of Investigation in Direct Current Methods, Geophysics, v. 36, No. 5, pp. 943-959).

The raw field data are considered "apparent" resistivity values because the measured data

includes influences from the large volume of material that is sampled and influences from the

geometry of the array used. Modeling the data is an attempt to remove these influences and

develop vertical profiles that estimate the true subsurface resistivity values. Schnabel personnel

modeled the apparent resistivity data using the modeling software ResID by M.H. Loke, which

uses an iterative approach to model true conditions, and a multi-layer approach. The multiple-

layer inversion method results in models with much lower RMS error than a simple two layer

method. We found that a seven-layer scenario resulted in the lowest error for ER-I (12.4%), and

a five-layer scenario resulted in the lowest RMS error for line R-2 (7.70%). The inversion

results for lines R-l and R-2 are presented in Table 2 below and on the Resistivity Sounding

Data Sheet (sheet one of three) in Appendix E.
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Table 2: Field Resistivity Results, ER Lines R-1 and R-2

Bottom Depth of
Location Layer ;Resistiv :.:.

.. " ft .(Ohmn-feet)

0.5 1,404
2.2 40,413

6.3 3,169
R-I 15.0 10,216

43.1 167
119.4 56
N/A 308
0.5 2,096
7.6 11,969

R-2 17.9 7,372
62.9 3,885
N/A 223

The two perpendicular lines R-1 and R-2 show similar apparent resistivity values in the

upper layers. However, the models show differences between their layer resistivities and

thicknesses. This may be due to complexities in the subsurface that the inversion program cannot

resolve or the fact that lines R-I and R-2 had potentially significant differences in topography.

The model inversions for lines R-3 and R-4 resulted in best fit of a four layer model with

an RMS error of 9.4%, and a best fit of a five layer model with an RMS error of 11.2%,

respectively. Although these ER lines were collected with the same trend, the raw data show

significant differences which are reflected in the inverted model results. The inversion results for

lines R-3 and R-4 are presented in Table 3 below and on the Resistivity Sounding Data Sheets

(sheets 2 and 3 of 3) in Appendix E.
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Table 3: Field Resistivity Results, ER Lines R-3 and R-4

Bottom Depth Resistivity
.Locaton. f Layer (Ohm-feet).

(ft) ..

2.4 9,685

ER-3 10.6 39,14059.8 420

N/A 98

4.6 1,621
13.8 16,535

ER-4 39.9 2,923
53.2 1,230
N/A 118

2.10 CPT Soundings

ConeTec, Inc. completed a total of 63 cone penetration test (CPT) soundings to depths up

to 142.4 feet, including seismic and pore pressure dissipation testing at selected depth intervals.

Many CPT soundings encountered refusal above the target depths. Predrilling with hollow-stem

augers was performed in several locations to penetrate refusal zones. Schnabel personnel

provided full-time field inspection of CPT activities.

The ConeTec report, Presentation of In Situ Testing Program Results, is presented in

Appendix F. The ConeTec report includes a summary of the equipment and methods used as

well as CPT test results (i.e., CPT logs, shear wave velocity data, and pore pressure dissipation

curves).

2.11 Borehole Geophysical Logging

Geovision, Inc. performed borehole geophysical logging in a total of ten SPT borings.

Borehole geophysical methods included natural gamma, long- and short-normal resistivity,

spontaneous potential, three-ann caliper, direction survey, and P-S velocity logging. Schnabel

personnel provided full-time field inspection of borehole geophysical logging activities. The

Geovision report, Boring Geophysical Logging, is presented in Appendix G. The Geovision

report includes a summary of the equipment and methods used as well as the borehole

geophysics test results.
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2.12 SPT Hammer Energy Testing

GRL Engineers, Inc. performed SPT energy measurements for each of the five SPT

drilling rigs used for this project to evaluate the energy transfer efficiency for each rig-hammer

combination. Schnabel personnel provided full-time field inspection of SPT energy measurement

activities. The GRL report, Summary Report Jbr SPT Energy Measurements, is included in

Appendix H. The GRL report presents a summary of the equipment and methods used as well as

the results of the SPT hammer energy testing.

2.13 Subcontractors

Table A3 in Appendix A lists the subcontractors used by Schnabel on the project.

0
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3.0 Laboratory Testing

Laboratory testing of selected soil samples was performed on disturbed SPT and bulk

samples, and undisturbed tube samples recovered from the SPT test borings and test pit

excavations. Laboratory testing of selected water samples was performed on ground water

samples obtained from ground water observation wells. The samples selected for testing were

based on laboratory assignments provided by Bechtel personnel. Soil laboratory tests included

moisture content, grain size (sieve and hydrometer), Atterberg limits, organic content, chemical

analysis (pH, chloride, sulfate, cation exchange capacity), unit weight, specific gravity, moisture-

density, California bearing ratio (CBR), consolidation, unconfined compression (UC),

unconsolidated-undrained triaxial compression (UU), consolidated-undrained triaxial

compression (CIU-bar), direct shear, resonant column torsional shear (RCTS) testing. Water

laboratory testing included total dissolved solids, inorganic ions (bromide, chloride, fluoride,

sulfide, sulfate, nitrite, and nitrate), alkalinity (bicarbonate/carbonate), and ammonia. Laboratory

testing was conducted in accordance with the following ASTM standards:

1) Identification and Index Testing:

a) Unified Soil Classification System (USCS) - ASTM D 2487 and ASTM D 2488

b) Sieve and Hydrometer Analysis - ASTM D 422 and ASTM D 6913

c) Atterberg Limits - ASTM D 4318

d) Natural Moisture Content - ASTM D 2216

e) Specific Gravity - ASTM D 854

f) Organic Content - ASTM D 2974

2) Compaction and Strength Tests

a) Moisture-Density Relationship - ASTM D 1557

b) California Bearing Ratio - ASTM D 1883

c) Unconfined Compression - ASTM D 2166

d) Unconsolidated-undrained Triaxial Compression - ASTM D 2850

e) Consolidated-undrained Triaxial compression - ASTM D 4767

f) Direct Shear - ASTM D 3080
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3) Compressibility Tests

a) Consolidation- ASTM D 2435

4) Chemical Testing - Soil

a) pH - ASTM D 4972

b) Chloride - EPA 300.0

c) Sulfate- EPA 300.0

d) Cation Exchange Capacity - ECL-SOP-3 13

5) Chemical Testing - Water

a) Total Dissolved Solids - ECL-SOP-306

b) Inorganic Ions - ECL-SOP-30ta

c) Alkalinity - ECL-SOP-312

d) Ammonia - ECL-SOP-320 and ECL-SOP-350

A total of five approved soil testing laboratories were used to conduct soil laboratory

testing for this project, including:

" Schnabel Engineering, Baltimore, Maryland

Performed moisture content, sieve, sieve with hydrometer, Atterberg limits,
unit weight, specific gravity, moisture density, and CBR tests.

• Sclmabel Engineering, Blacksburg, Virginia

Performed moisture content, sieve with hydrometer, Atterberg limits, unit
weight, specific gravity, consblidation, UC, UU, CIU-bar and direct shear
tests.

" GeoTesting Express, Boxborough, Massachusetts

Performed moisture content, sieve, sieve with hydrometer, Atterberg limits,
unit weight, specific gravity, consolidation, UC, UU, CIU-bar and direct shear
tests.

* Enviro-Chem, Baltimore, Maryland

Performed chemical analysis tests on soil and ground water samples.

" Fugro Consultants, Houston, Texas

Performed RCTS tests (results pending).
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Detailed laboratory test results are presented in Appendix 1. The boring logs in

Appendix B include moisture content, grain size, and Atterberg limits results. The Unified Soil

Classification System (USCS) group names and group symbols shown on the logs are consistent

with laboratory testing results. The color descriptions on the gradation curves indicate the colors

observed during laboratory testing and therefore may differ from the color descriptions on the

boring logs which reflect field observations.
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Table Al
Field Equipment List

Constellation Generation Group (CGG) COLA Project
Calvert Cliffs Nuclear Power Plant (CCNPP)

Calvert County, Maryland
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Surveying Transit Topcon GPT-3002W 990609 2/13/2006

Pipe/Cable Locator Radiodetection RD-4000 142021NZ 1/26/2006

Underground Utility Pipe/Cable Locator Radiodetection RD-4001 2938UZ 1/26/2006

Detection Pipe/Cable Locator Metrotech Metrotech 3222 3/13/2006

Pipe/Cable Locator Metrotech Metrotech 3222 3/13/2006

SPT Drilling Rig Failing 1500 N/A N/A
______________ (truck-mounted)

Central Mine 75
SPT Drilling Rig Equipment Co. (truck-mounted) N/A N/A

SPT Drilling Rig Central Mine 550 N/A N/A
Equipment Co. (ATV-mounted)

SPT Drilling Rig Central Mine 750N/A
Equipment Co. (ATV-mounted)

Standard Penetration SPT Drilling Rig Diedrich Drill, Inc. D50 N/A N/A
Testing______ndWel (ATV-mounted) ________

Testing (SPT) and Well Automatic SPT Central Mine N/A C-I 4/18/2006
Hammer Equipment Co.

Automatic SPT Central Mine N/A C-II 4/18/2006
Hammer Equipment Co.

Automatic SPT Diedrich Drill, Inc. N/A C-Ill 5/12/2006
Hammer

Automatic SPT Central Mine N/A UTD-001 4/20/2006
Hammer Equipment Co.

Automatic SPT Central Mine N/A UTD002 4/24/2006
Hammer Equipment Co.

ConeTec,TCN/NA
CPT Sounding Rig nc/oroka TC3 N/A N/A

Cone Penetration Testing Load Cell ConeTec, Inc. N/A LC 1129 5/15/2006

(CPT) Electronic Seismic 2/13/2006 &Piz oe ConeTec, Inc. N/A AD 1957//20
Piezo Cone _________ 7/11/2006

Electronic Seismic 9/14/2005 &
Piezo Cone ConeTec, Inc. N/A AD184 7/11/2006

Advanced STING RI 990324 6/16/2006
Field Electrical Resistivity Resistivityi Meter Geosciences, Inc. Resistivity Meter 99032I 6/16/2006
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Calvert County, Maryland
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Accelerometer Pile Dynamics, Inc. N/A P548 11/11/2005

SPT Hammer
Energy Study

Accelerometer Pile Dynamics, Inc. N/A K0280 11/17/2005

Accelerometer Pile Dynamics, Inc. N/A K0018 6/29/2005

Accelerometer Pile Dynamics, Inc. N/A K0262 6/30/2005

Accelerometer Pile Dynamics, Inc. N/A K0277 5/30/2006

Accelerometer Pile Dynamics, Inc. N/A K0019 5/16/2006

Accelerometer Pile Dynamics, Inc. N/A 122J 11/3/2005

Accelerometer Pile Dynamics, Inc. N/A K0363 9/22/2005

Accelerometer Pile Dynamics, Inc. N/A K0455 2/2/2006

Accelerometer Pile Dynamics, Inc. N/A K0417 12/1/2005

Accelerometer Pile Dynamics, Inc. N/A K0397 12/1/2005

Accelerometer Pile Dynamics, Inc. N/A K0281 7/20/2005

Accelerometer Pile Dynamics, Inc. N/A K0286 7/20/2005

Accelerometer Pile Dynamics, Inc. N/A K0287 7/20/2006

Accelerometer Pile Dynamics, Inc. N/A K0288 /213/2005

Pile Driving Pile Dynamics, Inc. Model PAK 1702 5/19/2006
Analyzer I I _I

Pile Driving

Analyzer
Pile Dynamics, Inc Model PAK 1638 3/23/2005

Caliper Calibration Robertson Geo
Plate Loaaina

N/A 201 4/6/2006

Downhole Geophysics

Suspension Logger Oyo Corp. .3331-A 19029 4/21/2006

Suspension Oyo Corp. 3403 160023 4/21/2006
Telemetry

Seismograph Geometrics STRATAVIEW 75299 4/21/2006

Counter Hewlett Packard 2626A09881 5335A 4/21/2006

FCTN Gen Hewlett Packard 2847A 14447 3325B 4/21/2006
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Calvert Cliffs Nuclear Power Plant (CCNPP)

Calvert County, Maryland
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Pressure
Transducer

InSitu, Inc. Level Troll 700 104259 1/24/2006

Permeability Testing

PressureTransuce InSitu, Inc. Level Troll 700 104213 1/19J2006
Transducer

Prsur nSitu, Inc. Level Troll 700 104255 1/23/2006
-Transducer

Water Level Meter Heron Instruments Dipper-T WLP-001 7/20/2006

Pocket Ben Meadows 5JF-49015 PP-01 4/25/2006

Penetrometer Company
Pocket Ben Meadows 5JF-49015 PP-02 4/25/2006

Pocket Penetration Penetrometer Company 5JF-49015 PP_02_4/25/2006

Index Testing Pocket Ben Meadows 5JF49015 PP03 4/25/2006
Penetrometer Company

Pocket Ben Meadows 5JF-49015 PP-04 4/25/2006

Penetrometer Company
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Table A2
As-Built Subsurface Exploration Point Locations

Constellation Generation Group (CGG) COLA Project
Calvert Cliffs Nuclear Power Plant (CCNPP)

Calvert County, Maryland
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UC-,jU | 4U)-. U I ju&'.- It 1 uL•t..uc. -o . ,,OI.tJJ 7"•.J fl IN1/IA 1N/.I I )/LUUO

B-302 200.0 -123.6 217122.24 960766.98 76.41 N/A N/A 9/15/2006

B-303 200.0 -112.6 217016.91 960867.69 87.40 N/A N/A 9/15/2006

B-304 200.0 -132.0 217188.61 960896.88 68.00 N/A N/A 9/15/2006

B-305 151.5 -79.5 217166.25 960686.74 72.01 N/A N/A 9/15/2006

B-306 150,0 -31.4 217024.31 960681.82 118.58 N/A N/A 9/15/2006

8-307 201.5 -82.2 216955.27 960690.13 119.28 N/A N/A 9/15/2006

B-308 150.0 -42.9 216906.69 960771.28 107.10 N/A N/A 9/15/2006

B-309 150.0 -49.9 216949.24 960890.70 100.06 N/A N/A 9/15/2006

B-310 100.0 -8.4 217081.40 960616.60 91.62 N/A N/A 5/15/2006

B-311 150.0 -91.6 217268.61 960771.76 58.43 N/A N/A 9/15/2006

B-312 99,5 -44.2 217293.00 960740.00 55.27 N/A N/A 5/15/2006

B-313 150.0 -99.3 217372.34 960713.67 50.73 N/A N/A 9/15/2006

B-314 100.0 -47.2 217321.89 960654.50 52.78 N/A N/A 9/15/2006

B-315 100.0 -34.5 .217184.68 960559.43 65.54 N/A N/A 9/15/2006

B-316 100.0 8.1 216767.16 960864.35 108.07 N/A N/A 9/15/2006

B-317 100.0 -5.6 217094.70 961249.20 94.42 N/A N/A 5115/2007

B-318 200.0 -102.2 217019.30 961227.20 97.82 N/A N/A 5/15/2006

B-319 100.0 2.9 216963.62 961123.01 102.87 N/A N/A 9/15/2006

B-320 150.0 -43.6 216943.50 961044.10 106.43 N/A N/A 5/15/2006

B-321 150.0 -79.3 217152.50 960333.20 70.66 N/A N/A 5/25/2006

B-322 100.0 -10.1" 217170.03 960202.65 89.87 N/A N/A 9/15/2006

B-323 200.0 -92.5 217027.97 960060.86 107.48 N/A N/A 9/15/2006

B-324 101.5 3.7 216906.40 960114.44 105.20 N/A N/A 9/15/2006

B-325 100.0 -15.0 216948.98 960549.73 84.97 N/A N/A 9/15/2006

B-326 100.0 3.1 216859.22 960652.25 103.11 N/A N/A 9/15/2006

B-327 150.0 -63.1 216865.70 960573.37 86.92 N/A N/A 9/15/2006

B-328 150.0 • -73.7 216828.86 960493.21 76.29 N/A N/A 9/19/2006

B-329 100.0 -25.2 216800.38 960379.43 74.83 N/A N/A 9/19/2006

B-330 100.0 -14.5 216715.40 960523.70 85.46 N/A N/A 9/15/2006

B-331 100.0 -31.7 216970.57 960481.79 68.32 N/A N/A 9/15/2006

B-332 100.0 -34.6 217127.42 960400,52 65.40 N/A N/A 9/15/2006

B-333 98.8 -9.3 216657T04 960386.24 89.49 N/A N/A 9/15/2006

B-334 100.0 -13.3 216515,53 960556,61 86.75 N/A N/A 9/15/2006

B-335 100.0 -0.5 216732.70 960703.30 99.47 N/A N/A 5/15/2006

9-336 100.0 -3.1 216632.91 960750.27 96.87 N/A N/A 9/15/2006

8-337 100.0 -28.2 217257.88 960264,41 71.77 N/A N/A 9/15/2006

0-338 99.6 -1.6 217t21.10 960150.10 97.97 N/A N/A 5/25/2006
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N/A

B-340 100.0 -15.4 217171.34 961225.22 84.57 N/A N/A 9/15/2006

100.5 -2.3 217036.40 961104.48 98.16 N/A N/A 9/15/2006

B-401 401.5 -329.4 216344.12 961516.81 72.06 N/A N/A 9/15/2006

B-402 200.0 -117.8 216405.10 961463.50 82.22 N/A N/A 5/15/2006

B-403 200.0 -136.6 216305.80 961562.90 63.41 N/A N/A 5/15/2006

B-404 200.0 -132.1 216441.34 961596.49 67.90 N/A N/A 9/21/2006

B-405 150.0 -28.0 216487.38 961408.73 122.00 N/A N/A 9/15/2006

B-406 150. -31.6 216315.62 961352.01 1 8.36 N/A N/A 9/15/2006

B-407 200.0 -118.4 216238.96 961412.45 81.63 N/A N/A 9/15/2006

0-408 150.0 -81.6 216261.74 961482.04 68.41 N/A N/A 9/15/2006

0-409 150.0 -88.5 216253.80 961614.80 61.55 N/A N/A 4/20/2006

0410 55.0 64.1 216374.30 961323.70 119.05 N/A N/A 4/20/2006

BA 98.7 20.4 216381.30 961323.70 119.05 N/A N/A 4/20/2006

B-411 150.0 -68.6 216556.31 961517.19 81.45 N/A N/A 9/15/2006

0-412 98.9 -6.7 216589.24 961495.42 92.17 N/A N/A 9/15/2006

B-413 150.0 -27.1 216694.88 961413.25 122.90 N/A N/A 9/15/2006

B414 100.0 21.2 216630.18 961354.48 121.20 N/A N/A 9/15/2006

B-415 98.7 20.6 216480.90 961264.20 119.26 N/A N/A 4/20/2006

B-416 100.0 -13.8 216084.50 961596.34 86.22 N/A N/A 9/15/2006

B-417 101.5 -52.3 216435.75 961901.11 49.23 N/A N/A 9/15/2006

B-418 200.0 -156.3 216340.25 961976.71 43.67 N/A N/A 9/22/2006

B-419 100,0 -44.7 216267.83 961895.60 55.29 N/A N/A 9/21/2006

B-420 150.0 -87.4 216213.53 961670.44 62.57 N/A N/A 9/15/2006

B-421 150,0 -34.4 216497.56 961019.77 115.58 N/A NIA 9/15/2006

B-422 100.0 4.0 216478.23 960915.01 104.02 N/A N/A 9/15/2006

B-423 2015 -91.4 216331.76 960850.21 110.14 N/A N/A 9/15/2006

B-424 100.0 18.9 216263.30 960818.60 18.92 N/A N/A 4/26/2006

B-425 101.5 16.9 216247.50 961274.70 118.43 N/A N/A 4/20/2006

R-426 100.0 -16.3 216193.04 961386.57 83.73 N/A N/A 9/21/2006

B-427 150.0 -33.7 216164.05 961272.73 116.27 N/A N/A 9119/2006

B-428 150.0 -35-9 216109.19 961210.06 14.11 1 N/A N/A 9/19/2006

B-429 100.0 3.7 216087.85 961119.27 103.66 N/A N/A 9/19/2006

B-430 100.0 2.5 216006.88 96119312 102.48 N/A N/A 9/19/2006

-431 101 .5 16.9 216271.10 961177.30 118.43 N/A N/A 4/20/2006

0-432 100.0 18,6 216399.00 961139.10 118.62 N/A N/A 4/20/2006

B-433 100.0 -2.5 215963.80 961107.50 97.49 N/A N/A 1/27/2006

13-434 I 100.0 5.2 215827.10 1 961244.30 105.15 N/A N/A 5/2/2006

- ______ .1 ______________ L ______________ I 5/2/2006
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B-436 100.0 8.3 215923.92 961441.55 108.29 N/A N/A 9/22/2006

B-437 100.5 10.1 216521.76 960968.80 110.63 N/A N/A 9/15/2006

B-438 6.5 99.5 216414.91 960848.90 105.95 N/A N/A 9/28/2006

B-438A 100.0 6.6 216411.98 960867.31 106.59 N/A N/A 9/28/2006

B-439 100.0 13.8 216340.49 960948.68 113.80 N/A N/A 9/15/2006

B-440 100.0 -43.7 216349.47 961813.66 56.34 N/A N/A 9/21/2006

B-701 75.0 -663 219485.54 960507.60 8.66 N/A N/A 9/21/2006

B-702 50.0 -39.7 218980.62 961183.23 10.33 N/A N/A 9/21/2006

B-703 100.0 -54.6 218171.00 960957.01 45.42 N/A N/A 9/21/2006

B-704 50.0 -10.4 217991.06 960926.05 39.58 N/A N/A 9/21/2006

B-705 50.0 -3.3 217581.30 960917.90 46.75 N/A N/A 4/19/2006

B-706 50.0 27.4 217140.14 961339.74 77.42 N/A N/A 9/21/2006

B-707 50.0 17.4 217396.98 961481.84 67.38 N/A N/A 9/21/2006

B-708 100.0 -62.7 217585.84 961810.64 37.35 N/A N/A 9/28/2006

B-709 50.0 -18.8 217642.82 961978.18 31.25 N/A N/A 9/28/2006

B-710 75.0 -27.0 217542.51 962136.88 47.96 N/A N/A 9/28/2006

B-711 50.0 3.0 216755.70 961743.50 53.01 N/A N/A 4/19/2006

B-712 50.0 -7.6 216506.16 961997.56 42.41 N/A N/A 9/22/2006

B-713 50.0 8.0 216117.68 962283.16 57.99 N/A N/A 9/28/2006

B-714 50.0 66.0 215705.73 962034.37 116.02 N/A N/A 10/16/2006

B-715 50.0 36.3 214951.76 962639.59 86.29 N/A N/A 10/17/2006

B-716 49.5 32.9 215003,21 961364J57 82.35 N/A N/A 10/16/2006

B-717 50.0 40.7 214302.45 962349.27 90.72 N/A N/A 10/17/2006

-718 50.0 67.5 214130.52 961929.05 117.47 N/A N/A 10/1 8/2006

B-719 49.4 25.8 213978.69 961500.20 75.23 N/A N/A 10/18/2006

0-7 75.0 -1.5 215674.48 962378.47 73.47 N/A N/A 9/28/2006

B-721 100.0 1.3 215545.80 962462.10 101.30 N/A N/A 5/4/2006

B-722 73.9 25.9 215386.10 962467.00 99.78 N/A N/A 5/4/2006

-723 75.0 15.0 215108.00 963000.80 90.02 N/A N/A 4/28/2006

0-724 100.0 -3.0 21478000 963106.20 96.97 N/A N/A 4/28/2006

B-725 75.0 -16.0 214664.30 963219.40 59.02 N/A N/A ,4/28/2006

0-726 75.0 3.3 215564.67 961709.57 78.33 N/A N/A 10/16/2006

0-727 100.0 4.9 215300.85 961884.98 104.88 N/A N/A 10/16/2006

B-728 75.0 37.3 215163.63 961910.05 112.30 N/A N/A 10/16/2006

7-72 5.0 42.3 214861.87 962454.60 117.28 N/A N/A 10/17/2006

7-7 5.0 404 214728.50 962523.84 115.36 N/A N/A 10/17/2006

9-7 9.3 16.4 214546.48 962547.88 115.67 N/A N/A 10/17/2006
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B-732 75.0 15.7 215034.10 961594.70 90.72 N/A N/A 5/11/2006

-733 1000 -12.1 214866.80 961697.70 87.92 N/A N/A 5/11/2006

0-734 75.0 30.7 2141589.60 961812.50 105.73 N/A N/A 5/9/2006

B-735 75.0 16.2 214805.48 961021.83 91.20 N/A N/A 10/16/2006

B-736 75.0 23.3 214681.67 961154.26 98.29 N/A N/A 10/16/2006

B-737 100.0 -36.5 214511.91 961147.40 63.47 N/A N/A 10/16/2006

B-738 75.0 12.3 213826.30 961679.62 87.29 N/A N/A 10/19/2006

B-739 99.8 0.5 213719.60 961793.32 100.35 N/A N/A 10/19/2006

B-740 75.0 -0.7 213605.13 961781 . 13 74.29 N/A N/A 10/19/2006

B-741 75.0 6.4 213760.48 961029.82 81.38 N/A N/A 10/18/2006

B-742 100.0 2.4 213472.84 961217.19 102.39 N/A N/A 10/18/2006

B-743 75.0 28.6 213315.70 961232.00 103.60 N/A N/A 5/9/2006

-744 100.0 13.3 216377.30 959963.38 113.28 N/A N/A 9/29/2006

B-745 75.0 36.7 215971.20 960529.02 111.71 N/A N/A 9/29/2006

0-746 75.0 7.8 215743.35 960721.36 82.79 N/A N/A 9/29/2006

0-747 75.0 15.3 216176.28 959944.95 90.34 N/A N/A 9/29/2006

0-748 100.0 -17.6 216039.74 960288.74 82.40 N/A N/A 9/29/2006

B-749 75.0 27.5 215775.08 960332.24 102.53 N/A N/A 9/29/2006

B-750 73.9 -1.6 215849.16 959930.06 72.35 N/A N/A 9/29/2006

B-751 73.9 18.3 215588.86 960146.20 92.23 N/A N/A 9/29/2006

B-752 100.0 -4.2 215489.21 960257.57 95.79 N/A N/A 9/29/2006

0-753 40.0 8.8 217831.20 960648.86 48.81 N/A N/A 9/21/2006

B-754 50.0 17.0 217369.78 960290.37 67.00 N/A N/A 9/21/2006

B-755 40.0 55.0 215923.66 961637.86 94.98 N/A N/A 9/22/2006

B-756 50.0 56.9 215504.60 961215.10 106.85 N/A N/A 4/21/2006

B-757 40.0 66.9 215135.13 960760.60 106.86 N/A N/A 10/16/2006

B-758 40.0 42.6 215133.29 960332.67 82.63 N/A N/A 10/16/2006

B-759 100.0 -1.7 214526.25 960025.32 98.35 N/A N/A 10/19/2006

B-765 102.0 -4.6 216424.51 959701.22 97.37 N/A N/A 9/29/2006

B-766 50.0 58.9 216932.89 959791.50 108.89 N/A N/A 9/19/2006

100.0 -51.6 217116.03 962242.98 48.39 N/A N/A 9/28/2006

B-769 50.0 4.2 216589,75 962559.47 54.23 N/A N/A 9/28/2006

T-770 50.0 71.6 215466.60 962826.95 121.59 N/A N/A 10/18/2006

C7301 52.3 42.5 217041.78 960820.13 94.84 N/A N/A 9/15/2006

C-302 61.7 29.3 217088.90 960833.77 90.94 N/A N/A 9/15/2006

C-302-2* 55.3 39.2 217026.56 960817.55 94.51 N/A N/A 7/26/2006

C-302-2a 138.0 -43.5 217026.56 960817.55 94.51 N/A N/A 7/26/2006
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C-303a* 47.1 14.5 2 17230.60 960804.00 61.58 N/A N/A 7/25/2006

C-303a-I* 71.4 -9.8 217230.60 960804.00 61.58 N/A N/A 7/25/2006

C-303b* 123.4 -61.8 217230.60 960804.00 61.58 N/A N/A 7/25/2006

C-304 26.7 34.2 217235.29 960606.73 60.95 N/A N/A 9/15/2006

C-305 74.3 41.6 216876.50 960961 50 115.91 N/A N/A 4/24/2006

C-306 56.9 40.4 217042.12 961184.89 97.31 N/A N/A 9/15/2006

C-306a* 102.5 -5.2 217038.92 961181.69 9731 NIA N/A 7/27/2006

C-307 75.3 42.4 216853.68 961079.64 117.64 N/A N/A 9/15/2006

C-308 48.2 36.1 217129.90 960263.70 84.33 N/A N/A 5/1/2006

C-309 70.1 36.0 217045.62 960110.76 106.04 N/A N/A 9/15/2006

C-311 34.9 39.0 216869.75 960488.16 73.97 N/A N/A 9/15/2006

C-312 56.4 43.3 216799.20 960596.36 99.75 N/A N/A 9/1512006

C-313 37.2 42.7 216757.92 960336.75 79.93 N/A N/A 9/15/2006

C-314 39.5 40.6 216531.40 960493.83 80.09 N/A N/A 9/15/2006

C-401 28.1 39.4 216384.26 961574.09 67.46 N/A N/A 9/15/2006

C-401-2a* 81.9 -14.4 216381.06 961570.89 67.46 N/A N/A 7/27/2006

C-401-2b* 131.2 -63.8 216381.06 961570.89 67.46 N/A N/A 7/27/2006

C-402 34.5 38.7 216333.85 961494.18 73.13 N/A N/A 9/15/2006

C-403 43.8 39.2 216517.33 961511.47 82.96 N/A N/A 9/15/2006

C-404 80.1 39.2 216524.30 961308.90 119.21 N/A N/A 4/20/2006

C-405 40.0 35.5 216163.49 961666.32 75.54 N/A N/A 9/15/2006

C-406 15.6 28.3 216380.92 961901.51 43.89 N/A N/A 9/28/2006

C-407 32.3 30.9 216159.20 961732.20 63.23 N/A N/A 6/22/2006

C-407-2a* 96.3 -33.1 216161.50 961726.70 63.23 N/A N/A 7/28/2006

C-407-b* 142.4 -79.2 216161.50 961726.70 63.23 N/A N/A 7/31/2006

C-408 77.4 40.8 216396.64 961001.8) 118.18 N/A N/A 9/15/2006

C-408a* 98.3 19.9 216398.76 960999.69 118.18 N/A N/A 7/24/2006

7-408-2-a 123.7 -5.5 216393.81 961004.64 118.18 N/A N/A 7/31/2006

C-409 80.5 38.6 216288.45 960760.56 119.12 N/A N/A 9/15/2006

C-711 80.4 36.2 216178.94 961178.21 116.60 N/A N/A 9/19/2006

C-A12 76.8 37.5 216093.75 961306.66 114.31 N/A N/A 9/28/2006

C-413 13.6 86.3 216045.53 961037.78 99.90 N/A N/A 9/28/2006

C-4 14 62.5 39.9 215893.42 961201.10 102.36 N/A N/A 9/28/2006

C-415 20.0 36.6 216305.70 961857.40 56.63 N/A N/A 5/26/2006

C-701 29.5 -18.6 219262.19 960933.61 10.95 N/A N/A 9/21/2006

C-701 a* 28.1 -17.1 219265.39 960936.81 10.95 N/A N/A 7/21/2006

C-702 20.3 -9.0 218720.05 961033.95 11.34 N/A N/A 9/21/2006
0
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C-703 32.6 35.2 217361.27 961165.03 61.82 N/A N/A 10/17/2006

C-704 48.2 -2.9 217500.74 961710.02 45.36 N/A N/A 9/28/2006

C-705 34.0 -2.9 217637.26 961983.10 31.08 N/A N/A 9/28/2006

C-706 50.0 55.2 216958.95 961494.86 105.28 N/A N/A 9/21/2006

C-707 19.5 20.8 216308.12 962079.42 40.35 N/A N/A 9/22/2006

C-708 50.0 62.9 215658.28 961962.86 112.97 N/A N/A 10/16/2006

C-709 50.0 61.7 215027.59 962824.89 111.73 N/A N/A 10/18/2006

C-710 21.2 85.0 214875.83 961187.31 106.15 N/A N/A 10/16/2006

C-711 34.9 65.6 214222.13 962176.75 100.54 N/A N/A 10/17/2006

C-712 29.7 29.4 213909.83 961370.06 59.05 N/A N/A 10/18/2006

C-713 41.8 21.3 215855.86 962296.57 63.11 N/A N/A 9/28/2006

C-714 85.1 24.2 214920.30 963057.62 109.32 N/A NiA 10/18/2006

C-715 57.3 33.6 215445.62 961798.99 90.85 N/A N/A 10/16/2006

C-716 20.5 75.7 214432.49 962659.44 96.21 N/A N/A 10.17/2006

C-717 66.6 35.8 214698.14 961692.58 102.35 N/A N/A 10/16/2006

C-718 34.1 33.6 214343.71 961205.59 67.67 N/A N/A 10/16/2006

C-719 12.0 78.2 214025.30 961636.90 90.21 N/A N/A 10/18/2006

C-720 70.7 28.0 213593.77 961134.09 98.66 N/A N/A 10/18/2006

C-721 52.0 35.6 216157.88 960330.47 87.62 N/A N/A 9/29/2006

C-722 38.4 36.1 215478.76 960648.26 74.52 N/A N/A 10/16/2006

C-723 68.7 28.9 215988.18 959760.36 97.60 N/A N/A 9/29/2006

R-I N/A N/A 215837.30 960255.80 85.45 N/A N/A 5/3/2006

R-2 N/A N/A 215837.30 960255.80 85.45 N/A N/A 5/3/2006

R-3 N/A N/A 216622.50 960406.80 89.12 N/A N/A 5/2/2006

R-4 N/A N/A 215915.40 961114.00 99.40 N/A N/A 41/27/2006

OW-301 80.0 14.5 217048.02 960814.47 94.51 94.78 96.27 9/15/2006

OW-313A 57.5 -6.5 217367.31 960705.30 51.03 51.31 53.20 9/15/2006

OW-313B 110.0 -59.3 217372.34 960713.67 50.73 51.16 53.54 9/15/2006

OW-319A 35.0 68.1 216962.56 961116.12 103.13 103.31 104.91 9/15/2006

OW-319B 85.0 18.5 216957.32 961125.02 103.53 103.85 105.35 9/19/2006

OW-323 43.5 63.5 217034.46 960057.07 106.96 107.55 109,69 9/19/2006

OW-328 72.0 4.3 216828.86 960493.21 76.29 76.55 77.85 9/19/2006

OW-336 74.0 23.1 216643.18 960746.61 97.I1 97.50 99.07 9/16/2006

OW-401 77.5 -6.1 216348.86 961530.99 71.38 71.91 73.49 9/21/2006

OW-413A 50.0 73.2 216703.14 961418.81 123.15 123.51 125.04 9/15/2006

OW-413B 125.0 -2.1 216694.88 961413.25 122.90 123.25 124.85 9/15/2006
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UW-4[ SPS 4U.V 11- -f IiiJ4 111-1U.v 11- 1 -1 1- -

OW-418B 92.0 -48.3 216340.25 961976.71 43.67 44.13 45.77 9/22/2006

OW-423 430 68.1 216339.99 960882.24 111.12 11 1.67 113.16 9/15/2006

OW-428 50.0 63.9 216105.21 961212.38 113.92 114.32 115.92 9/19/2006

OW-436 50.0 58.1 215922.47 961446.87 108.13 108.53 110.39 9/22/2006

OW-703A 49.0 -5.0 218171.23 960967.72 44.02 44.44 45.65 9/21/2006

OW-703B 80.0 -34.4 218171.67 960958.91 45.57 45.97 47.53 9/21/2006

OW-705 52.0 -4.3 217566.62 960917.18 47.71 47.77 50.22 9/15/2006

OW-708A 34.0 3.4 217586.23 961803.52 37.44 37.82 39,61 9/28/2006

OW-711 50.0 29 216748.48 961741.61 52.92 53.26 55.31 9/22/2006

OW-714 50.0 66.0 215705.73 962034.37 116.02 116.32 117.98 10/16/2006

OW-718 43.0 75.5 214133.58 961921.87 118.53 118.96 120.41 10/18/2006

OW-725 60.0 -2.0 214649.30 963212.73 58.04 58.38 59.94 10/18/2006

OW-729 42.0 76.9 214872.58 962445.93 118.88 119.44 121.11 10/17/2006

OW-735 72.0 19.2 214805.48 961021.83 91.20 91.81 93.44 10/16/2006

OW-743 55.0 48.7 213320.62 961234.01 103.65 104.05 105.89 10/18/2006

OW-744 50.0 47.5 216405.37 960089.41 97.50 97.96 99,81 9/29/2006

OW-752A 37.0 58.3 215482.18 960250.12 95.30 95.73 97.00 9/29/2006

OW-752B 97.0 -1.2 215489.21 960257.57 95.79 96.09 97.41 9/29/2006

OW-754 44.0 23.0 217369.78 960290.37 67.00 67.21 6885 9/15/2006

OW-756 42.0 64.6 215497.07 961212.39 106.56 107.07 108.77 10/16/2006

OW-759A 35.0 62.8 214536.47 960055.02 97.78 98.05 99.69 10/19/2006

OW-759B 90.0 8.3 214526.25 960056.32 98.35 • 98.72 100.14 10/19/2006

OW-765A 29.0 68.4 216424.51 959701.22 97.37 97.92 99.60 9/29/2006

OW-765B 102.0 -5.2 216420.42 959693.64 96.82 97.19 98.47 9/29/2006

OW-766 50.0 58.9 216932.89 959791.50 108,89 109.32 110.72 9/19/2006

OW-768A 42.0 6.5 217106.06 962238.98 48.48 48.96 49.84 9/28/2006

OW-769 42.0 12.2 216589.75 962559.47 54.23 54,39 56.43 9/28/2006

OW-770 42.0 79.6 215466.60 962826.95 121.59 121.79 123.08 10/18/2006

"P-B307 6.7 112.7 216957.53 960690.62 119.35 N/A N/A 9/19/2006

TP-314 9.0 43.8 217320.35 960658.25 52.78 N/A N/A 9/15/2006

T'P-B15 8.5 57.3 217182.50 960563.12 65.80 N/A N/A 9/15/21006

TP-B334 10.0 77.0 216515.64 960560.94 87.03 N/A N/A 9/19/2006

TP-335 8.0 91.6 216730.79 960706.97 99.64 N/A N/A 9/19/2006

TP-3407 7.0 74.3 216391.76 961465.02 81.25 N/A N/A 9/21/2006

TP-B414 6.5 114.3 216631.18 961530.95 120.83 N/A N/A 9/15/2006

TP-B415 6.5 112.A 216490.91 961298.37 118.92 N/A N/A 9/15/2006
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TP-B423 8.0 97.9 216414.95 960849.03 105.86 N/A N/A 9/19/2006

TP-B434 8.5 96.7 215825.90 961244.18 105.24 N/A N/A 9/22/2006

TP-B435 10.0 97.7 216020.06 961404.74 107.71 N/A N/A 9/19/2006

TP-B715 85 79.7 214964.18 962637.77 88.16 N/A N/A 10/17/2006

TP-B716 8.8 88.3 214983.83 961289.79 97.13 N/A N/A 10/16/2006

TP-B? 17 8.0 82.5 214297.68 962346.36 90.53 N/A N/A 10/17/2006

TP-B7 643 213966.93 961493.94 N/A N/A 10/18/2006

TP-B7 7 97.3 215299.14 961883.13 104.33 N/A N/A 10/16/2006

TP-BT 6 106.8 316377.30 959963.38 113.28 N/A N/A 9/29/2006

TP-B7 9 73.6 215133.29 960332.67 82.63 N/A N/A 10/16/2006

TP-C3 1 100.5 217020.05 960105.24 108.45 N/A N/A 9/19/2006

TP-C723 7.0 89.8 215989.07 959754.78 96.75 N/A N/A 9/29/2006

-Location and elevation approximated based on onset observed in Ine ICIII ano rcordued on rield Checklist
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7071 itKt atc~ n R-1r QP'r vide4 ,

Mr. Al Muirhead Test pit excavation, and path construction and
grading for boring access.P.O. Box 402

ABM Construction Lusby, MD 20657

(410) 326-4277

Mr. Ken Williams Underground utility location.

12750 Twinbrook Parkway
A. Morton Thomas and Rockville, MD 20852-1700

Associates, Inc.
(301) 881-2545

Mr. Richard Lewis Test location surveying.

P.O. Box 2209
Collinson, Oliff & Prince Frede4rick, MID 20678

Associates, Inc.
(301)-855-1599

Mr. Sam Connelly SPT drilling and sampling, and ground water

260 Interstate Ct. observation well installation and development.

Connelly and Associates, Frederick, MD 21704-6627
Inc.

(301) 696-8820

Mr. Stephen Shelley Soil (pH, chloride, sulfate, cation exchange capacity)
and water (total dissolved solids, inorganic ions,

Enviro-Che1 ent D alkalinity, ammonia) chemical laboratory testing.
Envir-ChemHunt Valley, MD 21030

Laboratories, Inc.
(410) 785-9739

Mr. Gary Torosian Soil laboratory testing (moisture content, grain size,
Atterberg limits, organic content, unit weight,

1145 Massachusetts Ave. C
specific gravity, consolidation, unconfined

GeoTesting Express Boxborough, MA 01719 compression, unconsolidated-undrained triaxial

(978) 635-0424 compression, consolidated-undrained triaxial
compression, direct shear).

Mr. John Diehl Borehole geophysical logging (natural gamma, long-
and short-normal resistivity, spontaneous potential,
three-arm caliper, direction survey, and P-S velocity

GEOVision, Inc. Corona, CA 92882 logging)

(951) 549-1234
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Mr. Wondem Toferra SPT hammer energy testing.

4535 Renaissance Park-way

GRL Engineers, Inc. Cleveland, OH 44128

(216) 831-6131

Mr. Mark Cox Silt fence construction.

50 Mulberry Lane

Mark's Lawn Service, Inc. Huntington, MD 20639

(410) 257-3885

Ms. Joan Baer SPT drilling and sampling, and ground water

P.O. Box 407 observation well installation and development.

Uni-Tech Drilling Co., Inc. Franklinville, NJ 08322-0407

(856)-694-4200
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UNDERGROUND UTILITY LOCATION REPORT
Underground Utility Detection Report

A Morton Thomas andAssociates, Inc.
October 3., 2006
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Consulting Engineers

October 3, 2006

Mr. Brian K. Banks, P.G.
Schnabel Engineering North, LLC
656 Quince Orchard Road, Suite 700
Gaithersburg, MD 20878

Subject: Underground Utility Detection Report
CGG Combined Operating License Application (COLA)
Project, Calvert Cliffs Nuclear Power Plant (CCNPP), Calvert
County, Maryland
AMT Project No. 106-219.001U

Dear Mr. Banks:

A Morton Thomas and Associates, Inc. (AMT) is pleased to submit this Underground Utility

Detection Report for the above referenced project. This report contains a summary of the equipment and

methods used for, and results of the underground utility detection activities. Underground utility detection

activities for this project were performed in accordance with the Subcontractor Agreement between AMT

and Schnabel Engineering North, LLC, dated May 31, 2006, and according to the pre-approved projeet'

technical specification, technical procedures, and work plans.

1.0 Introduction

AMT performed underground utility location activities under the direction of Schnabel personnel

to support the subsurface investigation. Geophysical prospecting techniques including conductive and

inductive techniques were used to investigate the occurrence and approximate horizontal location of

underground utilities within a 10-foot radial distance of each of the subsurface exploration point locations.

1. Inductive refers to "dropping the box" in the vicinity of a known utility and "sweeping" that area to

pick up the electromagnetic signature and alignment of the utility. 2. Conductive refers to "directly

P connecting to any and all utilities in the dig area to verify there exact location. This work is considered

quality Level B. Quality level B refers to utility designating. The marking of the utility in 2 dimensions

Underground Utility Detection Report Page 1 of 3



on the ground's surface, with paint depicting its approximate horizontal location. This method was

needed to clear all bore hole locations.

2.0 Equipment Used

The equipment used on this project included:

1) Metro Tech 810 DX (calibrated on March 13, 2006), and

2) RD 4000 RX (calibrated January 26, 2006)

The Metro Tech 810 DX and the RD 4000 RX are geophysical prospecting instruments that apply
a radio signal to a conductive utility with the use of a transmitter. The receiver "senses" that signal and
shows a approximate measurement of the location of said utility, both horizontally and vertically. The
accuracy of this unit is within 2 feet vertically and horizontally.

3.0 Results

Nine subsurface exploration point locations were found to have a conflicting utility present, either

within the ten foot radius of the staked location or directly outside of this area. These locations include: B-

316, B-421, B-408, B-702, B-707, B-717, C-703, C-715, and TP-B415. A site plan showing the

approximate locations will be submitted with highlighted bubbles that will include type of utility found to

be in conflict with an approximate location of that utility.
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F We appreciate the opportunity to be of service to you for this project. Please contact Mr. Ken

Williams at (301) 881-2545 if you have any questions regarding this report.

Very truly yours,

A MORTON THOMAS AND ASSOCIATES, INC.

Ken Williams

Director of S.U.E.

KW: kw

Underground Utility Detection Report
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" SPT Boring Logs
" Test Pit Logs
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Test Boring and Test Pit Log General Notes

Test borings and test pits were logged by Schnabel personnel to provide a record for
geotechnical evaluation, construction inspection or other specialized purposes. The log
itself includes a description of soil materials encountered using visual classification in the
field. The group symbols on the logs represent the Unified Soil Classification System
Group Symbols (ASTM D-2487) based on visual observation and limited laboratory
testing of the samples. Criteria for visual identification of soil samples are included in
this appendix. Some variation may be expected between samples visually classified and
samples classified in the laboratory. Boundary lines between various strata are identified
where possible and a graphical presentation is included based on the material excavated
from the pit. Any significant features such as fill conditions, underground structures,
ground water, or water seepage conditions are recorded.

2. Numbers in the sampling data column of test boring logs indicate the standard
penetration test (SPT) blow counts, N value, and recovery length for each SPT sample,
and the recovery length for each undisturbed sample. The blow counts indicate the
number of SPT hammer blows required to drive the SPT sampler three successive 6 in
intervals. The first 6 in interval typically represents a seating interval. The total number
of blows for the second and third intervals is the N value, unless the standard penetration
testing for a given interval was stopped when blow counts reached 50 blows in any 6 in
interval (i.e., stopped at "refusal"). In cases where refusal is reached, the N value is
defined as the total number of blows performed in the last two intervals (or the total
number of blows performed in the first interval if refusal was achieved in the first
interval) over the penetration length resulting from those blows (e.g., 60/8").

3. Strata descriptions are based on visual inspection and are in accordance with the Unified
Soil Classification System. Representative soil samples are recovered from the boring
logs and test pits, generally from each stratum, for later identification and testing. The
locations of samples obtained during test pit excavation are generally not shown on the
logs unless laboratory tests performed on samples are referred to in the geotechnical
analysis.

4. The values following "P.P=" in the Sampling Data column of the logs represent pocket
penetrometer readings. Pocket penetrometer readings provide an estimate of the
unconfined compressive strength of fine-grained soils.

5. Key to abbreviations and symbols:

PL = Plastic Limit = Interval Sampled by SPT
w = Moisture Content = Tube Sample Pushed

LL = Liquid Limit
WOW = Ground Water Observation Well

6. The boring and test pit logs and related information depict subsurface conditions at these
specific locations and at the particular time when drilled or excavated. Soil conditions at
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other locations may differ from conditions occurring at these boring and test pit locations.
The passage of time may result in a change in the subsurface soil and ground water
conditions at these boring and test pit locations.

7. The stratification lines represent the approximate boundary between soils and/or rock
types as observed in the drilling and sampling operation. Some variation may be
expected vertically between samples taken. The soil profile, water level observations and
penetration resistances presented on the boring and test pit logs have been made with
reasonable care and accuracy, but must be considered only an approximate representation
of subsurface conditions to be encountered at the particular location.

8. Estimated ground water levels are indicated on the logs. These are only estimates from
available data and may vary with precipitation, porosity of the soil, site topography and
similar factors.

Project No. 06120048/April 13, 2007 Schnahcl Engineering North, LLC
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Schnabel Project No. 06120048
Appendix C: Borings and Test Pits

SPT BORING LOGS
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0-*oI TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-301
Ghnabet BORING Calvert County, Maryland Contract Number: 06120048-Schnabel Engineering LOG Sheet: I of 13

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 5/25 --- 10.5' - ---

Drilling Method: Mud Rotary
Start of day 5/26 25.0' - ---

Drilling Equipment: Failing-1 500 (Truck)

Schnabel Representative: K. Megginson Start of day 5/30 --- 41.0'

Dates Started: 5/25/06 Finished: 6/6/06 Start of day 6/1 --- 10.0'

Location: Northing: 217024.06 ft
Easting: 960815.05 ft

Ground Surface Elevation: 94.5 (feet)

DEPTH CLASS._ELEV. SAMPLING
(FT)H STRATA DESCRIPTION CLAS (FT) WL ATESTS REMARKS

CLAYEY SAND, fine to medium
grained, contains root fragments, moist,
brown. Majority of root system extends
about 0.7 ft below ground surface.2.0

14.5

17.0

22.0

-

POORLY GRADED SAND WITH SILT,
trace gravel, fine to medium grained,
moist, stratified orangeish brown and
brown, contains fine to coarse silty sand
lense at 3.5 ft.

fine to coarse grained, brown.

fine to medium grained,stratified light
brown and yellowish brown

wet, brown and light brown

light orangeish brown.

SC

SP-SM

V
92.5

3+3+4
N=7
REC = 9"

V

-5-

-10-

-15-

3+4+5
N=9
REC = 13"

4+7+7
N = 14
REC = 10"

4+7+8
N = 15
REC = 12"

16+9+9
NN=18
REC = 9"

8+6+8
N =14
REC = 10"

6+11+10
N = 21
REC = 14"

3+3+5
N=8
REC = 18"

w=6.6%

w=14.3%

w=19%

CLAYEY SAND, fine to medium SC
grained, moist, brown

POORLY GRADED SAND WITH SILT, SP-SM
trace gravel, fine to coarse grained, wet,
dark orangeish brown and orangeish
brown, contains fine to medium clayey
sand pockets.

80.0

77.5

72.5

z
Drilling foreman
used 5.4" O.D.
Drag Bit from 0
to 18.5 ft.
Switched to
4-3/4" O.D.
Drag bit below
18.5 ft.

SANDY LEAN CLAY, fine to medium,
trace mica, moist, gray.

CL

-20-

-25-
continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. * = See Appendix I for additional lab testing data.
4 Ground water observation well OW-301 installed at nearby location.



C TEST Project: Chnabel BORING C
Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION
(FT) I

alvert Cliffs Nuclear Power Plant
alvert County, Maryland

27.0

32.0

SANDY LEAN CLAY, with fine to
medium sand, trace mica, contains fine
to medium sandy fat clay and fine to
medium clayey sand pockets, moist,
gray.

ELASTIC SILT, trace fine to medium
sand and mica, moist, gray.

gray and dark gray, trace organic matter
(±1%), contains fine to medium silty
sand pockets.

gray and light greenish gray.

Osterberg
sampler tube
push from 33.5
to 35.5 ft

PP=2.00 tsf

w=29.6%

Osterberg
sampler tube
push from 43.5
to 45.2 ft

47.0

52.0

57.0

SANDY LEAN CLAY, fine to medium, CL
trace mica, contains indurated lean clay
pockets, moist, gray.

CLAYEY SAND, fine to medium SC
grained, trace fine to medium shell
fragments (±5%), strong HCI reaction,
moderate cementation, moist, dark
gray, contains indurated silt layer from
54.5 to 54.7 ft (layer exhibits fissility).

47.5

42.5

Switched to
4-3/4" Tri-cone
roller bit below
53.5 ft.
Moderate
difficulty in
rotary
advancement
from 54.5 to
56.5 ft (slight rig
chatter).

37.5
POORLY GRADED SAND, trace silt,
fine to medium grained, wet, gray, weak

continued on next page

SP

I
Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. = See Appendix I for additional lab testing data.
4. Ground water observation well OW-301 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-301
Becl~nabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 13

DEPTH STRATA DESCRIPTION CLASS. ELEV[. WL SAMPLING TESTS REMARKS
(FT) C FT) DEPTH I DATA

HCI reaction, trace coarse gravel. SP

-60-

few fine to coarse shell fragments
(±10%), moderate HCI reaction.

contains fine to medium strongly
cemented sand pockets, strong HCI
reaction.

moist and light gray, mostly strongly
cemented sand layers (±80%), trace
fine to coarse shell fragments (±5%),
weak HCI reaction.

light oliveish gray, mostly fine to
medium strongly cemented sand layer
(±95%), trace fine to coarse shell
fragments (±5%), moderate HCI
reaction.

-
-65--

50/3"
N = 50/3"
REC = 1"

44+50/2"
N = 50/2"
REC = 8"

50
REC = 6"

50/5"
N = 50/5"
REC = 3"

-70-

w=20.4%

w=26.5%

zcampier refusal
at 54.7 ft.
Sampler refusal
at 58.8 ft.

Switched to
4-3/4" O.D.
Drag Bit below
63.5 ft.
Sampler refusal
at 64.2 ft.

Slow rotary
advancement
from .72.5 to
73.5 ft
Sampler refusal
at 73.9 ft.
Slight to difficult
rotary
advancement
from 74 to 75 ft,
Slight to
moderately
difficult rotary
advancement
from 77 to 78.5
ft.
Switched to
4-3/4" O.D.
Tri-cone roller
bit below 78.5
ft.
Sampler refusal
at 78.9 ft.
Moderate to
difficult rotary
advancement
from 80 to 82 ft.
Switched to
4-3/4" O.D.
Drag Bit below
83.5 ft.

Osterberg
sampler tube
push from 88.5
to 90.5 ft

82.0

87.0

SILTY SAND, fine to medium grained, SM
wet, gray, trace fine to coarse shell
fragments (±5%), weak HCI reaction.

12.5

7.5

75-

-80-

-85-

--90--

50/5"
N = 50/5"
REC = 3"

4+5+8
N = 13
REC = 16"

REC = 0"

No sample recovery.

I
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. * = See Appendix I for additional lab testing data.
4 ( ronund water observation well OW-301 installed at nearby location.



d"'ohnabeI TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-301hnabe BORING Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 4 of 13

DEPTH STRATA DESCRIPTION CLASS. ETLEV WL SAMPLING D TESTS REMARKS
(FT) (FT)___ _ DEPTH DATA]_ _J _ _

92.0

102.0

104.5

112.0

117.0

122.0

2

SILTY SAND, fine to medium grained,
wet, gray, trace mica, very weak HCI
reaction.

moist, gray, contains fine to medium
moderately cemented sand pockets,
moderate HCI reaction.

SM
2.5

-7.54 ~1
LEAN CLAY, moist, greenish gray and
light greenish gray, little fine to coarse
shell fragments (±20%), contains fine to
medium silty sand and silt pockets,
strong HCI reaction, trace fine to

\medium sand.

CL

-- 1-10.0SM

SILTY SAND, fine to medium grained,
wet, light gray, some fine to coarse shell
fragments (±40%), strong HCI reaction.

trace fine to medium shell fragments
(±5%).

Lcontains fine to medium weakly

cemented sand pockets below 109.7 ft

m-95-

r--

-105-

-110-

-115-

-120-

I

z

6+10+12
N = 22
REC = 16"

REC = 6"

14+28+24
N = 52
REC = 18"

22+29+30
N = 59
REC = 15"

7+10+15
N = 25
REC = 18"

10+15+19
N = 34
REC = 18"

9+10+16

w=25.8%/

w=17.8%

w=23.2%

w=33.1 %

Osterberg
sampler tube
pushed from
98.5 to 99.8 ft

Resumed
drilling at 7:50
AM on 5/26/06.

SANDY LEAN CLAY, fine to medium, CL
moist, greenish gray and gray, trace fine
to coarse shell fragments (±5%), strong
HCI reaction.

SILTY SAND, fine to medium grained, SM
wet, gray and light greenish gray, trace
fine to medium shell fragments (±1%),
weak HCI reaction.

-17.51

-22.5

-27.5
ELASTIC SILT, moist, greenish gray,
trace fine to medium sand and fine to
medium shell fragments (±1%), weak
HCI reaction.

continued on next page

MH

1 0
I

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. = See Appendix I for additional lab testing data.
4. Ground water observation well OW-301 installed at nearby location.



-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

13 I

DEPT H STRATA DESCRIPTION(FT)

2

127.0

132.0

142.0

147.0

152.0

155.0

i
CLAYEY SAND, moist, greenish gray,
trace fine to medium shell fragments
(±5%) and mica, weak HCI reaction,
contains silt pockets. /0

CLAYEY SAND, fine grained, moist,
greenish gray, trace fine to medium
shell fragments (±5%), weak HCI
reaction.

fine to medium grained, moist, gray, few
fine to coarse shell fragments (±10%)

Osterberg
sampler tube
pushed from
138.5 to 140.5
ft

SANDY LEAN CLAY, moist, dark CL
greenish gray, with fine sand, trace
mica, weak HCI reaction.

ELASTIC SILT, moist, dark greenish MH
gray, trace fine to medium sand and
mica, moderate HCI reaction.

SILTY SAND, moist, dark greenish SM
gray, few fine to medium shell
fragments (±10%), strong HCI reaction.

-47.5

w=45%

-5215

w=62.2%
LL=1 14
PL=55 Resumed

drilling at 8:45
AM on 5130/06.

-57.5

w=34%

-60.5
FAT CLAY, with fine to medium sand,
trace mica, very weak HCI reaction.

CH

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. = See Appendix I for additional lab testing data.
A (4rniind water observation well OW-301 installed at nearby location.



'.,00C na el
-Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH STRATA DESCRIPTION(FT) 0

ft
PP=>4.5 tsf

162.0

167.0

172.0

~1- .5
CLAYEY SAND, fine to medium
grained, moist, dark greenish gray, trace
mica, very weak HCI reaction.

SANDY FAT CLAY, gray.

w=65.4%
LL=112
PL=39

Osterberg
sampler push
from 168.5 to
170.4 ft

-/
SANDY ELASTIC SILT, moist, greenish
gray, trace fine to medium sand and
mica, weak HCI reaction.

trace fine to medium shell fragments
(±<5%), moderate HCI reaction, and
indurated elastic silt pockets (<1/4 inch).

wet, weak HCI reaction below 179.5 ft.

moist, mostly indurated elastic silt
layers (±100%).

dark greenish gray.

continued on next page

w=60.4%
LL=111
PL=47

PP=>4.5 tsf

Osterberg
sampler tube
push from
183.5 to 184.3
ft

I
|

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-301 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-301
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 7 of 13

DEPTH STRATA DESCRIPTION CLASS. TELEV. WL SAMPLINGTESTS REMARKS
(FT) (FT) DEPTH DATA

MH

with fine to medium sand, trace organic
matter (±1%).

greenish gray, trace fine to medium
sand, moderate HCI reaction

N-195-

202.0

204.0

212.0

217.0

CLAYEY SAND, fine to medium
grained, moist, dark greenish gray, few
fine to coarse shell fragments (±10%),
strong HCI reaction.

SC
-107.5

-109.5
SILTY SAND, fine to medium grained,
moist, dark gray, few fine to coarse shell
fragments (±10%), strong HCI reaction.

wet, dark greenish gray, trace fine to
medium shell fragments (±5%), strong
HCI reaction

CLAYEY SAND, fine to medium
grained, wet, greenish gray, weak HCI
reaction.

SM

-200-

-205-

-210-

-215-

-220-

6+10+13
N = 23
REC = 18'

8+9+12
N = 21
REC = 18"

10+20+22
N =42
REC = 18"

8+12+21
N = 33
REC = 18"

5+8+19
N =27
REC = 3"

6+10+23
N = 33
REC = 18"

w=53.2%
LL=98
PL=45

w=82.6%
LL=157
PL=71

w=27.5%

w=32.4%

Resumed
drilling at 7:20
AM on 5/31/06.

SC -117.51 Driller notes
increase in
rotary
resistance in
formation below
214 ft.

-122.5
SANDY LEAN CLAY, moist, greenish
gray, trace mica, very weak HCI
reaction.

continued on next page

CL

w=47.9%

U A ~ _________________ L

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. = See Appendix I for additional lab testing data.
A f'rniinrl wqatr nbservation well OW-301 installed at nearby location.



Schnabel
VSchnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH [ STRATA DESCRIPTION(FT)

greenish gray and gray, trace fine to
medium circular, orangeish brown
organic matter (±1%).

228.5

238.5

252.0

CLAYEY SAND, greenish gray, weak
HCI reaction.

with fine sand.

1- 4i-AA n

LEAN CLAY, moist, greenish gray, with
fine sand, trace mica, very weak HCI
reaction.

CL w=56.8%

Resumed
drilling at 7:05
AM on 6/1/06.

= d,

No SPT
conducted at
248.5 ft
because 210 ft
of rods free fell
40 ft (slipped
free of slide
ring), thus
penetrating soil
to 251.4 ft due
to drill rod free
fall momentum.

SANDY ELASTIC SILT, moist, greenish
gray, with fine sand, trace mica, very
weak HCI reaction.

continued on next page

MH

w=72.7%
LL=137
PL=87

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3 * = See Appendix I for additional lab testing data.
4. Ground water observation well OW.-301 installed at nearby location.



chnabhael
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH( [ STRATA DESCRIPTION

257.0

267.0

LEAN CLAY, moist, greenish gray, with
fine sand, trace mica, and orangeish
brown organic matter (±1%), very weak
HCI reaction.

trace fine sand, moderate HCI reaction.

ELASTIC SILT, moist, greenish gray,
trace fine sand and mica, moderate HCI
reaction.

trace orangeish brown organic matter
(±1%), weak HCI reaction.

trace fine sand and mica.

MH
-172.5

w=100.9%

w--102 %
LL=199
PL=1 19

w=91.3%

282.0

287.0

-187.5
LEAN CLAY with sand, moist, greenish
gray, trace fine sand and mica, weak
HCI reaction.

CL

-192.5
ELASTIC SILT, moist, greenish gray,
with fine sand, trace mica and dark
orangeish brown organic matter (±1%),
weak HCI reaction.

continued on next page

MH

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. *= See Appendix I for additional lab testing data.
A (-rni ind water observation well OW-301 installed at nearby location.



echnabel
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant Boring Number: B-301
Calvert County, Maryland Contract Number: 06120048

Sheet: 10 of 13

DEPTH STRATA DESCRIPTION(FT)

fine sandy.

trace fine sand, very weak HCI reaction.

302.0

307.0

312.0

CLAYEY SAND, fine to coarse grained,
moist, dark greenish gray, trace mica,
contains fine to coarse sandy fat clay
lenses, weak HCI reaction

trace organic matter (±1%), very weak
HCI reaction below 304.5 ft

SANDY FAT CLAY, fine to medium,
moist, dark greenish gray and dark gray,
contains fine to medium clayey sand
pockets and lenses , and indurated fat
clay pockets, trace fine to coarse shell
fragments (±1%), strong HCI reaction.

CLAYEY SAND, fine to coarse grained,
moist, dark greenish gray and greenish
gray, trace fine gravel, few fine to
coarse shell fragments (±10%), contains
lean clay pockets, strong HCI reaction.

contains indurated clayey sand pockets,
weak HCI reaction, glauconitic.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-301 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-301
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 11 of 13

DEPTH STRATA DESCRIPTION CLASS. ELEV.] WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

SC

324.7

327.0

337.0

_•30.2

?32.5

-2
LEAN CLAY, wet, dark gray, with fine to CL
coarse sand, trace mica, strong HCI
reaction.

:-2
CLAYEY SAND, fine to coarse grained, SC

moist, dark greenish gray and dark gray,
trace fine gravel and mica, very weak
HCI reaction, glauconitic.

light blueish gray and greenish gray,
contains fine to coarse sandy fat clay
pockets, weak HCI reaction.

.... I

30.2

32.5

-325-

-330-

-335-

-340-

-345-

42.5
CLAYEY SAND, moist, dark blackish
gray and dark greenish gray, trace mica,
contains indurated lean clay pockets
and clayey sand pockets, weak HCI
reaction, glauconitic.

fine to coarse sandy, trace shell
fragment, strong cementation.

dark greenish gray and dark gray, with
fine to medium sand, contains fine to
medium sandy lean clay pockets.

fine to medium sandy, dark blackish
gray and dark gray, very weak HCI
reaction.

continued on next page

SC

11+13+22
N =35
REC = 18"

10+15+19
N = 34
REC = 18"

9+14+29
N = 43
REC = 18"

18+30+40
N =70
REC = 18"

20+50
N = 50
REC = 12"

8+17+35
N = 52
REC = 8"

14+18+28
N =46
REC = 13"

w=27.8%

w=31.8%

w=22.9%
LL=47
PL=24

w=36.1%
LL=58
PL=22

advancement
from 319 to
320.5 ft (strong
rig chatter).

Slight to
moderate
difficulty in
rotary
advancememt
below 328.5 ft.

Resumed
drilling at 6:50
AM on 6/3/06.
Start of day at
6:56 AM

Below 338.5 ft,
drillers describe
rotary
advancement
moderately
slow due to
dense/stiff soils.

Moderate to
difficult rotary
advancement
from 347 to
347.5 ft
(moderate to
strong chatter).

Slight difficulty
in rotary
advancement

-n

350-

-355-

- U £.....,.A...±....~LL ±

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. * = See Appendix I for additional lab testing data.
A (-rn•ind wnte.r observation well OW-301 installed at nearby location.



6C TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-301
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 12 of 13

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

Sc

fine to coarse sandy, trace coarse
gravel, and mica, weak HCI reaction.

362.0

372.0

SILTY SAND, fine to medium grained,
moist, dark blackish gray and brownish
gray, trace mica, weak HCI reaction,
glauconitic.

SM
-267.5

-277.5

-282.5

CLAYEY SAND, fine to medium
grained, moist, dark gray, contains silt
pockets, very weak HCI reaction,
glauconitic.

SC

-360-

-365-

-370-

-375-

-380-

-385-

16+27+50
N = 77
REC = 15"

11+15+27
N = 42
REC = 18"

14+30+43
N = 73
REC = 18"

15+28+42
N = 70
REC = 18"

24+50
N = 50
REC = 12"

34+50/5"
N = 50/5"
REC = 10"

w=37.2%
LL=54
PL=36

w=30.3%
LL=61
PL=26

111T] ,.1 3 [0o 50

ft (slight wobble
in kelly bar
rotation).

Resumed
drilling at 6:55
AM on 6/4/06.
Start of day at
7:05 AM, drilling
mud at 35 ft on
6/4/06. Mubtub
(270 gallons)
was empty of
mud except for
soil cuttings at
the bottom of
the tub on
6/4/06.

Moderately
difficult rotary
advancement
from 383 to
383.5 ft.
Sampler refusal
at 384.4 ft.
Moderately
difficult rotary
advancement
from 383.5 to
384.5 ft.

377.0 -
CLAYEY SAND, fine to medium
grained, wet, dark blackish gray, trace
mica, very weak HCI reaction,
glauconitic.

dark blackish gray and dark brownish
gray.

continued on next page

SC

L. U L..U..~...LU I L
Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-301 installed at nearby location.



TEST Project:
BORING

-Schnabel Engineering LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH
(FT) STRATA DESCRIPTION

fine to coarse grained, dark blackish
gray.

Resumed
drilling at 6:45
AM on 6/5/06.
Start of day at
6:53 AM, drilling
mud at 25 ft on
6/5/06.

fine to medium grained, dark blackish
gray and dark brownish gray, contains
clayey sand pockets.

w=33.7%

Start of day at
7:20 AM, drilling
mud at 48 ft on
6/6/06.403.0

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/6/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-301 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant B~oring Number: B-302khnabel BORING Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: I of 7

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/30 -- 40.0' - ---

Drilling Method: Mud Rotary Start of day 5/31 -- 38.0' ..
Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 5/30/06 Finished: 5/31/06

Location: Northing: 217122.24 ft
Easting: 960766.98 ft

Ground Surface Elevation: 76.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. SAMPLING
(FT) (FT) DEPT H DAT TESTS REMARKS

ROOTMAT AND TOPSOIL.0.5

7.0

12.0

75.9
SP-SM

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, yellowish
brown, trace root fragments.

yellowish brown and orange, trace
gravel.

CLAYEY SAND, fine to coarse grained, SC
moist, orangeish brown, trace gravel.

orangeish brown and gray, trace root
fragments

69.4

VA A

FAT CLAY, moist, gray, trace sand. CH

5-

10-

-15-

-20-

-25-

1+2+2
N=4
REC = 11"

2+3+4
N=7
REC = 16"

4+5+6
N = 11
REC = 18"

4+5+3
N=8
REC = 14"

3+7+8
N = 15
REC = 17"

2+2+4
N=6
REC = 18"

3+3+5
N=8
REC = 18"

4+4+7
N = 1,
REC = 18"

color change in
mud tub from
orangeish
brown to gray

continued on next page

.1 L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



04,0 TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-302
hnabe BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 7

DEPTH
(FT)

STRATA DESCRIPTION CLASS. ELEV. SAMPLING
WL TESTS REMARKS

DEPTH DATA
I 1- 4 *,-I-

CH

32.0

47.0

44.4
SILTY SAND, fine to medium grained,
moist, gray and greenish gray.

greenish.gray and white, trace fine to
coarse shell fragments, trace cobbles,
20-30%, HCI reaction moderate.

SANDY SILT, wet, gray and white, with
fine to coarse shell fragments, trace
organic matter, HCI reaction strong.

greenish gray and white, with fine to
coarse shell fragments, 10-20%, HCI
reaction moderate.

continued on next page

SM

-- 30-

-35-

-40-

-45-

-50-

-55-

6+8+10
N = 18
REC = 18"

6+10+14
N = 24
REC = 17"

N 24+50/4"N = 50/4"
REC = 7"

water loss from
mud tub

Rig chatter

-ML 1 29.4

50/5"
N = 50/5"
REC = 5"

26+30+30
N = 60
REC = 15"

3+50/5"
N = 50/5"
REC = 9"

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-302
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 7

DEPTH STRATA DESCRIPTION CLASS. ELrV.[ WL SAMPLING TESTS REMARKS(F)(FT) DEPTHI DATA

ML

-60-

-65--

-70-

-75-

6+50/4"
N = 50/4"
REC = 10"

5+5+7
N = 12
REC = 17"

5+4+7
N = 11
REC = 18"

4+4+8
N = 12
REC = 17"

2+4+5
N=9
REC = 18"

REC = 16"

11+11+18
N = 29
REC = 16"

82.0 -5.6
SILTY SAND, fine to medium grained,
wet, light gray and white, with fine to
coarse shell fragments, 20-30%, weak
cementation, HCI reaction strong.

continued on next page

SM

-80-

-85-

-90-

I PP=2.00 tsf

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-302
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FA) DEPTH D DATA TR

SM

with fine to coarse shell fragments,
25-35%, HCI reaction moderate.

trace fine to coarse shell fragments,
5-10%, HCI reaction weak.

107.0

117.0

122.0

-30X6
SANDY SILT, moist, greenish gray,
trace fine to medium shell fragments,
2-5%, HCI reaction weak.

ML

95-

-100-

-105--

-110-

-1 15 -

--12-

5+8+14
N = 22
REC = 18'

H 4+7+12
N = 19
REC = 16"

H 5+7+11
N = 18
REC = 18"

6+7+10
N =17
REC = 18"

H 6+8+9
N = 17
REC = 18"

S6+19+20
N = 39
REC = 18"

6+8+11

Resumed
drilling on
5/31/06 @
7:30am

SILTY SAND, fine to medium grained, SM
wet, greenish gray and white, with fine
to coarse shell fragments, 40-50%, HCI
reaction strong.

-40.6

-45.6
SANDY SILT, moist, greenish gray,
trace fine to medium shell fragments,
2-5%, HCI reaction weak.

ML

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



OFchnabel
chnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number: B-302
Contract Number: 06120048
Sheet: 5 of 7

4G TESTS REMARKS
ATA .

DEPTH
(FT) STRATA DESCRIPTION

SANDY ELASTIC SILT, moist, greenish
gray, trace fine to medium shell
fragments, 2-5%, HCI reaction weak.

ý2

SANDY FAT CLAY, moist, greenish
gray and gray.

gray.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



rchnabel
inabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

200.0
BOTTOM OF BORING @ 200.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



j6• l TEST Project: Calvert Cliffs Nuclear Power Plant Bring Number: B-303e hnab__9 BORING Calvert County, Maryland BontratNme:0104
-Schnabel Engineering LOG Shet: o

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 5/9 15.0'

Drilling Method: Mud Rotary Start of Day 5/10 -- 20.0'

Drilling Equipment: Failing- 1500 (Truck)

Schnabel Representative: R. Vinzant

Dates Started: 5/9/06 Finished: 5/10/06

Location: Northing: 217016.91 ft
Easting: 960867.69 ft

Ground Surface Elevation: 87.4 (feet)

DEPTH RA A DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) SFT) DEPTHI DATA

Silty sand FILL, fine to medium grained,
moist, dark brown, contains root
fragments, organic matter, and brick
fragments..

FILL

S-SM
2.0 -

9.0

20.0

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, light
brown.

medium to coarse grained, orangeish
brown, some organic matter.

85.4

5

2+2+6
N=8
REC =

2+3+3
N=6
REC =

2+3+4
N=7
REC =

3+5+7
N = 12
REC =

6"

15"

14"

15"
-4

CLAYEY SAND, fine to medium
grained, moist, light brown, layers of
white clay.

light orange, contains mottles of white
clay,

dark gray.

SC
78.4

67.4

10-

-15-

-20-

-25-

3+3+3
N=6
REC = 14"

2+1+1
N=2
REC = 18"

2+2+2
N=4
REC = 18"

2+3+5
N=8
REC = 18"

LEAN CLAY with sand, fine to medium
grained, moist, dark gray.

continued on next page

CL

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0 n b TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-303hnabel BORING Calvert County, Maryland Contract Number: B-30 3
Schnabel Engineering LOG Sheet: 2 of 7 - F R

DEPTH S CLASS ELEV. SAMPLING DAA_ _ _(FT) SFT) WL TESTS REMAKS
DEPTH DATA

CL

I-30-

trace sand.

35.0

41.0

45.0

51.0

55.0

CLAYEY SAND, fine to medium SC
grained, moist, dark gray.

SILTY SAND, fine to medium grained, SM
moist, dark brown, contains mica, and
organic matter.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, greenish
gray, 25% shell fragments, weak HCI
reaction, coarse flat shells.

CLAYEY SAND, fine to medium SC
grained, moist, greenish gray, 50%
coarse shell fragments, weak HCI
reaction.

52.4

46.4

42.4

36.4

32.4

-35-

I-40-

-45-

-50-

-55

REC = 24"

7+7+10
N = 17
REC = 18"

REC = 24"

10+14+23
N = 37
REC = 12"

50/5"
N = 50/5"
REC = 5"

50/3"
N = 50/3"
REC = 4"

PP=4.25 tsf

PP=4.50 tsf

POORLY GRADED SAND WITH SILT,
medium to coarse grained, moist,
greenish gray, 40% medium to coarse
shell fragments, weak HCI reaction.

SP-SM

continued on next page 0
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-303
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(FT) (FT) DEPTH _ _ DATA
SP-SM

38+35+19
N = 54
REC = 15"

61.0

65.0

73.0

82.0

POORLY GRADED SAND WITH CLAY, SP-SC
fine to medium grained, moist, greenish
gray, , 5% shell fragments, fine to
coarse shell fragments, weak HCI
reaction.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, light
greenish gray, 5% shell fragments,
medium to coarse shell fragments,
weak HCI reaction.

SILTY SAND, fine to medium grained, SM
moist, light greenish gray, 5% shell
fragments, medium to coarse shell
fragments, weak HCI reaction.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, light
greenish gray, 5% shell fragments,
medium to coarse shell fragments.
weak HCI reaction.

26.4

22.4

14.4

5.4

-60-

65-

-70-

-75

-80-

-85

-90-

5+9+25
N = 34
REC = 18"

8+50/3"
N = 50/3"
REC = 10"

5+6+8
N = 14
REC = 18"

3+7+ 12
N = 19
REC = 18"

6+7+9
N = 16
REC = 18"

3+5+8
N = 13
REC = 18"

continued on next page

I I I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



-hnabel
tbel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

SILTY SAND, fine to medium grained,
moist, light gray, 40% shell fragments,
and cemented sand pockets, moderate
HCI reaction.

greenish gray, 15% shell fragments.

50% shell fragments, layers of shells.

3% shell fragments.

0
o•

25% shell fragments.
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



rchnabel
nabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

5% shell fragments.

contains mica.

greenish gray, 5% shell fragments,
weak HCI reaction.

3% shell fragments.

contains mica.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



~chnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) t STRATA DESCRIPTION

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number: B-303
Contract Number: 06120048
Sheet: 7 of 7

DEPTH STRATA DESCRIPTION(FT)

dark greenish gray, 25% shell
fragments.

195.0

200.0

POORLY GRADED SAND, fine to
medium grained, moist, dark greenish
gray, 5% shell fragments, moderate HCI
reaction.

BOTTOM OF BORING @ 200.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



04,TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-3041910 hnabl70 BORING Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: 1 of 7

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/26 --- Dry 0.0'

Drilling Method: Mud RotaryDilnMehdMuRoayStart of day 5/30 --- 10.01 0.01 ---
Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries Start of day 5/31 12.0' 0.01 ---

Dates Started: 5/26/06 Finished: 5/31/06 Start of day 6/1 --- 5.0' 0.0' ---

Location: Northing: 217188.61 ft
Easting: 960896.88 ft

Ground Surface Elevation: 68.0 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) I (FT)j DEPTHI DATA

0.5 Forest litter, rootmat, and topsoil..

SILTY SAND, fine to coarse grained,
moist, yellowish orange, trace gravel.

fine to medium grained, dark orange,
contains cemented sand.

SM
67.5 X

4.5

7.0

22.0

SANDY SILT, fine to medium, moist, ML
mottled brownish orange, with clay.

FAT CLAY with sand, fine to medium, CH
moist, mottled brownish orange, with
shell fragments, 10-15% shell frag,
brown colored.

dark gray, with sand.

fine to medium sandy.

with sand.

fine to medium sandy

very stiff.

63.5

61.0

46.0

-5-

-10-

2+3+5
N=8
REC = 16"

10+3+4
N=7
REC = 6"

2+2+3
N=5
REC = 18"

1+2+3
N=5
REC = 18"

2+4+5
N=9
REC = 18"

3+3+5
N=8
REC = 18"

3+6+8
N = 14
REC = 18"

4+5+6
N=11
REC = 18"

w=25.9%

w=29.4%

w=34.1 %
LL=57
PL=23

w=31.4%
LL=59
PL=19

w=31.7%
LL=63
PL=23

w=32.1 %
LL=62
PL=21

w=25.6%
LL=38
PL=20

3'- Driller noted
softer material

w=1 .1%

15-

-20-

-25-

N
SANDY LEAN CLAY, fine to medium
grained, moist, dark gray.

CL

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/1/2006
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-304
hn bela BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 7
DEPTH STRATA DESCRIPTION SAMPLING TESTS REMARKS

(FT) (DEPTH DATA _

CL

27.0

29.4

32.0

37.0

47.0

52.0

SILTY SAND, fine to coarse grained, SM
moist, mottled brown and orange, with
shell fragments, 25-30% brown/red shell
frag.

CLAYEY SAND, fine to medium SC
grained, moist, dark gray, contains
cemented sand, slightly cemented.

POORLY GRADED SAND, fine to SP
medium grained, moist, dark gray,
contains cemented sand.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, grayish
green, with fine to coarse shell
fragments, strong HCI reaction, 30-40%
shell frag.

wet, green and white, 60-70% shell frag.

SILTY and CLAYEY ROCK GM-GC
FRAGMENTS, fine to medium grained,
moist, greenish gray, contains
cemented sand.
4" shell layer at 49.3 ft

41.0

38.6

36.0

31.0

21.0

16.0

--30-1

F.

35--

I-L

-40-

L

-45ý

-50-

-55-ý

6+15+45
N = 60
REC = 18"

50/5"
N = 50/5"
REC = 5"

28+50/5"
N = 50/5"
REC = 11"

16+11+10
N =21
REC = 14"

21+15+50/4"
N = 65/10"
REC = 16"

50/2"
N = 50/2"
REC = 3"

w=32.3%

w=20.1 %

w=1 9.3%

w=21.9%

w=14.5%
LL=25
PL=18

w=13.5%

z

SILTY SAND, fine to medium grained,
moist, green and white, with fine to
coarse shell fragments, contains
cemented sand, strong HCI reaction,
80% shell frag.

SM

49.3'- 4" shell
layer

55'- Harder
drilling

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/1/2006
3. * = See Appendix I for additional lab testing data.



TEST Project: C
h a e BORING c

-Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION
(FT)

alvert Cliffs Nuclear Power Plant
Calvert County, Maryland

loring Number:

20-30% shell frag.

10-20% shell frag.

dark green.

green, with fine to coarse shell
fragments, strong HCI reaction, 15-20%
shell frag.

65'- Start of
day, 5/30/06

77.0

83.0

CLAYEY SAND, fine to medium SC
grained, moist, green and white, with
fine to coarse shell fragments, contains
cemented sand, strong HCI reaction,
45-55% shell frag.

-9.0 77'- Rig chatter

w=16.3%
LL=32
PL=19

SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, moderate HCI reaction,
15-25% shell frag.

SM
-15.0

w=21.8%

strong HCI reaction,10-15% shell frag. w=38.7%
LL=49
PL=28

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/1/2006
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-304
nabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 7
B1 e . 4 of r

DEPTH
(FT)

STRATA DESCRIPTION CLASS. ELEV. WL
SAMPLING

DEPTH DATA
TESTS REMARKS

SM

97.0

103.0

123.0

CLAYEY SAND, fine to medium
grained, moist, green, trace fine to
medium shell fragments, moderate HCI
reaction, 0-5% shell frag, med dense.

-29.0
SC

SILTY SAND, fine to medium grained,
moist, green, trace fine to coarse shell
fragments, strong HCI reaction, 5-10%
shell frag.

fine to coarse shell fragments, 20-30%
shell frag.

with fine to coarse shell fragments,
strong HCI reaction, 20-25% shell frag.

trace fine to medium shell fragments,
5-10% shell frag.

SM
-35.0

-55.0

-95-

-100-

-10os

F

--110-

-12-

I

5+12+15
N = 27
REC = 18"

REC = 12"

8+9+18
N = 27
REC = 18"

6+9+17
N = 26
REC = 18"

9+9+15
N = 24
REC = 18"

8+11+12
N = 23
REC = 18"

w=33%

w=42.1%
LL=79
PL=28

w=44%

w=33.8%

w=43.9%

w=47.9%

w=60.2%
SILT, moist, oliveish green.

continued on next page

ML
MI 5+10+14

- L
Comments:
1. Boring backfilled with cemenl/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/1/2006
3. * = See Appendix I for additional lab testing data.



6fc n b , TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-30
hnabe BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 5 of 7

DEPTH
(Fr) STRATA DESCRIPTION CLASS. ELEV.

(FT)
SAMPLING

WL TESTS
DEPTH I DATA

I 1 r r t ~
ML

127.0

133.0

137.0

140.0

145.0

CLAYEY SAND, fine to medium SC
grained, moist, oliveish green, with fine
to coarse shell fragments, strong HCI
reaction, 10-15% shell frag.

FINE TO MEDIUM SANDY SILT, moist, ML
oliveish green, moderate HCI reaction.

CLAYEY SAND, dark green SC

FAT CLAY, trace sand, dark green CH

-59.0

-65.0

-69.0

-72.0

-77.0

-125-

-130-

-135-

i

N =24
REC = 18"

6+6+10
N = 16
REC = 18"

8+9+11
N = 20
REC = 18"

REC = 10"

9+9+15
N = 24
REC = 18"

8+8+13
N = 21
REC = 18"

9+10+16
N = 26
REC = 18"

i

(.9

CD

z

0~

CDE

,I
,-

a3

SANDY ELASTIC SILT, moist, oliveish
green, with sand, moderate HCI
reaction.

MH

-140-

-145-

-150-

-155-

w=34.9%

w=45%

w=36.5%
LL=43
PL=26

w=70%
LL=134
PL=49

w=72.1 %

w=70.9%

REMARKS 0

140'- Start of
day, 5/31/06

trace fine to medium shell fragments,
moderate HCI reaction, 0-3% shell frag.

continued on next page

I
Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/1/2006
3. * = See Appendix I for additional lab testing data.



. chnabel
-Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(Fr) STRATA DESCRIPTION

weak HCI reaction.

177.0
CLAYEY SAND, fine to medium
grained, moist, green, with fine to
coarse shell fragments, strong HCl
reaction, 25-30% shell frag.

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/1/2006
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-304
.nabe BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 7 of 7

DELEV. SAMPLING

DEPTH STRATA DESCRIPTION CLASS. (FT) WL DEPTH DATA TESTS REMARKS

SC

193.0

200.0

SANDY LEAN CLAY, fine to medium,
green, moist

with sand, small 1/4" pockets of gray
sand

CL

-195-

-200-

9+10+13
N = 23
REC = 18"

4+5+17
N = 22
REC = 18"

w=51.1%

w=55.8%/

132.0
BOTTOM OF BORING @ 200.0 FT.

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/1/2006
3. * = See Appendix I for additional lab testing data.



C TEST Project: Calvert Cliffs Nuclear Power Plant
hnabel BORING Calvert County, Maryland
eEi

Schnabel Engineering LOG

Boring Number: B-305
Contract Number: 06120048
Sheet: 1 of 5

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 7/18 --- 37.5' - ---

Drilling Method: Mud Rotary
Start of Day 7/19 --- 35.0'

Drilling Equipment: CME-550

Schnabel Representative: K. Bell Start of Day 7/20 --- 24.0' - ---

Dates Started: 7/17/06 Finished: 7/20/06

Location: Northing: 217166.25 ft
Easting: 960686.74 ft

Ground Surface Elevation: 72.0 (feet)

DEPTH STRATA DESCRIPTION CLASS ELEV] WL SAMPLING TESTS REMARKS
SS. ((FT) _ _L IDEPTH DATA TESTS REMARKS

0.5

2.0

4.5

10.0 -

19.0

22.5

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, yellowish
brown, trace root fragments, trace wood
fragments. •

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, yellowish
brown, trace root fragments, trace wood
fragments.

CLAYEY SAND, fine to medium
grained, moist, yellowish brown and
orangeish brown, trace root fragments,

trace wood fragments.

-- 70.0SC

SP-SM
SP-SM

71.5

' 67.5
SM

SILTY SAND, fine grained, moist, gray
and orangeish brown, trace root
fragments.

-5-

--10--I, _____

FAT CLAY, moist, gray and orangeish
brown, trace sand.

CH
62.0

53.0

49.5

woh+1+2
N=3
REC = 11"

1+1+3
N=4
REC = 7"

2+2+3
N=5
REC = 12"

woh+woh+l
N=1
REC = 4"

2+2+2
N=4
REC = 15"

REC = 22"

2+3+4
N=7
REC = 18"

3+4+6
N=10
REC = 18"

REC = 16"

4+4+6
N=10
REC = 18"

I PP=2.50 tsf

SILTY SAND, fine to medium grained, SM
moist, gray.

15-

-20-

-25-

color change in
mud tub from
orangeish
brown to gray

I
ELASTIC SILT, moist, gray, trace sand. MH

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through
2. * = See Appendix I for additional lab testing data.



-Schnabei Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number: B-305
Contract Number: 06120048
Sheet: 2 of 5

DEPTH STRATA DESCRIPTION(FT)

27.0

35.0

47.0

50.8

55.0

i
SANDY SILT, moist, gray.

weak cementation

Harder drilling

37.0
SILTY SAND, fine to medium grained,
wet, gray and white, contains fine to
medium shell fragments, 30-40%, HCI
reaction strong.

SM

resumed drilling
on 7/18/06
@7:30am
Harder drilling

25.0
CLAYEY SAND, fine to medium SC
grained, wet, white and gray, with fine to
coarse shell fragments, 60-70%, HCI
reaction strong.

LEAN CLAY, wet, gray, trace sand, CL
contains fine to medium shell
fragments, 20-30%, HCI reaction
moderate.

21.2
3,,

PP=>4.5 tsf
harder

17.0
SILTY SAND, fine to medium grained,
wet, greenish gray, strong cementation.

with fine to coarse shell fragments,
continued on next page

SM

I
Comments:
1. Boring backfilled with cement/bentonite grout through
2. * = See Appendix I for additional lab testing data.



I

-TEST Project: C'.,Arc BORING c
-Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION(FT)

alvert Cliffs Nuclear Power Plant

Calvert County, Maryland
Boring Number:

50-60%, HCI reaction strong ly

contains fine to coarse shell fragments,
20-30%

HCI reaction moderate

trace fine to medium shell fragments,
2-5%, HCI reaction weak

79.5

82.0

84.0

87.0

-7.5
SANDY SILT, wet, greenish gray and ML
white, contains fine to coarse shell
fragments, 30-40%, HCI reaction
strong.

SILTY SAND, fine to medium grained, SM
wet, white and gray, with fine to coarse
shell fragments, 60-70%, strong
cementation, HCI reaction strong.

CLAYEY SAND, fine to medium SC
grained, wet, white and gray, with fine to
coarse shell fragments, 60-70%, HCI
reaction strong.

-10.0

-12.0 Rig chatter

-15.0
SILTY SAND, fine to medium grained,
wet, gray, contains fine to coarse shell
fragments, 30-40%, strong
cementation, HCI reaction strong.

continued on next page

SM

resumed drilling
on 7/19/06 @
7:15am

Comments:
1. Boring backfilled with cement/bentonite grout through
2. * = See Appendix I for additional lab testing data.



TEST Project: Chnabel BORING C
Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION
(FT)

alvert Cliffs Nuclear Power Plant
alvert County, Maryland

loring Number:

contains fine to coarse shell fragments,
10-20%, HCI reaction moderate

95.0

97.0

102.0

105.0

107.0

-4
SANDY SILT, wet, greenish gray and
white, contains fine to coarse shell
fragments, 20-30%, HCI reaction
moderate.

SILTY SAND, fine to medium grained,
wet, greenish gray and white, contains
fine to coarse shell fragments, 10-20%,
HCI reaction moderate.

SANDY SILT, wet, greenish gray and
white, trace fine to coarse shell
fragments, 5-10%, HCI reaction
moderateweak cementation.

SANDY ELASTIC SILT, moist, greenish
gray, trace fine to medium shell
fragments, 2-5%, HCI reaction weak.

SANDY SILT, wet, greenish gray and
white, trace fine to medium shell
fragments, 2-5%, HCI reaction weak.

0continued on next page

Comments:
1, Boring backfilled with cement/bentonite grout through
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-305
BRNCaerCounty, Contract Number: 06120048

Schnabel Engineering LOG Sheet: 5 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

ML

HCI reaction moderate

CLAYEY SILT

-125-

-130--

F -

-1 35-

-140-

-145--

--150--

6+9+12
N = 21
REC = 18"

9+10+14
N=24
REC = 18"

8+9+11
N = 20
REC = 18"

7+7+12
N = 19
REC = 18"

6+8+10
N =18
REC = 18"

7+8+11
N = 19
REC = 18"

7+7+10
N = 17
REC = 18"

5+8+9
N = 17
REC = 18"

8+8+12
N = 20
REC = 18"

8+9+11
N = 20
REC = 18"

10+10+12
N = 22
REC = 18"

resumed drilling
on 7/20/06 @
7:15am

151.5 -79.5
BOTTOM OF BORING @ 151.5 FT

Comments:
1. Boring backfilled with cement/bentonite grout through
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-306
hnabe BORING Calvert County, Maryland Contract Number: 06120048

ýSchnabel Engineering LOG Sheet: 1 of 5

Groundwater ObservationsBoring Contractor: UNI-TECH DRILLING
MALAGA, NEW JERSEY

Boring Foreman: J. Evans

Drilling Method: Mud Rotary

Drilling Equipment: FAILING-1500

Schnabel Representative: R. Vinzant

Dates Started: 5/5/06 Finished: 5/8/06

Location: Northing: 217024.31 ft
Easting: 960681.82 ft

Ground Surface Elevation: 118.6 (feet)

DEPTH STRATA DESCRIPTION
(FT)

SILTY SAND, fine to medium grained,
moist, orangeish brown.

light orangeish brown and black.

light gray and black.

light orangeish gray and black.

light orangeish gray.

wet, no black, trace fine gravel.

light orangeish gray and black.

continued on next page

-5

13"

13"

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



1'chnabel
hnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION 0
greenish gray.

with fine to medium sand lenses.

light gray.

71.0 47.6

greenish gray,

dark gray, with fine shell fragments,
weak HCI reaction.

POORLY GRADED SAND, fine to
medium grained, moist, gray, with fine
to medium shell fragments, weak HCI
reaction.

continued on next page

1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-306
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV. L SAMPLING TESTS REMARKS
(FT) (FT) W j DEPTHI DATA

SM

92.0

96.0

121.0

CLAYEY SAND, fine to medium SC
grained, moist, gray, with fine to
medium shell fragments, strong HCI
reaction.

with fine to medium shell fragments,
strong HCI reaction.

SILTY SAND, fine and coarse grained,
wet, gray, with fine shell fragments,
weak HCI reaction.

trace fine to medium shell fragments,
weak HCI reaction, contains cemented
sand.

with fine to coarse shell fragments, no
cemented sand, moderate HCI reaction.

fine to medium grained, moist, greenish
gray, with fine to coarse shell
fragments, moderate HCi reaction.

gray, trace fine to medium shell
fragments, weak HCI reaction.

no shell fragments, no HCI reaction.

SM

26.6

22.6

-2.4

-95-

-100-

--105--

8+9+9
N = 18
REC = 18"

50/4"
N = 50/4"
REC = 4"

8+10+17
N = 27
REC = 18"

8+14+18
N = 32
REC = 18"

10+14+19
N = 33
REC = 18"

5+9+12
N =21
REC = 18"

-1 10-

z-115-

-120-

CLAYEY SAND, fine to medium
grained, wet, gray, with fine to coarse
shell fragments, moderate HCI reaction
on shells only.

continued on next page

SC

MI 4+11+21

L. -.................L................t.....................L..,..L __________________ I ______ I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Pchnabel
inabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

3oring Number:

STRATA DESCRIPTION

SILTY SAND, fine to medium grained,
wet, light gray and white, with fine to
medium shell fragments, strong HCI
reaction, contains cemented sand.

greenish gray, trace fine to medium
shell fragments, weak HCI reaction.

no visable shell fragments, no HCI
reaction.

moist, greenish gray, trace fine to
medium shell fragments, moderate HCI
reaction.

150.0 -31.4 = 1Ib'.

BOTTOM OF BORING @ 150.0 FT.

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-307e hnabel BORING Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LOG Sheet: 1 of 7

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 6/15 --- 23.5' - ---

Drilling Method: Mud Rotary Start of day 6/16 --- 42.0'
Drilling Equipment: Failing-i1500 (Truck)

Schnabel Representative: K. Megginson

Dates Started: 6/14/06 Finished: 6/16/06

Location: Northing: 216955.27 ft
Easting: 960690.13 ft

Ground Surface Elevation: 119.3 (feet)

DEPTHSTRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
FT) (FrT) DEPTHI DATA
0.3 -... Rootmat and topsoil. 119.0CH

2.0

5.5

7.0

9.5

12.0

17.0

22.0

24.0

FAT CLAY, moist, brown, trace fine to
medium sand, contains root fragments,
contains clayey sand and lean clay
l!enses. 

acla

CLAYEY SAND, trace gravel, fine to
medium grained, moist, brown, contains
clayey sand pockets.

fine to coarse grained, light orangeish
_-brown below 4.5 ft

CLAYEY SAND, fine to coarse grained,
moist, orangeish brown and light brown.

SC

SC

117.3

113.8

112.3

-5

SILTY SAND, fine to medium grained,
moist, brown and orangeish brown.

SM

POORLY GRADED SAND, fine to SP

medium grained, moist, stratified light
brown and orangeish brown, trace silt.

107.3
SILTY SAND, fine to medium grained, SM
moist, light brown and orangeish brown,
with silt.

~1(V '2

-10-

7

3+6+7
N = 13
REC = 8"

2+1+2
N=3
REC = 17"

4+5+6
N = 11
REC = 11"

6+7+9
N = 16
REC = 15"

5+9+13
N = 22
REC = 12"

22+32+38
N = 70
REC = 13"

9+12+12
N = 24
REC = 11"

7+10+13
N = 23
REC = 13"

w=11.6%

w=7.9%
LL=NP
PL=NP

w=13%

I LJ/--, •J

SILTY SAND, fine to coarse grained,
moist, stratified light brown and light
yellowish brown.

SM

15-

-20-

25-

*Drilling
foreman used
5.4" O.D. Drag
bit from 0 to
18.5 ft.
*Switched to
4-3/4" O.D.
Drag bit below
18.5 ft.

POORLY GRADED SAND WITH SILT, SP-SM
trace gravel, fine to coarse grained,
moist, light brown.

97.3

95.3
SILTY SAND, fine to coarse grained,

- wet, light brown.
continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/16/06.
3. * = See Appendix I for additional lab testing data.



..exhnabe
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

Boring Number:

DEPTH STRATA DESCRIPTION(FT)

stratified light brown and light yellowish
brown below 24.5 ft.

light orangeish brown, fine silty gravel
layer below 29.8 ft.

fine to medium grained, orangeish
brown and light brown.

fine to coarse grained, orangeish brown,
trace fine gravel.

fine to medium grained, light grayish

[brown and orangeish brown.

fine to coarse grained, gray below 44 ft.

w=14.5%
LL=NP
PL=NP

8"

w=24.8%

18"

47.0

52.0

72.3
SANDY LEAN CLAY, fine to medium, CL
wet, gray, (difficult soil to field classify -
may lab classify as SC with high
percentage of fines). w=25.1%

18"

67.3
SANDY FAT CLAY, moist, gray and
light gray, with fine sand, trace mica.

CH

w=28.1%

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/16/06.
3. * = See Appendix I for additional lab testing data.



400hn TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-307
'Jel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG CnrSheet: 3 of 7

DEPTH STRATA DESCRIPTION CLASS. jELEV.. WL SAMPLING TESTS REMARKS
(Fr I I FT 1 1DEPTH I DATA

CH
gray and light greenish gray, with fine to
medium sand, contains clayey sand
lense (1/8 inch thick) at 59.5 ft.

trace fine to medium sand, contains
sandy fat clay pockets.64.5

67.0

72.0

77.0

SMSILTY SAND, fine to medium grained,
wet, dark gray.

FAT CLAY, moist, gray and light gray, CH
with fine sand.

light greenish gray, trace fine sand and
organic matter (±1%).

CLAYEY SAND, fine to medium SC
grained, moist, gray, contains fine to
medium sandy lean clay pockets, trace
mica.

54.8

52.3

47.3

60-

-65-

-70-

-75-

-80-

-5--

-90O-

IN

4+4+6
N = 10
REC = 18"

4+11+16
N = 27
REC = 18"

6+9+ 11
N = 20
REC =.18"

4+7+11
N =18
REC = 18"

28+50/5"
N = 50/5"
REC = 11"

36+50/3"
N = 50/3"
REC = 10"

16+22+31
N = 53
REC = 15"

w=33.1%
LL=62
PL=20

w=35.5%
LL=52
PL=18

w=34%
LL=66
PL=23

42.3
SILTY SAND, fine to medium grained,
moist, dark gray, few fine to coarse shell
fragments (±10%), contains moderately
cemented sand, moderate HCI reaction.

SM

w-24.9%

w=20.6%

w=21.5%
LL=NP
PL=NP

wet, gray, contains black particles (1/16
inch), strong HCI reaction.

Silt, gray and light gray, mostly fine to
coarse shell fragments (±50%).

continued on next page

*Switched to 5"
O.D. Tn-cone
roller bit below
78.5 ft.

*Switched to
4-3/4" O.D.
Drag bit below
88.5 ft.

______ I. ±
Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/16/06.
"' * = 0-- Annr*ndix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-307
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 7

DEPTH STRATA DESCRIPTION CLASS. EEEV.WL DAMLNTESTS REMARKS(FT) (FT) DEPTH DATA

SM

94.5

97.5

103.0

110.0

122.0

some fine to coarse shell fragments
(±40%).

LEAN CLAY, moist, gray, trace fine to
medium sand, little fine to coarse shell
fragments (±25%), strong HCI reaction.

CL 24.8

CLAYEY SAND, fine to medium SC
grained, moist, light greenish gray and
light brownish gray, contains strongly
cemented sand pockets, weak HCI
reaction.

POORLY GRADED SAND with silt, SP-SM
trace shells, green

SILTY SAND, fine to medium grained, SM
wet, gray, trace fine to coarse shell
fragments (±5%), moderate HCI
reaction.

gray and light greenish gray, trace fine
to medium shell fragments (±5%), weak
HCI reaction.

light greenish gray, trace fine to medium
shell fragments (±1%), very weak HCI
reaction.

21.8

16.3

9.3

-2.7

-95-

-100-

-105-

-110-

-115-

8+10+17
N =27
REC = 18"

50/5"
N = 50/5"
REC = 5"

8+12+15
N =27
REC = 18"

10+14+19
N = 33
REC = 18"

6+10+14
N =24
REC = 18"

4+7+14
N = 21
REC = 18"

w=27.7%

w=29.2%
LL=NP
PL=NP

w=28.9%
LL=32
PL=25

w=29.8%

*Very difficult
rotary
advancement
from 97.5 to
98.5 ft (slow
advancement
rate).
*Switched to 5"
O.D. Tri-cone
roller bit below
98.5 ft.
*Very to
extremely
difficult rotary
advancement
from 98.5 to
100 ft (very
strong rig
chatter).
*Very to
extremely
difficult rotary
advancement
from 101 to 10?
ft (very strong
rig chatter).
*Rotary
advancement
from 98.5 to
103 ft is
extremely
difficult.
*Switched to
4-3/4" O.D.
Drag bit below
103.5 ft.

*Osterberg

-120-

7
CLAYEY SAND gray and light gray,
weak HCI reaction.

SC

51 REC = 14"
continued on next page

- -A. - -A - -A - U 4 L.

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/16/06.
3. *= See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-307
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 5 of 7
DEPTH STRATA DESCRIPTION CLASS. ELEV WL SAMPLING D TESTS 1

I I) (FT) DEPTH I DATAREAK
SC

moist, little fine to coarse shell
fragments (±25%), contains strongly
cemented sand layer, strong HCI
reaction.

132.0

142.0

153.5

SILTY SAND, wet, light greenish gray,
trace fine to medium shell fragments.
(±5%).

moist, greenish gray, trace fine to
coarse shell fragments (±1%), weak HCI
reaction.

SM

FINE TO MEDIUM SANDY ELASTIC
SILT, moist, greenish gray, trace mica,
weak HCI reaction.

fine sandy.

MH

-12.7

-22.7

-34.2

125-

-13o-

-135-

-140-

-145

-150-

-155-

I

50
REC = 6"

13+20+30
N = 50
REC = 17"

10+13+20
N = 33
REC = 18"

9+11+18
N = 29
REC = 18"

7+12+20
N =32
REC = 18"

7+13+17
N = 30
REC = 18"

LL 13 = 12
PL=19

w=26%

w=36.8%
LL=59
PL=33

w'=50.6%

w=38.8%
LL=58
PL=37

sampler tut~e
push from
123.5 to 124.7
ft .

.Slight to
moderate
difficulty in
rotary
advancement
from 128.5 to
128.8 ft (slight
rig chatter).

SILTY SAND, fine to medium sandy, SM
trace fine to medium shell fragments
(11%), very weak HCI reaction.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/16/06.
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-307
hnabe BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 6 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) SA(FT) DEPTH 'I DATA I

.157.U CLAYEY SAND, fine to medium
grained, wet, greenish gray, little fine to
coarse shell fragments (±15%), strong
HCI reaction.

SC -- 31 .1

162.0

167.0

172.0

183.5

FINE TO MEDIUM SANDY LEAN CL
CLAY, moist, gray and light greenish
gray, trace fine to medium shell
fragments (±5%), strong HCI reaction.

FINE SANDY SILT, moist, gray and ML
greenish gray, trace fine to medium
shell fragments (±5%) and mica, weak
HCI reaction.

CLAYEY SAND, moist, dark greenish SC
gray, trace fine sand and mica, contains
indurated elastic silt pockets, weak HCI
reaction.

trace fine to medium sand, mostly
indurated elastic silt layers, strong HCI
reaction.

-42.7

-47.7

-52.7

-64.2

-160-

-165-

170-

L

L-

-175-

7+18+18
N = 36
REC = 18"

6+11+18
N = 29
REC = 18"

8+12+18
N = 30
REC = 18"

7+12+14
N = 26
REC = 18"

REC = 23"

7+12+14
N = 26
REC = 18"

6+9+15
N = 24
REC = 18"

0

u)

VI

¢0

CD

a_U)
C9

¢qoL0

0

z

0

W1

I-180-

-185

SILTY SAND, very weak HCI reaction. SM

w=33.5%
LL=41
PL=25

PP=>4.5 tsf

w=43%
LL=61
PL=39

*Osterberg
sampler tube
push from
178.5 to 180.4
ft

-190-
continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/16/06.
3. * = See Appendix I for additional lab testing data.



ch nabel
TEST Project:

BORING
LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

very weak HCI reaction. w=68.7%
LL=137
PL=61

**Resumed
grouting at 7:45
AM on 6/16/06.

201.5 -82.2
BOTTOM OF BORING @ 201.5 FT.

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/16/06.
3. = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-308e hnabe/ BORING Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 5/3 --- 23.5' - ---

Drilling Method: Mud Rotary

Drilling Equipment: FAILING-1500

Schnabel Representative: R. Vinzant

Dates Started: 5/3/06 Finished: 5/4/06

Location: Northing: 216906.69 ft
Easting: 960771.28 ft

Ground Surface Elevation: 107.1 (feet)

DEPT STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT (FT) W_ DATA(FT ___________________________ _____ ___ ___DEPTH DATA ______

0.8

15.0 -

SILTY SAND, fine to medium grained,
moist, dark brown, with organic matter,
trace fine gravel.

POORLY GRADED SAND, fine to
medium grained, moist, light brown,
trace silt.

grayish brown.

orangeish brown.

medium to coarse grained, orangeish
brown.

SM

SP
106.4

92.1

N
3+3+3
N=6
REC = 18"

-5--

-10-

--15--

2+2+4
N=6
REC = 14"

2+6+5
N = 11
REC = 16"

4+4+6
N=10
REC = 16"

6+6+9
N = 15
REC = 16"

10+13+14
N =27
REC = 14"

7+10+12
N =22
REC = 13"

12+12+14
N =26
REC = 12"

SILTY SAND, fine to medium grained,
moist, orangeish brown, contains mica.

medium to coarse grained, dark orange.

continued on next page

SM

N-20-

-1

z-25-

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering
DEPTH STRATA

(FT)

TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-308
BORING Calvert County, Maryland Contract Number: 06120048

LOG Sheet: 2 of 5 I

DESCRIPTION

wet, orange, with organic matter, trace
fine gravel.

30.0

35.0

CLAYEY SAND, fine to medium
grained, moist, dark gray.

SANDY LEAN CLAY, fine, moist, dark
gray.

contains mica.

continued on next page

PP=3.00 tsf

PP=3.25 tsf

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-308
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 5
DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS

((FT) I DEPTHI DATA

CL

60.0

65.0

73.5

83.5

SILTY SAND, fine to medium grained, SM
moist, dark gray, with cemented sand.

CLAYEY SAND, fine grained, moist, SC
gray, with fine to coarse shell
fragments, moderate HCI reaction.

SILTY SAND, fine to medium grained, SM
moist, dark gray, with cemented sand.

gray, with fine to coarse shell
fragments, strong HCI reaction.

47.1

42.1

33.6

23.6

-60-

I-65-

70-

75-

-80-

-85-

-90-

5+7+7
N = 14
REC = 18"

REC = 0"

17+21+50/5"
N = 71/11"
REC = 16"

50/4"
N = 50/4"
REC = 1"

50/4"
N = 50/4"
REC = 1"

50/2"
N = 50/2"
REC = 0"

50/5"
N = 50/5"
REC = 1"

CLAYEY SAND, fine to medium
grained, moist, gray, with fine to coarse
shell fragments, moderate HCI reaction.

SC

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0

TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-308
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV. WIL SAMPLING TESTS REMARKS
(T (T DEPTHj DATA

93.5

2

103.5

113.5

SILTY SAND, fine grained, moist, dark
greenish gray, with fine to coarse shell
fragments, moderate HCI reaction.

contains mica,

SC

SM
13.6

3.6

-6.4

N-95-

-100-

CLAYEY SAND, fine to medium
grained, moist, greenish gray.

SILTY SAND, fine to medium grained,
moist, light gray, with fine to coarse
shell fragments, strong HCI reaction.

greenish gray and white.

trace fine to coarse shell fragments,
continued on next page

SC

SM

-105-

7+14+14
N = 28
REC = 18"

9+11+14
N = 25
REC = 18"

4+7+13
N = 20
REC = 18"

3+5+7
N =12
REC = 18"

15+24+50/4"
N = 74/10"
REC = 15"

34+29+23
N = 52
REC = 18"

-110-

-115--

-120-

NJ 10+19+21

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: C-hnabel BORING c
Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION(FT)

alvert Cliffs Nuclear Power Plant
alvert County, Maryland

strong HCI reaction.

128.5

133.5

138.5

150.0

CLAYEY SAND, fine to medium
grained, moist, trace fine shell
fragments, weak HCI reaction

SANDY SILT, fine to medium grained,
moist, greenish gray, trace fine to
medium shell fragments, weak HCI
reaction where shell fragments are
present

SILTY SAND, fine to medium grained,
moist, greenish gray, few fine to coarse
shell fragments, strong HCI reaction.

-42.9 = 16'
BOTTOM OF BORING @ 150.0 FT.

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-309
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: D. Reese Start of day

Drilling Method: Mud Rotary

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M. ArIes

Dates Started: 5/11/06 Finished: 5/12/06

Location: Northing: 216949.24 ft
Easting: 960890.7 ft

Ground Surface Elevation: 100.1 (feet)

DEPTH STRATA DESCRIPTION CLASS, ELEV. WL
(FT) (FT) DE

0.4 ... ROOTMAT AND TOPSOIL. 99.7
FILL

Clayey Sand FILL, fine to medium
grained, moist, brownish orange.

2.0 98.1
Poorly graded sand FILL, fine to coarse FILL

grained, moist, brownish orange,
contains wood fragments, with clay,
trace silt.

FILL

7.0 Silty Sand FILL, fine to coarse grained, FILL 93.1

moist, grayish brown, contains wood
fragments.

11.0 wet, brown, trace gravel. FILL 89.1
SILTY SAND, fine to coarse grained, SM

12.0 moist, brown, trace gravel. CL 88.1

SANDY LEAN CLAY, fine to coarse,
moist, brown.

z
U 17.0 83.1

POORLY GRADED SAND WITH SILT SP-SM
aAND GRAVEL, fine to coarse grained,
o moist, orangeish brown.

U) -2

00o

0
°-, orange.

0 24.8 75,3 -2E
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.

roun er serva ons



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-309
chnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 5

DEPTH STRATA DESCRIPTION CLASS ELEV.( WL SAMPLINGTESTS REMARKS

_ ) I_ (_T) __ _ DEPTH DATA

SILTY SAND, fine to medium grained,
moist, orange.

SM

27.0

32.0

52.0

57.0

CLAYEY SAND, fine to medium SC
grained, moist, dark gray.

SANDY LEAN CLAY, fine, moist, dark
gray.

CL

73.1

68.1

48.1

43.1

-30-

-35-

-40-

-45-

-50-

- 5 5 -T

I

1+3+2
N=5
REC = 18"

REC = 23"

4+4+6
N=10
REC = 18"

REC = 24"

3+4+7
N = 11
REC = 18"

REC = 23"

PP=2.50 tsf

PP=3.75 tsf

0

F-

0CL

0

0

0

Co

I-)

o.

oo

0•
o0
_-

03

trace sand.

gray.

I

CLAYEY SAND, fine to medium
grained, moist, greenish gray.

I
POORLY GRADED SAND WITH CLAY,
fine to medium grained, moist, grayish

continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-309
chnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 5

DEPTH STRATA DESCRIPTION CLASS. EEV_. WL - SAMPLING TESTS REMARKS(F)(FT) DEPTH I DATAI

green, with fine to coarse shell
fragments (15-20%), HCI+, contains
cemented sand.

SP-SC

62.0
CLAYEY SAND, fine to medium
grained, moist, grayish green, 1/4"
layers of clay and sand.

POORLY GRADED SAND, fine to
medium grained, moist, grayish green,
trace silt, with fine to medium shell
fragments (0-10%).

SC

SP
67.0

72.0

38.1

33.1

28.1
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, green
and white, with fine to coarse shell
fragments (30-40%), HCI+.

greenish gray, with fine to coarse shell
fragments (10-20%).

with fine to coarse shell fragments
(15-30%).

continued on next page

SP-SM

r-60-

i L

-65-

-70--

-80-

-85-

-90-

31+50/3"
N = 50/3"
REC = 10"

6+12+16
N = 28
REC = 18"

50/3"
N = 50/3"
REC = 4"

23+19+14
N =33
REC = 16"

50/4"
N = 50/4"
REC = 2"

8+17+22
N = 39
REC = 18"

9+10+9
N = 19
REC = 18"

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



4-chnael
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

Boring Number: B309
Contract Number: 06120048
Sheet: 4 of 5

DEPTH STRATA DESCRIPTION(FTT)

trace fine to medium shell fragments
(<1%).

grayish green, with fine to coarse shell
fragments (15-30%).

107.0

112.0

122.0

-6.9
SILTY SAND, fine to medium grained, SM
moist, grayish green, with fine to coarse
shell fragments (30-40%).

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, grayish
green, with fine to coarse shell
fragments (10-15%), with silt, HCI+.

-11.9

-1

-21.9
POORLY GRADED SAND, fine to
medium grained, moist, green, trace silt.

continued on next page

SP

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



'chnabei
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, green,
trace fine to medium shell fragments
(0-5%), HCI+.

with fine to coarse shell fragments
(10-25%).

147.0

150.0
BOTTOM OF BORING @ 150.0 FT.

Comments:
1. Boring backfi(led with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-310echnabel BORING Calvert County, Maryland
160. Contract Number: 06120048

Schnabel Engineering LOG Sheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: D. Bender

Drilling Method: Mud Rotary

Drilling Equipment: CME-550

Schnabel Representative: K. Bell

I Groundwater Observations

Dates Started: 6/15/06 Finished: 6/15/06

Location: Northing: 217081.4 ft
Easting: 960616.6 ft

Ground Surface Elevation: 91.6 (feet)

DEPTH STRATA DESCRIPTION(FT)

0.5 ROOTMAT AND TOPSOIL

POORLY GRADED SAND WITH CLAY,
fine to medium grained, moist,

•orangeish brown, trace gravel.2.0 -

CLAYEY SAND, fine to medium
grained, moist, orangeish brown, trace
root fragments, trace gravel, moderate
cementation.

yellowish brown

7.0

10.0

13.0

POORLY GRADED SAND WITH CLAY,
fine to coarse grained, moist, yellowish
brown, trace gravel.

SP-SC

SILTY SAND, fine to medium grained, SM
moist, yellowish brown and orangeish
brown.

SANDY LEAN CLAY, wet, yellowish
brown and gray.

CL

start of mud
rotary drilling

color change in
mud tub from
orangeish
brown to gray

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



.dchnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant

BORING Calvert County, Maryland
LOG

DEPTH
(FT)

STRATA DESCRIPTION

32.0 59.6
ELASTIC SILT, moist, gray, trace sand.

37.0 54.6

Harder drilling

strong cementation

Harder drilling

47.0 44.6
SILTY SAND, fine to coarse grained,
wet, gray, trace fine to medium shell
fragments, 2-5%, HCI reaction weak.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-31 0
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(FT) (FT) DEPTH_ DATA
SM

gray and white, with fine to coarse shell
fragments, 60-70%, HCI reaction strong

62.0 CLAYEY SILTCLAYE SIL, moist, greenish gray. ML
29.6

19.6

-60-

-65-

-70--

-75--

No recovery.

72.0
CLAYEY SAND, fine to medium
grained, wet, greenish gray and white,
contains fine to coarse shell fragments,
20-30%, HCI reaction moderate.

trace fine to medium shell fragments,
2-5%, HCI reaction weak.

continued on next page

SC

10+13+9
N = 22
REC = 18"

4+50
N = 50
REC = 12"

50/2"
N = 50/2"
REC = 0"

5+7+10
N = 17
REC = 18"

REC = 15"

5+6+8
N =14
REC = 18"

4+4+8
N =12
REC = 18"

Harder drilling

Rig chatter

Harder
drilling/rig
chatter

I-80-

-85-

-90-

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-31 0
Babel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. (FT) WL SAMPLNG TESTS REMARKS(FT (T) DEPTH DATA

SC

Rig chatter

Rig chatter

white and gray, with fine to coarse shell
fragments, 60-70%, strong
cementation, HCI reaction strong.

contains fine to medium shell
fragments, 10-20%, HCI reaction
moderate.

-95-

•-100-

50/5"
N = 50/5"
REC = 4"

27+27+26
N = 53
REC = 18"

100.0 - 1 -8.4
BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



00,0C TEST Project: Calvert Cliffs Nuclear Power Plant -Boring Number: B-311
hnabel -BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND _ Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/15 --- 23.5'

Drilling Method: Mud Rotary Start of day 5/16 -- 10.0' --

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell

Dates Started: 5/15/06 Finished: 5/16/06

Location: Northing: 217268.61 ft
Easting: 960771.76 ft

Ground Surface Elevation: 58.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WLT SAMPLING TESTS REMARKS
(FT) (FT) DEPTH2 DATA

ROOTMAT AND TOPSOIL.
0.8

7.0

12.0

22.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, yellowish
brown, trace root fragments.

yellowish brown and brown, with wood
fragments.

FAT CLAY with sand, moist, orangeish CH
brown and gray, trace root fragments.

SILTY SAND, fine to medium grained, SM
moist, gray.

gray and greenish gray.

57.6

51.4

46.4

z

5

-10-

-15-

-20-

1+1+1
N=2
REC = 14"

4+3+2
N=5
REC = 8"

1+3+5
N=8
REC = 0"

2+4+5
N=9
REC = 12"

1+3+5
N=8
REC = 17"

6+9+10
N = 19
REC = 20"

4+5+9
N = 14
REC = 20"

10+15+17
N = 32
REC = 15"

Harder drilling

:3R 4
POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray and
greenish gray.

SP-SM

7-

-25-
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-311
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabef Engineering LOG Sheet: 2 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV. SAMPLING TESTS REMARKS
(_T) (_T __ DEPTHI DATA

SP-SM

trace fine to medium shell fragments,
HCI reaction weak.

32.0

37.0

42.0

47.0

SILTY SAND, fine to medium grained, SM
wet, gray and white, with fine to coarse
shell fragments, HCI reaction strong.

SANDY LEAN CLAY, moist, greenish CL
gray, trace fine to coarse shell
fragments, HCI reaction moderate.

26.4

21.4

-30-

-35-

-40-

16.4

23+17+15
N =32
REC = 14"

11+11+18
N = 29
REC = 12"

28+22+50/3"
N = 72/9"
REC = 21"

11+19+17
N =36
REC = 17"

4+4+6
N = 10
REC = 14"

4+4+5
N=9
REC = 14"

CLAYEY SAND, fine to coarse grained,
wet, oliveish gray and gray, trace fine to
coarse shell fragments, HCI reaction
moderate, weak cementation.

SILTY SAND, fine to medium grained,
wet, greenish gray and white, trace fine
to coarse shell fragments, HCI reaction
weak.

SC

SM
11.4

-45--

-50-

-. 55-

Harder drilling

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-311
",,PC BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(FT) (FT) DEPTHCI DATA T

SM
greenish gray.

67.0

72.0

87.0

-8.6
CLAYEY SAND, fine to medium SC
grained, wet, light gray and white, with
fine to coarse shell fragments, HCI
reaction strong.

SILTY SAND, fine to medium grained, SM
wet, greenish gray, trace fine to coarse
shell fragments, HCI reaction moderate.

HCI reaction weak.

greenish gray and white, HCI reaction
moderate.

-13.6

-60--

-65-

-70-

-75-

-80-

-85-

-90-

50/3"
N = 50/3"
REC = 2"

18+17+23
N = 40
REC = 17"

8+12+15
N = 27
REC = 18"

9+8+10
N = 18
REC = 18"

6+7+10
N = 17
REC = 18"

2+3+5
N=8
REC = 17"

4+4+7
N = 11
REC = 18"

-28.6
SANDY ELASTIC SILT, wet, gray and
greenish gray.

MH

continued on next page

I

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-311
hn be BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 5
DPHELEV. WL SAMPLINGDEPTH STRATA DESCRIPTION CLASS. (FT) WL I SAP LN TESTS REMARKS

(FT) __ _ _ _ __ DEPTH DATA _ _ __

MH

trace fine to medium shell fragments(5%), HCI reaction weak.

greenish gray

102.0

107.0

-4.:
SILTY SAND, fine to medium grained, SM
wet, greenish gray and white, and fine to
coarse shell fragments (35-45%), HCI
reaction stronng.

I _-AF

,.6

--95--

-100-

-105-

-110-

LEAN CLAY with sand, wet, greenish
gray and white, trace fine to medium
shell fragments (2-5%), HCI reaction
moderate.

CL

6+8+12
N =20
REC = 18"

7+14+12
N =26
REC = 18"

11+12+31
N = 43
REC = 20"

7+7+10
N = 17
REC = 19"

5+7+10
N = 17
REC = 19"

5+7+9

Resumed
drilling 5/16/06
@ 7:15am

trace fine to medium shell fragment
(5-10%).

trace fine to medium shell fragments
continued on next page

N-115-

--120-a

U UJ...J,.J.U L ±

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



'chnabel
nabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

(2-5%), HCI reaction weak.

greenish gray.

132.0

gray and gray.

trace fine to medium shell fragments
(<5%), HCI reaction weak.

trace fine to medium shell fragments
(5%).

trace fine to medium shell fragments
(<5%).

150.0 -91.6
BOTTOM OF BORING @ 150.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



I--lc . TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-312hn ab e BORING Calvert County, MarylandCotatNme:0204

-rSchnabet Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/18 --- 23.5' --- ..

Drilling Method: Mud Rotary

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell

Dates Started: 5/18/06 Finished: 5/18/06

Location: Northing: 217293 ft
Easting: 960740 ft

Ground Surface Elevation: 55.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. IELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH_ DATA

0.5

2.0

12.0

17.0

22.0

ROOTMAT AND TOPSOIL.

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, yellowish

•brown, trace root fragments. •

FAT CLAY, moist, yellowish brown and
orangeish brown, trace sand and root
fragments.

orangeish brown and gray, trace wood
fragments.

-- d 54.8
SP-SM

53.3CH

-5-

-10-

-15-

43.3 IELASTIC SILT with sand, moist, dark
gray.

SILTY SAND, fine to medium grained,
moist, dark gray and black, organic
odor, weakly cemented with no HCI
reaction.

woh+1+2N=3
REC = 15"

2+3+4
N=7
REC = 11"

3+4+5
N=9
REC = 0"

2+3+3
N=6
REC = 13"

REC = 21"

3+4+8
N =12
REC = 18"

38+50/5"
N = 50/5"
REC = 10"

50
REC = 10"

Color change intub from yellow
brown to gray

Color change in
tub from gray to
brown

PP=>4.5 tsf

38.3

-20-

33.3
POORLY GRADED SAND WITH SILT,
fine to coarse grained, wet, light gray,
trace fine to medium shell fragments
(2-5%), HCI reaction weak.

ýz

-25--
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
-hnabel BORING Calvert County, Maryland

ibel Enaineerina LOG

STRATA DESCRIPTION

trace fine to medium shell fragments
(5-10%), HCI reaction weak.

32.0 23.3
ELASTIC SILT with sand, wet, gray,
trace organic matter and fine to medium
shell fragments (2-5%), HCI reaction
weak.

Rig chatter

Rig chatter

42.0 13.3
SILTY SAND, fine to coarse grained,
wet, greenish gray and gray, trace fine
to coarse shell fragments (15-20%),
HCI reaction moderate.

greenish gray and white.

greenish gray, trace fine to coarse shell
fragments (10-15%).

CLAYEY SAND, fine to medium
grained, wet, greenish gray, trace fine to

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-312
e BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

- (S T ) DEPTH DA TA(FT) WL DATAS REMARKS
DEPH S~T DECRITIN D SAP LINGDTEST

medium shell fragments (2-5%), HCI
reaction weak.

SC

62.0

67.0

69.5

77.0

-6.7
SANDY FAT CLAY, wet, greenish gray, CH
trace fine to coarse shell fragments
(30-40%), HCI reaction strong.

SILTY SAND, fine to coarse grained, SM
wet, gray and white, with cemented
sand, HCI reaction strong.

CLAYEY SAND, fine to coarse grained, SC
wet, greenish gray and white, trace fine
to coarse shell fragments (30-40%),
HCI reaction strong.

fine to medium grained, greenish gray
and light gray, trace fine to medium
shell fragments (5-15%), HCI reaction
moderate.

11.7

14.2

21.7

-60-

-65-

70-

75-

-80-

-85-

-901

3+4+5
N=9
REC = 15"

5+7+11
N =18
REC = 18"

47+10+7
N =17
REC = 16"

17+26+29
N =55
REC = 18"

4+6+11
N = 17
REC = 17"

7+8+13
N = 21
REC = 18"

7+9+12
N = 21
REC = 20"

Rig chatter

-1

SANDY ELASTIC SILT, wet, greenish
gray, trace fine to coarse shell
fragments (10-20%), HCI reaction
moderate.

MH

greenish gray and white, trace fine to
medium shell fragments (5-10%), HCI
reaction weak.

with sand, trace fine to medium shell
fragments (2-5%).

continued on next page

4 4 - ~ U - I. - .J ________________________ _______________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



rchnabel
hnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION

PP=>4.5 tsf

100.5
BOTTOM OF BORING @ 100.5 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



nab , TEST Project: Calvert Cliffs Nuclear Power Plant -Boring Number: B-313
bJo ab BORING CalvedwCounty, Maryland Contract Number: 06120048- Schnabel Engineering LOG Sheet: I of 5

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/19 8.7' - ---
Drilling Method: Mud Rotary Start of day 5/22 --- 20.0' --- ..
Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson Start of day 5/23 --- 0.01 - ---

Dates Started: 5/19/06 Finished: 5/22/06 Water Reading 7/27 --- 20.3' - ---

Location: Northing: 217372.34 ft
Easting: 960713.67 ft

Ground Surface Elevation: 50.7 (feet)

I7
DEPTH STRATA DESCRIPTION CLASS. ELEV WL SAMPLING TESTS REMARKS

_____ (FT) DEPTHI DATA REM ARK

0.5 Forest litter, rootmat and topsoil.
SMSILTY SAND, fine to coarse grained,

moist, brown, contains root fragments.
2.0

4.5

7.5

8.7

9.5

17.0

22.0

Sandy SILTY CLAY, fine to medium CL-ML
grained, moist, light brown, trace
organic matter, contains root fragments.

FAT CLAY, moist, light orangeish brown CH
and light brown, trace fine to medium
sand.

Sandy LEAN CLAY, light gray and CL
orangeish brown, with fine to medium

_ •sand. Sm

OSILTY SAND, fine to medium grained - M
--\wet, gýrayish brownand brown.

SANDY SILT, fine to medium, wet, light
grayish brown and orangeish brown.

light grayish brown, yellowish brown and
orangeish brown, trace mica.

POORLY GRADED SAND, fine to SP-SM

medium grained, wet, light brown, with
silt.

50.2

48.7

46.2

43.2

42.0

41.2

33.7

28.7

5

El
10-

L

-15-

-20-

WOH+2+1
N=3
REC = 10"

2+4+4
N=8
REC = 18"

3+4+6
N=10
REC = 13"

2+3+3
N=6
REC = 17"

2+2+2
N=4
REC = 16"

4+11+15
N =26
REC = 16"

16+17+10
N = 27
REC 1 !5"

WOH+1+1
N=2
REC =13"

w=l 1.8%
LL=19
PL=14

w=27.6%
LL=67
PL=21

w=15.1%
LL=30
PL=17

w=27%

w=31.5%

w=23.1%

w=21.1%
LL=NP
PL=NP

*Slight drill rig
chatter from
11.5 to 13.5 ft.

SILTY SAND, fine to medium grained,
wet, dark orangeish brown.

SM

-25
continued on next page

Comments:
1. Ground water observation well OW-313B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-313A installed at nearby location.



TEST Project:
chnabel BORING

-Schnabel Engineering LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH STRATA DESCRIPTION

gray, mostly fine to coarse shell
fragments (±60%), strong HCI reaction,
contains black particles (<1/16 inch).

32.0

33.9

41.0

47.0

52.0

SANDY LEAN CLAY, moist, gray, with CL
fine to medium sand, weak HCI
reaction.

SILTY SAND, fine to medium grained, SM
moist, gray, mostly strongly cemented
sand (±95%), moderate HCI reaction.

wet, oliveish gray, little fine to coarse
shell fragments (±30%), contains
cemented sand pockets, strong HCI
reaction.

SANDY SILT, fine to medium grained, ML
wet, gray, few fine to coarse shell
fragments (±10%), contains silty sand
pockets, weak HCI reaction.

SILTY SAND, fine to medium grained, SM
wet, greenish gray and gray, few fine to
coarse shell fragments (±10%),
moderate HCI reaction.

18.7

16.8

*Switched to
3-7/8" Tri-cone
roller bit below
33.5 ft.
*Very to
extremely
difficult rotary
advancement
from 34 to 35.5
ft (strong rig
chatter).
*Moderate
difficulty with
rotary
advancement
from 35.5 to
37.5 ft.
'Very difficult
rotary
advancement
from 37.5 to 38
ft (moderate to
strong rig
chatter).
*Moderate to
difficult rotary
advancement
from 40.5 to 41
ft (moderate rig
chatter).

9.7

3.7

-1.3
SILTY SAND, fine to medium grained,
wet, greenish gray and gray, weak HCI
reaction, contains black particles (<1/16
inch).

trace fine to medium shell fragments
(±5%) below 54.8 ft.

continued on next page

SM

**Resumed
drilling at 8:40
AM on 5/22/06.

I
Comments:
1. Ground water observation well OW-313B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-313A installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-313
hnabel BORING Calvert County, Maryland contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(FT) (FT) DEPTHt DATA

SM
light greenish gray and gray, trace fine
to coarse shell fragments (±5%).

62.0

67.0

72.0

77.0

82.0

87.0

SANDY LEAN CLAY, fine to medium, CL
wet, gray and light gray, mostly fine to
coarse shell fragments (±60%), contains
clayey sand pockets, strong HCI
reaction.

SILTY SAND, fine to medium grained, SM
wet, gray, little fine to medium shell
fragments (±20%), strong HCI reaction.

SANDY SILT, fine to medium, moist, ML
light greenish gray and gray, trace fine
to coarse shell fragments (±5%),
moderate HCI reaction.

CLAYEY SAND, fine to medium SC
grained, moist, greenish gray, few fine
to coarse shell fragments (±10%),
contains cemented shell pockets and
strongly cemented sand layer from 77.7
to 77.8 ft, strong HCI reaction.

SANDY ELASTIC SILT, fine to medium, MH
moist, greenish gray, trace mica, weak
HCI reaction.

-1i

-11.3

-16.3

-21.3

-26.3

-31.3

-60-

65-

-70-

-75-

-t

-80-

-85

-90-

3+5+9
N = 14
REC = 18"

11+14+50/5"
N = 64/11"
REC = 17"

6+13+22
N = 35
REC = 18"

5+10+16
N = 26
REC = 18"

50/4"
N = 50/4"
REC = 4"

5+6+13
N = 19
REC = 18"

7+9+12
N = 21
REC = 18"

w=26.2%
LL=33
PL=17

w=28.4%

w=37.3%

w=55%
LL=98
PL=47

*Moderate to
difficult rotary
advancement
from 65 to 67 ft
(moderate to
strong rig
chatter).

-JR •
ELATIC SILT, moist, light greenish gray,
trace fine to medium sand, mica and
fine to medium shell fragments (±1%),
weak HCI reaction.

MH 1

continued on next page

4 I. 4..LLL4 L

Comments:
1. Ground water observation well OW-313B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-313A installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-313
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 5
DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS

(FCS (FT) W DEPTHL DATA T R

MH

92.0

97.0

102.0

122.0

LEAN CLAY, gray, with fine to medium CL
sand, trace mica, weak HCI reaction,
trace fine to coarse shell fragments
(±<5%).

SANDY SILT, moist, dark gray, some ML
fine to coarse shell fragments (±40%),
trace mica, weak HCI reaction.

SANDY ELASTIC SILT, fine to medium, MH
moist, dark greenish gray, trace fine to
medium shell fragments (±<5%), trace
mica, moderate HCI reaction.

trace fine to medium sand and mica,
moderate HCI reaction.

with fine to medium sand, trace mica
and fine to coarse shell fragments
(±5%), moderate HCI reaction.

weak HCI reaction.

-41.3

-46.3

-51.3

I
-95--

-100-

-105-

-110-

REC = 14"

8+13+18
N =31
REC = 18"

6+8+12
N = 20
REC = 18"

6+10+11
N = 21
REC = 18"

6+10+12
N =22
REC = 18"

5+8+11
N = 19
REC = 18"

w=35.6%
LL=49
PL=25

PP=>4.5 tsf

w=32.4%
LL=42
PL=28

w=43.4%
LL=70
PL=45

w=57,7%
LL=106
PL=55

w=44.3%
LL=72
PL=46

w=43.5%
LL=81
PL=42

w=33.1%

*Shelby tube
sampler push
from 93.5 to
94.7 ft.

Considered
pushing tube at
118.5 ft, but
drilling
resistance
increased from
117.5 to 118.5
ft.

*Shelby tube

N-115-

-120-

-71.3
CLAYEY SAND, dark greenish gray,
trace mica, contains indurated sandy silt
pockets, weak HCI reaction.

SC

5 REC = 10"
continued on next page

Comments:
1. Ground water observation well OW-313B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-313A installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-313
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 5 of 5

DEPTHI ELEV. WLPLN
(FT) STRATA DESCRIPTION CLASS. WSAMPLING TESTS REMARKS

IT (FT) DEPTH DATA
SC Lý

127.0

142.0

150.0

ELASTIC SILT, dark greenish gray,
trace mica, contains indurated sandy silt
pockets, weak HCL reaction.

MH
-76.3

-91.3

-125--

-130-

--135--

-140-

-145--

-150

7+9+12
N = 21
REC = 18"

8+10+11
N =21
REC = 18"

7+8+12
N = 20
REC = 18"

7+11+14
N = 25
REC = 18"

7+12+14
N 26
REC = 18"

LL-'-44
PL=26

PP=>4.5 tsf

w=66%
LL=132
PL=60

w=69.1%

w=62.9%
LL=106
PL=51

w=49.1%

w=49.4%
LL=103
PL=30

sampter push
from 123.5 to
124.3 ft.

*Relatively slow
rotary
advancement
below 135 ft.

**Resumed
observation well
construction for
SPT borehole
at 7:00 AM on
5/23/06.

H-
(50

z
I

"6

C)

J
0

Sandy FAT CLAY, moist, greenish gray, CH
trace fine to medium sand, and mica,
weak HCI reaction.

dark greenish gray, moderate HCI
reaction.

-99.3
BOTTOM OF BORING @ 150.0 FT.

Comments:
1. Ground water observation well OW-313B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-313A installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant
chnabel BORING Calvert County, Maryland

Schnabel Engineering LOG

Boring Number: B-314
Contract Number: 06120048
Sheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: D. Bender

Drilling Method: Mud Rotary

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell

Dates Started: 5/16/06 Finished: 5/17/06

Location: Northing: 217321.89 ft
Easting: 960654.5 ft

Ground Surface Elevation: 52.8 (feet)

I -
Groundwater Observations

Date ITime I Deoth
CavedaCasinai

• Encountered 5/16 --- 3.5' --- ...

Start of day 5/17 --- 105'

I

t r ± + +

+ -~ 4-

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH I DATA

0.4 ,, ROOTMAT AND TOPSOIL.

SILTY SAND, fine to medium grained,
moist, yellowish brown, trace silt and
root fragments.

fine to coarse grained, wet, trace gravel.

52.4
SM

3.5

13.5

17.0

22.0

FAT CLAY with sand, moist, orangeish
brown and gray, trace root fragments.

CH
49.3

39.3

35.8

30.8

-5--

-10-

7

WOH/18"
N = WOH/18"
REC = 6"

2+2+5
N=7
REC = 15"

1+2+3
N=5
REC = 12"

2+4+5
N=9
REC = 19"

5+7+9
N = 16
REC = 19"

REC = 12"

26+50/5"
N = 50/5"
REC = 11"

29+50/5"
N = 50/5"
REC = 13"

w=9.7%

w=14.1%
LL=NP
PL=NP

w=35%
LL=73
PL=25

w=41.2%
LL=59
PL=21

w=26.2%
LL=73
PL=25

w=25.9%
LL=54
PL=11

PP=>4.5 tsf

w=24.2%

w=22.6%
LL=NP
PL=NP

Started drilling
5/17/06 @
7:30am

Color change in
tub,
yellow/brown to
gray below 10
ft.

Harder drilling
at 16.5 ft.

CLAYEY SAND, moist, light gray and SC
gray.

SILTY SAND, fine to medium grained, SM
wet, greenish gray and white, trace fine
to medium shell fragments (5%), HCI
reaction weak.

I-15-

-20-

K
SILTY SAND, fine to medium grained,
wet, light gray and white, trace fine to
medium shell fragments (5-10%), HCI
reaction moderate.

SM

-25--
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-314
Babel BORING Calved County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT DEPTH4 DATA

SM

27.0

32.0

37.0

52.0

57.0

SILTY SAND, fine to coarse grained,
wet, gray and white, with fine to coarse
shell fragments (60-70%), HCI reaction
strong.

SM
25.8

20.8

-30-

-35--

Sandy LEAN CLAY with sand, moist, CL
greenish gray.

SILTY SAND, fine to medium grained, SM
wet, gray and greenish gray, trace fine
to coarse shell fragments (25-30%), HCI
reaction strong, (50-60% medium to
coarse grained shell fragments from
39.9-40.0 ft).

SILTY SAND, fine to medium grained, SM
wet, gray and greenish gray, trace fine
to medium shell fragments (2-5%), HCI
reaction weak.

15.8

- 4
--40-

10+10+17
N = 27
REC = 15"

3+4+6
N=10
REC = 20"

5+5+50/3"
N = 55/9"
REC = 19"

4+4+7
N=11
REC = 16"

5+9+7
N = 16
REC = 18"

4+4+6
N = 10
REC = 18"

w=20.3%

w=25.4%
LL=42
PL=22

w=26.8%
LL=NP
PL=NP

w=31.9%

w=25.4%

w=32.8%
LL=NP
PL=NP

Rig chatter at
36.5 ft.

Iz
45-

-- 50-

--55--

Nl
0.8

-4.2
POORLY GRADED SAND, trace silt,
fine to medium grained, wet, gray and

continued on next page

SP

.3. ± U~.U...,L,........LJ L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-314
hn be BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

greenish gray, trace fine to medium
shell fragments (2-5%), HCI reaction
weak.

SP

62.0

67.0

83.5

87.0

-9.2
SANDY FAT CLAY with sand, wet, CH
greenish gray and white, trace fine to
coarse shell fragments (35-45%), HCI
reaction strong.

SANDY SILT, fine to coarse grained, ML
wet, greenish gray and white, trace fine
to medium shell fragments (10-15%),
HCI reaction moderate.

fine to medium grained, gray and
greenish gray, trace fine to medium
shell fragments (2-5%), HCI reaction
weak.

greenish gray and white, trace fine to
medium shell fragments (20-30%), HCI
reaction moderate.

SANDY ELASTIC SILT, trace fine to MH
medium shell fragments (15-20%), HCI
reaction moderate.

-14.2

-30.7

-60-

-65-

-70-

-75-

-80-

-85-

-90-

3+4+6
N = 10
REC = 16"

3+5+8
N = 13
REC = 18"

5+11+17
N = 28
REC = 18"

8+13+16
N = 29
REC = 15"

13+50/5"
N = 50/5"
REC = 16"

5+7+11
N = 18
REC = 18'

8+10+15
N = 25
REC = 18"

w=33%
LL=NP
PL=NP

w=40.3%
LL=59
PL=24

w=19.5%
LL=NP
PL=NP

Rig chatter at
67.5 ft.

w=27.9%
LL=NP
PL=NP

w=36.5%
LL=NP
PL=NP

w=41.2%
LL=57
PL=36

w=34.3%
LL=68
PL=20

-34.2
SANDY FAT CLAY, wet, greenish gray
and, trace fine to medium shell
fragments (<5%), HCI reaction weak,
(strongly cemented lense at 89.6 ft
exhibits strong HCl reaction).

CH

continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-314
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. .ELEV. ]WL SAMPLING TESTS REMARKS
(FT) DEPTH DATA

CH

92.0

100.0 -

SILTY SAND, fine to medium grained,
wet, greenish gray, trace fine to medium
shell fragments (5-10%), HCI reaction
moderate.

greenish gray and white, trace fine to
medium shell fragments (20-30%), trace
organic matter, HCI reaction strong.

BOTTOM OF BORING @ 100.0 FT.

-39.2
SM

-95--

-100-

7+12+15
N = 27
REC = 18"

7+9+14
N = 23
REC = 18"

w=36.4%

w=31%

-47.2

a u _______ i 4
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-315
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Groundwater Observations

Boring Foreman: D. Bender

Drilling Method: Mud Rotary

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell

Dates Started: 5/19/06 Finished: 5/22/06

Location: Northing: 217184.68 ft
Easting: 960559.43 ft

Ground Surface Elevation: 65.5 (feet)

DEPTH
(FT)

0.8

10.0

17.0

STRATA DESCRIPTION

ROOTMAT AND TOPSOIL.

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, yellowish
brown and orangeish brown, trace root
fragments.

trace gravel.

-- 5

55.5
SILTY SAND, fine to coarse grained, SM
moist, yellowish brown and orangeish
brown, trace gravel.

fine to medium grained, wet, gray.

CLAYEY SAND, moist, gray, trace SC
sand.

w=5.6%

w=28.3%

w=28.3%

w=23.3%
LL=41
PL=11

Resumed
drilling on
5/22106 at
8:30am.

48.5

continued on next page

i

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2, * = See Appendix I for additional lab testing data.



ec TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-31-5hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(FT) ý('FT) I DEPTH I DATA IREAK

SILTY SAND, fine to medium grained,
wet, gray and white, trace fine to coarse
shell fragments (30-40%), HCI reaction
moderate.

fine to coarse grained, light gray and
white, with fine to coarse shell
fragments (60-70%), HCI reaction
strong.

SM M

42.0

53.5

SILTY SAND, fine to medium grained,
moist, greenish gray.and.gray, trace
organic matter.

strong cementation, HCI reaction
strong.

SM
23.5

12.0

30-

-35-

-40-

-45-

-50

-55-

26+21+22
N =43
REC = 18"

38+44+42
N = 86
REC = 14"

14+16+16
N = 32
REC = 14"

3+4+4
N-=8
REC = 18"

F-=>4.5 tSt

w=27.6%

w=22.2%
LL=NP
PL=NP

Rig chatter at
46.5 ft.

50
REC = 6"

SANDY SILT, light gray and white, trace
fine to coarse shell fragments (10-20%),
HCI reaction moderate.

continued on next page

ML 5+7+8
N = 15
REC = 17"

w=25.6%
LL=NP
PL=NP

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



"hnabel
ibel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

trace fine to coarse shell fragments
(35-45%), HCI reaction strong.

at
01 RI.

POORLY GRADED SAND WITH SILT,
greenish gray, trace fine to medium
shell fragments (5-10%), HCI reaction
weak.

73.5

77.0

87.0

SANDY FAT CLAY, trace fine to CH
medium shell fragments (20-30%), HCI
reaction moderate, green.

SILTY SAND, fine to coarse grained, SM
wet, light gray and white, trace fine to
coarse shell fragments (20-30%), strong
HCI reaction, cemented layer from 79' to
79.9 ft.

fine to medium grained, greenish gray,
trace fine to medium shell fragments
(2-5%), HCI reaction weak.

-8.0

-11.5

w=36.3%
LL=58
PL=18

w=29.6%
LL=NP
PL=NP

-21.51
SANDY ELASTIC SILT, wet, greenish
gray and white, trace fine to medium
shell fragments (20-30%), HCI reaction
moderate.

continued on next page

MH

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-315
Babel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. (FT)WL ! SAMPLING TESTS REMARKS
(FT) _ __DEPTH I DT

MH
^p

92.0

100.0

-I. ______ i.5
SILTY SAND, fine to medium grained,
wet, greenish gray, trace fine to medium
shell fragments (2-5%), HCI reaction
weak.

SM

-95-

--100-

5+7+11
N=18
REC = 18"

7+11+12
N = 23
REC = 19"

w=35.6%

-34.5
BOTTOM OF BORING @ 100.0 FT.

IL ________ L S L..6A.A.L 4 .3
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
hnabel BORING Calvert County, Maryland

Schnabel Engineering LOG

Boring Number: B-316
Contract Number: 06120048
Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: D. Reese

Drilling Method: Mud Rotary

Drilling Equipment: CME-75

Schnabel Representative: M. Aries

Dates Started: 5/3/06 Finished: 5/3/06

Location: Northing: 216767.16 ft
Easting: 960864.35 ft

Ground Surface Elevation: 108.1 (feet)

Groundwater Observations

Date I Time I Depth CavedCasino

Encountered 5/4 --- 24.0' - ---
W

DEPTH STRATA DESCRIPTION 1 ELEV. SAMPLING j F
(FT) CLASS. (FT) WL__ DEPTH DAT TESTS REMARKS

0.5 LROOTMAT AND TOPSOIL. 107.6S P-SC
-J POORLY GRADED SAND WITH CLAY,

fine to medium grained, moist, brown,
contains root fragments.

2.5

10.5

13.5

18.5

23.5

SANDY LEAN CLAY, moist, brown. CL

fine to coarse grained, moist, brown.

SILTY SAND, fine to medium grained, SM
moist, yellowish brown.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, brownish
orange.

CLAYEY SAND, fine to coarse grained, SC
moist, orangeish white.

105.6

97.6

94.6

89.6

- 5 -

-10-

-15-

-20-

-25-

2+3+4
N=7
REC = 18"

2+2+2
N=4
REC = 16"

2+1+2
N=3
REC = 11"

2+1+1
N=2
REC = 10"

2+3+2
N=5
REC = 12"

6+8+8
N = 16
REC = 12"

3+3+4
N=7
REC = 12"

3+4+5
N=9
REC = 15"

w=19.1%
LL=35
PL=16

PP=2.00 tsf

w=14.5%

w=20%
LL=NP
PL=NP

Auger

changed to 3
7/8" roller bit

rI.n
POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, orangeish
brown,.

continued on next page

SP-SM I

0
I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-316
hnab BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTHF STRATA DESCRIPTION CLASS. ELEV. WL 'SAMPLING. TESTS REMARKS
(F)(F) DEPTHI DATA

SP-SM

brownish orange, 1" clay seam

-n

-30-

-35-

-40---

38.5

48.5

53.5

SANDY LEAN CLAY, moist, dark gray.

with sand.

CL
69.6

59.6

3+5+3
N=8
REC = 12"

2+3+3
N=6
REC = 18"

1+3+2
N=5
REC = 18"

REC = 24"

3+4+4
N=8
REC = 18"

REC = 24"

1" clay seam

SANDY ELASTIC SILT, moist, dark MH
gray, trace sand.

-45--

1

-50-

-55-

I

w=20.1%
LL=43
PL=17

w=28.5%

w=28.6%
LL=44
PL=16

PP=2.00 tsf

w=38.0%
PP=1.50 tsf

w=26.2%
LL=33
PL=11

PP=3.25 tsf

54.61
LEAN CLAY, moist, dark gray, with
sand.

CL I
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project:
WORING
LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

CLAYEY SAND, fine to medium
grained, moist, dark gray.

greenish gray, trace cemented sand.

68.5 39.6
SILTY SAND, fine to medium grained,
moist, gray, with silt, trace fine to
medium shell fragments, moderate HCI
reaction.

73.5 34.6
POORLY GRADED SAND, fine to
medium grained, moist, gray, trace fine
to medium shell fragments, trace clay,
moderate HCI reaction.

with fine to coarse shell fragments,
strong HCI reaction.

with fine to coarse shell fragments,
strong HCI reaction, 1" cemented sand
frag.

Rig chatter

trace fine to medium shell fragments,
moderate HCI reaction.

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-316
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. E(EI.. WL SAMPLING TESTS REMARKS
(FT) 4 ( _ DEPTH DATA I

93.5

100.0

SP

CLAYEY SAND, fine to medium SC
grained, moist, grayish green, with sift,
with fine to coarse shell fragments,
moderate HCI reaction.

trace medium to coarse shell fragments,
weak HCI reaction.

14.6

8.1

-95-

r-1 -

L-

--100-

5+5+7
N = 12
REC = 18"

6+5+8
N =13
REC = 18"

w=32%

w=27.7%

Easier drilling

BOTTOM OF BORING @ 100.0 FT

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



ijble, TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-3176lh na BORING Calvert County, Maryland
vSchrnabel Engineering LOG Sheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations
FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Start of day 5/8 21.0' 4.5

Drilling Method: Mud Rotary

Drilling Equipment: CME-75 -

Schnabel Representative: M. Aries

Dates Started: 5/4/06 Finished: 5/8/06

Location: Northing: 217094.7 ft
Easting: 961249.2 ft

Ground Surface Elevation: 94.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

0.5 ROOTMAT AND TOPSOIL. 93.9SP-SC
POORLY GRADED SAND WITH CLAY,
trace fine gravel, fine to coarse grained,
moist, brown, contains root fragments.2.0 -k 92.4SC

CLAYEY SAND, fine to coarse grained,
moist, orangeish brown.

4.5

7.0

9.5

12.5

POORLY GRADED SAND, with fine SP
gravel, medium to coarse grained,
moist, orangeish brown.

POORLY GRADED SAND WITH SILT, SP-SM
trace gravel, fine to coarse grained,
moist, brownish orange.

CLAYEY SAND, with siltfine to coarse SC
grained, moist, brownish orange.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, brownish
orange.

fine to coarse grained, orange.

SANDY SILT, fine to medium, moist, ML
orange.

89.9

87.4

84.9

81.9

72.4

69.9

-5-

-10--

N
N
N
N

2+2+2
N=4
REC = 12"

1+1+1
N=2
REC = 12"

1+2+3
N=5
REC = 12"

2+5+7
N = 12
REC = 14"

4+5+6
N=11
REC = 12"

6+7+7
N = 14
REC = 12"

2+2+3
N=5
REC = 18"

Hollow stem
auger

-15-

-20-

-25]

1" clay layer
Finer sand

22.0

24.5

w=28.4%
PP=1.25 tsf

SANDY LEAN CLAY, fine to medium,
continued on next page

CL

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing dat.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-317
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ]E("V WL SAMPLING TESTS REMARKS
(FT) (_T) DEPTHI DATA

moist, gray. CL

dark gray.

32.0

47.0

51.0

SANDY FAT CLAY, fine to medium,
moist, dark gray, Pockets of more/less
sand.

dark gray, trace sand.

gray.

CH
62.4

47.4

43.4

-30-

L

ý-35-

FI

-40-

ý-45-

-50-

--55--

WI

REC = 24"

2+3+3
N=6
REC = 18"

REC = 24"

4+6+7
N = 13
REC = 18"

REC = 22"

50/4"
N = 50/4"
REC = 1"

I .o, I.Z
tsf

w=31.7%
LL=27
PL=19

PP=2.25 tsf

w=30.2%
PP=1.25,1.0

tsf

PP=3.50 tsf

PP=3.5,3.75
tsf

w=22.8%
LL=35
PL=17

lean clay

2 15/16" OD
roller bit

SANDY LEAN CLAY, fine to medium CL
grained, moist, grayish green.

I
POORLY GRADED SAND WITH SILT,
contains cemented sand, fine to
medium grained, moist, dark brownish
orange.

SP-SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing dat.



fAchnabel
-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant

Calvert County, Maryland

DEPT STRATA DESCRIPTION

-7
light orangeish brown.

61.0 i
CLAYEY SAND, fine to medium
grained, moist, gray.

trace shell fragments, contains
cemented sand, shell frag fine to coarse
size, moderate HCI reaction.

wet, greenish white, with fine to coarse
shell fragments, strong HCI reaction.

Harder drilling

w=22.3%

77.0

87.0

17.4
SILTY SAND, fine to medium grained,
moist, green, 15% medium to coarse
shell frag, strong HCI reaction.

contains cemented sand, 25% medium
to coarse shell frag, strong HCI reaction.

SM

7.4
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, green,
trace shell fragments, 5% f-m shell frag.

continued on next page

SP-SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing dat.



-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number: B-317
Contract Number: 06120048
Sheet: 4 of 4

DEPTH STRATA DESCRIPTION

20-30% medium to coarse shell frag,
moderate HCI reaction.

100.0 -5.6 = 18"
BOTTOM OF BORING @ 100.0 FT.

Comments:
I. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing dat.



/ TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-318hnaber BORING Calvert County, MarylandCosratiN
WSchnabel Engineering LOG Sheet: I of 7

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 6/2 -- 20.0' 0.0' ---

Drilling Method: Mud Rotary Start of day 6/3 --- 0.0' 0.01 ---

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries Start of day 6/4 --- 31.0' 0.0' ---

Dates Started: 6/2/06 Finished: 6/5/06 Start of day 6/5 --- 31.0' 0.0' ---

Location: Northing: 217019.3 ft
Easting: 961227.2 ft Start of day 6/5 --- 28.0' 0.0' ---

Ground Surface Elevation: 97.8 (feet)

DEPTH
(FT)

0.5

2.0

7.0

STRATA DESCRIPTION CLASS. ELEV.
(Fr) WL

SAMPLING

DEPTH DATA
TESTS REMARKS

CRUSHED STONE. 97.3S P-SC
POORLY GRADED SAND WITH CLAY,
fine to coarse grained, dry, brown. N

j POORLY GRADED SAND, fine to SP
coarse grained, moist, orange, trace
gravel.

yellowish orange

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, yellowish
orange.

with gravel, 1/8" orange layers with
more silt.

95.8

90.8

-5--

-10-

5+5+8
N = 13
REC = 15"

5+6+5
N=11
REC = 15"

5+5+5
N=10
REC = 12"

4+6+6
N = 12
REC = 12"

5+7+8
N = 15
REC = 16"

11+18+7
N = 25
REC = 14"

5+6+7
N = 13
REC = 12"

2+1+1
N=2
REC = 18"

18.0 79.8

-15-

-20-

FINE TO COARSE SANDY SILT, wet,
orange.

ML

V-

moist, mottled orange and gray.

continued on next page
-25-

Fl .1. .L .L........ U U~S _____________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfihled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-318
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHt DATA

1/4" red lenses. SP

63.0

67.0

73.0

77.0

87.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, gray.

POORLY GRADED SAND, fine to SP
medium grained, moist, gray, 1/8" and
smaller clay lenses.

CLAYEY SAND, fine to medium SC
grained, moist, gray, with silt, contains
cemented sand, 80% cemented sand.

SILTY SAND, fine to medium grained, SM
moist, green and white, with fine to
coarse shell fragments, strong HCI
reaction, 60-70% shell frag.

green, 15-25% shell frag.

34.8

30.8

24.8

20.8

-60-

-65-

-70-

-75-

-80-

-85-

-90-

50/2"
N = 50/2"
REC = 2"

50/2"
N = 50/2"
REC = 2"

50/5"
N = 50/5"
REC = 5"

50/3"
N = 50/3"
REC = 2"

15+8+15
N = 23
REC = 18"

5+8+12
N = 20
REC = 18"

7+11+16
N = 27
REC = 18"

in a
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, green,
strong HCI reaction, 15-20% shell frag.

SP-SM I

continued on next page

,-I. .1 U ~.,.4U L .1

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-318
hnabe_ BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(T) (FT)~ DEPTH DATA

SP-SM

trace fine to coarse shell fragments,
moderate HCI reaction, 5-10% shell
frag.

97.0

107.0

117.0

0.8
SILTY SAND, fine to medium grained,
moist, green, trace fine to medium shell
fragments, moderate HCI reaction,
0-5% shell frag.

green and white, with fine to coarse
shell fragments, strong HCI reaction,
75-80% shell frag.

SM

-9.2
POORLY GRADED SAND WITH SILT,
with fine to coarse shell fragments, , fine
to medium grained, moist, green, strong
HCI reaction, 50-60% shell frag.

25-35% shell frag.

SP-SM

L

-1 05-

-110-

-115-

-120-

6+10+12
N = 22
REC = 18"

5+6+11
N = 17
REC = 18"

10+13+33
N = 46
REC = 18"

13+22+30
N = 52
REC = 18"

7+12+19
N =31
REC = 18"

9+12+14
N = 26
REC = 18"

6+10+13

104' thicker
shell beds

SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 10-20%
shell frag.

trace fine to coarse shell fragments,
continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.



h TEST Project: Calvert Cliffs Nuclear Power Plant
IhnabeI BORING Calved County, Maryland
bel Engineering LOG

STRATA DESCRIPTION

moderate HCI reaction, 0-5% shell frag.

with fine to coarse shell fragments,
strong HCI reaction, 10-20% shell frag.

45-55% shell frag.

trace fine to medium shell fragments,
weak HCI reaction, 0-5% shell frag.

contains shell fragments.
Shelby tube
pushed

150' Start of
day 6/4

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-318
BORING Calvert County, Maryland Contract Number: 06120048

Schnabef Engineering LOG Sheet: 6 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV.[ WL I SAMPLING I TESTS REMARKS
(FT) IIFT) DEPTH DATA

15b.U FINE TO MEDIUM SANDY SILT, moist,
green, trace fine to medium shell
fragments, weak HCI reaction, 0-5%
shell frag.

ML

167.0

182.0

187.0

-69.2
ELASTIC SILT, moist, green, trace
sand.

with clay.

moist, green, with clay.

MH

-160-i

-165--

-170--

-175-

-180-

4+5+7
N =12
REC = 18"

4+7+8
N =15
REC = 18"

6+7+12
N = 19
REC = 18"

4+8+13
N = 21
REC = 18"

4+8+9

N = 17
REC = 18"

6+10+13
N =23
REC = 18"

4+5+10
N =15
REC = 18"

LEAN CLAY, with silt, moist, green. CL
-84.2

-89.2
ELASTIC SILT, moist, green. MH

-190-
continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-318hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 7 of 7

DEPTH ELEV. SAMPLING
(FT) STRATA DESCRIPTION CLASS. (FT) WL TESTS REMARKS

_______ __ IDEPTHI-I DATA ________

MH

oliveish green, trace sand.

with sand.

-195-

-200-

8+9+13
N = 22
REC = 18"

5+6+9
N = 15
REC = 18"

200.0 -102.2
BOTTOM OF BORING @ 200.0 FT.

.

L 4

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-319hnabei BORING Calvert County, Maryland Contract Number: 06120048

--Schnabl Engineering LOG Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/5 --- 10.5' - ---

Drilling Method: Mud Rotary
Start of day 5/8 --- 26.0'

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 05/05/06 Finished: 05/08/06

Location: Northing: 216963.62 ft
Easting: 961123.01 ft

Ground Surface Elevation: 102.9 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. SAMPLING TESTS REMARKS
(Fr) (FT) DEPTHI DATA

0.3 SROOTMAT AND TOPSOIL. 102.6
SP-SM

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, brown,
contains clayey sand pockets.

5.0

100

POORLY GRADED SAND, wet, brown SP
97.9 5

a0) a

23.5

24.8 _

POORLY GRADED SAND WITH SILT,
light yellowish brown and light grayish
brown

orangeish brown, trace fine gravel.

SP-SM
10-

-20-

-25-

3+4+2
N=6
REC = 12"

3+3+4
N=7
REC = 10"

4+6+6
N = 12
REC = 11"

5+5+8
N =13
REC = 11"

6+6+7
N = 13
REC = 10"

5+5+7
N = 12
REC = 10"

8+9+8
N =17
REC = 7"

5+3+2
N=5
REC = 15"

w=5.7%

w=4.7%
LL=NP
PL=NP

w=7.6%

w=19.8%CLAYEY SAND, trace gravel, yellowish
brown, contains clayey sand lenses

--.. J<1/4 inch thick).

79.4

78.1
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.
Ground water observation wells OW-319A and OW-319B installed at nearby locations.



Schnabel
VSchnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION

i
SANDY FAT CLAY, fine to medium,

wet, light gray and dark brown.

27.0

29.5

37.0

57.0

CLAYEY SAND, fine to medium
grained, wet, mottled yellowish brown
and light gray (high percentage of fines).

SANDY LEAN CLAY, fine to medium,
wet, gray, trace mica.

CL

*Shelby tube
sampler push
from 33.5 to
35.5 ft.

PP=2.75 tsf

-4 I. 65.9
FAT CLAY, moist, gray, trace sand, and
mica.

light gray.

CH

*Shelby tube
sampler push
from 43.5 to
45.2 ft.

sf

4" 25 tsf

*Shelby tube
sampler push
from 53.5 to
54.3 ft.

45.9
FINE TO MEDIUM SILT, with sand,
moist, gray and dark greenish gray,

continued on next page

ML

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.
Ground water observation wells OW-319A and OW-319B installed at nearby locations.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-319
hnabe BORING Calvert County, Maryland Contract Number: 06120048

'Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV WL SAMPLING TESTS REMARKS(FT) (Fr) I I DEPTH I DATA
trace mica, contains indurated lean clay
pockets.

ML

62.0 -I. I. 40.9
SILTY SAND, fine to medium grained,
moist, brown.

gray, trace mica.

wet, gray and light gray, mostly fine to
coarse shell fragments (±80%), strong
HCI reaction, (shell fragments up to 1/2
inch in size).

light gray, mostly strongly cemented
sand (±>90%), weak HCI reaction.

light oliveish gray and light gray, few
fine to coarse shell fragments (±10%),
moderate HCI reaction, strong
cementation.

continued on next page

SM

-60--

65-

-70-

-75-

-80-

85-

--90-

7+10+17
N =27
REC = 18"

50/5"
N = 50/5"
REG = 1"

50/4"
N = 50/4"
REG = 1"

31+36+50/3"
N = 86/9"
REC = 13"

50/5"
N = 50/5"
REG = 1"

32+43+50/3"
N = 93/9"
REC = 11"

6+6+9
N = 15
REG = 18"

w=26.7%
LL=40
PL=32

w=17.5%

w=18.2%

w=29.8%
PP=0.25 tsf

**Resumed
drilling at 8:30
AM on 5/8/06.

*Slight to
moderate drill
rig vibrations at
82 ft.

*Moderately
difficult drilling
below 85 ft.

4 4 a... - L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.
Ground water observation wells OW-319A and OW-319B installed at nearby locations.



-chnabel
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

I BorinQ Number: B-319 I
Contract Number: 06120048
Sheet: 4 of 4

I

DEPTH STRATA DESCRIPTION
(FT) I

moderate HCI reaction.

w=30%
LL=NP
PL=NP

100.0 2.9m

BOTTOM OF BORING @ 100.0 FT.
I

0
± .1. I.~ .1.~ a~ S - U _______________ _____________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/5/2006.
3. * = See Appendix I for additional lab testing data.
Ground water observation wells OW-319A and OW-319B installed at nearby locations.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-320Babel BORING Calvert County, MarylandCotatNme:0104

Schnabel Eniern LOG Sheet: I of 5

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 5/8 --- 28.0' 3.5'

Drilling Method: Mud Rotary
DrligEupet M-5(rc)Start of day 5/9 --- 11.3' 3.5' ---

Drilling Equipment: CME-75 (Truck)____

Schnabel Representative: M. Aries

Dates Started: 5/8/06 Finished: 5/8/06

Location: Northing: 216943.5 ft
Easting: 961044.1 ft

Ground Surface Elevation: 106.4 (feet)

DEPTH ELEV. SAMPLINGDEPT) STRATA DESCRIPTION CLASS. (FT) WIL DET AA TESTS REMARKS

ROOTMAT AND TOPSOIL.0.5

4.5

7.0

105.9
SP-SM

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, brown,
contains root fragments.

no observable root fragments.

1+2+2
N=4
REC = 18"

lOu
CLAYEY SAND, fine to coarse grained, SC
moist, brownish orange, with fine gravel.

C].,I

POORLY GRADED SAND, fine to
coarse grained, moist, brownish orange.

with gravel.

reddish orange.

orange.

orangeish white.

continued on next page

SP

--5--

-10--

-15--

-20-

-25-

2+3+3
N=6
REC = 18"

3+3+5
N=8
REC = 16"

5+6+7
N = 13
REC = 13"

5+7+8
N = 15
REC = 14"

6+8+7
N = 15
REC = 12"

10+12+10
N = 22
REC = 14"

8+14+11
N = 25
REC = 15"

w=10.4%

w=6.3%

w=9. 1%

-- S L

Comments:
1. Bodng backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-320
hn be BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 5

DEPTH
(FT) STRATA DESCRIPTION CLASS. I(FT) WL

SAMPLING

DEPTH I DATA
TESTS REMARKS @

4 + 4 4 I I
SP

27.0

29.5

32.0

42.0

57.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, wet, orange.

SILTY SAND, fine to medium grained, SM
wet, orange.

CLAYEY SAND, moist, dark gray. SC

with sand.

SANDY FAT CLAY, moist, dark gray, CH
with sand.

fine to medium grained, moist, dark

gray.

trace sand.

79.4

76.9

74.4

64.4

49.4

-30-

-35-

I-40-

7+5+4
N=9
REC = 18"

WOH+1+2
N=3

REC = 24"

2+2+3
N=5
REC = 18"

REC = 18"

5+6+7
N = 13
REC = 18"

w=29.4%
LL=36
PL=16

PP=1.50 tsf

w=26.1 %
LL=33
PL=18

-45--

I

w=30%
LL=56
PL=19

w=34.4%
LL=59
PL=19

w=34.9%
LL=69
PL=24

-50-

-55-.

SILTY SAND, fine to medium grained,
moist, greenish gray.

continued on next page

SM

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-320.eabel BORING Calvert County; Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 5

STRATA DESCRIPTION CLASS ELEV. WL SAMPLING TESTS REMARKS

DAI _F _ DEPTH1 DATA
SM

62.0

64.0
64.5

67.0

87.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, reddish

graycontains snail shell fragments.

POORLY GRADED SAND, fine to SP
_\medium grained, moist, orangeish red, / SP-SM

trace silt, 10% fine to medium shell f
_ fragments. l

POORLY GRADED SAND, fine to
-mtediumsit grained, moist, greenish gray,/ S

SILTY SAND, fine to medium grained,
moist, brownish yellow.

grayish green, contains cemented sand,
30-40% fine to medium shell fragments,
HCI+.

5% fine to medium shell fragments.

44.4

42.4
41.9

39.4

19.4

-60-

-65-

-70-

-75-

5+7+7
N =14
REC = 18"

13+24+20
N = 44
REC = 18"

50/3"
N = 50/3"
REC = 2"

80-

-85-

-90-

35+50/2"
N = 50/2"
REC = 8"

50/2"
N = 50/2"
REC = 2"

50/1"
N = 50/1"
REC = 0"

50/2"
N = 50/2"
REC = 0"

w=18.8%

CLAYEY SAND, fine to medium
grained, moist, gray, 50% cemented
sand.

SC

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
hnabel BORING Calvert County, Maryland

Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION CLASS. WL
(FT) I_(FT) DEPTH

nber: B-320

92.0
SILTY SAND, fine to medium grained,
moist, green, trace silt, with 10-20% fine
to coarse shell fragments, HCI+.

fine to medium grained.

fine to medium grained, moist, dark
green, with silt.

20-30% fine to coarse shell fragments,
HCI+ below 109.7.

w=29.2%

112.0

119.5

SANDY LEAN CLAY, fine to medium CL
grained, wet, dark green and white,
contains cemented sand, 25-35% fine to
coarse shell fragments, HCI+.

20-30% fine to coarse shell fragments.

-5.6

w=28.5%
LL=44
PL=16

-1

-13.1
SILTY SAND, fine to medium grained,
moist, dark green, 0-5% fine to medium
shell fragments.

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project:
hn e BORING

-Schnabel Engineering LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH
(FT) STRATA DESCRIPTION

124.5

to
HCI+.

dark green.

132.0
CLAYEY SAND, fine to medium
grained, moist, dark green.

137.0

10-30% fine to coarse shell fragments. w=37%

150.0
BOTTOM OF BORING @ 150.0 FT

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



edlcc n TEST Project: Calvert Cliffs Nuclear Power Plant Brng Number: B-321.hna~bel BORING Calvert County, Maryland ConitratN be:0104

VSchnabel Engineering LOG Shet. o

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND _ Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 6/5 --- 13.5'

Drilling Method: Mud Rotary Start of day 6/6 -- 15.0'

Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 6/5/06 Finished: 616106

Location: Northing: 217152.5 ft
Easting: 960333.2 ft

Ground Surface Elevation: 70.7 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

0.5 ROOTMAT AND TOPSOIL.

CLAYEY SAND, trace gravel, fine to
medium grained, moist, yellowish
brown, trace wood fragments, trace root
fragments.

SC

4.5

7.0

10.0

13.0

23.5

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist,
orangeish brown, trace root fragments.

SANDY LEAN CLAY, moist, orangeish CL
brown and gray, trace root fragments.

SANDY FAT CLAY, moist, orangeish CH
brown and gray.

CLAYEY SAND, fine to medium SC
grained, wet, gray.

70.2

66.2

63.7

60.7

57.7

-5--

-10-

-15-

--20---

1+1+2
N=3
REC = 18"

1+2+2
N=4
REC = 12"

3+3+4
N=7
REC = 17"

7+7+8
N = 15
REC = 18"

3+2+2
N=4
REC = 18"

1+2+3
N=5
REC = 18"

2+4+7
N = 11
REC = 18"

REC = 18"

w=9.7%

w=7.4%

w=25.2%

w=36.2%
LL=55
PL=20

w=30%

w=29.7%

w=26.2%
LL=45
PL=18

47.2
LEAN CLAY, moist, gray CL I-25-

continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0 TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-321
hnabe BORING Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: 2 of 5

DEPTH STRTA DESCRIPTION C ELEV, WL SAMPLING TESTS REMARKS
(FT) SRTDECITOCLS.(FT) 1LDEPTH__ .TDA T S ]........

CL N

27.0

33.0

47.0

52.0

SILTY SAND, wet, gray. SM

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, wet, gray, strong
cementation, platty structure.

white, with fine to coarse shell
fragments, 50-60%, HCI reaction
strong.

ELASTIC SILT with sand, gray, trace MH
fine to medium shell fragments, 2-5%,
HCI reaction weak

43.7

37.7

23.7

18.7

30-

-35-

-40-

-45--

-50-

-55-

3+4+7
N= 11
REC = 18"

39+50/3"
N = 50/3"
REC = 10"

HI-'F3.U tst

w=27%
LL=47
PL=29

w=30.9%

w=27.1 %

w=26%

w=35.1 %

15+17+31
N =48
REC = 16"

9+9+7
N = 16
REC = 18"

4+4IN=4

SILTY SAND, fine to medium grained,
wet, light gray and greenish gray,
contains fine to coarse shell fragments,
20-30%, HCI reaction strong, weak
cementation.

SM

30+11+10
N =21
REC = 18"

w=25%
LL=NP
PL=NP

fine to medium grained, wet, greenish
gray, trace fine to coarse shell

continued on next page

£ J - L - U - U - U I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-321
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV ] W. SAMPLING TESTS REMARKS
(FT) I_(FT) _ DEPTH I DATA L S

fragments, 5-10%, HCI reaction
moderate.

SM

gray and white, trace fine to coarse shell
fragments, 20-30%, HCI reaction
strong, strong cementation.

trace fine to medium shell fragments,
2-5%, HCI reaction weak.

fine to medium grained, wet, light gray
and white, contains fine to medium shell
fragments, 20-30%, HCI reaction
strong, strong cementation.

fine to medium grained, wet, gray, trace
fine to medium shell fragments, 2-5%,
HCI reaction weak.

continued on nexi page

-60-

-65-

-70--

-75-

-- 80-

-85-

-90-

z

z

I

4+4+6
N=10
REC = 18"

8+9+14
N =23
REC = 18"

4+7+9
N =16
REC = 18"

REC = 24"

4+6+12
N = 18
REC = 18"

22+16+9
N =25
REC = 17"

6+12+18
N = 30
REC = 18"

w=27.4%

w=27.6%

w=28.4%

w=28.5%
LL=NP
PL=NP

PP=3.75 tsf

w=-34.9%

w=20.6%

w=31%

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2- * = See Appendix I for additional lab testing data.



chnabeler
VSchnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH
(FT)

STRATA DESCRIPTION

SANDY ELASTIC SILT, wet, greenish
gray, trace fine to medium shell
fragments, 5-10%, HCI reaction
moderate

ELASTIC SILT, moist, greenish gray,
trace sand

150.0 -79.3
BOTTOM OF BORING @ 150.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



#11 abel TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-322hnaPe0 BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG [Sheet: I of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/18 10.5' - ---

Drilling Method: Mud Rotary

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5/18/06 Finished: 5/18/06

Location: Northing: 217170.03 ft
Easting: 960202.65 ft

Ground Surface Elevation: 89.9 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

0.4 _ Forest litter, rootmat and topsoil. - 89.5
SM

SILTY SAND, fine to medium grained,
moist, brown.

stratified brown and light brown

7.0

9.5

17.0

22.0

CLAYEY SAND, fine to coarse grained, SC
moist, brown, contains fat clay pockets.

SILTY SAND, fine to medium grained, SM
wet, dark yellowish brown, contains lean
clay lenses (<1/8 inch).

dark yellowish brown and yellowish
brown.

CLAYEY SAND, fine to medium SC
grained, wet, mottled dark yellowish
brown and light gray.

82.9

80.4

72.9

67.9

-5-

7

-10-

-15-

-20-

-25-

N

z

3+3+4
N=7
REC = 13"

3+3+4
N=7
REC = 10"

2+4+4
N=8
REC = 12"

5+8+10
N = 18
REC = 15"

4+4+5
N=9
REC = 13"

WOH/18"
N = WOH/18"
REC = 18"

2+2+4
N=6
REC = 18"

1+2+2
N=4
REC = 14"

SANDY LEAN CLAY, fine to medium,
moist, gray, trace mica.

CL

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
IORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

with fine to medium sand.

FAT CLAY, moist, light greenish gray
and gray, trace fine to medium sand
and mica, contains silty sand lenses.

wet, gray. *Shelby tube
sampler push

PP=NP tsf 38.5 from 39.9
ft.

ELASTIC SILT, moist, light greenish
gray, trace fine sand, and mica.

PP=3.50 tsf

CLAYEY SAND, fine to medium
grained, moist, gray, trace mica. *Shelby tube

sampler push
PP=NP tsf from 48.5 to

49.3 ft.

gray, trace mica.

0

oo

*Switched to
3-7/8" O.D.
Tri-cone roller
bit below 53.5
ft.
*Sampler
refusal at 54.9
ft.
*Difficult to very
difficult rotary
advacementSILTY SAND, fine to medium grained,

wet, gray, trace fine to medium shell
continued on next page 0

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-322
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV.' WL .SAMPLING TESTS REMARKS
(FT) I I_ I_(FT) DEPTH L DATA I

fragments (±5%), contains black
particles (1/16 inch), strong HCI reaction
(strong HCI reaction with shell
fragments only).

SM

62.0
LEAN CLAY, moist, gray, trace fine to
medium sand, and mica, weak HCI
reaction.

CL
27.9

17.9

with fine to medium sand.

72.0

78.5

CLAYEY SAND, fine to medium SC
grained, moist, greenish gray, trace fine
to coarse shell fragments (±5%),

-,contains indurated clayey sand layers
from 73.5 to 73.8 ft, strong HCI reaction.

contains strongly cemented sand layer
from 73.8 to 74 ft.

F

-60-

K -

65-

_70-

-75-

-80-

-85-

-90-

z

31+50
N =50
REC = 10"

6+7+9
N =16
REC = 18"

3+4+6
N=10
REC = 18"

50/5"
N = 50/5"
REC = 5"

7+9+11
N = 20
REC = 18"

12+13+13
N = 26
REC = 18"

7+11+14
N = 25
REC = 18"

trom 55.5 to 56
ft.
*Moderate to
difficult rotary
advancement
below 57 ft.

*Moderate to

difficult rotary
advancement
below 72 ft
(moderate to
strong rig
chatter).
*Very difficult
rotary
advancement
from 75 to 76 ft
(strong rig
chatter).
*Moderately
difficult rotary
advancement
from 76 to 78 ft.
*Very difficult
rotary
advancement
from 78 to 78.5
ft (strong rig
chatter).

SILTY SAND, fine to medium grained,
wet, gray, few fine to coarse shell
fragments (±10%), strong HCI reaction.

SM
11.4

dark greenish gray, little fine to coarse
shell fragments (±20%), moderate HCI
reaction.

light greenish gray, trace fine to medium
shell fragments (±5%), weak HCI
reaction.

continued on next page

ri L - . L U ....-.L _____________ . I.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-322
Babel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. EV. WL SAMPLING TESTS REMARKS(FT) DEPTH I DATA

SM
92.0

100.0

CLAYEY SAND, fine to medium
grained, wet, gray, trace mica, weak
HCI reaction.

blueish gray and gray, trace fine to
coarse shell fragments (±5%).

SC
-2.1

-10.1

-95-

-100-

5+7+14
N =21
REC = 18"

4+5+11
N =16
REC = 18"

i BOTTOM OF BORING @ 100.0 FT.

- t.....L ~ L ________________ ±

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-323
Bhnabel ORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 7
T•. . .,&=A • - . . . = -

Boring Contractor: UNI-TECH DRILLING
MALAGA, NEW JERSEY

Boring Foreman: J. Blemings

Drilling Method: Mud Rotary

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries

Dates Started: 6/7/06 Finished: 6/14/06

Location: Northing: 217027.97 ft
Easting: 960060.86 ft

Ground Surface Elevation: 107.5 (feet)

DEPTH STRATA DESCRIPTION
(FT)

POORLY GRADED SAND, fine grained,
moist, orange.

fine to coarse, with gravel.

Gr!ouIIdWae Obser~vatlUions

4.5
POORLY GRADED SAND WITH SILT,
moist, orange

7

10.0 -

17.0

22.0

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, yellow.

SILTY SAND, fine to coarse grained,
wet, orange and brown, with silt, 1/8"
color lenses.

CLAYEY SAND, fine to coarse grained,
wet, orange and red, 1/4" pink clay
lenses.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/14/2006
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-323 installed at nearby location.



,chnabel
,nabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

POORLY GRADED SAND, fine to
coarse grained, wet, orange, trace
gravel.

POORLY GRADED SAND WITH SILT,
fine to coarse grained, wet, orange

w=20.7%

42.0 65.5

mottled grayish orange.
45-70' grayish
mud return

47.0 60.5
SANDY FAT CLAY, fine to medium,
moist, dark gray.

w=28.1%
LL=50
PL=17

no sand, very stiff.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/14/2006
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-323 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-323
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

CH

-60-

--65--

with sand.

67.0

71.0

77.0

88.0

CLAYEY SAND, fine to medium SC
grained, moist, green.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, dark
green, with.fine to coarse shell
fragments, strong HCI reaction.

FINE TO MEDIUM SANDY LEAN CL
CLAY, moist, green, with fine to coarse
shell fragments, strong HCI reaction,
60-70% shell frag.

trace sand, no shells.

moist, green, contains fine to coarse
shell fragments, moderate HCI reaction.

40.5

36.5

30.5

N-70-

1+4+6
N = 10
REC = 18"

6+10+12
N = 22
REC = 18"

8+12+12
N = 24
REC = 18"

34+50/3"
N = 50/3"
REC = 6"

5+5+7
N = 12
REC = 18"

REC = 16"

30+33+15
N = 48
REC = 18"

w=35.1%
LL=65
PL=22

w=29%
LL=46
PL=24

w=36.2%
LL=42
PL=20

70' greenish
mud return
71' harder
drilling

-75-

-80-

I
'-85-

-90-

19.5
SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 50-60%
shell frag.

SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/14/2006
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-323 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-323
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 7
DEPTH f ELEV. SAMPLING 11

(FTH STRATA DESCRIPTION CLASS. (F WL DA TESTS REMARKS
() DEPTH DATA

SM

30-40% shell frag.

102.0

107.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, green,
with fine to coarse shell fragments,
strong HCI reaction, 20-30% shell frag.

5.5

0.5
SILTY SAND, fine to medium grained,
moist, green, trace fine to medium shell
fragments, moderate HCI reaction,
0-5% shell frag.

with fine to coarse shell fragments,
strong HCI reaction, 70-80% shell frag.

continued on next page

SM

-- 95-.

-100-

-105-

--110-

--115-

--120-

24+16+33
N = 49
REC = 18"

4+8+11
N = 19
REC = 18"

8+12+14
N = 26
REC = 18"

3+6+9
N = 15
REC = 18"

4+7+12
N = 19
REC = 18"

50/5"
N = 50/5"
REC = 5"

10+50/5"

w=26.3%
LL=NP
PL=NP

w=28.6%
LL=NP
PL=NP

w=30.2%

110' more
sandy drilling

116' hard layer
shells

118.5 switch to
roller bit
118.5 rig
chatter

w=19.4%

0
Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/14/2006
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-323 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-323
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 5 of 7

DEPTH STRATA DESCRIPTION CLASS. (LF-r)[ WL SAMPLING TESTS REMARKS
(FT) II DEPTHI DATA

SM N = 50/5"
REC = 11"

trace fine to coarse shell fragments,
moderate HCI reaction, 0-10% shell
frag.

with fine to coarse shell fragments,
strong HCI reaction, 10-20% shell frag.

138.0

142.0

153-0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, green,
trace fine to medium shell fragments,
weak HCI reaction, 0-5% shell frag.

SANDY ELASTIC SILT, fine to medium MH
grained, moist, green, trace fine to
medium shell fragments, weak HCI
reaction, 0-5% shell frag.

-30.5

-34.5

125--

-130-

-135--

1 -

-140-

-145

2

r-1

--155

8+15+25
N = 40
REC = 18"

9+12+15
N =27
REC = 18"

6+9+20
N =29
REC = 18"

7+10+13
N =23
REC = 18"

10+12+15
N =27
REC = 18"

11+17+27
N = 44
REC = 18"

w=33.1 %

w=48.3%
LL=73
PL=38

w=31 .3%
LL=39
PL=30

125' start of day
6/8/06

144.5 switch to
drag bit

-45.5
SILT with sand, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 60-70%
shell frag.

ML

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/14/2006
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-323 installed at nearby location.



-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH STRATA DESCRIPTION

trace fine to coarse shell fragments,
0-10% shell frag.

163.0

167.0

172.0

179.2

182.0

FINE TO MEDIUM SANDY ELASTIC
SILT, moist, green.

SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 10-20%
shell frag.

SANDY FAT CLAY, moist, green, with
sand, moderate HCI reaction.

w=54.2%

w=44%
LL=97
PL=31

w=68.3%
LL=124
PL=33

SAND, fine to coarse grained, moist, SP-SMj grayish green, with silt.

-71.7

180' Start of
day 6/12/06

-74.5
FAT CLAY, trace sand, moist, green.

continued on next page

CH

0

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/14/2006
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-323 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-323
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 7 of 7

DEPTH STRATA DESCRIPTION CLASS.IELEV. WL SAMPLING TESTS REMARKS(FT) (FT_ DEPTH DATA
CH

--195--195.0

200.0

SANDY ELASTIC SILT, trace fine to MH
medium shell fragments, 0-5% shell
frag.

-87.5

-92.5

7+11+14
N = 25
REC = 18"

7+11+12
N = 23
REC = 18"

w=58.1%
LL=116
PL=36

w=52.9%
LL=97
PL=62

BOTTOM OF BORING @ 200.0 FT.
-200-

- .j - - I -~. ________________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole Geophysical Testing Performed on 6/14/2006
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-323 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-3244-hnabel BORING Calvert County, MarylandCotatNme:0104

VSchriabel Engineering LOG Sheet: I of 4

Groundwater Observations
Boring Contractor: CONNELLY AND ASSOCIATES, INC.

FREDERICK, MARYLAND

Boring Foreman: W. Wolfe

Drilling Method: Mud Rotary

Drilling Equipment: CME-550 (ATV)

Schnabel Representative: K. Bell

Dates Started: 7/12/06 Finished: 7/14/06

Location: Northing: 216906.4 ft
Easting: 960114.44 ft

1@1

Ground Surface Elevation: 105.2 (feet)

DEPTH
(FT) STRATA DESCRIPTION

i
ROOTMAT AND"

0.6

12.0

17.0

19.5

22.0

.6
POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, yellowish
brown, trace gravel.

yellowish brown and reddish brown

-5

SILTY SAND, fine to coarse grained, SM
moist, orangeish brown, trace gravel.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, yellowish
brown and orangeish brown, trace
gravel.

SILTY SAND, fine to coarse grained, SM
moist, orangeish brown and yellowish
brown, trace gravel.

93.2

88.2

85.7

83.2
CLAYEY SAND, fine to medium
grained, wet, orangeish brown and
reddish brown.

SC

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



enabel
Scnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION

Remarks
27 ft: Resumed drilling on 7-13-06 @
7:00 am

POORLY GRADED

orangeish brown and reddish brown,
trace gravel

SANDY-FAT CLAY, moist, orangeish
brown and reddish brown, iron staining,
strong cementation.

gray

black cemented sand lenses

(0
zo

0n

wi
F_.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-324
hnabel BORING Calvert County, Maryland Contract Number: .06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV.[ WL SAMPLING TESTS REMARKS
(FT) _ _ _ _ _ DEPTH DATA R

CH N=11
REC = 18"

62.5

64.5

67.0

74.5

84.5

SANDY LEAN CLAY, wet, gray. CL

SANDY FAT CLAY, moist, light gray. CH

SILTY SAND, fine to medium grained, SM
wet, gray, strong cementation.

gray and white, with fine to coarse shell
fragments, 50-60%, HCI reaction
strong

SANDY ELASTIC SILT, wet, gray and MH
white, contains fine to coarse shell
fragments, 30-40%, HCI reaction
strong.

greenish gray, trace sand, trace fine to
medium shell fragments, 2-5%, HCI
reaction weak

trace organic matter

42.7

40.7

38.2

30.7

20.7

-60-

-65-

-70-

-75-

-80-

-85-

-90-

I
z

i

21

REC = 21"

4+5+7
N = 12
REC = 18"

5+6+10
N = 16
REC = 18"

13+36+50/4"
N = 86/10"
REC = 16"
REC = 22"

23+16+26
N = 42
REC = 18"

4+7+9
N = 16
REC = 18"

4+5+6
N = 11
REC = 18"

4+5+6
N = 11
REC = 18"

3+3+4
N=7
REC = 18"

50/5"
N = 50/5"
REC = 5"
REC = 3"

19+12+13
N = 25
REC = 18"

9+19+50/4"
N = 69/10"

PP=>4.5 tsf

21
21

SILTY SAND, fine to medium grained,
wet, greenish gray and white, with fine
to coarse shell fragments, 50-60%,
strong cementation, HCI reaction
strong.

contains fine to coarse shell fragments,
40-50%, strong cementation, HCI
reaction strong

continued on next page

SM

rill

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



, chnabel
'•Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION

contains fine to coarse shell fragments,
30-40%

contains fine to coarse shell fragments,
20-30%, HCI reaction moderate

gray and white, contains fine to coarse
shell fragments, 10-20%

101.5 3.7
BOTTOM OF BORING @ 101.5 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-325e hnabel BORING Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LOG Sheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/23 --- 23.5' - ---

Drilling Method: Mud Rotary

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell

Dates Started: 5/23/06 Finished: 5/23/06

Location: Northing: 216948.98 ft
Easting: 960549.73 ft

Ground Surface Elevation: 85.0 (feet)

DEPTHF STRATA DESCRIPTION CLASS. [ELEV WL SE P LING TESTS REMARKS
(FT (FT)2 DEPTH I DATA ____JEAK

ROOTMAT AND TOPSOIL.
0.6

4.0

17.0

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, yellowish
brown, trace root fragments, trace

]_gravel.

orangeish brown.

SP-SM

SILTY SAND, fine to coarse grained,
moist, orangeish brown and reddish
brown, trace gravel.

orangeish brown and gray, fine to
medium grained.

trace root fragments.

gray and orangeish gray.

SM

84.4

81.0

68.0

5- N
N

.10-

-15-

-20-

1
REC = 12"

3+2+2
N=4
REC = 18"

2+2+3
N=5
REC = 18"

3+2+3
N=5
REC = 17"

3+3+3
N=6
REC = 11"

3+3+3
N=6
REC = 17"

2+3+3
N=6
REC = 18"

2+3+4
N=7
REC = 18"

Color change in
tub from
orangeish
brown to gray at
14.5 ft.

FAT CLAY, moist, gray and greenish
gray, trace sand.

wet.

CH

z-25-
continued on next page I.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



e TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-325
hnab BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4
DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS

(:)(FT) DEPTH I AT

CH

27.0

32.0

37.0

42.0

57.0

SILTY SAND, fine to medium grained, SM
wet, gray and black.

FAT CLAY, moist, gray, trace sand. CH

CLAYEY SAND, fine to medium SC
grained, moist, greenish gray and gray.

SILTY SAND, fine to coarse grained, SM
moist, gray; trace fine to medium shell
fragments (5-10%), HCI reaction weak.

wet, gray and white

trace fine to coarse shell fragments
(50-60%), HCI reaction strong.

58.0

53.0

48.0

43.0

28.0

-- 30-

-35-

-40--

-45-

-50-

-55-

3+4+ 10
N = 14
REC= 16"

4+7+10
N = 17
REC= 18"

6+9+17
N =26
REC = 18"

31+50
N =50
REC = 12"

31+50
N =50
REC = 12"

17+26+ 18
N 44
REC= 14"

Harder drilling
at 42 ft.

SANDY ELASTIC SILT, wet, gray and
greenish gray, trace fine to medium

continued on next page

MH

* ~ L, I
Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-325
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. W SAMPLING TESTS REMARKS
(FT) (FT) WL DEPTHI DATA R

shell fragments (2-5%), HCI reaction
weak.

MH

62.0

67.0

87.0

CLAYEY SAND, fine to medium SC
grained, wet, light gray and greenish
gray, trace fine to coarse shell
fragments (20-30%), HCI reaction
moderate.

SILTY SAND, fine to coarse grained, SM
wet, gray and greenish gray, trace fine
to coarse shell fragments (10-20%),
HCI reaction moderate.

fine to medium grained, trace fine to
medium shell fragments (<5%), HCI
reaction weak.

trace fine to medium shell fragments,
2-5%, HCI reaction weak.

23.0

18.0

-2.0

-60-

-65-

-70-

-75-

-80-

-85-

-90

2+4+6
N = 10
REC = 16"

36+10+12
N = 22
REC = 18"

7+7+7
N = 14
REC = 18"

7+10+9
N = 19
REC = 17"

6+7+10
N = 17
REC = 17"

4+7+10
N = 17
REC = 18"

5+5+7
N = 12
REC = 18"

Rig chatter at
60.5 ft.

SANDY ELASTIC SILT, wet, gray and
white, trace fine to coarse shell
fragments (15-25%), HCI reaction
moderate.

MH

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



a TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-325hiinaibel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 4
Shet 4 of 4

DEPTH
(FT) STRATA DESCRIPTION CLASS.

ELEV.
(FT) WL

SAMPLING

DEPTH DATA
TESTS REMARKS

MH

92.0

100.0

SILTY SAND, fine to medium grained,
wet, light gray and, trace fine to coarse
shell fragments (30-40%), HCI reaction
moderate.

gray, trace fine to medium shell
fragments (2-5%), HCI reaction weak.

SM
-7.0

-15.0

--95--

-1 00-

8+6+8
N = 14
REC = 18"

6+10+9
N = 19
REC = 16"Iz

BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-326Bch abel BORING Calvert County, MarylandCotatNme:0104

Schnabel Engin~eering LOG Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/4 13.5'

Drilling Method: Mud Rotary

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5/4/06 Finished: 5/4/06

Location: Northing: 216859.22 ft
Easting: 960652.25 ft

Ground Surface Elevation: 103.1 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS

(FT) (FT) DEPTH DATA

0.5 Forest litter, rootmat and topsoil. 102.6 2+2+2
POORLY GRADED SAND WITH SILT, SP-SM N = 4

fine to medium grained, moist, light REC = 18"
brown, contains root fragments.

fine to coarse grained. - 3+2+4
N=6
REC = 13"

fine to medium grained, stratified light 5 4+4+3 w=8.2%
brown and light orangeish brown. N = 7

REC = 11"

fine to coarse grained, yellowish brown 7+6+11
and grayish brown, trace fine gravel. N = 17

fine to medium grained, light orangeish REC 11"

brown below 8.5 ft.
-10-

fine to coarse grained. - 10+9+10
N=19
REC = 12"

fine to medium grained, wet, light - 5+5+6

yellowish brown. N = 11

-1 - REC =11"o _ --15-

z
1-)
U)

orangeish brown and dark brown. 10+12+8
0 A (N=20

20 REC 10"
V)
0

0o

0 3. 79.623.5 SILTY SAND, fine to coarse grained, SM 5+2+2 w=22.7%
0a

wet, light orangeish brown and light N = 4
0 grayish brown. 25 REC= 16"

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



lnabel
I Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

SANDY LEAN CLAY, fine to medium,
wet, gray, contains silt pockets and
mica.

moist, with sand. w=27.6%
LL=41
PL=16

PP=2.00 tsf

*Shelby tube
sampler push
from 33.5 to
35.5 ft.

FAT CLAY, moist, gray, trace fine to
medium sand and mica.

ORGANIC CLAY, moist, gray, trace fine
to medium sand and mica, contains fine
to medium clayey sand pockets.

w=33.9%
LL=63
PL=22

PP=2.25 tsf

*Shelby tube
sampler push
from 43.5 to
45.5 ft.

FAT CLAY, moist, gray and light gray,
trace fine to medium, mica and organic
matter (±1%).

SANDY LEAN CLAY, fine to medium,
wet, gray, trace mica.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH STRATA DESCRIPTION(FT) 0
PP=2.00 tsf

59.5

63.5

68.5

88.5

SILTY SAND, fine to medium grained,
moist, gray, trace mica, contains
cemented sand pockets.

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, gray

SILTY SAND, fine to medium grained,
wet, gray, trace fine to medium shell
fragments (±<5%), strong HCI reaction

little fine to coarse shell fragments
(±25%), contains clayey sand pockets.

moist, light gray, mostly moderately
cemented sand, weak HCI reaction.

wet, oliveish gray and gray, trace fine to
coarse shell fragments (±5%), strong
HCI reaction.

*Rotary
advancement
considerably
slower below
78.5 ft
(Moderately
difficult rotary
advancement).
*Rotary
advancement
comparatively
easier from 81
to 83 ft;
moderately
difficult rotary
advancement
below 83 ft.

'4"

*Switched to
3-7/8" O.D.
Tri-cone roller
bit below 88 ft.

14.6
CLAYEY SAND, fine to medium
grained, wet, gray, trace fine to coarse
shell fragments (±5%), strong HCI
reaction.

continued on next page

SC

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



-Schnabel Engineering

TEST Project:
BORING

LOG

I

DEPTH STRATA DESCRIPTION(IFT)

93.5

100.0 -

SILTY SAND, fine to medium grained,
wet, gray, trace fine to medium shell
fragments (±5%), strong HCI reaction-

SILTY SAND, fine to medium grained,
wet, gray, trace fine shell fragments
(±1%), weak HCI reaction.

BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-327hnabel ~ ~~~~BORING Calvert County, MarylandCotatNme:0104
-Schnabel Engineering LOG Shet:. o

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/25 --- 28.0'

Drilling Method: Mud Rotary
Start of day 5/26 -- 38.0'

Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 5/25/06 Finished: 5/26/06

Location: Northing: 216865.7 ft
Easting: 960573.37 ft

Ground Surface Elevation: 86.9 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (r,) DEPTH DATA

0.5 ROOTMAT AND TOPSOIL.

SILTY SAND, fine to coarse grained,
moist, brown and yellowish brown, trace-... root fragments.

SM

SP-SM2.0

4.5

7.0

13.0

17.0

22.0

f

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, yellowish
brown and orangeish brown, trace root
fragments.

CLAYEY SAND, fine to coarse grained, SC
moist, orangeish brown and reddish
brown, trace root fragments.

SILTY SAND, fine to medium grained, SM
moist, orangeish brown and gray.

CLAYEY SAND, fine to medium SC
grained, moist, gray.

SANDY LEAN CLAY, moist, gray. CL

86.4

84.9

82.4

79.9

73.9

69.9

-5-

-10-

-15-

--20-

2+3+3
N=6
REC = 11"

2+3+3
N=6
REC = 3"

3+5+6
N = 11
REC = 12"

5+4+3
N=7
REC = 18"

3+2+1
N=3
REC = 18"

3+4+3
N=7
REC = 17"

2+3+3
N=6
REC = 18"

3+3+4
N=7
REC = 18"

1 t4 9
SILTY SAND, fine to medium grained,
moist, gray and light gray.

SM

-251l
continued on next page

I

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



-Schnabel Engmneering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH STRATA DESCRIPTION(F'r)

33.0

37.0

43.0

57.0

FAT CLAY, moist, light gray, trace sand. CH 53,

49.9
SANDY SILT, moist, greenish gray and ML
gray.

SILTY SAND, fine to medium grained, SM
moist, gray and white, trace fine to
medium shell fragments, 15-25%, HCI
reaction weak.

trace fine to medium shell fragments,
>5%, HCI reaction weak, platty
structure.

Harder drilling

43.9

Rig chatter

I I

SANDY LEAN CLAY, moist, gray and
greenish gray, trace fine to medium

continued on next page

CL
29.9

Comments:
1. Boring backfilled with cementibentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-327
e nabel BORING Calvert County, Maryland1900 Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS FREMARKS
(FT) (FT) DEPTHI DATA I

shell fragments, 2-5%, HCI reaction
weak.

CL
4+4+7
N = 11
REC = 18"

62.0

77.0

87.0

SILTY SAND, fine to medium grained,
moist, greenish gray and gray, trace fine
to medium shell fragments, 2-5,
cementation, HCI reaction strong.

wet, trace fine to coarse shell
fragments, 20-30%, HCI reaction
moderate.

SM
24.9

9.9

-0.1

-60-

-65-

-70-

-75-

80-

-85-

-90-

50/4"
N = 5014"
REC = 2"

5+5+7
N = 12
REC = 18"

7+8+8
N = 16
REC = 17"

5+5+8
N = 13
REC = 16"

4+4+8
N = 12
REC = 18"

4+8+12
N = 20
REC = 17"

Rig chatter

Rig chatter

ELASTIC SILT wet, greenish gray, trace
fine to medium shell fragments, 2-5%,
HCI reaction weak.

MH

SILTY SAND, fine to medium grained,
wet, greenish gray, trace fine to coarse
shell fragments, 20-30%, HCI reaction
moderate.

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH STRATA DESCRIPTION(FT)

fine to coarse grained, light gray and
white, with fine to coarse shell
fragments, 50-60%, strong
cementation, HCI reaction strong.

107.0

122.0

-20.1
FAT CLAY, wet, greenish gray, trace
fine to medium shell fragments, 2-5%,
HCI reaction weak.

CH

w=44.3%
LL=60
PL=24

PP=>4-5 tsf

-35.1
SILTY SAND, fine to coarse grained,
wet, light gray and white, trac6 fine to
coarse shell fragments, 30-40%, strong
cementation, HCI reaction strong.

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional tab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-327
hnabel BORING Calvert County, Maryland Contract Number: 06120048

ýSchnabel Engineering LOG Sheet: 5 of 5

DEPTH S D[ C ELEV. SAMPLING
(FT) STRATA DESCRIPTION CLASS. WL DEPTH DATA TESTS REMARKS

SM N = 50/3"
REC = 2"-125-

-130-

-135-

fine to medium grained, moist, greenish
gray and gray, trace fine to medium
shell fragments, 2-5%, HCI reaction
weak.

trace fine to medium shell fragments,
5-10%, HCI reaction weak.

I

5+7+11
N =18
REC = 0"

5+6+11
N = 17
REC = 18"

REC = 10"

3+5+7
N = 12
REC = 18"

5+7+10
N = 17
REC = 18"

PP=>4.5 tsf

Resumed
drilling on
5/26/06 @
7:20am

-140-

-145-

-1!50--150.0 -- I -I -63.1
BOTTOM OF BORING @ 150.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-328Bch abel BORING Calvert County, MarylandCotatN be:0204

-Schnabel ngnern LOG Sheet: I of 5

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 6/19 --- 9.0' - ---

Drilling Method: Mud Rotary
Start of day 6/20 --- 9.0' -

Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 6/19/06 Finished: 6/20/06

Location: Northing: 216828.86 ft
Easting: 960493.21 ft

Ground Surface Elevation: 76.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. SAMPLING TESTS REMARKS
(FT) ST A DDEPTHR DATA

0.2 •ROOTMAT AND TOPSOIL.

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, yellowish
brown, trace root fragments.

SP-SM 76.1

71.84.5

7.0

13.0

18.5

23.5

SANDY LEAN CLAY, moist, orangeish CL
brown and gray, trace root fragments.

SANDY FAT CLAY, trace sand, wet, CH
gray.

FAT CLAY, trace sand, moist, gray.

ELASTIC SILT, gray MH

-5-

69.3

63.3

57.8

V

-10--

-15-

-20-

-25-

2+1+2
N=3
REC = 16"

2+2+4
N=6
REC = 15"

2+3+3
N=6
REC = 18"

2+2+2
N=4
REC = 18"

3+3+4
N=7
REC = 18"

2+3+4
N=7
REC = 18"

5+4+6
N =10
REC = 18"

4+6+9
N = 15
REC = 18"

w=4.5%
LL=NP
PL=NP

w=30%

w=28.8%
LL=59
PL=17

w=35.1%
LL=64
PL=36

w=33%
LL=77
PL=28

start of mud
rotary drilling

color change in
mud tub from
orangeish
brown to gray

IF,9 R
FAT CLAY, dark green

continued on next page

CH

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground waler observation well OW-328 installed at nearby location.



TEST Project: Cenabel BORING C
Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION(FT)

27.0

32.0

47.0

52.0

CLAYEY SAND, contains shells, moist,
gray and black.

-i
POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray,
contains fine to coarse shell fragments,
30-40%, HCI reaction strong.

gray and white, with fine to coarse shell
fragments, 50-60%.

CLAYEY SILT, moist, greenish gray, ML
strong cementation, HCI reaction
strong.

SILTY SAND, fine to medium grained,
wet, greenish gray, contains fine to
coarse shell fragments, 25-35% , HCI
reaction strong.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-328 installed at nearby location.



be TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-328
hna I BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 5

DEPTH STRATA DESCRIPTION CLASS. (ELEVT) SAMPLING 1LTESTS REMARKS
(F T) I (F T) DEPTHI DATA I

SM

61.0

67.0

85.0

ORGANIC SILT, wet, greenish gray, OH
contains fine to coarse shell fragments,
25-35%, HCI reaction, strong.

SILTY SAND, fine to medium grained, SM
wet, greenish gray, trace fine to medium
shell fragments, 2-5%, HCI reaction
weak.

greenish gray and white, with fine to
coarse shell fragments, 50-60%, strong
cementation, HCI reaction strong.

contains fine to coarse shell fragments,
30-40%

15.3

9.3

J

-60-

-65-

-70-

-75-

-80-

-85

-90-

N

I

5+5+8
N = 13
REC = 18"

REC = 24"

4+6+9
N = 15
REC = 18"

4+4+7
N = 11
REC = 18"

8+18+28
N = 46
REC = 18"

8+16+50/5"
N = 66/11"
REC = 16"

9+10+16
N =26
REC = 18"

w=44.2%
LL=72
PL=41

w=29.4%
LL=NP
PL=NP

w=32.2%
LL=NP
PL=NP

w=21.2%
LL=NP
PL=NP

w=34%
LL=47
PL=31

Rig chatter

Rig chatter

-8.7
SANDY ELASTIC SILT, green MH

continued on next page

____________________________________________________________ ___________ a a a , ±
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-328 installed at nearby location.



- TEST Project: Cehnabl BORING C
Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION(FT)

alvert Cliffs Nuclear Power Plant
alvert County, Maryland

Borina Number: B-328
i

Contract Number: 06120048

7

102.0

112.0

117.0

-4 -4 -25.7
SILTY SAND, wet, greenish gray, trace
fine to medium shell fragments, 2-5%,
HCI reaction weak.

SM

w=38.2%
LL=53
PL=34

w=62.7%/

w=30.5%

w=44.7%

w=45.6%

softer drilling

Resumed
drilling on
6/20/06 @
7:30am

-35.7
SANDY ELASTIC SILT, fine to medium
grained, wet, greenish gray, contains
fine to coarse shell fragments, 20-30%,
HCI reaction strong.

MH

4 4 I4 -A '.7
ELASTIC SILT, moist, greenish gray,
trace fine to medium shell fragments,
5-10%, HCI reaction weak.

continued on next page

MH

softer drilling

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-328 installed at nearby location.



Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-328 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant FBoring Number: B-329##Ohnabel BORING Calvert County, Maryland ContratNme:0104

VSchrnabel Engineering LO heet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 6/13 -- 33.5' -.

Drilling Method: Mud Rotary

Drilling Equipment: CME-550 Start of day 6/14 28.0'

Schnabel Representative: K. Bell Start of Day 6/15 --- 30.0' -

Dates Started: 6/13/06 Finished: 6/15/06

Location: Northing: 216800.38 ft
Easting: 960379.43 ft

Ground Surface Elevation: 74.8 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV1IL SAMPLING TESTS REMARKS
(FT) (T DEPTH DATA

0.5

2.5

4.5

7.0

17.0

22.0

ROOTMAT AND TOPSOIL.

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, yellowish
brown, trace root fragments.

SP-SM

CLAYEY SAND, fine to medium SC
grained, moist, orangeish brown.

SILTY SAND, fine to medium grained, SM
moist, orangeish brown.

SANDY FAT CLAY, moist, gray. CH

ELASTIC SILT with sand, moist, gray. MH

74.3

72.3

70.3

67.8

57.8

52.8

zz
2+2+2
N=4
REC = 5"

3+4+4
N=8
REC = 10"

3+4+4
N=8
REC = 18"

3+3+3
N=6
REC = 18"

5-

F.

1-t

-15--

-20-

-25-

1+4+6
N=10
REC = 18"

2+3+3
N=6
REC = 18"

3+4+5
N=9

REC = 18"

4+6+8
N = 14
REC = 18"

Softer drilling

SANDY SILT, moist, gray. ML

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0

TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-329
hnab BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) I_(FT) DEPTH I DATA I

ML

32.0

42.0

47.0

52.0

57.0

SILTY SAND, fine to medium grained,
wet, light gray.

gray and white, contains fine to medium
shell fragments, 10-20%, HCI reaction
moderate

SM
42.8

32.8
CLAYEY SILT, moist, gray, trace fine to ML
medium shell fragments, 2-5%, HCI
reaction weak.

SILTY SAND, fine to coarse grained, SM
wet, gray, with fine to coarse shell
fragments, 40-50%, srong cementation,
HCI reaction strong.

CLAYEY SAND, fine to medium SC
grained, wet, light gray, with fine to
coarse shell fragments, 40-50%, srong
cementation, HCI reaction strong.

-30-

-35-

-40-

-45-

-50-

-55-

5+8+13
N = 21
REC = 18"

13+27+33
N = 60
REC = 18"

18+21+31
N = 52
REC = 13"

3+4+6
N =10
REC = 18"

50/4"
N = 50/4"
REC = 2"

11+30+33
N = 63
REC = 17"

27.8

22.8

17.8

Rig chatter

SILTY SAND, fine to medium grained,
wet, greenish gray, contains fine to

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-329
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4
------- r

DEPTH
(FT) STRATA DESCRIPTION CLASS. ELEV.1

(FT) WL
SAMPLING

DEPTH I DATA
TESTS REMARKS 0

+ 4 .4- 4-----~ I
coarse shell fragments, 20-30%, HCI
reaction moderate.

with fine to coarse shell fragments,
60-70%, strong cementation, HCI
reaction strong

contains fine to coarse shell fragments,
30-40%

SM

-60-

I65-

-70-

-75- I

4+5+6
N = 11
REC = 18"

REC = 22"

5+5+10
N = 15
REC = 18"

REC = 24"

50/3"
N = 50/3"
REC = 2"

14+50
N = 50
REC = 10"

10+12+24
N = 36
REC = 18"

Resumed
drilling on
6/14/06 @
7:00am

-80-

-85-

Rig chatter

Resumed
drilling
on6/15/06 @
7:00am

87.0 -12.2
CLAYEY SAND, fine to medium
grained, wet, greenish gray, trace fine to
medium shell fragments, 5-10%, HCI
reaction moderate.

continued on next page

SC

-90-

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-329
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (F'r) DEPTH DATA I I

SC

greeninsh gray and white, contains fine
to medium shell fragments, 30-40%,
HCI reaction strong. -95-

5+10+14
N = 24
REC = 16"

6+8+13
N = 21
REC = 18"

100.0 -25.2
BOTTOM OF BORING @ 100.0 FT.

-100-

_________________________________________ - L A

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



j4CTEST Project: Calvert Cliffs Nuclear Power Plant -Boring Number: B-330e hnabel BORING Calvert County, MarylandCotatNme:0104

VSchnabel Engi neering LOG Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth I Casing Caved

Boring Foreman: J. Blemings Encountered 5/25 10.0' 0.0-

Drilling Method: Mud Rotary

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries

Dates Started: 5/25/06 Finished: 5/26/06

Location: Northing: 216715.4 ft
Easting: 960523.7 ft

Ground Surface Elevation: 85.5 (feet)

DEPTH STRATA DESCRIPTION CLASS. E(ETI. WL SAMPLING TESTS REMARKS(FT) DEPTHj DATA I

0.3 ,, ROOTMAT AND TOPSOIL
SP

POORLY GRADED SAND, fine to
coarse grained, moist, yellowish orange,
trace gravel.

85.2

2.0 +, 83.5
SP-SM

POORLY GRADED SAND WITH SILT,
trace gravel, fine to coarse grained,
moist, orangeish yellow.

5.0 -

7.0

13.0

I -I
POORLY GRADED SAND, fine to
coarse grained, moist, yellow, with
gravel, contains cemented sand.

POORLY GRADED SAND WITH SILT,
trace gravel, fine to coarse grained,
moist, brownish orange.

wet, dark orange, with gravel.

SANDY LEAN CLAY,fine to medium,
moist, dark gray.

with sand.

continued on next page

SP

SP-SM

80.5

78.5

72.5

__Vý

-- I
CL

-5-

-10-

-15-

-20-

-25-

N

WOH+2+2
N=4
REC = 13"

5+4+6
N = 10
REC = 18"

2+4+4
N=8
REC = 10"

2+3+3
N=6
REC = 10"

4+6+9
N = 15
REC = 15"

1+2+3
N=5
REC = 18"

3+3+3
N=6
REC = 18"

4+5+6
N =11
REC =18"

0
I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-330
,A;$* BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) ___ DEPTH DATA

CL

27.0

32.0

37.0

42.0

CLAYEY SAND, fine to medium SC
grained, moist, dark gray.

LEAN CLAY, moist, gray, trace sand. CL

CLAYEY SAND, fine to medium SC
grained, moist, greenish gray.

POORLY GRADED SAND, fine to SP
medium grained, moist, greenish gray,
with clay, with fine to coarse shell
fragments, strong HCI reaction, 10-15%
shell frag.

fine to coarse grained, grayish green.

fine to medium grained, with fine to
medium shell fragments, strong HCI
reaction.

58.5

53.5

48.5

43.5

I REC = 0"

-30-

-35-

-40-

-45-

-50--

-55-

5+8+9
N = 17
REC = 18"

6+6+8
N = 14
REC = 18"

34+50/5"
N = 50/5"
REC = 8"

50/5"
N = 50/5"
REC = 5"

42+50/3"
N = 50/3"
REC = 10"

continued on next page

LU h.J.J~..., I _________________ _____________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



-TEST Project: Chnabel BORING
Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION(FT)

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

CLAYEY SAND, fine to medium
grained, moist, grayish green.

with fine to coarse shell fragments,
25-30% shell frag.

with fine to coarse shell fragments,
strong HCI reaction, 10-20% shell frag.

5",

67.0 18.5
SILTY SAND, fine to medium grained,
wet, green, with fine to coarse shell
fragments, strong HCI reaction, 15-25%
shell frag.

trace fine to coarse shell fragments,
moderate HCI reaction, 5-10% shell
frag.

0-5% shell frag.

SM

with fine to coarse shell fragments,.
strong HCI reaction, 20-30% shell frag.

continued on next page

I*

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-330
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTHJ CLS.E ] WT .SAMPLINGTES
STRATA DESCRIPTION CLASS. WL . P TESTS REMARKS

(F-_ EPT DATA I
SM

92.0

100.0

-6.5
POORLY GRADED SAND, fine to
medium grained, moist, green, with fine
to coarse shell fragments, with silt,
strong HCI reaction, 40-50% shell frag,
contains cemented sand.

10-25% shell frag.

SR-SM

-J. + i -
BOTTOM OF BORING @ 100.0 FT.

-- 114

ý-95-

-100--

50/4"
N = 50/4"
REC = 4"

8+12+15
N = 27
REC = 18"

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-3310-0,0 nabel Calvert County, Maryland"Ach BORING Contract Number: 06120048
-Schnabel Engineering LOG Sheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: D. Bender

Drilling Method: Mud Rotary

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell

Dates Started: 5/24/06 Finished: 5/24/06

Location: Northing: 216970.57 ft
Easting: 960481.79 ft

Groundwater Observations

Ground Surface Elevation: 68.3 (feet)

DEPTH STRATA DESCRIPTION
(FT)

ROOTMAT AND TOPSOIL.
0.7

4.5

11.5

14.2

21.5

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, orangeish
brown, trace root fragments, trace wood

L fragments.

yellowish brown.

LEAN CLAY, moist, orangeish brown
and gray, trace sand, trace root
fragments.

CL

sandy.

SILTY SAND, fine to medium grained, SM

wet, gray.

FAT CLAY, moist, gray, trace sand. CH

56.8

w=30.8%
LL=57
PL=23

PP=>4.5 tsf

54.1

46.8
SANDY SILT, moist, gray. ML

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-331
hnabea BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4
DPHI E( EV_ I SAMPLING I

DEPTH STRATA DESCRIPTION CLASS. EVWL SE P LIAA TESTS REMARKS(FT) TESTS DEPTHIRKST

ML

26.5
POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, gray and
white, trace fine to coarse shell
fragments (20-30%), HCI reaction
strong, weak cementation.

fine to medium shell fragments
(40-50%).

wet, fine to coarse shell fragments.

SP-SM
41.8

26.8

30-

-35-

-40-

-45-

-50-

41.5
SILTY SAND, fine to medium grained,
moist, gray and greenish gray, trace fine
to medium shell fragments (2-5%), HCI
reaction weak.

white, fine to coarse shell fragments
(15-25%).

continued on next page

SM

30+50
N =50
REC = 12"

31+40+5014"
N = 90/10"
REC = 16"

11+8+12
N = 20
REC = 18"

3+4+7
N = 11
REC = 18"

8+6+7
N = 13
REC = 18"

6+5+5
N=10
REC = 17"

w=21.9%

w=31.6%

Rig chatter at
34 ft.

Rig chatter at
49 ft.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
MORING Calvert County, Maryland
LOG

Boring Number: B-331
Contract Number: 06120048
Sheet: 3 of 4

STRATA DESCRIPTION

greenish gray, fine to medium shell
fragments (2-5%), HCI reaction weak.

fine to coarse shell fragments (35-45%),
HCI reaction strong.

w=35.8%

fine to medium shell fragments (2-5%),
HCI reaction weak.

fine to coarse shell fragments (5-10%),
cementation with strong HCl reaction.

continued on next page 0
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-331
hnabe BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. iELEV. WL SAMPLING TESTS REMARKS
(FT (FT) DEPTH I DATA

SM

-95-

96.5

100.0 -

CLAYEY SAND, fine to medium
grained, wet, greenish gray, trace fine to
coarse shell fragments (5-10%), HCI
reaction moderate.

SC -28.2

5+7+10
N = 17
REC = 18"

7+10+17/5"
N = 27/11"
REC = 18"Xl-31.7 -100-

BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-332
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Shet 1 of 4

Groundwater Observations I~
Boring Contractor: CONNELLY AND ASSOCIATES, INC.

FREDERICK, MARYLAND

Boring Foreman: D. Bender

Drilling Method: Mud Rotary

Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 6/1/06 Finished: 6/2/06

Location: Northing: 217127.42 ft
Easting: 960400.52 ft

Ground Surface Elevation: 65.4 (feet)

DEPTH STRATA DESCRIPTION CLAIFT)

0.4 , ROOTMAT AND TOPSOIL.

CLAYEY SAND, fine to coarse grained,
moist, yellowish brown, trace root
fragments.

fine to medium grained, moist,
orangeish brown and reddish brown,
trace wood fragments, cemented sand

\gravel size.
4.0 -

f

FAT CLAY, moist, orangeish brown and
gray, trace sand.

8.0

13.0

17.0

22.0

SANDY 

SILT, moist, gray.

SANDY SILT, moist, gray.

SILTY SAND, fine to medium grained,
wet, dark gray.

ELASTIC SILT, moist, light gray, trace
sand.

SILTY SAND, fine to coarse grained,
moist, greenish gray and gray, weak
cementation.

continued on next page

Ii
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



• TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-332
hnAbe BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL .SAMPLING TESTS REMARKS
(FT) STRATADESCRIPTIONCLASS._I_(F'T_ __ _ DEPTH I DATA TESTS REMARK___S

SM

fine to medium grained, wet, dark gray
and white, contains fine to medium shell
fragments, 20-30%, HCI reaction strong.

with fine to coarse shell fragments,
60-70%

37.0

42.0

CLAYEY SAND, fine to medium SC
grained, wet, gray and white, with fine to
coarse shell fragments, 40-50%, HCI
reaction strong.

SANDY SILT, wet, greenish gray, trace
organic matter.

ML

28.4

23.4

8.4

-30--

35-

-40-

-45-

-50-

-55-

32+50/5"
N = 50/5"
REC 8"

16+15+16
N = 31
REC = 16"

7+8+15
N =23
REC = 16"

3+3+5
N=8
REC = 18"

50/0.5"
N = 5010.5"

5+6+7
N =13
REC = 18"

rig chatter

rig chatter

white, contains fine to coarse shell
fragments, 20-30%, HCI reaction
strong.

57.0
SILTY SAND, fine to medium grained,
wet, greenish gray and white, contains

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



chnabI
-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

4

DEPTH STRATA DESCRIPTION(FT)

fine to coarse shell fragments, 20-30%,
strong cementation, HCI reaction
strong.

trace fine to medium shell fragments,
2-5%, HCI reaction weak.

light gray and white, with fine to medium
shell fragments, 40-50%, strong
cementation, HCI reaction strong.

trace fine to medium shell fragments,
2-5%, HCI reaction weak.

rig

I0

resumed driling
on 6/2/06 @
7:15am

harder drilling

87.0 -21.6
SANDY SILT, wet, greenish gray, trace
fine to medium shell fragments,
10-20%, HCI reaction moderate.

continued on next page

ML

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-332
~chnabeI BORING Calvert County, Maryland Contract Number: 06120048

SSchnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING T
(FT) [ D I C (FT) DEPTHI DATA TESTS REMARKS

ML

HCI reaction weak

-95-

-100-

6+8+14
N = 22
REC = 17"

7+12+14
N = 26
REC = 18"100.0 -34.6

BOTTOM OF BORING @ 100.0 FT.

L U ___________ ± U . I. .. L .. L. L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant OB-333ec nabel` BORING .Calvert County, Maryland CBor'ngumer
.400Contract Number: 06120048

icnaoe Eng" " heet: 1 of4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/17 --- 10.5' - ---

Drilling Method: Mud Rotary

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5/17/06 Finished: 5/17/06

Location: Northing: 216657.04 ft
Easting: 960386.24 ft

Ground Surface Elevation: 89.5 (feet)

DEPTH ELEV. DA TPLING(FT) STRATA DESCRIPTION CLASS. (FT) WL SAMPLING TESTS REMARKS
DEPTHI DATA

0.5 Forest litter, rootmat and topsoil. • 89.0SP-SM N1+4+3
N=7
REC = 17"POORLY GRADED SAND WITH SILT,

fine to coarse grained, moist, brown,
contains root fragments.

fine to medium grained.

fine to coarse grained, light brown,
contains clayey sand pockets.

fine to medium grained.

fine to coarse grained, wet, brown.

dark yellowish brown, trace fine gravel.

-15-

--10--

--15--

-20-

-25-

2+3+5
N=8
REC = 13"

3+4+4
N=8
REC = 10"

5+5+6
N = 11
REC = 11"

4+8+8
N = 16
REC = 10"

2+3+5
N=8
REC = 17"

12+10+10
N = 20
REC = 14"

2+2+3
N=5
REC = 18"

w=6.2%

17.0

19.5

CLAYEY SAND, fine to coarse grained,
wet, dark orangeish brown and dark
yellowish brown, contains fine to
medium cemented sand pockets,
moderate HCl reaction.

SC
72.5

70.0
FAT CLAY, moist, mottled yellowish
brown and light gray, trace fine to
medium sand, contains fine to medium
clayey sand pockets.

gray, trace mica.

continued on next page

CH

w=32%
LL=57
PL=33

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-333
Babel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. E(LF•' WL SAMPLING TESTS REMARKS
DEPTH DATA 1

CH

moist, gray, trace fine to medium sand.

gray and dark gray, trace mica.

moist, gray, with fine to medium sand,
trace mica.

I-30-

-35--

-40--

-45-

-50-

-55--

REC = 24"

4+4+6
N = 10
REC = 18"

REC = 24"

5+8+8
N = 16
REC = 18"

I

w=38.9%
LL=52
PL=19

PP=2.25 tsf

w=39.7%
LL=61
PL=23

PP=4.00 tsf

w=26.1%

w=25.2%
LL=34
PL=13

w=20.9%

*Shelby tube
sampler push
from 28.5 to
30.5 ft.

*Shelby tube
sampler push
from 38.5 to
40.5 ft.

*Shelby tube

sampler push
from 48.5 to
48.8 ft

43.5

48.5

53.5

SILTY SAND, fine to medium grained,
moist, dark blackish gray, trace fine to
medium shell fragments (±1%), contains
fine to medium moderately cemented
sand pockets, weak HCI reaction.

SM

CLAYEY SAND, wet, gray, some fine to SC
coarse shell fragments (±30%), contains
clayey sand and lean clay pockets,
strong HCI reaction.

46.0

41.0

36.0

01 REC = 4"

SILTY SAND, moist, gray, with fine to
medium sand, trace fine to medium
shell fragments (±5%), moderate HCI
reaction, trace mica.

continued on next page

SM 18+32+33
N = 65
REC = 16"

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



na b~eE
TEST Project:

BORING
LOG

ICalvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH STRATA DESCRIPTION(FT)

62.0

67.0

78.5

87.0

i
SANDY SILT,fine to medium, moist,
gray, contains strongly cemented sand
pockets and indurated silt pockets,
weak HCI reaction, trace fine to medium
shell fragments (±1%).

i
SILTY SAND, with gravel, fine to,
medium grained, wet, light oliveish gray
and greenish gray, contains thin (1 inch)
shell bed layer and strongly cemented
sand pockets, trace fine to coarse shell
fragments (±5%), strong HCI reaction.

gray, few fine to coarse shell fragments
(±10%), weak HCI reaction, (weak HCI
reaction applicable to test area where
no shell fragments were observed).

w=19.3%

w=28.7%
LL=NP
PL=NP

from 69.5 to 70
ft (moderate to
strong rig
chatter).

11.0
POORLY GRADED SAND WITH SILT,
trace fine to medium shell fragments
(±5%).

light greenish gray and gray, trace fine
to medium shell fragments (±1%),
contains silt pockets, weak HCI
reaction.

SP-SM

SILTY SAND, fine to medium grained,
wet, light greenish gray and gray, trace
fine to medium shell fragments (±1%),
moderate HCI reaction.

continued on next page

SM
2.5

i0
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-333
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(Fr) I (FT)] DEPTHt DATA I

SM

light gray and gray, mostly fine to
coarse shell fragments (±50%), contains
fine to medium sandy lean clay pockets,
strong HCI reaction, strong
cementation, contains black particles
(<1/8 inch).

mostly moderately cemented sand
below 98.7 ft.

-95-

11+39+50/5"
N = 89/11"
REC = 17"

50/4"
N = 50/4"
REC = 4"

w=16.1% *Moderate to
dufficult rotary
advancement
below 95.5 ft
(moderate to
strong rig
chatter at 95.5,
97, and 98 ft).

98.8 -9.3

t301I I UMA Ut- bUK-INU (a_) ýiOJ5 r- 1.

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Brng Number: B-334hna~bel BORING Calvert County, Maryland CotratNme:0104

: Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 5/23 --- 11.0' ---

Drilling Method: Mud Rotary Start of day 5/24 --- 4.0' ---
Drilling Equipment: Failing-1500

Schnabel Representative: R. Vinzant

Dates Started: 5/23/06 Finished: 5/24/06

Location: Northing: 216515.53 ft
Easting: 960556.61 ft

Ground Surface Elevation: 86.8 (feet)

DEPTH STRATA DESCRIPTION CLASS. SAMPLING TESTS REMARKS
) _(f L DEPTH DATA T

POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, dark
brown, and organic matter.

SP-SM V1+1+2
N=3
REC = 18"

Yellowish brown, contains root
fragments.

5.0

7.5

9.5

18.5

23.0

SILTY SAND, light brown SM

LEAN CLAY, moist, oliveish gray, with CL
sand, Fine-med. sand.

SILTY SAND, fine to medium grained, SM
wet, light gray.

Orangeish brown, Med. - coarse sand.

SANDY LEAN CLAY, moist, greenish CL
gray, contains mica.

81.8

79.3

77.3

68.3

63.8

-5-

-10-

-15-

1+1+1
N=2
REC = 18"

4+2+2
N=4
REC = 12"

1+1+1
N=2
REC = 18"

4+4+3
N=7
REC = 18"

4+7+7
N = 14
REC = 18"

1+1+2
N=3
REC = 18"

REC = 24"

w= 15.9%

w= 15.6%
LL=NP
PL=NP

w=31.3%

w=35.3%
LL=51
PL=16

PP=2.00 tsf

-20-

-25-

FAT CLAY with sand, moist, dark
greenish gray

CH I
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing.



TEST Project: Calvert Cliffs Nuclear Power Plant
hnabel BORING Calvert County, Maryland

Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION CLASS. TELEV. WIL
(FT) ____________ __.IF

T
) _ DEPTH

CH

53.833.0

38.5

53.5

56.0

LEAN CLAY, moist, gray CL

SILTY-SAND, fine to medium grained, SM
moist, greenish gray, contains mica.

.5
10
= 18"

= 13"

.7
13
= 18"

5+24

No PP due to
bent tube

48.3

w=27%

/2" w=27.2%

33 3

-HPOORLY GRADED SAND WITH SILT,
fine to medium grained, wet, light gray,
shell fragments, moderate HCI reaction,
40% fine-med. shell.

SP-SM w=21.4%
Start of drilling
for the day,
harder drilling

30.8
SILTY SAND, fine to medium grained,
wet, light gray, shell fragments, strong
HCI reaction, 40% shell.

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing.



chnabel
ýSchnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH STRATA DESCRIPTION(FT)

61.0

66 0

SILTY GRAVEL with sand, fine to
medium grained, wet, greenish gray,
shell fragments, contains cemented
sand, weak HCI reaction, 5% med. -
coarse shell.

5"

SILTY SAND, fine to medium grained,
wet, greenish gray, shell fragments,
contains cemented sand, weak HCI
reaction, 5% fine - med. shell.

Moderate HCI reaction, 15% med. -
coarse shell.

3% med. - coarse shell.

3% fine - med. shell.

25% med. - coarse shell.

continued on next page

w=27.3%

w=28%

I*
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-334
hnabe! BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL -,SAMPLING TESTS REMARKS
(FT) S (FT) DEPTHI DATA T R

SM

Light gray, strong HCI reaction, 40%
med. - coarse shell.

Light gray, 25% med. - coarse shell.

-95-

-100-

21+50/5"
N = 50/5"
REC = 11"

9+14+22
N = 36
REC = 18"

w=28.9%

100.0 -13.3
BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing.



TEST Project: Calvert Cliffs Nuclear Power Plant -Boring Number: B-335Bch abel BORING Calvert County, MarylandCotatNme:0104
1110Contract Number: 06120048 j

Schnabel Egnern LOG Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/2 --- 19.0' - ---

Drilling Method: Mud Rotary

Drilling Equipment: CME-750

Schnabel Representative: B. Bradfieid

Dates Started: 5/2/06 Finished: 5/3/06

Location: Northing: 216732.7 ft
Easting: 960703.3 ft

Ground Surface Elevation: 99.5 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

0.4 - ROOTMAT AND TOPSOIL. • 99.1SP-SM
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist,
orangeish brown, trace root fragments.

2.5

5.0

7.5

10.5

13.5

23.5

24.5

LEAN CLAY with sand, moist, CL
orangeish brown, trace root fragments.

SILTY SAND, fine to medium grained, SM
moist, orangeish brown.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, brown
and orangeish brown.

SILTY SAND, fine to medium grained, SM
moist, brown and orangeish brown.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, white and
orangeish brown.

wet, orange and brownish yellow.

97.0

94.5

92.0

89.0

86.0

76.0

75.0

-5-

10-

-15-

-20-

-25-

2+3+3
N=6
REC = 15"

1+3+4
N=7
REC = 13"

1+2+1
N=3
REC = 8"

4+5+10
N =15
REC = 16"

12+12+7
N =19
REC = 14"

7+8+13
N =21
REC = 12"

7+9+10
N = 19
REC = 18"

7+7+2
N=9

V

CLAYEY SAND, fine to coarse grained,
moist, brown and reddish yellow, trace
fine gravel.

continued on next page

SC

SM

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



,Ichnabel
-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH
(FT)

STRATA DESCRIPTION

SILTY SAND, trace fine gravel, fine to
coarse grained, wet, yellow and
orangeish brown..

gray.

PP=2.50 tsf

43.5 56.0
LEAN CLAY with sand, moist, gray.

PP=>4.5 tsf

gray and light gray.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



40 TEST Project: Calvert Cliffs Nuclear Power Plant Bonn Number: B-335
, nabel BORING Calvert County, Maryland tr u 06120048Contract Number: 0104

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH SELEV. L SAMPLING TESTS REMARKS
(FT) (FT) __ DEPTH DATA

CL
58.8

63.5

73.5

78.5

79.2

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, gray and
light gray, trace fine to medium shell
fragments, moderate HCI reaction.

SILTY SAND, moist, light gray, trace
fine to medium shell fragments,
moderate HCI reaction.

fine to coarse shell fragments, strong
HCI reaction.

SM

40.7

36.0

26.0

21.0

20.3

I

LEAN CLAY with sand, moist, light gray
and white, trace fine to medium shell
fragments, strong HCI reaction.

-60-

-65-

-70-

-75-

-80--

-85-

-90-

REC = 1"
30+50/2"
N = 50/2"
REC = 13"

15+18+21
N =39
REC = 18"

18+20+20
N = 40
REC = 17"

10+50/2"
N = 50/2"
REC = 17"

8+8+24
N = 32
REC = 18"

6+8+7
N= 15
REC = 18"

5+3+5
N=8
REC = 18"

hard pan
-\encountered

Changed to
roller bit

tube refusal at
13 inches
bent tube

PP=1.50 tsf

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, light gray
and white, with fine to coarse shell
fragments, strong HCI reaction. /
SILTY SAND, fine to medium grained,
moist, light gray and grayish brown, with
fine to coarse shell fragments, strong
HCI reaction.

gray and white.

dark gray and white.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



be! TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-335hna BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. E(E_{ WL SAMPLING TESTS REMARKS
(T -1 (F) DEPTH I DATA I

SM

wet, gray and greenish gray, trace fine
to coarse shell fragments.

SILTY SAND, fine to medium grained,
wet, gray and greenish gray, trace shell
fragments.

-95-

-100-

4+5+5
N = 10
REC = 18"

5+7+9
N = 16
REC = 18"

SM

100.0 -0.5
BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



000TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-336, ohnabel BORING Calvert County, Maryland Cnrct Number: 06120048

-Schnabel Engineering_ LOG ShetI of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/12 --- 10.5'

Drilling Method: Mud Rotary

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5/12/06 Finished: 5/15/06

Location: Northing: 216632.91 ft
Easting: 960750.27 ft

Ground Surface Elevation: 96.9 (feet)

DEPTH I STRATA DESCRIPTION i CLASS.E WL SAMPLING TESTS REMARKS
(FT) DEPTH DATA

0.3 -, Forest litter, rootmat and topsoil. 96.6FILL X3+4+3
N=7
REC = 18"

*NWJ rods
used.

Silty sand PROBABLE FILL, fine to
coarse grained, moist, brown, FILL.

fine to medium grained.

brown and grayish brown.

brown.

10.5

11.5

17.0

22.0

Clayey sand PROBABLE FILL, fine to FILL
medium grained, wet, brown, contains
leaf fragm7ents. ,/ SC

CLAYEY SAND, fine to medium
grained, moist, brown.

light blueish gray.

SANDY LEAN CLAY, fine to medium, CL
moist, light blueish gray and light
orangeish brown.

86.4

85.4

-5--

-10-

-15-

-20-

-25--

2+2+2
N=4
REC = 11"

WOH+1+2
N=3

REC = 12"

1+1+1
N=2
REC = 10"

WOH+WOH
+6
N=6
REC = 16"

2+6+4
N = 10
REC = 14"

WOH+3+6
N=9
REC = 14"

1+2+1
N=3
REC = 18"

79.9

74.9

w=1 1.4%

PP=2.00 tsf

PP=1.00 tsf

SANDY SILT, fine to medium, wet,
yellowish brown and light gray.

ML

continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-336 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-336
hnabe BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. WELEV. SAMPLING TESTS REMARKS
(FT) ) DEPTH RMDATAK

ML

27.0

37.0

42.0

47.0

52.0

56.0

FAT CLAY, moist, gray, trace fine to
medium sand and mica.

trace fine sand.

CH
CH

69.9

59.9

54.9

49.9

1+3+4
N=7
REC = 18"

-30-

I-35-

ELASTIC SILT, moist, light greenish
gray and gray, trace fine sand and mica.

MH

-40-

REC = 27"

3+4+6
N=10
REC = 18"

REC = 27"

6+6+7
N =13
REC = 18"

w=26.9%

PP=2.25 tsf

PP=3.25 tsf

-w=25.9%

FAT CLAY, moist, gray, trace fine sand CH
and mica.

SANDY LEAN CLAY, fine to medium, CL
moist, gray, trace mica.

CLAYEY SAND, fine to medium SC
grained, moist, gray, contains clayey
sand pockets.

-45- I

-50-

44.9

40.9

I,
REC = 19" PP=NA tsf

**Resumed
drilling at 8:45
AM on 5/15/06.

*Relative

difficultly in
rotary
advancement
below 56 ft.

-55-

POORLY GRADED SAND WITH SILT,
fine to medium grained, trace coarse
gravel, contains clayey sand pockets,
moist, gray.

continued on next page

SP-SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-336 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant
chnabel BORING Calvert County, Maryland

Schnabel Engineering LOG

DEPT STRATA DESCRIPTION CLASS. EEV. WL
(F'r) (FT) IDEPTH

62.0
SILTY SAND, fine to medium grained,
moist, gray, trace fine to medium shell
fragments (±5%), weak HCI reaction.

wet, gray, little fine to coarse shell
fragments (±20%), strong HCI reaction.

moist, light gray, mostly moderately
cemented sand layers, weak HCI
reaction.

wet, oliveish gray and light gray, few fine
to coarse shell fragments (±10%),
moderate HCI reaction, moderate
cementation.

gray, trace fine to coarse shell
fragments (±5%), strong HCI reaction,
(strong HCI reaction with shell
fragments only).

weak HCI reaction.

continued on next page

w=19.6%

w=27.3%

*Moderate to
difficult rotary
advancement
below 73.5 ft.
*Slight to
moderate
difficultly in
rotary
advancement
below 75 ft.

|

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data. '
3. Ground water observation well OW-336 installed at nearby location.



C TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number B-336
hnab _ BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV.[" WL 'SAMPLING TESTS REMARKS
(F'Tr _ I (IT DEPTHj DATA

SM

gray, trace fine to medium shell
fragments (±5%), contains contains
clayey sand layers, weak HCI reaction.

97.0

100.0

CLAYEY SAND, fine to medium SC
grained, wet, gray, trace fine to medium
shell fragments (±1%), weak HCI
reaction.

-0.1

-3.1

-95-

-100-

7+7+11
N = 18
REC = 18"

4+6+7
N = 13
REC = 18"

w=32.1%

BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-336 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-337echnab'01 BORING Calvert County, Maryland.. 900 Contract Number: 06120048
Schnabel Engineering LOG Sheet: I of 4

Groundwater Observations I
Boring Contractor: CONNELLY AND ASSOCIATES, INC.

FREDERICK, MARYLAND

Boring Foreman: D. Bender

Drilling Method: Mud Rotary

Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 6/6/06 Finished: 6/7/06

Location: Northing: 217257.88 ft
Easting: 960264.41 ft

Ground Surface Elevation: 71.8 (feet)

DEPTH
(FT) STRATA DESCRIPTION

i
ROOTMAT AND TOPSOIL.

0.8

2.5

4.5

7.0

13.0

17.0

22.0

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, yellowish
brown and orangeish brown, trace root
fragments.

CLAYEY SAND, fine to coarse grained,
moist, orangeish brown, trace root
fragments, trace wood fragments.

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, orangeish
brown.

SILTY SAND, fine to medium grained,
wet, gray.

SANDY ELASTIC SILT

SILTY SAND, fine to medium grained,
wet, gray.

FAT CLAY, moist, gray, trace sand.

continued on next page

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: Ehnab__ BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

3-337 I
DEPTH STRATA DESCRIPTION

27.0

37.0

CLAYEY SILT, moist, gray, trace sand.

34.8
SILTY SAND, fine to medium grained,
moist, gray and white, contains fine to
medium shell fragments, 20-30%, weak
cementation, HCI reaction strong.

wet, with fine to coarse shell fragments,
40-50%.

SM

47.0

w=29%

w=39.9%/

w=25.7%
LL=38
PL=19

PP=2.00 tsf

24.8
CLAYEY SAND, moist, greenish gray,
trace fine to medium shell fragments,
2-5%, HCI reaction weak.

SC

57.0 14.8
SILTY SAND, fine to medium grained,
wet, greenish gray, contains fine to

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



• I•TEST Project:, hnabel BORING
-Schnabel Engineering LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number: B-337 I
IContract Number: 06120048 I

DEPTH STRATA DESCRIPTION(FT)

coarse shell fragments, 20-30%, HCI
reaction strong.

62.0
LEAN CLAY with sand, wet, greenish
gray, trace fine to coarse shell
fragments, 10-20%, HCI reaction weak.

67.0
SILTY SAND, fine to medium grained,
wet, greenish gray and white, trace fine
to medium shell fragments, 5-10%, HCI
reaction weak.

fine to coarse grained, gray and white,
with fine to coarse shell fragments,
50-60%, strong cementation, HCI
reation strong.

w=30.9%

18"

Rig chatter

Rig chatter

contains fine to coarse shell fragments,
10-20%.

w=21%

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-337
BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. 1ELEV. WL SAMPLING TESTS REMARKS
(F'T) (FT ) DEPTHI DATA

SM

92.0

100.0

SANDY SILT, wet, greenish gray, trace ML
fine to medium shell fragments, 5-10%,
HCI reaction weak.

-20.2

-28.2

-91

-95--

4+7+12
N = 19
REC = 18"

4+5+7
N = 12
REC = 18"-100-

BOTTOM OF BORING @ 100.0 FT.

rs __________ U U ~ I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



#-#*hnTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-338Jib nabel BORING Calvert County, Maryland Contract Number: 06120048
- Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 6/8 25.0' - ---

Drilling Method: Mud Rotary Start of day 6/13 35.0'

Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 6/8/06 Finished: 6/13/06

Location: Northing: 217121.1 ft
Easting: 960150.1 ft

Ground Surface Elevation: 98.0 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WIL SAMPLING TESTS REMARKS

WFT) - DEPTH.t DATA

0.5 ROOTMAT AND TOPSOIL.

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, yellowish
brown.

orangeish brown and reddish brown.

trace gravel.

trace gravel.
F

97.5
SP-SM

--5--

-10-

-15-

-20-

--25--

N

2+2+2
N=4
REC = 12"

3+3+3
N=6
REC = 18"

3+4+5
N=9
REC = 16"

5+6+7
N = 13
REC = 18"

7+8+9
N = 17
REC = 18"

6+8+6
N = 14
REC = 16"

6+4+9
N = 13
REC = 18"

2+2+2
N=4
REC = 16"

17.0 81.0
CLAYEY SAND, fine to coarse grained,
wet, orangeish brown.

continued on next page

SC

N
resumed

drilling on
6/9/06 @ 7:00

fat clay layer

F- I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-338
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schna-bel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL ,SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

SC

27.0

32.0

LEAN CLAY, moist, gray, with sand. CL

FAT CLAY, moist, gray, with sand. CH

SANDY SILT, moist, gray. ML

71.0

66.0

56.0

48.5

-30--

-35-

-40--

-45-

42.0

49.5

1+2+2
N--4
REC = 18"

2+3+3
N=6
REC = 18"

1+3+4
N=7
REC = 18"

3+3+4
N=7
REC = 18"

REC = 24"

6+8+11
N = 19
REC = 18"

color change in
mud tub from
orangeish
brown to gray

I PP=>4.5 tsf

ELASTIC SILT, moist, gray, trace sand.

SANDY SILT, moist, gray, weak
cementation.

continued on next page

MH 50-

F-
L

--55-- N
57.0 - 41.0

ML

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

Boring Number: B-338
Contract Number: 06120048

SSheet: 3 of 4

DEPTH STRATA DESCRIPTION(FTr)

Rig chatter

67.0

72.0

77.0

82.0

SILTY SAND, fine to medium grained, SM
wet, gray and white, contains fine to
coarse shell fragments, 30-40%, HCI
reaction strong, 1/2" clay lense.

LEAN CLAY, moist, greenish gray, trace CL
sand, trace fine to medium shell
fragments, 2-5%, HCI reaction weak.

CLAYEY SAND, fine to medium SC
grained, moist, greenish gray, trace fine
to coarse shell fragments, 2-5%, HCI
reaction weak.

31.0

+19

15"

26.0

18"

21.0

Rig chatter
16.0

SILTY SAND, fine to coarse grained,
wet, light gray, contains fine to coarse
shell fragments, 20-30%, strong
cementation, HCI reaction strong.

greenish gray and white.

continued on next page

SM
no shelby tube
taken due to
heavy rig
chatter
Resumed
drilling on
6/13/06 @
7:00am

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
hnabel BORING Calvert County, Maryland

§Schnabel Engineering LOG

DEPTH
(FT) STRATA DESCRIPTION

with fine to coarse shell fragments,
50-60%, strong cementation.

contains fine to medium shell
fragments, 10-20%, HCI reaction
moderate.

PP=2.00 tsf

99.6 -1.6
BOTTOM OF BORING @ 99.6 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Proje t: Calvert Cliffs Nuclear Power Plant oring Number: B-339##-Ochnabel BORING Calvert County, Maryland..91100 Contract Number: 06120048
Schnabel Engineering LOG Sheet: 1 of 4

Groundwater Observations
Boring Contractor: CONNELLY AND ASSOCIATES, INC.

FREDERICK, MARYLAND

Boring Foreman: D. Bender

Drilling Method: Mud Rotary

Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 6/7/06 Finished: 6/8/06

Location: Northing: 217095.21 ft
Easting: 960211.99 ft

Ground Surface Elevation: 92.0 (feet)

DEPTH
(FT) STRATA DESCRIPTION

0.5 ROOTMAT AND

POORLY GRADED SAND, trace
gravel, trace silt, fine to coarse grained,
moist, yellowish brown.

orangeish brown.

I
1.i

reddish brown and orangeish brown.

-1(

13.5

17.0

22.0

78.5
SILTY SAND, trace rock fragments, SM
red-brown, 0.5" cemented sand lense

CLAYEY SAND, fine to medium SC
grained, wet, orangeish brown and gray.

w=19.9%

75.0

resumed drilling
on 6/8/06 @
7:30am

70.0
LEAN CLAY, wet, gray, with sand.

continued on next page

CL

18"

18"

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-339
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ,ELEV. WL SAMPLING TESTS REMARKS(FT) (FT) DEPTHI DATA

CL

27.0

48.5

53.5

57.0

SANDY FAT CLAY, wet, gray, with
sand.

CH
65.0

43.5

-30-

-35-

-40-

-45-

-50-

-55-

2+2+3
N=5
REC = 18"

2+3+4
N=7
REC = 18"

2+3+5
N=8
REC = 18"

3+4+7
NN=11
REC = 18"

w=31.5%
LL=55
PL=19

w=27%
LL=62
PL=21

w=28.6%
LL=71
PL=17

w=31%
LL=60
PL=22

w=27.8%
LL=40
PL=20

w=30.8%
LL=48
PL=30

SANDY LEAN CLAY, dark gray

SILTY SAND, moist, greenish gray,
trace sand.

CL 4+6+7
N = 13
REC = 17"

6+11+15
N = 26
REC = 18"

-- 38.5
SM

35.0
POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray and

continued on next page

SP-SM Harder drilling

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-339
nabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (F') DEPTHI DATA _ I

white, contains fine to coarse shell
fragments, 10-20%, strong
cementation, HCI reaction moderate.

SP-SM

62.0

67.0

72.0

88.5

CLAYEY SAND, fine to coarse grained, SC
wet, gray and white, with fine to coarse
shell fragments, 60-70%, HCI reaction
strong.

ELASTIC SILT, moist, gray and MH
greenish gray, trace sand.

SILTY SAND, fine to coarse grained, SM
wet, gray, Strong cementation, HCI
reaction strong.

fine to medium grained, gray and white,
with fine to coarse shell fragments,
40-50%.

greenish gray and white, contains fine to
coarse shell fragments, 10-20%, HCI
reaction moderate.

30.0

25.0

20.0

3.5

-60-

-- 65-

-70-

-75-

-80--

-85--

-90-

28+50/5"
N = 50/5"
REC = 10"

8+8+7
N = 15
REC = 18"

4+5+5
N = 10
REC = 18"

50/2"
N = 50/2"
REC = 1"

21+22+15
N = 37
REC = 18"

5+7+12
N = 19
REC = 18"

7+7+14
N = 21
REC = 18"

w=28.1 %
LL=NP
PL=NP

w=25%
LL=49
PL=21

w=38.8%
LL=53
PL=38

w=16.6%

w=31.5%

w=29%

No shelby tube
taken due to
heavy rig
chatter

Rig chatter

Rig chatter

POORLY GRADED SAND WITH SILT,
contains shells, dark gray

SP-SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



00C TEST Project: Calvert Cliffs Nuclear Power Plant
Chnabel BORING Calvert County, Maryland
n-bel Eni ... ino LOG

STRATA DESCRIPTION

100.0 -8.0
BOTTOM OF BORING @ 100.0 FT.

1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



00"TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-340
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet! 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Chew Encountered 8/3 --- 13.5' - ---

Drilling Method: Mud Rotary

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: B. Bradfield

Dates Started: 8/3/06 Finished: 8/7/06

Location: Northing: 217171.34 ft
Easting: 961225.22 ft

Ground Surface Elevation: 84.6 (feet)

DEPTH STRATA DESCRIPTION CLASS. 1ELEV.I WL SAMPLING TESTS REMARKS(_) _DEPTHj DATA

0.4 •TOPSOIL.
SILTY SAND, fine to coarse grained,
moist, orangeish brown, trace root
fragments, trace gravel, PROBABLE
FILL.

brown, trace gravel.

grayish brown.

- 84.2
SM X3+5+5

N=10
REC = 18"

5

z

13.0

17.0

22.0

CLAYEY SAND, fine to coarse grained, SC
wet, orangeish brown.

SILTY SAND, fine to coarse grained, SM
wet, orangeish brown.

71.6

67.6

62.6

-10-

-15-

-20-

-25-

3+3+2
N=5
REC = 18"

2+2+2
N=4
REC = 18"

4+2+2
N=4
REC = 18"

5+5+5
N=110
REC = 18"

4+9+9
N = 18
REC = 16"

4+6+6
N = 12
REC = 13"

4+2+4
N=6
REC = 18"

U-1 5- used b
1/4" HSA to
enlarge hole for
taking Pitcher
samples

15'- Start of day
8/4/06
15'- Begin mud
rotary

SANDY FAT CLAY, fine to medium,
moist, dark gray.

CH

continued on next page

IComments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

Borina Number: B-340
Contract Number: 06120048

DEPTH STRATA DESCRIPTION(FTr) I

with sand, contains mica.

gray.

37.0

42.0

57.0

47.6
CLAYEY SAND, fine to medium SC
grained, wet, dark gray, contains mica.

42.6
POORLY GRADED SAND WITH SILT,
fine to coarse grained, wet, dark
orangeish brown, trace cemented sand,
weak cementation.

fine to medium grained, light brownish
white.

light gray.

FINE TO MEDIUM SANDY FAT CLAY,
moist, gray and brownish white, 0-10%

continued on next page

SP-SM

45'- Driller
noted harder
drilling

/4"

CH ]27.6

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Ichnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

Boring Number:

DEPTH
(Fr)

STRATA DESCRIPTION 9
fine to medium shell fragments,
moderate HCI reaction, HCI reaction
localized to decomposed shell
fragments.

62.0

77.0

87.0

CLAYEY SAND, fine to medium
grained, wet, light gray and brownish
white, 20-30% fine to coarse shell
fragments, some cemented sand,
strong HCI reaction, moderate
cementation, HCI reaction localized to
decomposed shell fragments.

1 zone of strongly cemented sand and
fine to coarse shell fragments, strong
HCI reaction, gray

weak cementation, HCI reaction
localized to decomposed shell
fragments.

66'- Pitcher
sample;

68'- Start of day
8/7/06

20-30% fine to coarse shell fragments,
with cemented sand, strong HCI
reaction, moderate cementation, 1" of
highly cemented sand at tip of shoe.

7.6
POORLY GRADED SAND WITH CLAY,
fine to medium grained, wet, dark gray
and brownish white, 0-10% fine to
medium shell fragments, moderate HCI
reaction, HCI reaction localized to shell
fragments.

dark gray, 0-10% fine to medium shell
fragments, weak HCI reaction, HCI
reaction localized to shell fragments.

SP-SC

+ -2.4
CLAYEY SAND, fine to medium
grained, wet, greenish gray and
brownish white, 30-40% fine to coarse
shell fragments, strong HCI reaction,
HCI reaction generally localized to shell
fragments.

SC

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion,
2. * = See Appendix I for additional lab testing data.



TEST Project:
ORING
LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

light gray and brownish white, 30-40%
fine to coarse shell fragments, with
cemented sand, strong HCI reaction,
strong cementation.

POORLY GRADED SAND WITH CLAY,
wet, dark gray, 0-10% fine to medium
shell fragments, weak HCI reaction, HCl
reaction localized to very small shell
fragments.

BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon comp!etion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-341nabOl BORING Calvert County, MarylandratN
Schnabel Eniern LOG Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 7/11 --- 13.5' - ---

Drilling Method: Mud Rotary

Drilling Equipment: Failing-1500 (Truck)

Schnabel Representative: K. Megginson

Dates Started: 7/11/06 Finished: 7/12/06

Location: Northing: 217036.4 ft
Easting: 961104.48 ft

Ground Surface Elevation: 98.2 (feet)

DEPTH STRATA DESCRIPTION CLASS. EV.[WL SAMPLINGTESTS REMARKS

(FT) (FT) DEPTH I DATA T

0.5 Poorly graded sand FILL, fine to coarse
grained, moist, light brown, trace silt,
contains black filter fabric fragment at
0.5 ft.

FILL

SM
97.7 N2+5+7

N = 12
REC = 10"

SILTY SAND, fine to coarse grained,
moist, brown

yellowish brown and light brown.

-stratified below 3.8 ft

stratified brown and yellowish brown,
trace fine gravel

yellowish brown.

trace fine to coarse gravel.

wet, yellowish brown and light orangeish
brown.

stratified below 14.7 ft.

5

10-

15-

[-20-

-25-

3+4+5
N=9
REC = 12"

4+5+6
N = 11
REC = 12"

3+4+4
N=8
REC = 13"

5+8+11
N = 19
REC = 12"

6+10+11
N =21
REC = 11"

3+7+10
N = 17
REC = 11"

1+3+2
N=5
REC = 4"

*5.4" O.D. Drag
bit from 0 to
18.5 ft.
*Switched to
4-3/4" O.D.
Drag bit below
18.5 ft.

brown and light brown.

fine to medium grained, light brownish
gray, yellowish brown, and orangeish
brown, contains clayey sand layer below

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-341
hnabel BORING Calvert County, Maryland Contract Number: 06120048

ýSchnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. EL(E.F, WL DE SAMPLING TESTS REMARKS(F)(Fr) DEPTH DATA

24.7 ft. SM

27.0

32.0

47.0

52.0

57.0

SANDY LEAN CLAY, fine to medium, CL
wet, yellowish brown and light grayish
brown, contains clayey sand pockets.

gray, trace mica below 29 ft.

FAT CLAY, moist, brownish gray and CH
dark gray, trace fine to medium sand
and mica, contains fine to medium
clayey sand pockets.

brownish gray and gray, contains fat
clay with fine to medium sand pockets.

trace organic matter (±1%), (soil may
lab classify as MH).

ELASTIC SILT, moist, gray, trace fine to MH
medium sand and mica, contains silty
sand and clayey sand pockets and
lenses.

CLAYEY SAND, fine to medium Sc
grained, moist, gray, trace mica.

grayish brown and dark reddish brown,
little fine to coarse oxidized shell
fragments (±20%), contains silty sand
pockets below 54.5 ft.

71.2

66.2

51.2

46.2

41.2

z-30-

-35--

-40-

-45-

-50-

-55--

N

2+3+3
N=6
REC = 18"

2+2+4
N=6
REC = 18"

2+4+4
N=8
REC = 18"

3+5+7
N = 12
REC = 18"

6+8+12
N = 20
REC = 18"

8+15+27
N = 42
REC = 18"N

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, dark

continued on next page

SP-SM

J ~...L6LJ 2

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-341
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabei Engineering LOG I Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) 

(FT) DEPTH DATA R
brown and brown. SP-SM

62.0

67.0

POORLY GRADED SAND, trace silt,
fine to medium grained, moist, gray.

SP
36.2

31.2
SILTY SAND, fine to medium grained,
moist, gray, some fine to coarse shell
Fragments (±40%), strong HCI reaction.

mostly strongly cemented sand layers
(±80%), little fine to coarse shell
fragments (±20%).

oliveish gray, mostly weak to strongly
cemented sand pockets.

gray, trace fine to coarse shell
fragments (±5%), moderate HCI
reaction.

trace fine to medium shell fragments
(±<5%).

continued on next page

SM

-60-

-65-

-70-

-75-

-80-

-85-

-90-

40+50/4"
N = 50/4"
REC = 10"

50
REC = 5"

27+50/5"
N = 50/5"
REC = 9"

50/2"
N = 50/2"
REC = 1"

21+50/3"
N = 50/3"
REC = 9"

6+7+11
N = 18
REC = 18"

REC = 24"

-Switcnea to 5"
O.D. Tri-cone
roller bit below
58.5 ft.

*Switched to
4-3/4" O.D.
Drag bit below
63.5 ft.

*Very difficult
rotary
advancement
from 73 to 73.5
ft (slow rotary
advancement).
*Very to
extremely
difficult rotary
advancement
from 73.5 to
78.5 ft (very
strong rig
chatter).
*Switched to 5"
O.D. Tri-cone
roller bit below
73.5 ft.
*Extremely
difficult rotary
advancement
fron 78.5 to
82.5 ft (very
strong rig
chatter).
*Switched to
4-3/4" O.D.
Drag bit below
83.5 ft.

*Osterberg
sampler tube
push from 88.5
to 90.5 ftI

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0
TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-341

hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineerin9 LOG Sheet: 4 of 4
DEPTH STRATA DESCRIPTION CLASS. E WL SAMPLING TESTS REMARKS

(F'rFT(FT) DEPTH DATA

SM

very weak HCl reaction

--95--

5+8+11
N = 19
REC = 15"

REC = 24"

97.0

100.5

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, gray, trace
fine to medium shell fragments (±1%),
moderate HCI reaction, (soil may lab
classify as SP).

1.2

-2.3
BOTTOM OF BORING @ 100.5 FT.

-100-I
*Osterberg
sampler tube
push from 98.5
to 100.5 ft

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



• CTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-40
BORING Calvert County, MarylandN

-Schnabel Engineering LOG Sheet: 1 of 13

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 6/19 33.5' - ---

Drilling Method: Mud Rotary

Drilling Equipment: Failing-1500 (Truck)

Schnabel Representative: K. Megginson Start of day 6/22 --- 35.0' - ---

Dates Started: 6/19/06 Finished: 6/29/06 Start of day 6/26 --- 33.0' ---

Location: Northing: 216344.12 ft
Easting: 961516.81 ft

Ground Surface Elevation: 72.1 (feet)

DPHELEV. SAMPLING(FT) STRATA DESCRIPTION CLASS. (FT) WL SAMPI TESTS REMARKS
(_ ___-I_ _ _)t DEPTH DATA _ _I_ _

SILTY SAND, fine to coarse grained,
moist, brown, contains root fragments.

stratified brown and light brown, trace
fine gravel.

fine to medium grained, light brown.

fine to coarse grained, brown.

SM A
z

fine to medium grained, light grayish
brown and light orangeish brown below
8.5 ft.9.5

18.5

23.5

62.6/CH

FAT CLAY, trace fine to medium sand,
moist, light gray, yellowish brown and
orangeish brown, contains root
fragments.

light gray and yellowish brown, contains
dark reddish brown pockets and
subvertical planes.

-5--

-10--

--15--

-20-

-25-

2+3+3
N=6
REC = 13"

2+3+2
N=5
REC = 14"

2+6+12
N = 18
REC = 13"

5+6+7
N = 13
REC = 14"

2+4+5
N=9
REC = 16"

2+4+4
N=8
REC = 18"

2+3+6
N=9
REC = 18,

3+5+6
N=11
REC = 18.

w=3.6%

w=26.6%
LL=66
PL=20

w=34.2%
LL=62
PL=20

w=36.9%
LL=70
PL=37

w=27.9%
LL=47
PL=28

*Relatively
difficult rotary
advancement
from 2 to 2.5 ft
(difficult
advancement
probably due to
large root
fragment).

*5.4" O.D. Drag
bit below 0 ft.

*Slight rig

chatter at 11 ft.

*4-3/4" O.D.

Drag bit below
18.5 ft.

SANDY ELASTIC SILT, with shells, MH
gray, trace mica and organic matter
(+1%).

53.6

48.6
SANDY LEAN CLAY, with fine to
medium sand, contains clayey sand
lenses and pockets, moist, grayish

continued on next page

CL

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-401 installed at a nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant
hnabel BORING Calvert County, Maryland

-Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION
(F-r)

brown and dark yellowish brown,
contains dark orangeish brown pockets.

fine to medium sandy, gray and grayish
brown, contains dark orangeish brown
pockets.

32.0

37.0

42.0

POORLY GRADED SAND, fine to SP
medium grained, trace silt, wet, light
brown

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, gray.

40.1

w=20,8%

35.1

30.1
SILTY SAND, fine to medium grained,
wet, gray.

moist, oliveish gray, mostly moderately
cemented sand (±100%), moderate HCI
reaction below 44 ft.

wet, gray, little fine to coarse shell
fragments (±15%), strong HCI reaction.

trace fine to coarse shell fragments
(±5%), very weak HCI reaction.

continued on next page

SM

4", w=21.4% *Very to
extremely
difficult rotary
advancement
from 44 to 48 ft
(moderate to
strong rig
chatter).

**Resumed
drilling at 6:55
AM on 6/20/06.
*Switched to 5"
O.D. Tri-cone
roller bit below
48.5 ft.
*Moderate to
difficult rotary
advancement
from 50 to 53.5
ft (moderate to
strong rig
chatter).
*Switched to
4-3/4" O.D.
Drag bit below
53.5 ft.

w=31.6%

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4 (-rronnd water observation well OW-401 installed at a nearby location.



chnabel
-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

3oring Number: B-401 I

DEPTH STRATA DESCRIPTION(F-r)

little fine to coarse shell fragments
(±20%), weak HCI reaction.

; gray and light gray, some fine to coarse
shell fragments (±30%), contains
moderately cemented sand pockets,
strong HCI reaction below 59.5 ft.

gray, trace fine to medium shell
fragments (±1O%), very weak HCl
reaction.

weak HCI reaction.

gray and light gray, some fine to coarse
shell fragments (±40%), strong HCI
reaction.

gray and oliveish gray, mostly fine to
coarse shell fragments (±50%), contains
strongly cemented sand pockets.

gray and greenish gray, trace fine to
medium shell fragments (±1%), trace
organic matter (±<1%), weak HCI
reaction, contains clayey sand pockets.

continued on next page

=Zb%

8"

= 13"

*Osterberg
sampler tube
push from 68.5
to 70.5 ft

*Moderate to
difficult rotary
advancement
from 74 to 78 ft
(moderate to
strong rig
chatter).

w=17.5%

w=35.3%

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-401 installed at a nearby location.



40-0,0 hnabel TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-401h ab BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 13

DEPT H EEV1  I SMLN IDEPTH STRATA DESCRIPTION CLASS. ELEV. WL 'SAMPLING TESTS REMARKS(T) (FT), DEPTH DATA

SM

92.0

103.5

112.0

117.0

122.0

ELASTIC SILT, moist, gray and light
greenish gray, trace fine to coarse shell
fragments (±<5%),weak HCI reaction.

MH

i
SILTY SAND, fine to medium sandy,
light greenish gray, trace fine to coarse
shell fragments (±5%) and organic
matter (±<<1%), contains clayey sand
layers.

SM

-19.9

-31.4

-39.9

-44.9

-49.9

-951

-100-

IL
-10

-11

-105-

-1102

6+11+16
N = 27
REC = 18"

REC = 15"

5+9+22
N =31
REC = 18"

5+10+17
N = 27
REC = 13"

4+8+10
N = 18
REC = 18"

5+9+12
N = 21
REC = 18"

w=50.5%
LL=78
PL=48

PP=>4.5 tsf

w=35.6%

w=46.1%

*Osterberg
sampler tube
push from 98.5
to 99.8 ft

LEAN CLAY, moist, gray and light CL
greenish gray, with fine to medium
sand, trace and fine to coarse shell
fragments (±5%), strong HCI reaction.

SILT, moist, gray and light greenish ML
gray, with fine to medium sand, trace
mica and fine to medium shell
fragments (±5%), weak HCI reaction.

ELASTIC SILT, moist, gray, trace fine to
medium sand, mica, and fine to medium
shell fragments (±1%), weak HCI
reaction.

continued on next page

MH

El REC = 16" w=57.4% I *Osterberg

_______ - ~ L L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-401 installed at a nearby location.



"chnabel
onabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

SANDY SILT, gray and greenish gray,
with fine to medium sand, trace fine to
medium shell fragments (±<5%), strong
HCI reaction.

fine to medium sandy, greenish gray,
very weak HCI reaction.

137.0
ELASTIC SILT, moist, greenish gray,
trace fine to medium sand, strong HCI
reaction.

*Osterberg
sampler tube
push from
138.5 to 140.5
ft

weak HCI reaction.

trace mica.

**Resumed
drilling at 6:55
AM on 6/21/06.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-401 installed at a nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-401
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 6 of 13
DETH STRATA DESCRIPTION CLASS. ELEV. WL 1 SAMPLING 1 TESTS REMARKS
(FT) ______________ __ (jFT)~ DEPTH~ DATA _____ _____

MH

dark greenish gray.

with fine to medium sand.

I REC = 10"

172.0

182.0

187.0

-99.9i FAT CLAY, trace fine sand, greenish
gray.

CH

-160-

-165-

-170-

-175-

-180-

--185--

I

8+10+15
N = 25
REC = 18"

REC = 11"

4+10+21
N = 31
REC = 0"

7+15+22
N =37
REC = 18"

5+9+19
N =28
REC = 11"

w=49.9%
LL=81
PL=54

PP=>4.5 tsf

w=53.9%
LL=103
PL=52

w=33.7%
LL=57
PL=17

PP=>4.5 tsf

w=31.2%

*Osterberg
sampler tube
push from
158.5 to 159.3
ft

*Osterberg
sampler tube
push from
173.5 to 174.4
ft

-109.9i SILTY SAND, fine to medium grained,
contains clayey sand pockets, wet, dark
greenish gray, trace fine to medium
shell fragments (±1%), moderate HCI
reaction.

14.9
CLAYEY SAND, fine to medium
grained, contains sandy lean clay
pockets, wet, dark greenish gray and
brownish gray, trace fine to medium
shell fragments (±1%)

continued on next page

I. ±

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-401 installed at a nearby location.



* TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-401
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 7 of 13

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(F)(FT) DEPTH I DATA -

SC

192.0

202.0

212.0

SANDY SILT, fine to medium, contains
clayey sand pockets, moist, dark
greenish gray, very weak HCI reaction

trace mica

I i
ML

+ ____

-119.9

-129.9

-139.9

ELASTIC SILT, with fine to medium
sand, trace mica and organic matter
(±1%), moist, greenish gray, very weak
HCI reaction.

trace fine to medium shell fragments
(±1%).

MH

-195-

-200-

-205-

-210-

-215-

-220-

6+9+17
N = 26
REC = 18"

REC = 22"

5+8+13
N = 21
REC = 18"

7+11+16
N = 27
REC = 18"

REC = 13"

7+11+15
N = 26
REC = 18"

w=49.2%

PP=>4.5 tsf

w=58.4%
LL=94
PL=69

w=62.7%
LL=113
PL=74

PP=>4.5 tsf

w=77.4%

*Osterberg
sampler tube
push from
198.5 to 200.3
ft

**Resumed

drilling at 7:00
AM on 6/22/06.

*Osterberg

sampler tube
push from
213.5 to 214.6
ft

ELASTIC SILT, trace fine to medium
sand, contains indurated silt pockets,
moist, greenish gray, very weak HCI
reaction.

trace mica.

continued on next page

MH

I

.J. U ~ _________________ I ________________ _______________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-401 installed at a nearby location.



Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
A r' rni nd water observation well OW-401 installed at a nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-401hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schrlabel Engineering LOG Sheet: 9 of 13

DEPTH STRATA DESCRIPTION CLASS. SAMPLING TESTS REMARKS
_F_'_ (F_ _DEPTH DATA_

MH

trace fine to medium sand, very weak
HCI reaction.

267.0

283.0

287.0

-194.9
SILTY SAND, dark green, with fine to

medium sand, trace organic matter
(±<1%), very weak HCI reaction.

greenish gray, weak HCI reaction.

trace fine to medium sand, moderate
HCI reaction.

SM

-260-

-265--

-270-

-275-

-280-

-/285-

8+11+19
N = 30
REC = 18"

9+16+21
N = 37
REC = 0"

7+12+18
N = 30
REC = 18"

8+12+15
N = 27
REC = 18"

50/3"
N = 50/3"
REC = 4"

11+13+17
N = 30
REC = 18"

w=130.2%

w=63.5%

w=30.2%
LL=76
PL=42

**Resumed
drilling at 7:15
AM on 6/23/06.

*Switched to 5"
O.D. Tri-cone
roller bit below
278.5 ft.

*Very to

extremely
difficult rotary
advancement
from 278 to 280
ft (moderate rig
chatter).
*Switched to 5"
O.D. Drag bit
below 284.5 ft.
**Resumed
drilling at 11:00
AM on 6/26/06.

SANDY ELASTIC SILT, moist, dark
greenish gray, trace fine to coarse sand,
some fine to coarse shell fragments
(±30%), strong HCI reaction.

MH

-214.9
CLAYEY SAND, fine to medium
grained, wet, dark brownish gray and
blackish gray, few fine to coarse shell
fragments (±10%), trace mica, strong

continued on next page

SC

X1 9+17+23

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-401 installed at a nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-401
hnabe BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 10 of 13

DEPTH STRATA DESCRIPTION CLASS. WL SAMPLING TESTS REMARKS
(_FT) ___ _CLASS._(FTF) ___ DEPTH DATA TESTS REMARKS

HCI reaction, glauconitic SC

dark brownish gray and dark greenish
grav, trace fine to coarse shell
fragments (±5%),

fine to coarse grained, moist, dark
brownish gray and blackish gray, trace
fine gravel and fine to medium shell
fragments (±<5%) below 294.5 ft,

brownish gray and light blackish gray,
trace fine to coarse shell fragments
(45%), weak HCI reaction, contains lean
clay layers and pockets.

-290-

-295-

-300-

-305-

-310-

-315-

LiN = 40
REC = 18"

306.0

317.0

SILTY SAND, fine to coarse, contains
clayey sand pockets, moist, dark
greenish gray and dark blackish brown,
very weak HCI reaction

SANDY FAT CLAY, fine to medium
grained, moist, dark greenish gray and
dark blackish gray, very weak HCI
reaction, glauconitic.

continued on next page

SM
-233.9

8+12+50/2"
N = 62/8"
REC = 14"

9+14+18
N = 32
REC = 18"

10+12+20
N = 32
REC = 18"

18+26+35
N = 61
REC = 18"

w=20.7%

w=27.4%
LL=57
PL=42

w=28.9%
LL=58
PL=28

*Switched to 5"
O.D. Tri-cone
roller bit below
293.5 ft.
*Extremely
difficult rotary
advancement
from 294.5 to
295.5 ft (very
strong rig
chatter).
*Extremely
difficult rotary
advancememt
from 297.3 to
298.3 ft (mod to
strong rig
chatter).
**Resumed
drilling at 7:20
AM on 6/27/06.
*Switched to
4-3/4" O.D.
Drag bit below
298.5 ft.

-244.9
CH

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * See Appendix I for additional lab testing data.
A "-1. '=Ai.r nhservation well OW-401 installed at a nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-401
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 11 of 13

DEPTH STRATA DESCRIPTION CLASS. EL(EV. WL SAMPLING TESTS REMARKS(FT) (M DEPTHI DATA

CH

337.0
SILT with fine to coarse sand, trace fine
gravel and mica, contains sandy lean
clay pockets,, moist, dark brownish gray
and blackish gray, moderate HCI
reaction, silt exhibits fissility.

continued on next page

ML
-264.9

-325-

L3-

-330-

-335-

-340-

-345-

-350-

--355--

11+11+17
N = 28
REC = 0"

8+12+29
N = 41
REC = 8"

REC = 7"

w=25.3%

I
*Osterberg
sampler tube
push from
348.5 to 350.5
ft

ri. Lh~LS I,
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-401 installed at a nearby location.



.Ichnabel
-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number:

DEPTH STRATA DESCRIPTION

357.0

367.0

377.0

SILTY SAND, fine to coarse grained,
contains clayey sand pockets, trace
mica, moist, dark brownish gray and
blackish gray, very weak HCI reaction.

-294.9
POORLY GRADED SAND WITH SILT,
fine to medium grained, contains silty
sand and lean clay pockets, trace mica,
moist, dark brownish gray and blackish
gray, very weak HCI reaction.

SP-SM

16+25+44
N = 69
REC = 18"

w=36.9%

**Resumed
drilling at 7:00
AM on 6/28/06.

.9
SILTY SAND, fine to medium grained,
moist, dark brownish gray and blackish
gray, trace mica, very weak HCI
reaction.

fine to coarse grained, contains lean
clay pockets, moist, dark brownish gray

continued on next page

i I
SM

16+21+36
N = 57
REC = 18"

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
A Cfround water observation well OW-401 installed at a nearby location.



,chnabel
nabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

and blackish gray, trace mica, very
weak HCI reaction.

**Resumed
grouting at 7:00
AM on 6/29/06.

fine to medium grained. w=33.1 %

401.5
BOTTOM OF BORING @ 401.5 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground water observation well OW-401 installed at a nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-402hnab l BORING Calvert County, MarylandoratN
VSchnabel Engineering LOG Sheet: 1 of 7

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 7/19 --- 7.5' 0.0'

Drilling Method: Mud Rotary
Start of day 7/20 --- 15.0' 0.0' ---

Drilling Equipment: CME-750 (A'TV) ___

Schnabel Representative: M. Aries Start of day 7/21 -- 12.0' 0.0' ---

Dates Started: 7/19/06 Finished: 7/21/06

Location: Northing: 216405.1 ft
Easting: 961463.5 ft

Ground Surface Elevation: 82.2 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING
(FT (T) DEPTHI DATA

POORLY GRADED SAND, fine to
coarse grained, moist, brown, contains
root fragments, contains organic matter.

SP

2.5

4.5

10.0

13.0

17.0

SILTY SAND, fine to coarse grained, SM
moist, brown.

POORLY GRADED SAND, fine to SP
coarse grained, moist, orangeish brown,

wet, orange, with gravel.

SILTY SAND, fine to medium grained, SM
moist, orange.

SANDY SILT, fine to medium grained, ML
wet, mottled grayish orange.

79.7

77.7

72.2

69.2

--5--

-10-

-15-

-20-

-25-

N1+3+4
N=7
REC = 18"

1+1+2
N=3
REC = 12"

1+4+4
N=8
REC = 14"

3+4+2
N=6
REC = 8"

2+3+4
N=7
REC = 14"

1+3+6
N=9
REC = 16"

WOH+2+3
N=5
REC = 18"

2+3+4
N=7
REC = 18"

65.2
FAT CLAY, moist, gray, with sand. CH

no sand.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



'hn b I TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-402hnabe BORING Calvert County, Maryland Contract Number: 06120048
Schnabel Engineering LOG Sheet: 2 of 7

DEPTH
(FT) STRATA DESCRIPTION CLASS. WLI(FT)

SAMPLING
TESTS REMARKS

DEPTH DATA
I t I +

CH

fine to medium sandy

-30-

-35-

-40-

37.0

42.0

55.0

SILTY SAND, fine to medium grained, SM
moist, mottled grayish red, contains
cemented sand.

POORLY GRADED SAND, fine to SP
medium grained, moist, yellowish white.

gray.

cemented sand with shells, strong HCI
reaction.

Cemented sand with shells, strong HCI
reaction.

45.2

40.2

27.2

3+4+6
N = 10
REC = 18"

4+4+5
N=9
REC = 18"

6+10+10
N = 20
REC = 14"

21 +50
N = 50
REC = 9"

29+50/5"
N = 50/5"
REC = 11"

50/2"
N = 50/2"
REC = 1"

--45--

-- 50-

-55-

54' hard drilling

SILTY SAND, fine to medium grained,
wet, grayish green, contains cemented
sand, with fine to coarse shell
fragments, strong HCI reaction, 70-80%
shell frag.

SM

continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-402
h BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV.j WL :SAMPLING TESTS REMARKS
(Fr) (FT) DEPTHI DATA

SM

62.0

67.0

72.0

77.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, green, with
fine to coarse shell fragments, strong
HCI reaction, 20-30% shell frag.

SILTY SAND, fine to medium grained, SM
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 30-40%
shell frag.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, green,
weak HCI reaction.

20.2

15.2

10.2

5.2

-60-

-65-

SILTY SAND, fine to medium grained,
wet, green, weak HCI reaction.

SM

-70-

-75-

-80--

-85-

-90-

z

50
REC = 6"

4+6+9
N =15
REC = 18"

6+8+11
N = 19
REC = 18"

6+9+13
N = 22
REC = 16"

3+4+7
N=11
REC = 18"

9+13+21
N =34
REC = 18"

13+11+17
N =28
REC = 18"

contains cemented sand, with fine to
coarse shell fragments, strong HCI
reaction, 70-80% shell frag.

strong HCI reaction, 50-60% shell frag.

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-402BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV' WL SAMPLING TESTS REMARKS(FT) (FT) DEPTH I DATA I -

SM

moist, trace fine to coarse shell
fragments, moderate HCI reaction,
0-10% shell frag.

moist, with fine to coarse shell
fragments, strong HCI reaction, 30-40%
shell frag.

trace fine to medium shell fragments,
weak HCI reaction, 0-5% shell frag.

N

107.0

112.0

122.0

SANDY SILT, fine to medium, moist, ML
green, weak HCI reaction.

SILTY SAND, fine to medium grained, SM
moist, green, trace fine to coarse shell
fragments, moderate HCI reaction,
0-10% shell frag.

with fine to coarse shell fragments,
strong HCI reaction, 20-30% shell frag.

-24.8

95-

-100-

-105-

-110-

--11,5-

--120-

N

8+12+21
N =33
REC = 18"

6+9+12
N =21
REC = 18"

5+8+11
N =19
REC = 18"

6+8+9
N = 17
REC = 18"

6+9+11
N =20
REC = 18"

7+10+13
N =23
REC = 18"

N
-29.8

-39.8

N
SANDY SILT, fine to medium, moist,
green, with fine to coarse shell
fragments, strong HCI reaction, 10-20%
shell frag.

continued on next page

ML

5+6+9

I
Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



"hnabel
TEST Project: Calvert Cliffs Nuclear Power Plant

BORING Calvert County, Maryland
LOG

STRATA DESCRIPTION

with sand.

no sand.

z

CC)

SILTY SAND, fine to medium grained,
moist, oliveish green, with fine to coarse
shell fragments, strong HCI reaction,
20-40% shell frag.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * z See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



60-0,0 TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-403..phnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of 7

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 6/20 13.5' ---

Drilling Method: Mud Rotary S

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell Start of day 6/22 -- 9.5' - ---

Dates Started: 6/20/06 Finished: 6/22/06

Location: Northing: 216305.8 ft _

Easting: 961562.9 ft

Ground Surface Elevation: 63.4 (feet)
DEPTH STRATA DESCRIPTION ELEV. F WL SAMPLING TESTS REMARKS

(T) CDEPTH DATA

0

ROOTMAT AND TOPSOIL.0.5

2.0 -

SP-SM
62.9

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, brown,
trace root fragments, trace wood
fragments.

61.4SP-SC z/

POORLY GRADED SAND WITH CLAY,
fine to coarse grained, moist, yellowish
brown and gray.

4.5 1

7.0

10.0

17.0

22.0

CLAYEY SAND, fine to coarse grained, SC
moist, yellowish brown and gray.

SANDY LEAN CLAY, moist, orange and CL
gray, trace root fragments, iron staining.

FAT CLAY, moist, orangeish brown and CH
gray, trace sand, iron staining.

SANDY LEAN CLAY, wet, gray. CL

58.9

56.4

53.4

46.4

41.4

-5-

-10-

15-

-20-

-25-

1+2+3
N=5
REC = 4"

3+2+2
N=4
REC = 11"

4+3+3
N=6
REC = 10"

3+2+3
N=5
REC = 18"

2+3+3
N=6
REC = 18"

3+5+6
N = 11
REC = 18"

3+4+5
N=9
REC = 17"

34+50/5"
N = 50/5"
REC = 10"

z
start mud rotary
drilling

SILTY SAND, fine to medium grained,
wet, yellowish brown and orangeish
brown.

SM

continued on next page

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-403
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL -SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

SM

gray

32.0

34.0

37.0

52.0

CLAYEY SAND, fine to medium SC
grained, wet, gray and black.

SILTY SAND, fine to medium grained, SM
wet, light gray, strong cementation, HCI
reaction strong.

CLAYEY SAND, fine to medium SC
grained, wet, light gray, contains fine to
coarse shell fragments, 20-30%,
moderate cementation, HCI reaction
strong.

31.4

29.4

26.4

-30-

-35-

-40-

-45-

-50-

--55--

36+34+50(4"
N = 84/10"
REC = 12"

2+50/5"
N = 50/5"
REC = 12"

4+8+13
N = 21
REC = 18"

4+4+7
N= 11
REC = 18"

7+7+11
N = 18
REC = 18"

4+6+7
N =13
REC = 18"

Resumed
drilling
on6/21/06 @
7:00am

11.4
SILTY SAND, fine to medium grained,
wet, greenish gray, trace fine to medium
shell fragments, 2-5%, HCI reaction
weak.

SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



40 TEST Project: Calvert Cliffs Nuclear Power Plant
abel BORING Calvert County, Maryland

Schnabel Engineering LOG

DEPTH ELEV.____________ ______ __D PTHDEPT H STRATA DESCRIPTION CLASS. ELEV. WL SAMPLI?
(FT) (FTI) DETH D

SM

67.0

77.0

82.0

-I- _________

CLAYEY SAND, fine to medium
grained, wet, greenish gray and white,
with fine to coarse shell fragments,
40-50%, HCI reaction strong.

trace fine to coarse shell fragments,
5-10%, HCI reaction moderate

SC
-3.6

-13.6

-60-

-65-

-70-

--75--

-80-

-85-

-90-

I

z

z

2+3+4
N=7
REC =

REC =

21+18
N = 30
REC =

6+7+1;
N = 19
REC =

11+7+t
N = 16
REC =

5+8+13
N = 21
REC =

6+6+10
N = 16
REC =

Boring Number: B403
Contract Number: 06120048
Sheet: 3 of 7

TESTS REMARKS

ATA

=18"

-20"

Rig chatter

+12

18"

2

SANDY LEAN CLAY, wet, greenish CL
gray, contains fine to coarse shell
fragments, 10-20%, HCI reaction
moderate.

I109

SANDY SILT, wet, greenish gray, trace
fine to medium shell fragments, 2-5%,
HCI reaction moderate.

continued on next page

ML 1

18"

9

18"

3

18"

17"

L I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORINGI Calvert County, Maryland

LOG

DEPTH
(FT) I STRATA DESCRIPTION

PP=3.00 tsf

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion:
2. * = See Appendix I for additional lab testing data.



chnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant

BORING Calvert County, Maryland

LOG f 7

DEPTH STRATA DESCRIPTION(FT)

127.0

137.0

ELASTIC SILT, moist, greenish gray,
trace sand, trace fine to medium shell
fragments, 2-5%, HCI reaction weak.

4 + -73.6
SANDY SILT, moist, greenish gray,
trace fine to medium shell fragments,
2-5%, HCI reaction moderate.

continued on next page

ML

resumed drilling
on 6/22/06 @
7:30am

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-403
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 6 of 7

[DEPTH~ 1 ELEV. SAMPLING
(Fn STRATA DESCRIPTION CLASS. WL TESTS REMARKS

1FT)(FT DEPTH. DATA 1 _ _

ML

oliveish gray, trace fine to medium shell
fragments, 5-10%, HCI reaction
moderate.

172.0

177.0

CLAYEY SAND, fine to medium
grained, wet, oliveish gray, trace fine to
medium shell fragments, 2-5%, HCI
reaction weak.

SC

160-

-165--

-170-

-175--

-18

-185-

--190-

6+8+11
N = 19
REC = 18"

5+8+12
N = 20
REC = 18"

3+6+9
N = 15
REC = 18"

6+10+23
N = 33
REC = 17"

6+10+20
N = 30
REC = 18"

6+8+15
N = 23
REC = 18"

5+8+13
N =21
REC = 18"

4 i 1- 13.6
SANDY SILT, moist, oliveish gray, trace
fine to medium shell fragments, 2-5%,
HCI reaction weak.

continued on next page

ML
I

softer drilling

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant

Babel BORING Calvert County, Maryland
Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL
(FT) (FT) DEPTI

ML

195-

2000--136.6 -200-

1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



be TEST Project: Calvert Cliffs Nuclear Power Plant onn Number: B-404
n BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of 7
Borig Cntrcto: UN-TEH DILLNG Groundwater Observations

Boring Contractor: UNI-TECH DRILLING GonwtrOsrain
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 6/22 --- 30.0' -- ---

Drilling Method: Mud Rotary Start of day 6/23 -- 27.5'--
Drilling Equipment: CME-750 (ATV) Start of da_/3 -- _75

Schnabel Representative: B. Bradfield

Dates Started: 6/22/06 Finished: 6/27/06

Location: Northing: 216441.34 ft
Easting: 961596.49 ft

Ground Surface Elevation: 67.9 (feet)

DEPTH STRATA DESCRIPTION CLASS ELEV. WL SAMPLING
(FT) ~ STRAT DECRPTO CLSS (ET) DATA TESTS REMARKS(FT)(FT) DEPT HI DATA

SILTY SAND, fine to coarse grained,
moist, orangeish brown, trace fine
rounded gravel, contains root
franments.

SM

X
2.0

4.5

7.0

10.0 -

22.0

SANDY SILT, fine to coarse, moist, ML

orangeish brown and gray, contains
decomposed root fragments.

LEAN CLAY with sand, moist, CL
orangeish brown and gray, colors
layered <1/2" thick.

FAT CLAY with sand, moist, gray and CH
orangeish brown, colors layered 1/4" to
3/4" thick.

LEAN CLAY with sand, moist, gray, CL
contains mica.

With darker gray pockets up to 1" thick.

65.9

63.4

60.9

57.9

N
-5-L

-10-

K -

--15--

-20-

-25-

z
z

1+2+2
N=4
REC = 13"

5+5+5
N=10
REC = 8"

4+4+5
N=9
REC = 12"

2+2+2
N=4
REC = 18"

3+3+5
N=8
REC = 18"

4+5+6
N=11
REC 18"

3+6+7
N =13
REC = 18"

3+4+7
N =11
REC = 18"

1.5'- Mud rotary
with 3 7/8" drag
bit

45.9
CLAYEY SAND, fine to medium
grained, moist, dark gray, contains
mica.

SC

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/27/06.
3. = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
SBORING Calvert County, Maryland

-Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION(FTr)

27.5

39.9 -

43.0

47.5

57.5

7

POORLY GRADED SAND, fine to
medium grained, wet, orange and
yellowish brown, trace silt.

None silt, with gray clay lenses <1/4"
thick.

1/18"

CLAYEY SAND, fine to medium
grained, moist, gray.

SC
28.0

SILTY SAND, fine to coarse grained, SM
wet, light gray and brownish white,
20-30% cemented sand, 30-40% fine to
coarse shell fragments.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, gray and
brownish white, 20-30% fine to medium
shell fragments, moderate HCI reaction,
HCI reaction localized to shell
fragments.

20-30% fine to medium shell fragments,
strong HCI reaction.

10-20% fine to medium shell fragments,
HCI reaction localized to shell
fragments.

24.•9

20.4

52'- Shelby
tube pushed

10.4
SILTY SAND, fine to medium grained,

continued on next page
SM

I
Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/27/06.
3. = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-404
hnabel BORING Calvert County, Maryland Contract Number: 06120048Schnabel Engineering LOG Sheet: 3 of 7

DPHELEV.I SAMPLING

DEPTH STRATA DESCRIPTION CLASS. (F-T) WL TESTS REMARKS(FT) DEPTH DATA

wet, dark gray, 0-10% fine to medium
shell fragments, weak HCI reaction.

SM

-60--

-65--

62.5

77.5

82.0

87.5

5.4
CLAYEY SAND, fine to medium
grained, wet, dark gray, 0-10% fine to
medium shell fragments, weak HCI
reaction, HCI reaction localized to shell
fragments.

Gray and brownish white, 20-30% fine
to medium shell fragments, strong HCI
reaction.

Wet, dark gray and brownish white,
30-40% fine to medium shell fragments,
strong HCI reaction.

20-30% fine to medium shell fragments,
10-20% cemented sand, strong HCI
reaction, cemented sand fragments
<3/4" in diameter.

SC

I

SILTY SAND, fine to medium grained, SM
wet, dark gray, 0-10% fine to medium
shell fragments, weak HCI reaction.

-9.6

-70-

-75-

-80-

F-

-85-

--90-

4+5+7
N =12
REC = 18"

2+3+4
N=7
REC = 18"

REC = 18"

10+14+13
N = 27
REC = 18"

4+19+21
N = 40
REC = 13"

6+7+10
N = 17
REC = 15"

REC = 17"

5+8+11
N = 19

66'- Shelby
tube pushed

68.5'- Start of
day 6/23/06

83.5'- Shelby
tube pushed

CLAYEY SAND, fine to medium
grained, wet, greenish gray and
brownish white, 20-30% fine to medium
shell fragments, strong HCI reaction.

SILTY SAND, fine to medium grained,
wet, greenish gray and dark gray,
0-10% fine to medium shell fragments,
weak HCI reaction.

continued on next page

SC
-14.1

-19.6

I

SM

N
Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/27/06.
3. * = See Appendix I for additional lab testing data.



TEST Project:. Calvert Cliffs Nuclear Power Plant Boring Number: B-404
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA'

SM IZJ REC = 18"

92.5

97.5

103.0

107.5

117.5

SANDY ELASTIC SILT, fine to medium, MH
moist, greenish gray, 0-10% fine to
medium shell fragments, contains mica,
weak HCI reaction.

SILTY SAND, fine to medium grained, SM
wet, greenish gray, 0-10% fine to
medium shell fragments, contains mica,
weak HCI reaction.

CLAYEY SAND, fine to medium, SC
grained, moist, greenish gray and
brownish white, 30-40% fine to medium
shell fragments, contains mica, strong
HCI reaction, shell fragments
decomposed and fractured.

FINE TO MEDIUM SANDY ELASTIC MH
SILT, moist, greenish gray, 10-20% fine
to medium shell fragments, contains
mica, moderate HCI reaction, shell
fragments decomposed.

0-10% fine to medium shell fragments,
weak HCI reaction, shell fragments
decomposed.

-24.6

-29.6

-35.1

-39.6

-49.6

-95-

-100-

-105-

-110-

-115-

--120--

6+9+10
N = 19
REC = 18"

4+9+12
N = 21
REC = 18"

7+12+15
N = 27
REC = 18"

4+6+10
N = 16
REC = 18"

5+7+10
N = 17
REC = 18"

5+8+10
N = 18
REC = 18"

SANDY SILT, fine to medium, moist,
greenish gray, 0-10% fine to medium
shell fragments, contains mica, weak
HCI reaction, HCI reaction localized to
shell fragments.

ML

MI 5+5+7
continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/27/06.
3. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/27/06.
3. = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
ýORING Calvert County, Maryland
LOG

STRATA DESCRIPTION

167.5
LEAN CLAY, moist, greenish gray, trace
sand, contains mica.

172.0
CLAYEY SAND, fine to medium
grained, wet, greenish gray and white,
10-20% fine to medium shell fragments,
moderate HCI reaction, shell fragments
decomposed.

0-10% fine to medium shell fragments,
weak HCI reaction, shell fragments
decomposed.

no shell fragments.
183.5'- Start of
day 6/27/06

SANDY LEAN CLAY with silt, fine to
medium, moist, greenish gray, trace
sand.

0continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/27/06.
3. * = See Appendix I for additional lab testing data.



cchnabel
W'Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

Borina Number: B-404
B-404

I
Contract Number: 06120048
Sheet: 7 of 7

DEPTH STRATA DESCRIPTION(FT)

193.0

197.5

200.0 -

SANDY ELASTIC SILT, fine to medium,
wet, greenish gray.

SANDY LEAN CLAY, fine to medium,
moist, greenish gray.

BOTTOM OF BORING @ 200.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/27/06.
3. * = See Appendix I for additional lab testing data.



bTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-40e hnabel BORING Calvert County, MarylandCotatNme:0104

vSchnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 5/15 --- 43.5' 19.0' ---

Drilling Method: Mud Rotary

Drilling Equipment: CME-75 (Truck) Start of day 5/16 25.0' 18.0

Schnabel Representative: M. Aries

Dates Started: 5/15/06 Finished: 5/16/06

Location: Northing: 216487.38 ft
Easting: 961408.73 ft

Ground Surface Elevation: 122.0 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

0.3 ROOTMAT AND TOPSOIL.
SM

121.7

SILTY SAND, fine to coarse grained,
moist, orangeish brown, contains root
fragments.

brownish orange, trace gravel.

NWOH+2+2
N=4
REC = 18"

4-1/4 I.U.
Hollow stem
augers to 18 ft.

4.5

7.0

12.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, brownish
orange, trace gravel.

POORLY GRADED SAND, fine to SP
coarse grained, moist, orange, trace silt,
with gravel.

117.5

115.0

I In A
POORLY GRADED SAND WITH CLAY,
fine to coarse grained, moist, light
orange, trace gravel.

orange (small 1/8" layers of clay sand).

with gravel.

continued on next page

SP-SC I

-5-

-10-

-15-

-20--

-25-

2+1+2
N=3
REC = 18"

2+1+1
N=2
REC = 18"

2+1+1
N=2
REC = 18"

1+1+1
N=2
REC = 14"

2+4+6
N=10
REC = 18"

4+5+6
N = 11
REC = 16"

8+8+9
N =17
REC = 16"

Mud rotary
below 18 ft.

I
Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing.



0
TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-405

,ab_ BORING Calvert County, Maryland Contract Number: 06120048
Schnabel Engineering LOG Sheet: 2 of 5

DEPT Hi STRATA DESCRIPTION CLASS. (LE.Y WL SAMPLING TESTS REMARKS

(T(- ___ __ DEPTH DATA

SP-SC

27.0

42.0

47.0

52.0

53.8

54.5

57.0

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, orange,
trace gravel.

with gravel.

SP-SM
95.0

80.0

75.0

70.0

POORLY GRADED SAND, trace silt, SP
with gravel, fine to coarse grained, wet,
yellowish white.

SILTY SAND, fine to medium grained, SM
moist, yellowish orange.

SANDY SILT, fine to medium, moist, ML
orange.

30-

-35-

-40-

-45-

-50

L5

--55--

4+7+10
N =17
REC = 8"

6+9+13
N =22
REC = 12"

5+10+10
N = 20
REC = 14"

7+15+15
N = 30
REC = 12"

4+2+1
N=3
REC = 18"

2+2+1
N=3
REC = 18"

I R 9
SANDY LEAN CLAY, fine to medium,
moist, dark gray.

CL
67.5

GP-GC/
-4

POORLY GRADED GRAVEL WITH
CLAY, fine to medium grained, wet,
orange.

LEAN CLAY, moist, dark gray, with
sand.

continued on next page

1 65.0CL

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing.



000* TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-405
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 5
DEPTH STRATA DESCRIPTION C ELEV. 1 SAMPLING I

(FT) (FT) DEPTH DATA
CL

62.0

67.0

72.0

77.0

82.0

FAT CLAY, moist, dark gray, trace CH
sand.

LEAN CLAY, moist, dark gray. CL

CLAYEY SAND, fine to medium SC
grained, moist, dark gray.

SILTY SAND, fine to coarse grained, SM
moist, red and gray.

60.0

55.0

50.0

45.0

-60-

-65-

-70-

I

I

REC = 22"

2+4+4
N=8
REC = 18"

REC = 24"

4+5+7
N = 12
REC = 18"

9+15+15
N = 30
REC = 18"

50/4"
N = 50/4"
REC = 2"

50
REC = 4"

•1 ,An n
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, yellowish
brown.

SP-SM I

-75-

-80-

-85-

-90-

Harder drilling

gray.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing.



,,Jc hn a bel
-Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

I Boring Number: B-405 I1Contract Number: 06120048

DEPTH STRATA DESCRIPTION(F-r)

94.0

102.0

122.0

SILTY SAND, fine to coarse grained,
moist, white and gray, with fine to
coarse shell fragments (15-25%),
contains cemented sand, strong HCI
reaction.

fine to medium grained, grayish green,
with fine to medium shell fragments
(10-20%), moderate HCI reaction.

20.0
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, grayish
green, with fine to coarse shell
fragments (10-20%), moderate HCI
reaction.

grayish green, with fine to coarse shellI fragments (15-25%), strong HCIreaction.

4 inch shell bed below 109 ft.

SP-SM

trace fine to medium shell fragments
(0-10%), strong HCI reaction.

dark green.

i 0.0
SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments (15-30%), strong HCI
reaction.

continued on next page

SM

Comments:
1. Boring backfilled with cement'bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing.



echnabel TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-405
BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 5 of 5

DEPTH ELEVJ SAMPLING
(FT) STRATA DESCRIPTION CLASS. (FT) WL TESTS REMARKSDEPTHI DATAI

SM

127.0

132.0

137.0

142.0

147.0

150.0

CLAYEY SAND, fine to medium SC
grained, moist, greenish white, with fine
to coarse shell fragments (20-35%),
strong HCI reaction.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, green,
with fine to coarse shell fragments
(10-15%), moderate HCI reaction.

CLAYEY SAND, fine to medium SC
grained, moist, green, with fine to
coarse shell fragments (10-20%), strong
HCI reaction.

-5.0

10.0

15.0

-125-

-130-

-135-

-140-

-145-

N = 31
REC = 18"

7+9+11
N = 20
REC = 18"

8+12+12
N = 24
REC = 18"

Oni~ A

SILTY SAND, fine to medium grained,
moist, green.

SM - ,

6+7+12
N = 19
REC = 18"

6+8+10
N = 18
REC = 18"

6+7+12
N = 19
REC = 18"

CLAYEY SAND, fine to medium SC
grained, moist, grayish green.

1- -9 ( z-150-
BOTTOM OF BORING @ 150.0 FT.

.2 L 4.....LJ..............~ ______________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-406
"l hnabe BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 5/17 --- 18.5' -- ---

Drilling Method: Mud Rotary

Drilling Equipment: Failing-1500

Schnabel Representative: B. Bradfield / R. Vinzant

Dates Started: 05/17/06 Finished: 05/17/06

Location: Northing: 216315.62 ft
Easting: 961352.01 ft

Ground Surface Elevation: 118.4 (feet)

DEPTH STRATA DESCRIPTION ELEV. FL SAMPLING TESTS
(FT) (FT) DEPTH DATA T R

= J ...... n. w r .. ..
0.3 JTOPSOIL.

Silty sand
moist, oran

fine to med

FILL
FILL, fine and coarse grained,
geish brown, trace gravel.

ium grained.

fine and coarse grained.

6.0

9.0

17.0

24.8

CLAYEY SAND, fine to coarse grained, SC
moist, orangeish brown and gray, <1/8"
clay lenses throughout sample.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse. grained,. moist, orangeish
brown and yellowish brown.

1 1/2" piece of limonitic cemented sand.

SILTY SAND, fine to coarse grained, SM
wet, orangeish brown.

orangeish brown and yellowish brown.

118.1

112.4

109.4

101.4

93.6

2+3+3
N=6
REC = 15"

2+5+2
N=7
REC = 15"

1+2+2
N=4
REC = 17"

4+5+5
NN=10
REC = 18"

5

Drilling with F-43
rods

4.0-5.0'-rig
chatter

-10-

-15-

-20-

-25-

3+3+3
N=6
REC = 18"

5+3+4
N=7
REC = 1"

3+3+4
N=7
REC = 12"

8+11+7
N = 18
REC = 17"

continued on next page

r. J _________ -A- - .3. - .3. - .3. -3 L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-406
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 5

DEPTH
(FT) STRATA DESCRIPTION CLASS. ELEV.

(FT)
SAMPLING

WL TESTS REMARKS I.
DEPTH DATA

POORLY GRADED SAND WITH SILT,
fine and coarse grained, wet, white and
yellowish brown.

slight layering (<1 1/2") throughout
sample.

SP-SM REC =0"

N
32.0

42.0

48.0

52.0

57.0

-i i

POORLY GRADED SAND, fine and
coarse grained, moist, orangeish brown
and yellowish brown, trace fine gravel,
trace silt.

medium to coarse grained, gravel is
limonitic cemented sand.

SP

CLAYEY SAND, fine to medium SC
grained, moist, mottled orangeish brown
and brown, some grayish brown clay
pockets <1/8" thick.

SANDY ELASTIC SILT, fine to medium, MH
moist, orangeish brown and gray.

SILTY SAND, fine to medium grained, SM
wet, gray, contains mica.

86.4

76.4

70.4

66.4

61.4

30-

35-

40-

-45-

-50-

-55-

10+12+12
N = 24
REC = 14"

14+14+15
N = 29
REC = 14"

9+9+ 15
N = 24
REC = 9"

3+7+7
N = 14
REC = 8"

2+1+1
N=2
REC = 18"

17+23+22
N =45
REC = 17"

30'-change
from 6" to 4"
drag bit

34.5'- 1" lense
of fine rounded
gravel

39.8'- 1"
limonitic
cemented sand
lense

45'-Penetrol
wetting agent
added

-48'-driller
noted probable
change from
sand to silt/clay

53.5'-return
mud changed
color from
brown to
grayish brown

LEAN CLAY with sand, moist, gray and
dark gray, contains mica, fine to

continued on next page

CL

rn L .L ± L L,..,.h .1 I. .1

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional. lab testing data.



oo.o.61bc TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-406d hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 5

DEPTH
(FT)

STRATA DESCRIPTION CLASS.
ELEV.

(FT)
- SAMPLING

WL TESTS REMARKS
DEPTH DATA

medium grained. CL

62.0

67.0

72.0

77.0

87.0

ORGANIC SILT, with sand, moist, gray, OH
contains mica, fine to medium grained,

LEAN CLAY with sand, moist, light gray, CL
fine to medium grained.

1" clay lense

CLAYEY SAND, fine to medium SC
grained, moist, gray.

POORLY GRADED SAND, fine to SP
coarse grained, moist, dark orangeish
brown and gray, trace silt, with fine to
coarse gravel consisting of limonitic
cemented sand.

fine to medium grained, yellowish
brown.
gray.

56.4

51.4

46.4

41.4

31.4

-60-

-65-

4

-70-

7

-75-

-80-

-85-

-90-

N

I

I

2+3+4
N=7
REC = 15"

REC = 24"

4+6+7
N = 13
REC = 18"

REC = 12"

31 +30+31
N = 61
REC = 14"

20+15+13
N =28
REC = 12"

33+29+19
N =48
REC = 16"

w=36.1 %
LL=63
PL=19

63.5'- Pushed
tube using
Osterberg

69.2' - 1," clayey
sand lense

73.5'- Pushed
tube using
Osterberg

78.5'- Distinct
shell patterns
imprinted on
surfaces of
cemented sand
gravel

86'-Lost 200
gallons of
drilling mud to
formation

N

z
POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray and
white, 40-50% fine to medium shell
fragments, strong HCI reaction.

SP-SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data. "



I

echnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

I

DEPTH STRATA DESCRIPTION

92.0 -

97.0

102.0

107.0

112.0

117.0

122.0

FINE TO MEDIUM SANDY LEAN
'-CLAY, moist, gray and brownish white,
<10% fine to medium shell fragments,
weak HCI reaction.

POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, light gray
and brownish white, 10-20% fine to
coarse shell fragments, moderate HCI
reaction.

POORLY GRADED SAND, fine to
medium grained, wet, gray and
brownish white, trace silt, 10-20% fine to
coarse shell fragments, moderate HCI
reaction.

POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray and
brownish white, <% fine to medium shell
fragments, weak HCI reaction.

SILTY SAND, fine to medium grained,
wet, greenish gray, weak HCI reaction,
<5% fine to medium shell fragments.

CLAYEY SAND, fine to medium
grained, wet, greenish gray, weak HCI
reaction, <5% fine to medium shell
fragments.

SILTY SAND, fine to medium grained,
wet, light gray, strong HCI reaction,
45-55% fine to coarse shell.

continued on next page

H-I______
Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



~TEST Project: (C~hnabel BORING c

-Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION
(FT)

Calvert Cliffs Nuclear Power Plant
Salvert County, Maryland

greenish gray.

trace mica, weak HCI reaction.

<5% medium to coarse shell fragments,
weak HCI reaction, HCI reaction limited
to shell fragments.

133.5'-No return
water

140'-Drilled
blind to 140', 1
bag quck gel
141.5-added 1
bag quick gel
and 500 gallons
of water, still no
return

148.5-3rd bag
quick get
added, no
return

142.0

150.0

SANDY LEAN CLAY, fine to medium, CL
moist, greenish gray, trace mica, <5%
medium to coarse shell fragments,
weak HCI reaction.

-23.6

25
-31.6 -1

BOTTOM OF BORING @ 150.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



j Cel TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-407.ý hnab__ BORING Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: 1 of 7

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 6/14 --- 10.5' 0.0' --

Drilling Method: Mud Rotary Start of day 6/15 --- 30.0' 0.0'

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries Start of Day 6/16 --- 20.0' 0.0'

Dates Started: 6/14/06 Finished: 6/16/06

Location: Northing: 216238.96 ft
Easting: 961412.45 ft

Ground Surface Elevation: 81.6 (feet)

DEPTH STRATA DESCRIPTION CLASS. iELEV. WL SAMPLING TESTS REMARKS
(FT) SFT) DEPTHj DATA

SANDY SILT, fine to coarse grained,
moist, brown, contains root fragments.

ML

goldenish brown, with gravel.

4.0

17.0

23.0

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, light
brown, with gravel.

orange.

with gravelly sand, wet.

with gravel.

SP-SM
77.6

64.6

-5-

-10-

-15-

-20-

-25-

X2+2+2
N=4
REC = 18"

2+2+5
N=7
REC = 14"

4+4+4
N=8
REC z 16"

3+6+5
N=11
REC = 12"

4+5+7
N = 12
REC = 12"

2+3+6
N=9
REC = 15"

6+11+12
N = 23
REC = 18"

2+2+3
N=5
REC = 18"

w=4.8%
LL=NP
PL=NP

w=12.3%

w=24.9%

SILTY SAND, fine to medium, moist, SM
orange.

I snr
ELASTIC SILT, moist, dark gray, trace
sand.

MH

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-407
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 7

!DEPTH 1 i.~s ELEV. WLAMPLINATG _____ ______

(ET) STRATA DESCRIPTION CLASS. (T)] WL D SAMPLING TESTS REMARKS1FT (IDET I DATA

MH

37.0

42.0

47.0

52.0

SANDY LEAN CLAY, fine to medium, CL
moist, dark gray.

SILTY SAND, fine to coarse grained, SM
moist, reddish orange, contains
cemented sand, small 1/4" more silty or
sand lenses, 118" cemented sand
layers.

POORLY GRADED SAND WITH CLAY, SP-SC
fine to medium grained, moist, dark
gray.

44.6

39.6

-30--

-35-

-40--

-45--

3+4+4
N=8

REC = 18"

4+6+6
N = 12
REC = 18"

3+5+7
N =12
REC = 18"

6+13+21
N = 34
REC = 18"

4+10+14
N = 24
REC = 16"

REC = 11"

w=35.1%

w=39.4%
LL=77
PL=43

w=23.3%

34.6

z
29.6

SILTY SAND, fine to coarse grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction.

SM

-50-

-55--

I
55' start of day
6/15/06
55' grinding,
switch to
rollerbit

continued on next page

.1 .1
Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.



"hnabel
bel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION 0
gray, contains cemented sand,
moderate HCI reaction, 60-70%
cemented sand.

SILTY SAND, fine to coarse grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 25-35%
shell frag..

77' softer
drilling, try tube

greenish gray, 0-5% shell frag.

green, with clay, with fine to coarse shell
fragments, strong HCI reaction, 40-60%
shell frag.

0D
0

0

mi
11

70-90% shell frag,
sand.

10-20% cemented

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-407
hna__l BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(F T ) (FT) DEPTH,. DATA

SM

92.0
POORLY GRADED SAND, fine to
medium grained, moist, green, with silt,
with fine to coarse shell fragments,
strong HCI reaction, 15-25% shell frag.

SP-SM

moderate HCI reaction, 5-15% shell
frag.

102.0

107.0

112.0

123.0

SILTY SAND, fine to medium grained, SM
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 20-30%
shell frag.

SANDY SILT, fine to medium, moist, ML
green, weak HCI-reaction.

SILTY SAND, fine to medium grained, SM
moist, green, trace fine to coarse shell
fragments, moderate HCI reaction,
0-10% shell frag.

with fine to coarse shell fragments,
strong HCI reaction, 30-40% shell frag.

-10.4

-20.4

-25.4

-30.4

-95-

-100-

-105-

-110-

-115-

-120-

6+11+24
N = 35
REC = 16"

5+12+14
N =26
REC = 18"

4+5+8
N = 13
REC = 18"

6+9+10
N = 19
REC = 18"

8+9+11
N = 20
REC = 18"

5+11+16
N = 27
REC = 18"

4+7+7

w=30.8%

w=47.8%

w=34.2%

-41.4

w=42.2%
SANDY ELASTIC SILT, fine to medium,
moist, green, with fine to medium shell

continued on next page

MH

Comments:
1. Boring backfilled with cementlbentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-407
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 5 of 7

DEPTH _______________ ELEV._ S____ DPH A TAMPLING ______DEPTH STRATA DESCRIPTION CLASS. (LTV WL SAMPLING TESTS REMARKS

fragments, strong HCI reaction, 10-20%
shell frag.

MH EN = 14
REC = 18"

127.0 -45.4
SANDY SILT, fine to medium, moist,
green, with fine to coarse shell
fragments, moderate HCI reaction.

ML

trace fine to medium shell fragments,
0-5% shell frag.

136.0

142.0

147.0

153.5

-5
SILTY SAND, fine to medium grained, SM
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 20-30%
shell frag.

-e
SANDY ELASTIC SILT, fine to medium, MH

moist, oliveish green.

-6
FAT CLAY, moderate HCI reaction. CH

_7

4.4

-125-

-130-

-135-

-140-

--145-

-150-

-15J

0.4

NJ REC = 6"

4+8+10
N 18
REC = 18"

3+4+8
N = 12
REC = 18"

4+7+8
N = 15
REC = 18"

5+5+8
N = 13
REC = 18"

REC = 5"

125-128' harder
drilling then
softer

128.5' Pushed
tube 6"
recovered 6"

PP=4.00 tsf

w=49.2%

w=56.4%
LL=92
PL=63

w=43.1 %
LL=81
PL=45

PP=0.17 tsf

5.4

1.9
SANDY ELASTIC SILT, contains sand. MH N

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-407
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 6 of 7

DEPTH STRATA DESCRIPTION CLASS. LE(Wr/ WL SAMPLING TESTS REMARKS
(FT) (_T) DEPTH DATA

MH

with clay. z

170.0 -i i -88.4
FAT CLAY, oliveish brown. CH

60-

-165-

F. -

170-

175-

--180--

-185-

-19.

z

3+5+8
N = 13
REC = 18"

5+7+11
N = 18
REC = 18"

5+7+8
N = 15
REC = 18"

4+7+12
N =19
REC = 18"

6+8+12
N =20
REC = 18"

3+5+11
N =16
REC = 18"

4+7+25
N =32
REC = 18"

w=78.4%

w=62.7%
LL=120
PL=50

w=55.2%
LL=104
PL=69

w=53.7%
LL=102
PL=37

w=50.9%
LL=102
PL=40

w=82.2%
LL=154
PL=97

w=32.6%

180.0 - ELASTIC SILT, moist, oliveish green. MH 1 -98.4

187.0 -105.4
SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 10-25%
shell frag.

continued on next page

SM

IN
Comments:
1. Boring backfilled with cementlbentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-407
lchnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 7 of 7
DEPTH ELEV. SAMPLING

(FT) STRATA DESCRIPTION CLASS. (FT) WL DEPTH TESTS REMARKS(F)(F) DEPTHI DATA

SM

trace fine to coarse shell fragments,
weak HCI reaction, 0-5% shell frag. Nl-195-

-200-

7+9+13
N = 22
REC = 18"

5+7+12
N = 19
REC = 18"

w=31.6%

w=32.7%

200.0 -4 ~. 18.4
BOTTOM OF BORING @ 200.0 FT.

I
J L _______ S L

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-408#-c#h nabel B3ORING Calvert County, MarylandCotatNme:6104

ýSchnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY "Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 7/24 --- 6.0'

Drilling Method: Mud Rotary
Start of day 7/25 --- 20.0'

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: R. Vinzant

Dates Started: 7/24/06 Finished: 7125/06

Location: Northing: 216261.74 ft
Easting: 961482.04 ft

Ground Surface Elevation: 68.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(F'r) I(FT) DEPTHI DATA

Forest litter, rootmat and topsoil.0.5 67.9
SM

SILTY SAND, fine to medium grained,
moist, light brown, contains root
fragments, and organic matter.

Yellowish brown.

4.5

10.0

13.0

22.0

CLAYEY SAND, fine to medium SC
grained, wet, mottled grayish orange,
contains root fragments, trace mica.

Mottled orangeish gray.

SANDY SILT, fine to medium, moist, ML
gray, contains mica.

SANDY SILT, fine to medium, moist, ML
dark greenish gray, contains mica.

63.9

58.4

55.4

46.4

5-

-10-

-15-

-20-

-25-

N

2+2+1
N=3
REC = 18"

3+6+5
N=11
REC = 18"

2+4+3
N=7
REC = 15"

2+3+3
N=6
REC = 18"

2+2+4
N=6
REC = 18"

2+3+4
N=7
REC = 18"

3+4+5
N=9
REC = 18"

4+6+6
N =12
REC = 18"

SANDY SILT, fine to medium, moist,
dark greenish gray, contains mica.

ML

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
3ORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

moist,

Gray.

Wet.

42.0 26.4
SANDY SILT, fine to medium, moist,
greenish gray, strong HCI reaction,
strong cementation, 5% med. - coarse
shell fragments.

Moderate HCI reaction, no cemented
sand, 15% med. - coarse shell
fragments.

Rig chatter

Dark greenish gray, moderate HCI
reaction, 15% med. - coarse shell
fragments.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-408hnabe BORING Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 4 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV. 1 SAMPLING 1 R(FT) (FT) DA TESTS REMARKS
0

ML

Weak HCI reaction, 3% med. - coarse
shell fragments.

Weak HCI reaction, 3% med. - coarse
shell fragments.

Weak HCI reaction, 3% med. - coarse
shell fragments.

Weak HCI reaction, 3% med. - coarse
shell fragments.

Dark greenish gray, weak HCI reaction,
5% med. - coarse shell fragments.

Weak HCI reaction, 3% med. - coarse
shell fragments.

Weak HCI reaction, 5% med. - coarse
continued on next page

-95-

-100-

-105-

-110-

--115-

-120-•

7+8+11
N = 19
REC = 18"

4+8+11
N = 19
REC = 18"

4+6+7
N = 13
REC = 18"

5+7+13
N = 20
REC = 18"

6+7+9
N = 16
REC = 18"

5+8+8
N = 16
REC = 18"

L
Start of drilling
for the day

NJ 5+6+9

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0-0,0c TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-401,Op hnabel BORING Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 6/21 --- 7.5' 7.5'

Drilling Method: Mud Rotary Start of day 6/22 --- 3.0' 14.0' --

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M. Aries Start of day 6/23 --- 5.0' 14.0' ---

Dates Started: 6/21/06 Finished: 6/27/06 Start of day 6/26 --- 19.5' 14.0' ---

Location: Northing: 216253.8 ft
Easting: 961614.8 ft Start of day 6/27 --- 20.0' 14.0' ---

Ground Surface Elevation: 61.6 (feet)

DEPTH STRATA DESCRIPTION CLASS. (FTV] WL SAMPLING TESTS REMARKS
(FT) (_T) _ DEPTI DATA

0.5 Crushed Stone F 61.1FILL
Poorly graded sand FILL, trace gravel,
fine to coarse grained, moist, brown.

trace silt.

-brownish gray.

contains wood fragments, FILL.

wet, blackish gray, with gravel,
PROBABLE FILL.

3+3+4
N=7
REC = 12"

U-14'- b-1/4"
hollow stem
auger

z
-5-

8.5

14.5

17.0

22.0

23.0

24.5

S53.1CL I
LEAN CLAY, moist, gray, trace sand.

with silt.
-10-

3+2+2
N=4
REC = 18"

1+1+2
N=3
REC = 18"

3+1+1
N=2
REC = 18"

1+2+2
N=4
REC = 16"

3+5+5
N = 10
REC = 18"

1+4+3
N=7
REC = 18"

REC = 24"

3+4+4
N=8
REC = 18"

4+2+4
N=6
REC = 18"

FAT CLAY, moist, gray, trace sand. CH

CLAYEY SAND, fine to medium SC
grained, moist, greenish gray.

green.

SANDY FAT CLAY, fine to medium, CH
moist, gray.

CLAYEY SAND, fine to medium SC
grained, moist, reddish orange.

47.1

44.6

39.6

38.6

-15-

9' very soft
augering

14' start of day
6/22/06
14': 3-7/8 roller
bit

17.5' Tube
pushed

22.5' harder
drilling

I
-20-

-l
POORLY GRADED SAND WITH CLAY,

continued on next page

37.1 1
SP-SC -25-

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabef Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

Boring Number:

DEPTH
(FT) STRATA DESCRIPTION

fine to medium grained, moist, orange,
small 1/16" clay layers.

27.0 'i 34.6
POORLY GRADED SAND, fine to
medium grained, moist, orange.

gray.

pitcher sample
pushed

37.0

44.5

54.5

CLAYEY SAND, fine to medium SC
grained, moist, gray, contains cemented
sand, with fine to coarse shell
fragments, 10% shell frag, gray colored.

wet, grayish green.

contains cemented sand.

SILTY SAND, fine to medium grained, SM
moist, green, with fine to coarse shell
fragments, contains cemented sand,
strong HCI reaction, 20-30% shell frag.

24.6

43' cemented
layer, grinding

17.1

tube pushed

"71

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, green,
strong HCI reaction, 10-20% shell frag.

weak HCI reaction.
continued on next page

SP-SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



SChnabee
TEST Project:

BORING
LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH STRATA DESCRIPTION(FT- )

59.5 -. I
SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 10-20%
shell frag.

contains fine to coarse shell fragments,
moderate HCI reaction.

with fine to coarse shell fragments,
strong HCI reaction, 30-40% shell frag.

67.0'

69.5

74.5

89.5

CLAYEY SAND, fine to medium SC
grained, moist, green and white,
contains cemented sand, with fine to
coarse shell fragments, strong HCI
reaction, 70-80% shell frag.

WELL GRADED SAND WITH CLAY, SW-SC
fine to medium grained, wet, green and
white, with fine to coarse shell
fragments, strong HCI reaction, 70-90%
shell frag.

moist, green, with silt, with fine to
coarse shell fragments, strong HCI
reaction, 60-80% shell frag.

-5.5

-8.0

-13.0
SILTY SAND, fine to medium grained,
moist, green, trace fine to coarse shell
fragments, moderate HCI reaction,
0-10% shell frag.

with fine to coarse shell fragments,
strong HCI reaction, 20-30% shell frag.

trace fine to medium shell fragments,
moderate HCI reaction, 0-10% shell
frag.

with fine to coarse shell fragments,
strong HCI reaction, 10-20% shell frag.

SM

79' start of day
6/23/06

SANDY SILT, fine to medium, moist,
green, trace fine to medium shell
fragments, moderate HCI reaction,

continued on next page

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



S0 chnabelnee
-Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant

BORING Calvert County, Maryland
LOG

DEPTH STRATA DESCRIPTION(FT)

0-10% shell frag.

92.0

94.5

97.0

102.0

104.5

114.5

117.0

122.0

-j

~1

SILTY SAND, fine to medium grained,
moist, green, trace fine to medium shell
fragments, moderate HCI reaction,
0-10% shell frag.

SANDY SILT, fine to medium, moist,
green, contains fine to medium shell
fragments.

SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 10-20%
shell frag.

30-50% shell frag.

CLAYEY SAND, fine to medium
grained, moist, green, with fine to
coarse shell fragments, strong HCI
reaction, 50-60% shell frag.

SANDY SILT, fine to medium, moist,
green, with fine to coarse shell
fragments, strong HCI reaction, 10-20%
shell frag.

oliveish green, trace fine to coarse shell
fragments, weak HCI reaction, 0-5%
shell frag.

moderate HCI reaction, 0-10% shell
frag.

with sand.

105' start of day
6/26/06

ELASTIC SILT, moist, oliveish green, MH
trace fine to medium shell fragments,
weak HCI reaction, 0-10% shell frag.

SANDY SILT, fine to medium, moist, ML
oliveish green, trace fine to coarse shell
fragments, moderate HCI reaction,
0-10% shell frag.

with fine to coarse shell fragments,
strong HCI reaction, 10-25% shell frag.

-53.0
-1

-55.5

-60.5
ELASTIC SILT, moist, oliveish green,
trace fine to medium shell fragments,
with sand, weak HCI reaction, 0-5%
shell frag.

MH

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



m7abel
I Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

no shells.

with clay.

I 137.5' tube
PP=4.00 tsf pushed

147.5

150.0
BOTTOM OF BORING @ 150.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-410le hnabel BORING Calvert County, MarylandCotatNme:0204

vSchnabel Engineering LOG Sheet: I of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND ' 'Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 4/28 --- 44.0' 5.0' --

Drilling Method: Mud Rotary

Drilling Equipment: CME-75 Start of day 5/1 --- 35.1' 5.0' ---

Schnabel Representative: M. Aries Start of day 5/2 --- 26.0' 5.0' ---

Dates Started: 4/28/06 Finished: 5/2/06

Location: Northing: 216374.3 ft
Easting: 961323.7 ft

Ground Surface Elevation: 119.1 (feet)

DEP STRATA DESCRIPTION CLASS. ELE. W SAMPLING TESTS REMARKS
(F (T) DEPTHI DATA

0.3

2.5

-TOPSOIL.-
SILTY SAND, fine to coarse grained,
moist, orange.

SM

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, orange.

fine to coarse grained, yellow orange.

fine to medium grained, orange.

SP-SM

SP

118.8

116.6

108.3

-5--

1+2+4
N=6
REC = 18"

10.8 .k
POORLY GRADED SAND, fine to
medium grained, moist, orange.

13.5 105.6
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, orange
white, small layers of color changes.

fine to coarse grained, orange, grades
fine to coarse.

continued on next page

SP-SM

--10--

-15-

-20-

-25-

3+3+4
N =7
REC = 18"

4+3+2
N=5
REC = 14"

3+3+3
N=6
REC = 12"

2+3+3
N=6
REC = 12"

2+3+4
N=7
REC = 15"

3+5+8
N = 13
REC = 18"

7+10+8
N =18
REC = 17"

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Boring abandoned due to stuck tube at 55 feet. Offset to 410A



echnabel
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH
(FT) STRATA DESCRIPTION

SILTY SAND, fine to coarse grained,
moist, orange.

fine to coarse orange.

43.5 75.6
SILTY SAND, fine grained, wet, orange
white.

CD

BOTTOM OF BORING @ 55.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Boring abandoned due to stuck tube at 55 feet. Offset to 410A



,.pc ! TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-410A-ec nalbe BORING Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LOG Sheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth I Casing Caved

Boring Foreman: D. Reese Encountered 4/28 1:46 44.0' 5.0' ---

Drilling Method: Mud Rotary Start of day 5/1 9:07 35.1' 5.0' ---
Drilling Equipment: CME-75 ____

Schnabel Representative: M. ArIes Start of day 5/2 7:14 26.0' 5.0' ---

Dates Started: 4/28/06 Finished: 5/2/06

Location: Northing: 216381.3 ft

Easting: 961323.7 ft

Ground Surface Elevation: 119.1 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS

(FT) I_(FT) DEPTHI DATA _.

SEE BORING LOG B-410 FOR
SAMPLE DESCRIPTIONS FROM 0 TO
58.0 FEET.

continued on next page

-5-

--1 0-

-15-

-20-

--25--

buring was
advanced
without
sampling to
58.5' (depth at
which original
boring was
terminated)

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-41 OA
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV SAMPLING TESTS RERKS(F)(FT) WL DT TET RMAK

SEE BORING LOG B-410 FOR
SAMPLE DESCRIPTIONS FROM 0 TO
58.0 FEET.

continued on next page

-30-

-35-

-40-

-45-

-50-

--55--

S - U U - .5. - U U L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-410A
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4
EPTH STRATA DESCRIPTION CLASS ELEV. SAMPLING TESTS REMARKS

sDEPTH DATA 1
FAT CLAY, moist, dark gray, with sand.

trace sand.

with sand.

CH

-60-

I-65-

-70-

1+2+3
N=5
REC = 18"

REC = 7"

2+4+5
N=9
REC = 18"

REC = 18"

9+11+50/5"
N = 61/11"
REC = 16"

50/2"
N = 50/2"
REC = 1"

PP=2.25 tsf

I
Bottom of tube
contains fine
sand

75.0

78.5

88.5

CLAYEY SAND, fine grained, moist, SC
greenish gray.

POORLY GRADED SAND, fine to SP
medium grained, moist, brown.

yellowish brown.

44.1

40.6

-75-

-t

-80-

-85-

-90]

30.6 1
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, greenish
gray, with fine to medium shell
fragments, moderate HCI reaction.

continued on next page

SP-SM 42+50/4"
N = 50/4"
REC = 10"

-~ _______________________________________________________ ~. L.,..1L.....A .. 1 ___________________I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



'd nacI TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-41 OAe hnabel BORING Calvert County, Maryland Contract Number: 06120048
Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS

(FT) (FT') DEPTHI DATA 0
SP-SM

-95-

Rig chatter

93.5

98.5
98.6

POORLY GRADED SAND, fine to SP
coarse grained, moist, greenish gray,
with fine to medium shell fragments,
moderate HCI reaction.

25.6
50/1"
N = 50/1"
REC = 1"

50/2"
N = 50/2"
REC = 1"

4 9n R
POORLY GRADED SAND WITH SILT,fine to medium grained, moist, greenish

gray, with fine to coarse shell
fragments, moderate HCI reaction.

PS20.5

B~U I I UM UI- b3UK-INU (a_) 9b.b I- 1.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



e h aTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-411hna$*bel BORING Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LOG Cotrche mer: 0612004

Borinrl Contractor: CONNELLY AND ASSOCIATES. INC. Groundwater Observations

FREDERICK, MARYLAND

Boring Foreman: T. Connelly

Drilling Method: Mud Rotary

Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 7/26/06 Finished: 7/27/06

Location: Northing: 216556.31 ft
Easting: 961517.19 ft

Ground Surface Elevation: 81.5 (feet)

DEPTH
DEPTH

(FT)

0.5

STRATA DESCRIPTION

ROOTMAT AND TOPSOIL.

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, yellowish
brown, trace gravel.

yellowish brown and orangeish brown,
trace root fragments.

5.6

7.5

13.0

18.5

CLAYEY SAND, fine to medium
grained, wet, orangeish brown and
reddish brown, trace root fragments,
trace gravel, iron staining.

SANDY LEAN CLAY, wet, orangeish
brown.

orangeish brown and gray

i
FAT CLAY, moist, gray, trace sand.

ORGANIC CLAY, moist, gray

7 continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



10-4c TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-411
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 5

DEPTH S D PELEV.[ SAMPLING T R
(FT) STRATA DESCRIPTION CLASS. WL DATA TESTS REMARKS 0

OH U l•'=dbU [St

27.0

32.0

37.0

42.0

52.0

57.0

ELASTIC SILT, moist, gray, trace sand. MH

SANDY SILT, moist, gray. ML

CLAYEY SAND, fine to medium SC
grained, wet, reddish brown and
orangeish brown, contains fine to
medium shell fragments, 10-20%, weak
cementation,HCI reaction moderate.

SILTY SAND, fine grained, moist, SM
yellowish brown and orangeish gray.

SANDY LEAN CLAY, moist, gray. CL

54.5

49.5

44.5

39.5

29.5

24.5

-30-

-35-

-40-

-45-

-50-

-55-

3+4+6
N=10
REC = 18"

4+5+6
N=11
REC = 18"

10+12+14
N = 26
REC = 13"

21 +50
N = 50
REC = 12"

50/5"
N = 50/5"
REC = 4"

11+6+23
N = 29
REC = 18"

w=24.4%

w=24.0%

w=25.2%
LL=44
PL=17

Harder drilling

SILTY SAND, fine to medium grained,
wet, light gray, with fine to coarse shell

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



e TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-411i
hnab~l BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV.) WL SAMPLING TESTS REMARKSf(FT) DEPTH 1 DATA I

fragments, 50-60%, HCI reaction
strong.

SM

-60-

62.0

87.0

POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray and
white, contains fine to coarse shell
fragments, 30-40%, HCI reaction strong.

contains fine to coarse shell fragments,
10-20%, HCI reaction moderate.

trace fine to medium shell fragments,
2-5%, HCI reaction weak

gray and white, contains fine to coarse
shell fragments, 40-50%, weak
cementation, HCI reaction strong

SP-SM
19.5

-5.6

-65-

-70-

-75-

-80-

--85--

28+6+13
N = 19
REC = 18"

6+4+5
N=9
REC = 18"

6+5+7
N = 12
REC = 18"

5+4+6
N=10
REC = 18"

3+3+3
N=6
REC = 18"

6+7+7
N =14
REC = 18"

7+9+11
N =20
REC = 18"

w=34.4%

w--32.0%

w=36.4%

SILTY SAND, fine to medium grained,
wet, gray and white, contains fine to
coarse shell fragments, 20-30%, HCI
reaction strong.

continued on next page

i SM

resumed drilling
at 7/27/06 @
7:45am

-90-

rL .L. - U - S S U I.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: C
hnabel BORING C

Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION(FT)

alvert Cliffs Nuclear Power Plant
alvert County, Maryland

I

92.0

122.0

SANDY SILT, wet, greenish gray, trace
fine to coarse shell fragments, 5-10%,
HCI reaction weak.

wet, greenish gray, trace fine to medium
shell fragments, 2-5%, HCI reaction
weak.

contains fine to coarse shell fragments,
20-30%, HCI reaction strong

-1

w=38.2%
LL=43
PL=30

w=40.4%

w=42.7%

-40.6
ELASTIC SILT, wet, greenish gray,
trace fine to medium shell fragments,
2-5%, HCI reaction weak

continued on next page

MH

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



040 nabe TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-42hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineeringl LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Chew Encountered 8/7 -- 13.5' -- -

Drilling Method: Mud Rotary 24 hours 8/8 -- 6.5' -

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: B. Bradfield

Dates Started: 8/7/06 Finished: 8/8/06

Location: Northing: 216589.24 ft
Easting: 961495.42 ft

Ground Surface Elevation: 92.2 (feet)

DEPTH STRATA DESCRIPTION CLASS. EEI' WL SAMPLING TESTS REMARKS
(FT) DEPTH DATA

.Silt with sand, PROBABLE FILL, moist,
brown, contains root fragments.

FILL

N

3+6+6
N = 12
REC = 18"

Drilled 4 1/4
HSA to 13.5'

2.0

4.5

10.0

13.0

17.0

22.0

Silty sand PROBABLE FILL, fine to FILL
coarse grained, moist, reddish brown,
contains root fragments, trace gravel.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, light
brown and brown.

fine to medium grained, light yellowish
brown and brownish white, some slight
iron stained bands <1/4" thick.

SILTY SAND, fine to coarse grained, SM
moist, light yellowish brown and dark
reddish brown, trace cemented sand,
moderate cementation, some iron
stained bands -1.5" thick.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, wet, light grayish
brown and dark reddish brown, with
cemented sand, trace gravel, strong
cementation, limonitic cemented bands
up to 2" thick.

SILTY SAND, fine grained, wet, light SM
yellowish brown and mottled gray,
limonitic cemented bands up to 2" thick.

90.2

87.7

82.2

79.2

75.2

70.2

5

-10-

N

4+3+3
N=6
REC = 18"

4+4+8
N = 12
REC = 18"

5+11+10
N = 21
REC = 18"

8+10+10
N = 20
REC = 18"

4+6+8
N+= 14
REC = 18"

1+1+1
N=2
REC = 18"

1+2+3
N=5
REC = 18"

-15--

-20

15'- Begin mud
rotary with 2
15/16" tn-cone
roller bit

N
SANDY LEAN CLAY, fine, moist, dark
gray, contains mica.

CL

-25-
continued on next page I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-412
BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. E(••] WL SAMPLING TESTS REMARKS
(FT)(F) DEPTHI DATA

CL

with sand, gray.

32.0

37.0

n

42.0

49.5

52.0

60.2
FAT CLAY with sand, moist, gray,
contains mica.

LEAN CLAY with sand, moist, gray,
contains mica.

SANDY FAT CLAY, fine to medium,
moist, gray, contains mica.

trace cemented sand, weak
cementation.

CH

CL 55.2

-- 30-

-35-

-40-

-45-

--50--

CH
50.2

2+2+3
N=5
REC = 18"

2+4+3
N=7
REC = 18"

3+3+6
N=9
REC = 18"

5+7+9
N = 16
REC = 18"

5+5+16
N = 21
REC = 18"

19+22+50
N =72
REC = 12"

33.5'- Start of
day 8/8/06

51'- Driller
noted harder
drilling

54.5'- Some
light iron
staining in
sample

SILTY SAND, fine to coarse grained, SM
wet, dark reddish brown and grayish
white, with limonitic cemented sand,
moderate cementation, imprints of shell
fragments, highly oxidized zone.

42.7

A AO-

SP-SMPOORLY GRADED SAND WITH SILT,
fine to medium grained, wet, light
grayish white.

light gray and mottled orangeish brown.

continued on next page

-- 55- z
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



chnabel
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number: B-412 I
Contract Number: 06120048

DEPTH STRATA DESCRIPTION(IFT)

light brown.

67.0 25.2
CLAYEY SAND, fine to medium
grained, wet, gray and brownish white,
20-30% fine to coarse shell fragments,
trace cemented sand, moderate HCI
reaction, moderate cementation.

gray and grayish white, 10-20% fine to
medium shell fragments, moderate HCI
reaction, HCI reaction localized to
decomposed shell fragments.

10-20% fine to coarse shell fragments,
strong HCI reaction, HCI reaction
localized to decomposed shell
fragments.

dark gray, 10-20% fine to medium shell
fragments, moderate HCI reaction, HCI
reaction localized to decomposed shell
fragments.

weak HCI reaction, <5% fine shell
fragments, HCI reaction localized to
decomposed shell fragments.

continued on next page

SC

18'

1 0
4. '.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



I

StI--abel

-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant

Calvert County, Maryland

DEPTH STRATA DESCRIPTION
(F'r

dark gray and brownish white, 30-40%
fine to coarse shell fragments, strong
HCI reaction, HCI reaction localized to
decomposed shell fragments.

light gray and brownish white, 40-50%
fine to coarse shell fragments, with
cemented sand, strong HCI reaction,
moderate cementation.

i0/5"
= 4"

98.9 - -6.7
BOTTOM OF BORING @ 98.9 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Projet: Calvert Cliffs Nuclear Power Plantr berhn b491 BORING Calvert County, Maryland Contrc Number: B620 4 13
VSchnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Start of day 5/15 --- 20.0' - --

Drilling Method: Mud Rotary Water Reading 5/16 84.6'

Drilling Equipment: Failing-1500 (Truck)

Schnabel Representative: R. Vinzant

Dates Started: 5/12/06 Finished: 5/15/06

Location: Northing: 216994.88 ft
Easting: 961413.25 ft

Ground Surface Elevation: 122.9 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) DEPTH DATA

0.4 __Forest litter, root mat and topsoil.
f

POORLY GRADED SAND WITH SILT,
medium to coarse grained, moist, light
orangeish brown.

light orangeish gray.

light orangeish brown.

light reddish brown.

light orangeish brown.

3" layer of darker strata.

continued on next page

SP-SM
122.5

z
5

z
-10-

-15-

-20-

-25-

z

4+6+8
N = 14
REC = 18"

5+4+6
N=10
REC = 18"

4+6+7
N = 13
REC = 14"

4+5+7
N = 12
REC = 16"

3+4+5
N=9
REC = 14"

3+2+3
N=5
REC = 12"

4+6+6
N =12
REC = 15"

9+10+14
N =24
REC = 16"

w=9.7%

w=12.9%

Comments:
1. Ground Water Observation Well OW-413B installed upon completion
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-413A installed at a nearby location



04,0 TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-413Chnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 5

DEPT STRATA DESCRIPTION CLASS. ELEV L SAMPLING TESTS REMARKS
(IT) (F-I ) DEPTHI DATA __

SP-SM

orangeish brown.

wet, light orangeish gray.

moist, light orangeish brown.

30-

35-

-40-

-45

-50-

-55-

9+12+16
N =28
REC = 15"

10+12+14
N =26
REC = 17"

16+18+18
N = 36
REC = 16"

7+14+16
N = 30
REC = 16"

3+2+2
N=4
REC = 18"

2+3+3
N=6
REC = 18"

w=8.6%

w=26.9%
LL=NP
PL=NP

w=25.7%
LL=56
PL=27

45.0

53.5

SILTY SAND, fine to medium grained,
moist, light orange, mottles of white
clay.

SM
77.9

69.4i
SANDY ELASTIC SILT, moist, oliveish
gray.

continued on next page

MH

4 - ~ I. 4

Comments:
1. Ground Water Observation Well OW-4138 installed upon completion
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-413A installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-413
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV. WE SAMPLING TESTS REMARKS
(FT) (FT) DEPTHT DATA

MH
with sand, fine to medium grained,
moist, oliveish gray,

-60-

-65-

2+4+4
N=8
REC = 18"

4+5+7
N = 12
REC = 18"70.0

75.0

81.0

FAT CLAY, moist, gray CH

SILTY SAND, fine to medium grained, SM
moist, greenish gray, contains mica.

52.9

47.9

w=27.5%
LL=58
PL=29

PP=1.50 tsf

w=35.5%
LL=51
PL=15

PP=4.25 tsf

w=26.1 %

w=21%

I

AI Qlf

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, dark
orangeish brown.

SP-SM I

-75-

-80-

-85-

-90-

REC = 24"

4+4+10
N = 14
REC = 18"

25+50/3"
N = 50/3"
REC = 10"

50/3"
N = 50/3"
REC = 4"

7

light greenish gray, mottles of orange
color.

continued on next page I
H

Comments:
1. Ground Water Observation Well OW-413B installed upon completion
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-413A installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-413
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 5

DEPT H I ELEV. SAMPLING
(DFT) STRATA DESCRIPTION CLASS. (FT) WL DE P L IND TESTS REMARKSIFT DEPTHI DATAI

SP-SM

SM
95.0 -

105.0 -

113.5

greenish gray, trace fine gravel, orange.

SILTY SAND, fine to medium grained,
moist, greenish gray, trace shell
fragments, moderate HCI reaction.

25% shell fragments, and cemented
sand, weak HCI reaction.

27.9

17.9

9.4

POORLY GRADED SAND WITH SILT,
fine to medium grained, greenish gray,
moderate HCI reaction, 25% shell
fragments, layers of flat shells.

SP-SM

-95-

-100-

-105-

-110-

-115-

--120--

z

50/3"
N = 50/3"
REC = 4"

8+11+50/5"
N = 61111"
REC = 17"

50/5"
N = 50/5"
REC = 5"

11+12+18
N = 30
REC = 18"

7+9+13
N = 22
REC = 18"

5+9+9
N = 18
REC = 18"

3+7+9

w=24.8%

w=26.3%

w=32.5%

w=35.1%

w=34.9%/

Resumed on
5/15/06 8:30am

SILTY SAND, fine to medium grained,
light gray, strong HCI reaction, 50%
shell fragments.

continued on next page

j SM

S. J 6 L - - .5.... 6 1. L
Comments:
1. Ground Water Observation Well OW-413B installed upon completion
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-413A installed at a nearby location



-Schnabel
VSchnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH
(FT) STRATA DESCRIPTION

15% shell fragments.

5% shell fragments, moderate HCI
reaction, one layer of flat shells.

weak HCI reaction.

z
0

150.0 -27.1

Comments:
1. Ground Water Observation Well OW-413B installed upon completion
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-413A installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-414
0 hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING ,Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 5/11 --- 13.5'

Drilling Method: Mud Rotary

Drilling Equipment: Failing-1 500 (Truck)

Schnabel Representative: R. Vinzant

Dates Started: 05/11/06 Finished: 05/11/06

Location: Northing: 216630.18 ft
Easting: 961354.48 ft

Ground Surface Elevation: 121.2 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV SAMPLING TESTS
(FT)_(FT) DEPTH DATA REMARKS

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, orangeish
brown, with root fragments and organic
matter.

light orangeish brown,

fine to medium grained, light reddish
orange.

fine to coarse grained.

wet, light orangeish brown.

continued on next page

SP-SM

I7

Vý

-10-

-15-

-20-

--25--

3+5+6
N = 11
REC = 15"

3+5+7
N = 12
REC = 14"

5+7+9
N = 16
REC = 18"

6+8+12
N = 20
REC = 17"

6+7+8
N = 15
REC = 16"

5+9+7
N = 16
REC = 15"

6+7+10
N = 17
REC = 13"

13+17+19
N = 36
REC = 17"

w=4.2%

w=9,2%

N
'-S _______ ~ U I.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Bonn Number: B-414hnabel BORING Calvert County, Maryland Contract Number: 06120048
Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

SP-SM

27.0

29.5

42.0

53.5

57.0

POORLY GRADED SAND, fine to SP
coarse grained, wet, grayish brown,
trace silt and white clay.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, wet, orangeish
brown.

SILTY SAND, fine to medium grained, SM
moist, orange.

light orange, mottles of white clay.

SANDY LEAN CLAY, moist, greenish CL
gray, with fine sand.

94.2

91.7

79.2

67.7

64.2

-30-

-35-

-40-

-45-

-50-

-55-

5+6+14
N = 20
REC = 15"

11+12+14
N = 26
REC = 18"

10+13+17
N = 30
REC = 14"

2+3+2
N=5
REC = 18"

2+1+1
N=2
REC = 18"

2+3+3
N=6
REC = 18"

w=9.7%

w=20.6%
LL=NP
PL=NP

w=27.7%
LL=NP
PL=NP

w=28.0%
LL=42
PL=23

FAT CLAY, moist, greenish gray, with
fine sand

continued on next page

CH

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-414
Babel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. (F T SAMPLING TESTS REMARKS
(FT)_ __FT) DEPTH I DATA ...... _______

CH II REC = 24"

72.0

77.0

82.0

SANDY LEAN CLAY, moist, greenish CL
gray, fine grained.

SANDY SILT, greenish gray, with ML
organic matter, 50% dark brown and
black organic matter.

49.2

44.2

39.2

-60-

-65-

-70-

--75--

-80-

-85-

-90--

I

3+5+6
N = 11
REC = 18"

REC = 24"

4+6+9
N = 15
REC = 18"

4+8+14
N = 22
REC = 18"

42+50/4"
N = 50/4"
REC = 10"

50/5"
N = 50/5"
REC = 5"

w=j,.z /o
LL=58
PL=19

PP=3.25 tsf

w=38.3%

PP=2.50 tsf

w=36.7%
LL=51
PL=15

PP=3.80 tsf

w=22.9%
LL=39
PL=20

PP=2.75 tsf

w=29.8%

w=19.0%

SILTY SAND, fine to medium grained,
wet, light greenish gray.

SM

dark gray.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



chnabel
-Schnabel Engineering

TEST Project:
BORING

LOG

DEPTH STRATA DESCRIPTION

95.0

100.0

SILTY GRAVEL, weak HCI reaction.

BOTTOM OF BORING @ 100.0 FT.

* ± L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



bTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number:B- 5h n a el BORING Calvert County, Maryland CotBt b r: 010 4 15
-Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 4/27 --- 18.5'

Drilling Method: Mud Rotary

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Megginson

Dates Started: 4/27/06 Finished: 4/28/06

Location: Northing: 216480.9 ft
Easting: 961264.2 ft

Ground Surface Elevation: 119.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS

(FT) ._ (FT ) ___ DEPTH DATA TEST S REMARKS

Poorly graded sand FILL, fine to
medium grained, contains lean clay
layer, moist, brown.

FILL

2.0

12.0

22.0

i POORLY GRADED SAND WITH SILT,
fine to medium grained, trace silt, moist,
light brown.

light brown and brown.

light brown.

light brown and yellowish brown.

SP-SM

+

117.3

107.3

97.3

POORLY GRADED SAND, fine to
coarse grained, moist, light brown and
orangeish brown, trace silt.

wet, contains lean clay pockets.

5

SP

-10--

15-

-20-

-25-

3+2+5

REC = 18"

4+3+4
N=7
REC = 16"

3+4+4
N=8
REC = 18"

3+4+5
N=9
REC = 14"

3+4+4
N=8
REC = 17"

4+4+6
N=10
REC = 17"

6+7+9
N = 16
REC = 15"

6+6+8
N = 14
REC = 6"

w=3.6%

w=2.5%

*Used hollow
stem augers to
depth of 18.5 ft.
*Switched to
3-7/8" O.D.
Td-cone roller
bit below 18.5
ft.

POORLY GRADED SAND WITH SILT,
fine to coarse grained, wet, yellowish
brown.

continued on next page

SP-SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel
-VSchnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH STRATA DESCRIPTION
(FT)

orangeish brown and yellowish brown,
trace gravel, contains clayey sand
pockets.

light brown.

light brown and brown, contains clayey
sand pockets.

42.0

47.0

52.0

57.0

SILTY SAND, fine to medium, wet, dark SM
gray, contains mica.

CLAYEY SAND, fine to medium SC
grained, wet, dark gray, contains mica.

fine to coarse grained below 49.5 ft.

LEAN CLAY, moist, light greenish gray, CL
trace sand, contains mica.

77.3

w=28.2%
LL=26
PL=22

PP=0.50 tsf

72.3 1

15"

14"

18"

67.3

62.3
FAT CLAY, moist, light greenish gray,
trace sand, contains mica.

continued on next page

CH

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



•chnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION

ELASTIC SILT, moist, light greenish
gray and dark gray, trace sand, contains
mica.

trace sand.

SANDY SILT, fine to coarse, moist,
gray, trace gravel, contains mica.

w=26.3%
LL=40
PL=30

PP=2.00 tsf

fine to coarse grained, wet, gray and
greenish gray, contains shell fragments
and lean clay lenses, strong HCI
reaction.

w=17.0%

gray, contains clayey sand pockets.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Ichnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH STRATA DESCRIPTION(FT)

92.0

97.0

CLAYEY SAND, fine to coarse grained,
wet, light gray, contains cemented sand,
and lean clay layers, moderate HCI
reaction.

SILTY SAND, fine to coarse grained,
moist, light gray, contains cemented
sand, and shell fragments, strong HCI
reaction.98.7

BOTTOM OF BORING @ 98.7 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



naTEST Project: Calvert C•liffs Nuclear Power Plant EBoring Number: B-416e hnabel BORING Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Seet:. o

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Chew Encountered 8/3 - 58.5' - ..

Drilling Method: Mud Rotary

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: B. Bradfield

Dates Started: 8/2/06 Finished: 8/3/06

Location: Northing: 216084.5 ft
Easting: 961596.34 ft

Ground Surface Elevation: 86.2 (feet)

DEPTH STRATA DESCRIPTION CLASS rELEV. WL SAMPLING TESTS REMARKS
(FT) WT .DEPTH. DATA

SILTY SAND, fine to medium grained,
moist, light brown, contains wood
fragments.

Orangeish brown, trace gravel.

SM

N
4.5

13.0

22.0

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, light
brown and orangeish brown, trace
gravel.

Slight banding of colors 1/4-1/2" thick.

i SP-SM
81.7

73.2
SILTY SAND, fine to medium grained,
moist, light orangeish brown and gray,
some iron staining visable.

Brown, colors are mottled.

SM

-5-.

-10-

-15-

--20--

--25---

z

1+2+2
N=4
REC = 13"

5+5+6
N=11
REC = 18'"

4+4+6
N =10
REC = 16"

4+7+7
N = 14
REC = 17"

5+6+6
N = 12
REC = 14"

4+4+4
N=8
REC = 18"

2+1+1
N=2

2+3+4
N=7
REC = 18"

N

Urilled with 4
1/4 HSA to 45'

w=3.8%

w=13.0%

tz
64.2

SANDY FAT CLAY, moist, dark gray
and greenish gray, contains mica, some
gray pockets of fine sand present <3/4".

continued on next page

CH

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



'chnabel
nabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

With sand, some clayey sand lenses
present <1/8".

32.0 54.2
LEAN CLAY with sand, moist, dark gray
and greenish gray, contains mica.

37.0 49.2
FAT CLAY with sand, moist, dark gray
and greenish gray, contains mica.

42.0 44.2

w=25.6%

45'- Begin mud
rotary with 2
15/16" tri-cone
roller bit

Moist, reddish brown and brownish gray,
with cemented sand, weak cementation,
impressions of shell fragments, highly
oxidized zone.

52.0 34.2
SILTY SAND, fine to medium grained,
moist, gray.

55'- Start of day
8/3/06

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power P
chnabel BORING Calvert County, Maryland

Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL
(_T) (r) DE

SM
Wet, contains mica.

-61

62.0 -24.2 SANDY LEAN CLAY with silt, moist, CL

gray and brownish white, trace
cemented sand, 0-10% fine to medium
shell fragments, moderate HCI reaction,
moderate cementation, strong HCI
reaction at decomposed shell 6!
fragments.

67.0 -CLAYEY SAND, fine to coarse grained, SC 19.2

wet, light gray and gray, trace cemented
sand, 10-20% fine to medium shell
fragments, strong HCI reaction,
moderate cementation, darker gray
areas are similar to strata at 65'. 7

Light gray, with cemented sand, 30-40%
fine to coarse shell fragments, strong
HCI reaction, strong cementation.

72.0 - POORLY GRADED SAND WITH CLAY, SP-SC 14.2

fine to medium grained, wet, gray and
brownish white, 10-20% fine to coarse
shell fragments, strong HCI reaction,
HCI reaction localized to shell
fragments. -7

20-30% fine to coarse shell fragments,
strong HCI reaction, HCI reaction
localized to shell fragments. 81

i 82.0 4.2
CLAYEY SAND, fine to medium SC

ograined, wet, gray, 0-10% fine to coarse
shell fragments, moderate HCI reaction,
HCI reaction localized to shell

o fragments.

-i/

C,
0
0~

3-I

0-10% fine to medium shell fragments,
(9 moderate HCI reaction, HCI reaction

localized to shell fragments. 9C
•z9

0
'continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.

'lant I 'I

w=29.5%

w=33.5%



• Ichnabel
Schnabel Engineering

TEST Project:
BORING1

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH j STRATA DESCRIPTION
(FT)

rig

Light gray and white, 40-50% fine to
coarse shell fragments, with cemented
sand, strong HCI reaction, strong
cementation.

Light gray and brownish white, 20-30%
fine to coarse shell fragments, trace
cemented sand, strong HCI reaction,

\ýweak cementation.

N

100.0 - / -13.8
f

BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-417
Babel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: T. Connelly Encountered

Drilling Method: Mud Rotary Start of Day
Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 7/24/06 Finished: 7/25/06

Location: Northing: 216435.75 ft
Easting: 961901.11 ft

Ground Surface Elevation: 49.2 (feet)

STRATA DESCRIPTION CLASS. WL
r(F'r) (FTr) DE

0.5 ROOTMAT AND TOPSOIL. 48.7SANDY LEAN CLAY, moist, brown, C

trace root fragments.

trace wood fragments, iron staining

-5

7.0 - POORLY GRADED SAND with silt, fine SP-SM 42.2

1 to medium grained, moist, yellowish
brown and orangeish brown, trace fine

-to coarse shell fragments, iron staining,
HCI reaction moderate.

10.0 - SANDY LEAN CLAY, moist, brown and CL 39.2 -10

10838.4 --
10. _-redis brwn trceroo frgmnts /SP-SM

POORLY GRADED SAND with silt, fine
12.0 -\to medium grained, wet, yellowish 37.2

\brow ý"n an'd" ora"ý ngeis;hvvb-rowyn. / SP-SC

QPOORLY GRADED SAND with clay,
,t fine to medium grained, wet, gray, 1/8th

1 inch clay lenses throughout.- 14.5 34.7
FAT CLAY, moist, gray, trace sand. CH -15

W
(0

0

(02
H

trace fine to coarse shell fragments, 20
(0o 2-5%, HCI reaction weak
aCL

5 22.0 -27.2
CLAYEY SAND, fine to medium SC
grained, wet, gray and greenish gray,
contains fine to coarse shell fragments,

0
- 30-40%, strong cementation, HCI

reaction strong.
- 24.5 .7
MSM -25

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.

Grounuyvater Observations



-TEST Project: Cehnabl BORING C
Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION(FT)

alvert Cliffs Nuclear Power Plant
alvert County, Maryland

SILTY SAND, fine to medium grained,
wet, gray and greenish gray, contains
fine to coarse shell fragments, 30-40%,
strong cementation, HCI reaction
strong.

30.0 -

37.0

47.0

52.0

CLAYEY SAND, fine to medium
grained, wet, gray and white, contains
fine to coarse shell fragments, 20-30%,
HCI reaction moderate.

gray and white

-I- 12.2
SILTY SAND, fine to medium grained,
wet, gray and greenish gray, trace fine
to medium shell fragments, 5-10%, HCI
reaction weak.

2.2
SANDY SILT, wet, gray and greenish ML
gray, trace fine to medium shell
fragments, 2-5%, HCI reaction weak.

greenish gray and white, contains fine to
coarse shell fragments, 40-50%, strong
cementation , HCI reaction strong.

Rig chatter

resumed drilling
on7/25/06 @
7:00am

-2.8
SILTY SAND, fine to medium grained,
wet, greenish gray and white, contains
fine to coarse shell fragments, 40-50%,
strong cementation, HCI reaction
strong.

SM

contains fine to coarse shell fragments,
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



'chnabei
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

1

DEPTH STRATA DESCRIPTION(F-T)

10-20%, weak cementation, HCI
reaction moderate

62.0

67.0

70.0 -

72.0

79.5

84.5

87.0

SANDY SILT, wet, greenish gray,
contains fine to coarse shell fragments,
10-20%, HCI reaction moderate.

SILTY SAND, fine to medium grained,
wet, greenish gray, contains fine to
coarse shell fragments, 10-20%, HCI
reaction moderate.

SANDY SILT, wet, greenish gray,
contains fine to coarse shell fragments,
10-20%, HCI reaction moderate.

ELASTIC SILT, moist, blueish gray,
trace sand, trace fine to medium shell
fragments, 2-5%, HCI reaction weak.

SANDY SILT, moist, blueish gray, trace
fine to medium shell fragments, 2-5%,
HCI reaction weak.

ML -30.3

SILTY SAND, fine to medium grained, SM
moist, blueish gray, trace fine to
medium shell fragments, 2-5%, HCI
reaction weak.

-35.3

-37.8
SANDY SILT, moist, blueish gray and
white, contains fine to medium shell
fragments, 10-20%, HCI reaction
moderate.

trace fine to medium shell fragments,
5-10%, HCl reaction weak

continued on next page

ML
organic oder

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

i Boring Number: B-417 I
Contract Number: 06120048 I

DEPTH STRATA DESCRIPTION(F-r)

92.0

94.5

101.5

ELASTIC SILT, moist, greenish gray,
trace sand, trace fine to medium shell
fragments, 2-5%, HCI reaction weak.

SANDY SILT, moist, greenish gray,
trace fine to medium shell fragments,
2-5%, HCI reaction weak.

-52.3
BOTTOM OF BORING @ 101.5 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



•lcTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-418hnabel BORING Calvert County, Maryland
VSchnabel Engineering LOG Sheet: 1 of 7

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 6/28 - 6.5' - ---

Drilling Method: Mud Rotary Water Reading 7/6 -- 10.5' --

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: B. Bradfield

Dates Started: 6/28/06 Finished: 6/29/06

Location: Northing: 216340.25 ft
Easting: 961976.71 ft

Ground Surface Elevation: 43.7 (feet)

DEPTH STETA DESCRIPTION CLSS[ELEV. WL SAMPLING TESTS 1 REMARKS
(FT) (FT) DEPTHI DATA

0.3 -... TOPSOIL. S-M 43.4SP-SM

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, brownish
gray and orange, contains root
fragments, weak limonitic cementation.

2.0 -
A SC

41.7

CLAYEY SAND, fine to coarse grained,
moist, gray and orangeish brown.

4.5

7.0

13.0

17.0

SILTY SAND, fine to medium grained, SM
wet, orangeish brown and reddish
brown.

SILTY SAND, fine to medium, moist, SM
gray.

With sand.

SANDY LEAN CLAY, fine to medium, CL
moist, gray, contains mica.

39.2

36.7

5

10-

8+8+5
N =13
REC = 8"

4+3+4
N=7
REC = 13"

6+7+8
N = 15
REC = 14"

5+4+3
N=7
REC = 14"

3+2+3
N=5
REC = 18"

4+4+5
N=9
REC = 18"

15+8+8
N = 16
REC = 18"

4+5+8
N =13
REC = 18"

30.7

1.5'- Mud rotary
with 3 7/8" drag
bit

N

w=27.9%

w=30.9%
LL=NP
PL=NP

w=32.7%
LL=49
PL=22

w=25.2%

26.7
POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray and
brownish white, 20-30% fine to coarse
shell fragments, strong HCI reaction.

SP-SM

-20-

-25-

30-40% fine to coarse shell fragments,
strong HCI reaction.

continued on next page

Comments:
1. Observation Well OW-418B installed upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-418A installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-418
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG I Sheet: 2 of 7

DEPTH STRATA DESCRIPTION CLASS. E (FT'IWL SADPTI] TESTS REMARKS(F)(FT) DEPTHI DATA

•SP-SM

20-30% fine to coarse shell fragments,
strong HCI reaction.

10-20% fine to coarse shell fragments,
strong HCI reaction.

Brownish, 0-10% fine to coarse shell
fragments, weak HCI reaction.

42.0

52.0

57.0

CLAYEY SAND, fine to medium
grained, wet, gray and brownish white,
30-40% fine to coarse shell fragments,
strong HCI reaction.

White, 30-40% fine to coarse shell
fragments, 40-50% cemented sand,
strong HCI reaction, strong
cementation.

SC
1.7

-8.3

-13.3

30-

-35-

-40-

-45-

-50-

-55-

6+8+10
N = 18
REC = 14"

4+5+7
N = 12
REC = 15"

1+1+2
N=3
REC = 18"

3+8+13
N = 21
REC = 18"

11+13+18
N = 31
REC = 18"

7+19+19
N =38
REC = 16"

w=28.4%

w=27.4%

w=23.3%

47'- Grinding/
rig chatter

POORLY GRADED SAND WITH CLAY,
fine to medium grained, wet, gray and
brownish white, 10-20% fine to medium
shell fragments, moderate HCI reaction,
HCI reaction localized to shell
fragments.

SP-SC

SANDY SILT with clay, fine to medium,
moist, gray, 10-20% fine to medium

continued on next page

I
Comments:
1. Observation Well OW-418B installed upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-418A installed at a nearby location



Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant Boring Number:

Calvert County, Maryland Contract num,
B-418

r-* n•R19Ann
Cr 06.12*-

DEPTH STRATA DESCRIPTION

shell fragments, moderate HCI reaction,
HCI reaction limited to shell fragments.

62.0

67.0

72.0

82.0

87.0

SILTY SAND, fine to medium grained,
moist, gray, 0-10% fine to medium shell
fragments, weak HCI reaction, HCI
reaction localized to shell fragments.

SANDY LEAN CLAY with silt, fine to
medium, moist, greenish gray, 10-20%
fine to medium shell fragments, weak
HCI reaction, HCI reaction localized to
shell fragments.

CLAYEY SAND, fine to medium
grained, wet, greenish gray, 0-10% fine
to medium shell fragments, weak HCI
reaction.

10-20% fine to medium shell fragments,
moderate HCI reaction

SILTY SAND, fine to medium grained, SM
moist, greenish gray, 10-20% fine to
medium shell fragments, moderate HCI
reaction.

-38.3

w=41 .7%

w=49.8%
LL=76
PL=49

]A) 2

SANDY ELASTIC SILT with clay, fine to
medium, moist, greenish gray, 10-20%
fine to medium shell fragments,
moderate HCI reaction.

continued on next page

MH

Comments:
1. Observation Well OW-418B installed upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
A4 C..-,d w/tsr Ohservation Well OW-418A installed at a nearby location



6##nC TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-418
,,PC BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 7

DEPTH STRATA DESCRIPTION CLASS. ELV. WL SAMPLING TESTS REMARKS
(F'T) S ADEPTHI DATA

MH

With sand, trace decayed organic
matter.

97.0

107.0

112.0

LEAN CLAY, fine to medium, moist,
greenish gray, 10-20% fine to medium
shell fragments, moderate HCI reaction.

CL
-53.3

-63.3

-68.3

-95-

-100-

zN
SANDY ELASTIC SILT, fine to medium, MH
moist, greenish gray.

FAT CLAY with sand, moist, greenish
gray.

CH

-105-

-110-

--115-

--120--

4+6+9
N = 15
REC = 18"

4+6+9
N = 15
REC = 18"

7+7+9
N = 16
REC = 18"

5+7+9
N = 16
REC = 18"

7+8+10
N=18
REC = 18"

5+8+11
N = 19
REC = 18"

w=36.7%
LL=46
PL=25

w=39.8%
LL=55
PL=38

w=56.4%

7

5+7+10
continued on next page

Comments:
1. Observation Well OW-418B installed upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-418A installed at a nearby location



Comments:
1. Observation Well OW-418B installed upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
....... 4 %Al*t-r clh-rvltion Well OW-418A installed at a nearby location



Ahnabel
-Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION

SANDY ELASTIC SILT, fine to medium,
moist, greenish gray.

With sand. w=57.3%
LL=76
PL=49

fine to medium, moist, greenish gray.

With sand, 0-10% fine to medium shell
fragments, weak HCI reaction.

C-

0.

CI)

No shell fragments.

continued on next page

Comments:
1. Observation Well OW-418B installed upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-418A installed at a nearby location



en nabeI
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) I STRATA DESCRIPTION

w=66.5%
LL=109
PL=71

200.0
BOTTOM OF BORING @ 200.0 FT.

Comments:
1. Observation Well OW-418B installed upon completion.
2. Downhole geophysical logging performed on 6/29/06.
3. * = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-418A installed at a nearby location



0-**TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-1chnabel BORING Calvert County, Maryland Cotat9u]r 0104

SS-chnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 6/5 --- 15.0' 20.0' ---

Drilling Method: Mud Rotary
Start of Day 6/6 --- 30.0' 20.0'

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries

Dates Started: 6/5/06 Finished: 6/6/06

Location: Northing: 216267.83 ft
Easting: 961895.6 ft

Ground Surface Elevation: 55.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(F-) W DEPTH DATA

0.5

2.0

8.3

11.6

13.5

17.0

Crushed Stone

Clayey sand FILL, fine to coarse
grained, moist, yellow, with gravel.

54.8
FILL V5+8+5

N = 13
REC = 6"

U-20, Hollow
stem augers

Lean clay FILL, moist, orange, with FILL
sand.

fine to coarse sandy, wet.

Clayey Sand PROBABLE FILL, fine to FILL
coarse grained, moist, gray, contains
wood fragments.

Sandy lean clay PROBABLE FILL, FILL
moist, gray, contains wood fragments.

SANDY LEAN CLAY, fine to coarse, CL
moist, gray.

53.3

47.0

43.7

41.8

38.3

-5-

-10-

2+1+WOH
N=1
REC = 4"

WOH/18"
N = WOH/18"
REC = 0"

1+WOH+2
N=2
REC = 12"

2+2+3
N=5
REC = 18"

3+3+5
N=8
REC = 18"

10+20+12
N =32
REC = 18"

7+1+1
N=2
REC = 6"

-15-

POORLY GRADED SAND, fine to
medium grained, moist, orange and
gray, 1/8-1/4" color changes.

SP

-20-

-25-

2-15/16" Drag
bit

wet, yellowish gray.

continued on next page
N

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



7chnabel
,nabel Enoineerina

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

. 32.0 23.3
SILTY SAND, fine to coarse grained,
moist, grayish green, with fine to coarse
shell fragments, contains cemented
sand, strong HCI reaction, 35-45% shell
frag.

green

fine to medium grained, wet, contains
cemented sand.

trace fine to medium shell fragments,
moderate HCI reaction, 0-10% shell
frag.

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-419,00 hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA I

SM
moist, greenish white, with fine to
coarse shell fragments, contains
cemented sand, strong HCI reaction,
35-45% shell frag.

25-30% shell frag.

[-60-

77.0
SANDY SILT, fine to medium, moist,
green, trace fine to medium shell
fragments, strong HCI reaction, 0-5%
shell frag.

with clay, weak HCI reaction, 0-5% shell
frag.

moderate HCI reaction, 0-10% shell
frag.

continued on next page

ML
-21.7

-65--

-70-

-75-

-80-

-85-

-90-

11+10+43
N = 53
REC = 18"

8+13+21
N = 34
REC = 18"

6+7+12
N = 19
REC = 18"

4+5+9
N = 14
REC = 18"

6+9+13
N = 22
REC = 18"

5+8+8
N = 16
REC = 18"

5+8+12
N =20
REC = 18"

63' Rig chatter

____________ __________________________________________________________________ S I, - 4 ~ .1 I. .1

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



b TEST Project:
h7nabel BORING

,bel Enaineerina LOG

Calved Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

moist, green, with fine
fragments, strong HCI
shell frag.

100.0 -44.7
BOTTOM OF BORING @ 100.0 FT.

1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-420hnab l BORING Calvert County, MarylandoratN
VSchnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 6/6 --- 24.0' ---

Drilling Method: Mud Rotary Start of day 6/7 --- 15.0' --

Drilling Equipment: Failing-1500 (Truck)

Schnabel Representative: K. Megginson / B. Bradfield

Dates Started: 6/6/06 Finished: 6/7/06

Location: Northing: 216213.53 ft
Easting: 961670.44 ft

Ground Surface Elevation: 62.6 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(T: __ FDEP T H DATA

0.5

2.0 -

22.0

24.0

Crushed stone FILL, moist, brown and
dark gray, contains fine to coarse sandy
silt pockets.

FILL
FILL

62.1

S7+4+7
N=11
REC = 6"

Fat clay PROBABLE FILL, moist,
yellowish brown and light gray, with fine
to medium sand, trace mica, contains
root fragments.

CH 160.6CH

SANDY FAT CLAY, moist, stratified
orangeish brown and light gray, trace
fine to medium sand, contains iron
oxide stained pockets (1/8 inch) and
root fragments.

light gray and dark yellowish brown.

light gray, dark yellowish brown and

dark orangeish brown

gray, trace mica and organic matter
(±1%) below 11 ft.

contains fine to medium sandy fat clay
pockets.

gray and dark gray, contains fat clay
with sand pockets.

-- 5-

-1

10-

15-

-20-

-25-

2+3+3
N=6
REC = 16"

2+3+4
N=7
REC = 18"

2+2+3
N=5
REC = 18"

3+4+7
N =11
REC = 18"

4+5+8
N =13
REC = 18"

7+8+9
N =17
REC = 18"

5+17+37
N =54
REC = 16"

W=I I/o
LL=52
PL=21

w=28.6%
LL=68
PL=23

w=29.7%
LL=64
PL=22

w=38.3%
LL=71
PL=19

w=42.1%
LL=74
PL=31

w=28.6%

w=24.4%
LL=NP
PL=NP

SANDY SILT, fine to medium grained,
moist, yellowish brown and dark
oranaeish brown. contains moderately

ML

SP-SM

40.6

38.6
cemented sand pockets.

POORLY GRADED SAND WITH SILT,

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-420
Babe BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV WL SAMPLING TESTS REMARKS
(FT) (FT) W DEPTH DATA _

fine to medium grained, wet, brown and
yellowish brown, contains black
particles.

SP-SM

contains iron oxidized zone from 28.5 to
28.6 ft

32.0

37.0

SILTY SAND, fine to medium grained, SM
wet, dark gray.

LEAN CLAY with sand, fine to medium CL
grained, moist, gray, trace fine to
medium shell fragments (±5%), weak
HCI reaction.

wet, gray and light gray, trace fine to
coarse shell fragments (±5%), contains
sandy lean clay pockets, moderate HCI
reaction below 39.3 ft

30.6

25.6

-30-

-35-

-40-

-45-

50
REC = 5"

26+31+22
N = 53
REC = 16"

13+15+50/3"
N = 65/9"
REC = 16"

5+8+11
N = 19
REC = 18"

10+12+12
N =24
REC = 18"

5+5+8
N =13
REC = 18"

43.5 19.1
SILTY SAND, fine to medium grained,
wet, gray, trace fine to coarse shell
fragments (±5%), weak HCI reaction.

SM

w=24.2%

w-20%
LL=30
PL=19

w=26.5%

w=28.4%/

w=28.0%

*Very to
extremely
difficult rotary
advancement
from 37 to 38.5
ft (slow rotary
advancement).
Difficult rotary
advancement
may be in part
be due to using
drag bit.
*Difficult to very
difficult rotary
advancement
from 38.5 to
39.5 ft.
*Difficult to very
difficult rotary
advancement
from 42.5 to
43.5 ft (slight to
moderate rig
chatter).

dark gray, little fine to coarse shell
fragments (±15%).

gray, trace fine to coarse shell
fragments (±5%), very weak HCI
reaction.

-50--

--55-

N

N

continued on next page

_______ J £

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



c h n a be1l
-Schnabel Engineering

TEST Project:
BORING

LOG

mber: B-420

DEPTH STRATA DESCRIPTION(FT)

trace fine to medium shell fragments
(±<5%).

62.0

67.0

83.5

87.0

CLAYEY SAND, few fine to coarse shell
fragments (±10%), strong HCI reaction,
moist, olive gray.

.1
SILTY SAND, light greenish gray,
mostly fine to coarse shell fragments
(±50%), contains strongly cemented
sand pockets (1 inch), clayey sand
pockets and shark teeth.

gray, trace fine to coarse shelll fragments (±5%).

fine to medium grained, wet, gray, trace
fine to medium shell fragments (t1%)
and mica, moderate HCI reaction.

moist, gray and light greenish gray,
trace fine to coarse shell fragments
(±5%), weak HCI reaction.

i1
SANDY ELASTIC SILT, trace fine to
medium shell fragments (±<5%), dark
green.

FAT CLAY, moist, light greenish gray,
trace fine to medium sand and mica,
and fine to medium shell fragments
(±1%), weak HCI reaction.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: C'alvert Cliffs Nuclear Power Plant Boring Number: B-420
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 5

DEPTH STRATA DESCRIPTION CLASS. ELT) i WL SAMPLING TESTS REMARKS
(FT) (_T) _ I DEPTHJ DATA

CH

fine to medium sandy, gray, very weak
HCI reaction (high percentage of sand).

98.5 -

103.5

108.5

113.5

118.5

SANDY SILT, wet, trace fine to medium ML
shell fragments (±5%), weak HCI
reaction.

SILTY SAND, moist, gray, trace fine to SM
coarse shell fragments (±5%), moderate
HCI reaction.

SANDY ELASTIC SILT, with shells, MH
gray

FAT CLAY, greenish gray and gray, CH
trace fine to medium sand, contains
indurated lean clay pockets.

SANDY ELASTIC SILT, dark gray, with MH
fine to medium sand, moderate HCI
reaction.

-35.9

-40.9

-45.9

-95-

-100--

-105-

7+12+19
N = 31
REC = 12"

5+7+12
N = 19
REC = 18"

-50.9

-110-

-115-

-120-

ZI

6+10+19
N = 29
REC = 18"

7+10+14
N = 24
REC = 18"

7+8+12
N = 20
REC = 18"

7+9+ 15
N = 24
REC = 18"

5+7+10

w=39.4%

w=34.8%
LL=49
PL=30

w=38.5%
LL=57
PL=42

w=46.4%
LL=80
PL=51

w=64.9%
LL=118
PL=38

w=41.6%
LL=65
PL=40

w=47-5%

-55.9

-60.9123.5
SANDY FAT CLAY, dark greenish gray,

continued on next page
CH

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



5chnabel
inabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION

very weak HCI reaction.

SANDY ORGANIC SILT, weak HCI
reaction.

ELASTIC SILT, moist, dark greenish
gray, trace fine to medium sand, and
mica.

fine to medium shell fragments,
moderate HCI reaction.

weak HCI reaction, blocky.

150.0 -87.4
BOTTOM OF BORING @ 150.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



C TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-4216Ochnabel/ BORING Calvert County, Maryland BotatNme:0104

-Schnabel Engineering LOG She:1of 5

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 5/10 --- 33.8' 3.5' ---

Drilling Method: Mud Rotary -
Start of day 5/11 --- 11.5' 3.5'

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M. Aries

Dates Started: 5/10/06 Finished: 5/11/06

Location: Northing: 216497.56 ft
Easting: 961019.77 ft

Ground Surface Elevation: 115.6 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) __ DEPTH DATA

i , ~ W I ... 4 7,o,
0.3 -- ROOTMAT AND TOPSOIL. -- -115.3

SP-SM NPOORLY GRADED SAND WITH SILT,
fine to medium grained, moist, brown,
contains root fragments.

4.5

7.0

10.5

CLAYEY SAND, fine to medium SC
grained, moist, brown.

SILTY SAND, fine to medium grained, SM
moist, yellowish brown.

POORLY GRADED SAND, trace silt, SP
tan yellow

fine to coarse grained.

111.1

108.6

105.1

97.1

-5-

-10-

-15---

1+3+2
N=5
REC = 10"

1+3+3
N=6
REC = 14"

1+2+2
N=4
REC = 12"

2+2+2
N=4
REC = 12"

7+7+7
N = 14
REC = 16"

16+10+18
N =28
REC = 12"

5+8+8
N =16
REC = 12"

8+13+14
N = 27
REC = 14"

w=14.8%

w=1 1.9%

w=7.6%

w=11.8%
LL=NP
PL=NP

w=9.2%

w=9.4%

w=1 1.0%
LL=NP
PL=NP

18.5

23.5

WELL GRADED SAND WITH SILT,
trace gravel, light brown, contains 1/8"
thick clay lenses.

SW-SM

z-20-

L

-25-

92.1
SILTY SAND, light brown SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B421
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 5
DPHI ELEVIt SAMPLING

DEPTH STRATA DESCRIPTION CLASS. "LT SI D MP D I TESTS REMARKS(FT) (FT LDEPTHI DATA

SM

27.0
POORLY GRADED SAND WITH SILT,
fine to coarse grained, wet, orange.

wet.

SP-SM
88.6

73.6

68.6

-30-

-35-

-40-

-45-

42.0

47.0

10+14+15
N = 29
REC = 10"

2+1+1
N=2
REC = 18"

4+6+5
N = 11
REC = 14"

WOH+WOH
+1
N=1
REC = 18"

REC = 24"

3+3+4
N=7
REC = 18"

w=15.6%

w=17.3%

w=31.5%

w=28.8%
LL=50
PL=18

w=29.6%
PP=1.00 tsf

SANDY ELASTIC SILT, moist, mottled MH
white and orange.

SANDY FAT CLAY, moist, dark gray. CH

~1

7
I50-

-55-

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) T STRATA DESCRIPTION

67.0 48.6
SILTY SAND, fine to medium grained,
moist, greenish gray.

with fine to medium shell fragments(10%).

wet, greenish white, with fine to coarse
shell fragments (25-30%), HCI reaction.

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



* Ihnabel
-Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION CLASS.

SM

92.0

97.0

102.0

118.5

POORLY GRADED SAND WITH CLAY, SP-SC
fine to medium grained, moist, greenish
gray, with fine to medium shell
fragments (20-30%), HCI reaction.

contains cemented sand, with fine to
medium shell fragments (10-20%), HCI
reaction.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, green,
with fine to coarse shell fragments
(10-20%).

SILTY SAND, fine to medium grained, SM
moist, green, with fine to coarse shell
fragments (25-40%), HCI reaction.

SANDY SILT, green, with fine to coarse
shell fragments (20-30%), HCI reaction.

ML

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-421
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 5 of 5

DEPTH STRATA DESCRIPTION CLASS. JELEV. WIL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

ML N = 50/4"
REC = 0"

133.5

138.5

142.0

150.0

SILTY SAND, dark green, trace fine to SM
coarse shell fragments (0-5%).

-17.9

-22.9

-125-

-130-

-135-

-140-

-145-

--150---

SANDY FAT CLAY, dark gray CH

10+11+13
N = 24
REC = 18"

7+13+14
N = 27
REC = 18"

4+6+8
N = 14
REC = 18"

6+7+8
N = 15
REC = 18"

6+6+8
N =14
REC = 18"

w=22.0%

w=29.0%

w=38.5%
LL=53
PL=25

w=46.8%

Lt'"

SILTY SAND, fine to medium grained, SM
moist, dark green, trace fine to medium
shell fragments (0-5%), HCI reaction.

Nl

w=47.4%

A
-•='t". "•"

BOTTOM OF BORING @ 150.0 FT.

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-422,64*--hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND _ Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/4 --- Dry

Drilling Method: Mud Rotary

Drilling Equipment: CME-550

Schnabel Representative: K. Bell

Dates Started: 5/4/06 Finished: 5/4/06

Location: Northing: 216478.23 ft
Easting: 960915.01 ft

Ground Surface Elevation: 104.0 (feet)

DEPTH STRATA DESCRIPTION CLASS.ELEV, WL SAMPLING TESTS REMARKS
(FT) FT) EPTH DATA

0.3 qTOPSOIL. S 103.7

SILTY SAND, fine to coarse grained,
moist, brown and orangeish brown,
trace root fragments. z1+2+1

N=3
REC = 14"

2.5

7.5

13.5

LEAN CLAY with sand, moist, brown, CL
trace root fragments, trace wood
fragments.

yellowish brown, trace root fragments.

SILTY SAND, fine to coarse grained, SM
moist, yellowish brown, trace root
fragments.

101.5

96.5

90.5
POORLY GRADED SAND WITH CLAY,
fine to coarse grained, moist, orange
and brownish white, trace gravel.

SP-SC

5-

-10-

-15-

-20-

-25--

z
2+1+2
N=3
REC = 14"

2+3+4
N=7
REC = 18"

6+6+8
N = 14
REC = 18"

5+7+9
N = 16
REC = 13"

6+8+9
N = 17
REC = 14"

5+4+5
N=9
REC = 13"

3+2+2
N=4
REC = 16"

brownish orange, no gravel.

continued on next page

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion,
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-422
h bel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4

DEPTH ELEV. SAMPLING
(Fr)STRATA DESCRIPTION (FT) WL T I DATTESTS REMARKS

CLASS ~DEPTH' DATA ___________

CH

59.5

63.5

78.5

79.4

CLAYEY SAND, fine to coarse grained, SC
moist, dark gray, trace organic matter,
organic oder.

SILTY SAND, fine to coarse grained, SM
moist, light gray.

light gray and white.

wet, light gray and white, with fine to
coarse shell fragments, strong HCI
reaction.

44.5

40.5

ii

-60-

-65-

-70--

-75-

7+11+26
N = 37
REC = 18"

30+7+100/4"
N = 107/10"
REC = 13"

69+100
N = 100
REC = 14"

17+15+18
N = 33
REC = 15"

100/5"
N = 100/5"
REC = 12"

100/4"
N = 100/4"
REC = 5"

5+5+8
N = 13
REC = 18"

1/4 inch orgnic
lense
changed to a 2
7/8" roller bit

I Or) r 7
POORLY GRADED SAND WITH SILT,
fine to coarse grained, wet, light gray
and white, with fine to coarse shell
fragments, strong HCI reaction.

SILTY SAND, fine to medium grained,
wet, light gray and white, trace fine to
coarse shell fragments, moderate HCI
reaction.

fine to coarse grained, light greenish
gray and white, with fine to coarse shell
fragments, strong HCI reaction.

trace fine to medium shell fragments,
moderate HCI reaction,

continued on next page

SPSM

-80-

-85-

-90-

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



ech TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-422Babel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION { CLASS. ELEV. WL , SAMPLING TESTS REMARKS(FTr) (F'r) DET DT

SM

98.5

100.0 -

POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray and
brownish gray, trace fine to medium
shell fragments, weak HCI reaction.

SP-SM
5.5

4.0

-95-

6+7+10
N = 17
REC = 18"

5+6+8
N = 14
REC = 18"

1/4 inch shell
lense

v f

BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



jlcTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-42e hnabel BORING Calvert County, MarylandCotatNme:6204

VSchnabel Engineering LOG Sheet: I of 7

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 6/8 --- 10.5' --- ..

Drilling Method: Mud Rotary Start of day 6/12 --- 30.0' . .
Drilling Equipment: Failing-1500 (Truck)

Schnabel Representative: K. Megginson Start of day 6/13 --- 4.0' - ---

Dates Started: 6/8/06 Finished: 6/14/06 Start of day 6/14 --- 0.0'

Location: Northing: 216331.76 ft
Easting: 960850.21 ft

Ground Surface Elevation: 110.1 (feet)

DEPTH STRATA DESCRIPTION CLASS. E(.EI W ]L SAMPLING TESTS REMARKS(MF ITI(Fn DEPTH_ DATA

SILTY SAND, fine to medium grained,
moist, brown, trace organic matter
(±-1%).

brown and light brown.

contains clayey sand pockets.

brown.

fine to coarse grained, wet, brown and
light brown, contains poorly graded sand
with silt lenses.

yellowish brown.

SM

z

5-

-10-

L
-15--

-20-

-25-

z

2+3+3
N=6
REC = 10"

2+2+3
N=5
REC = 11"

5+10+8
N = 18
REC = 14"

4+5+6
N=11
REC = 8"

4+4+6
N=10
REC = 7"

5+6+8
N = 14
REC = 6"

2+5+12
N = 17
REC = 8"

13+13+16
N = 29
REC = 10"

w=4.9%

w=12.3%
LL=NP
PL=NP

w=10.4%

w=16.6%

"5.4" O.D. Drag
bit from 0 to 20
feet.

"4-3/4" O.D.
Drag bit used
below 20 ft.

Nl

23.5 86.6

I
POORLY GRADED SAND WITH SILT,
fine to medium grained.

continued on next page

SP-SM

Comments:
1. Boring backfilled with cementlbentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/14/06.
3. * = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-423 installed at a nearby location



hnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION

stratified light brown and yellowish
brown below 24.5 ft.

SILTY SAND, yellowish brown and light
brown.

yellowish brown.

37.0 73.1

39.5 70.6

42.0 68.1
FAT CLAY, moist, gray, with fine to
medium sand, trace mica.

gray and light greenish gray, trace fine
to medium sand, contains organic
matter pocket.

trace mica and organic matter (±1_%).

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/14/06.
3. * = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-423 installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-423
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 7

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARK
(FT) S (FT) ; DEPTH DATA I TE

58.5

63.5

68.5

78.5

83.5

ELASTIC SILT, gray MH

SANDY SILT, gray ML

SILTY SAND, trace fine to medium SM
sand and organic matter (±1%), mostly
indurated lean clay layers (±100%).

SANDY SILT, wet, mostly fine to coarse ML
shell fragments (±70%), strong HCI
reaction.

46.6

51.6

41.6

-60-

65-

-70-

-75-

h -

-80-

-85-

-90-

z

N6+7+10
N = 17
REC = 18"

4+7+7
N = 14
REC = 18"

34+50/2"
N = 50/2"
REC = 8"

50
REC = 5"

16+18+21
N = 39
REC = 12"

9+8+17
N = 25
REC = 14"

25+11+12
N = 23
REC = 18"

w=33.8%
LL=78
PL=45

w=21.9%
LL=37
PL=27

w=25.4%
LL=NP
PL=NP

w=22.8%

w=21.9%

w=25.6%

w=23.1%

31.6

"Switched to 5"
O.D. Tri-cone
roller bit below
69 ft.

*Moderately
difficult rotary
advancement
from 69.5 to 72
ft (slow rotary
advancement).

*Switched to
4-3/4" O.D.
Drag bit below
83.5 ft.
*Extreme
difficultly in
rotary
advancement
from 85.5 to
88.5 ft
(moderate rig
chatter, slow
advancement).
*Switched to 5"
O.D. Tri-cone
roller bit below
88.5 ft.

I R R
SILTY SAND, gray and light greenish
gray, contains strongly cemented sand
pockets.

SM

little fine to coarse shell fragments
(±15%), contains black particles (1/16
inch).

continued on next page

I
Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/14/06.
3, * = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-423 installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-423
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 7

DETHIELEV. ' SAMPLING
(MPTHSTRATA DESCRIPTION CLASS. (FT.] WL 'SAMPT I TESTS REMARKS

__(F_ _ ___)_ _ __t(P DEPT DATA _ _ _

SM

gray and dark gray, trace fine to
medium shell fragments (±5%), weak
HCI reaction.

light greenish gray and gray, few fine to
coarse shell fragments (±10%).

100.0

117.0

i POORLY GRADED SAND WITH CLAY,
gray, trace fine to medium shell
fragments (±5%), moderate HCI
reaction.

greenish gray and blueish gray, trace
fine to medium shell fragments (±1%),
very weak HCI reaction.

SP-SC
10.1

-6.9

-95--

-100-

-105-

--110-

-115-

-120-

z

5+6+10
N =16
REC = 18"

13+13+18
N =31
REC = 18"

REC = 21"

4+8+9
N = 17
REC = 18"

I

w=29.8%

w=27.4%

w=23.1%
LL=24
PL=18

w=30.8%

w=26.2%
LL=NP
PL=NP

w=33.9%

very oimfflcui
rotary
advancement
from 88.5 to 92
ft (strong rig
chatter).

*Osterberg
sampler tube
push from
103.5 to 105.3
ft

*Osterberg

sampler tube
push ftom
113.5 to 113.8
ft
*Slight to
moderately
difficult rotary
advancement
from 113.5 to
118.5 ft (slight
to moderate rig
chatter).
**Resumed
drilling at 10:30
AM on 6/12/06.
*Slight to
moderate
difficulty in
rotary
advancement
from 118.5 to
120 ft (slight rig

01 REC = 0"

i 1-
SILTY SAND, fine to medium grained,
wet, gray and light greenish gray, mostly
fine to coarse shell fragments (±70%),
strong HCI reaction.

gray and greenish gray, weak HCI
continued on next page

SM

6+16+50/4"
N = 66/10"
REC = 18"

4+11+19

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/14/06.
3. * = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-423 installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant
hnabe BORING Calvert County, Maryland

-Schnabel Engineering LOG

I

DEPTH STRATA DESCRIPTION(FTr)

reaction.

132.0

137.0

152.0

-21.9
SANDY SILT, fine to medium, moist,
greenish gray, trace fine to coarse shell
fragments (±5%), contains indurated silt
pockets, very weak HCI reaction.

trace fine to medium shell fragments
(±1%) below 134.5 ft.

ML

5.9
SILTY SAND, moist, greenish gray,
trace fine to medium shell fragments
(±5%), very weak HCI reaction.

dark greenish gray, few fine to coarse
shell fragments (±10%), trace organic
matter (±1%), contains clayey sand
layers (high percentage of sand).

strong HCI reaction

SM

-41.9
SANDY LEAN CLAY, fine to medium,
moist, dark greenish gray, trace fine to
coarse shell fragments (±<5%), strong
HCI reaction.

continued on next page

CL

.9%

I
Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/14/06.
3. * = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-423 installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Borinn Number: B-423
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 6 of 7

DEPTH STRTA DESCRIPTION CLSS ELEV. WL SAMPLING TESTS REMARKS
(FT) STRATADESCRIPTIONCLASS. (FT) ___ DEPTH ! DATA TESTS REMARKS

CL

158.5

162.0

167.0

172.0

185.0

ORGANIC CLAY, trace fine to coarse OH
shell fragments (±5%) and mica,
contains indurated lean clay pockets,
weak HCI reaction.

ELASTIC SILT, moist, dark greenish MH
gray, trace fine to medium sand and
mica, weak HCI reaction.

SILT, moist, dark greenish gray, with ML
fine to medium sand, trace fine to
coarse shell fragments (±5%), moderate
HCI reaction.

SILTY SAND, moist, gray SM

contains indurated elastic silt pockets.

greenish gray, very weak HCI reaction.

-48.4

-51.9

-56.9

-61.9

-74.9

I-160-

-165-

-170-

-175-

-180-

-185-

-190-

REC = 19"

8+10+14
N = 24
REC =18'

4+7+11
N = 18
REC = 18"

8+8+12
N = 20
REC = 18"

REC = 16"

6+8+11
N = 19
REC = 18"

w=44.9%
LL=74
PL=18

PP=>4.5 tsf

w=59.7%

w=41.0%

w=49.7%

w=41 .5%
LL=64
PL=34

PP=>4.5 tsf

w=73.3%

w=72.4%
LL= 111
PL=70

*Osterberg
sampler tube
push from
158.5 to 160.0
ft

*Osterberg
sampler tube
push from
178.5 to 179.5
ft
.Swiched to 5"
O.D. Tri-cone
roller bit below
178.5 ft.

**Resumed
drilling at 7:00
AM on 6/13/06.

*Osterberg

sampler tube
push from
188.5 to 190.0

I

ELASTIC SILT, moist, dark greenish
gray, trace fine to medium sand and
mica, weak HCI reaction.

MH

trace fine sand, mostly indurated elastic
silt layers.

continued on next page

El REC = 8"

b J - U - - U - i. L

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/14/06.
3. = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-423 installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-423
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 7 of 7
I r

DEPTH
(FT) STRATA DESCRIPTION CLASS. ELEV.I(FT)

SAMPLING
WL TESTS REMARKS 4

DEPTH I DATA
MH

contains indurated elastic silt pockets,
weak HCI reaction.

-195-

-200--

5+10+14
N =24
REC = 18"

6+9+15
N = 24
REC = 18"

w=71 %

w=45.3%

199.0

201.5

LEAN CLAY, moist, greenish gray and CL
dark greenish gray, with fine to medium
sand, trace mica, weak HCI reaction.

-88.9

-91.4

**Resumed
grouting at 7:00
AM on 6/14/06.

BOTTOM OF BORING @ 201.5 FT.

Comments:
1. Boring backfilled with cement/bentonite grout via tremie pipe upon completion.
2. Downhole geophysical logging performed on 6/14/06.
3. * = See Appendix I for additional lab testing data.
4. Ground Water Observation Well OW-423 installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-424hnabel BORING Calvert County, MarylandoratN

Scnr bel Engin•ering LOG Sheet: 1 of 4
BRinrin Contrac~tor: IUNI-TE:CH DRILLING Groundwater Observations

MALAGA, NEW JERSEY

Boring Foreman: J. Blemings

Drilling Method: Mud Rotary

Drilling Equipment: CME-750

Schnabel Representative: B. Bradfield

Dates Started: 4127/06 Finished: 4/28/06

Location: Northing: 216263.3 ft
Easting: 960818.6 ft

Ground Surface Elevation: 118.9 (feet)

DEPTH
(FT)

0.3

STRATA DESCRIPTION

.4.
,ROOTMAT AND TOPSOIL.

SILTY SAND, fine to medium grained,
moist, light brown, contains root
fragments.

2.5

7.0

17.0

22.0

SANDY LEAN CLAY, fine to medium,
moist, orangeish brown.

.4- 111.9
POORLY GRADED SAND WITH SILT,
medium to coarse grained, moist,
brownish orange, w/ iron staining.

orangeish brown, no iron staining.

yellowish brown, trace gravel, w/ sit, iron
staining.

101.9
SILTY SAND, medium to coarse SM
grained, moist, orangeish brown, trace
fine to medium gravel.

or o
POORLY GRADED SAND WITH SILT,
fine and coarse grained, wet, orangeish
brown and gray, trace fine to medium

L gravel.

moist, orangeish brown and gray.

SP-SM I

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



-hnabel
bel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

brownish orange and gray.

fine to medium grained.

orangeish brown and brown, <1/2 "clay
lenses.

brownish orange and gray.

1/4" clay lense

brownish orange and mottled gray,
<1/8" clay lenses.

POORLY GRADED SAND WITH SILT,
medium to coarse grained, wet, orange
brown, trace gravel.

LEAN CLAY with sand, moist, dark
gray.

FAT CLAY with sand, moist, dark gray.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



00C TEST Project:
chnabel BORING

.n.bel Enaineerina LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

CLAYEY SAND, fine and coarse
grained, moist, gray and white, with fine
to coarse shell fragments, strong HCI
reaction.

gray and brownish white, trace gravel.

100.0 18.9

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-425
h'0naC BORING Calvert County, Maryland Contract Numberi 06120048

-Schnabel Engineering LOG Sheet: I of 4

Borinn Contractor: U NI-T:C.H DRILLINGk] Groundwater Observations

MALAGA, NEW JERSEY

Boring Foreman: J. Evans

Drilling Method: Mud Rotary

Drilling Equipment: FAILING-1500

Schnabel Representative: R, Vinzant

Dates Started: 4/28/06 Finished: 5/1/06

Location: Northing: 216247.5 ft
Easting: 961274.7 ft

Ground Surface Elevation: 118.4 (feet)

DEPTH
(FT) STRATA DESCRIPTION

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, reddish
brown, trace organic matter.

brown.

fine to medium grained, moist, brown,
trace fine gravel.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



A-C nTEST Project: Calvert Cliffs Nuclear Power Plant Borinn Number: B-425
h BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4
r F 1 1 1 T

DEPTH
(FT) STRATA DESCRIPTION CLASS. (FTV SAMPLING

WLI
DEPTH DATA

SP-SM

ýNorangeish brown.

41.5 i
WELL GRADED SAND WITH SILT,
medium grained, wet, orangeish brown.

dark brown, with fine gravel.

SW-SM
76.9

66.9

61.4

-30-

-35-

-40-

-45-

-50-

-55--

z

15+19+14
N =33
REC = 18"

13+14+15
N = 29
REC = 13"

13+13+14
N = 27
REC = 13"

14+17+19
N = 36
REC = 12"

17+17+19
N = 36
REC = 16"

11+14+14
N = 28
REC = 14"

3+3+4
!N=7

REC = 18"

REC = 24"

TESTS

w= 11.6%o

w=15.2%

w=12%

w=14.9%

w=13.7%

w=12.1%
LL=28
PL=17

w=28.2%
LL=46
PL=19

w=31.2%
LL=55

REMARKS

51.5

57.0

SANDY LEAN CLAY, fine to medium CL
grained, wet, orange.

|
FAT CLAY, with sand, wet, gray. CH

0continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



, .chnabel
-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number: B-425 IContract Number: 06120048

DEPTH STRATA DESCRIPTION CLASS.
(FT)

CH

70.0 ELASTIC SILT, gray MH

75.0 CLAYEY SAND, dark gray SC

48.4

43.4

'4"

81.5 SILTY SAND, fine grained, moist, dark
reddish brown, with fine to coarse shell
fragments.

SM
SP

37.4
36.9

POORLY GRADED SAND, fine to
medium grained, wet, dark gray, with
shell fragments.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-425
hn BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4
DEPT RATA DESCRIPTION CLASS. ELEV.j SAMPLING

S AT)D R OCS WL TESTS REMARKS(FT _DEPTH DATA
SP [NJ REC = 18"

96.5

101.5

SILTY SAND, fine to medium grained, SM
wet, light gray, with fine gravel

21.9

16.9

50/4"
N = 50/4"
REC = 4"

50/0.5"
N = 50/0.5"
REC = 0"

w=17.9%

-100-

BOTTOM OF BORING @ 101.5 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional tab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-426
chnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: W. Wolf Encountered 7/28 --- 9.0' - ---

Drilling Method: Mud Rotary

Drilling Equipment: CME-550X (ATV) Start of day 7/31 --- 11.5'

Schnabel Representative: K. Bell / K. Megginson Start of day 8/1 --- 43.5' - ---

Dates Started: 07/28/06 Finished: 08/03/06 Start of day 8/2 --- 43.5' ---

Location: Northing: 216193.04 ft
Easting: 961386.57 ft

Ground Surface Elevation: 83.7 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. ( SAMPLING TESTS REMARKS
((FT) DEPTHI DATA

POORLY GRADED WITH SILT, fine
and coarse grained, moist, brown, trace
root fragments.

yellowish brown, trace gravel.

wet, yellowish brown and orangeish
brown.

moist, orangeish brown and reddish
brown.

SP-SM

N
3+3+3
N=6
REC = 14"

12.0

17.0

22.0

CLAYEY SAND, fine to coarse grained, SC
wet, yellowish brown and orangeish
brown.

SILTY SAND, fine to coarse grained, SM
wet, yellowish brown, trace fine grave.

71.7

66.7

--5--

-10-

-15-

-20-

-25-

2+3+4
N=7
REC = 16"

4+4+4
N=8
REC = 16"

2+2+3
N=5
REC = 12"

3+4+5
N=9
REC = 12"

3+2+3
N=5
REC = 17"

3+2+1
N=3
REC = 0"

1+2+3
N=5
REC = 18"

AWJ rods used

*4-1/4" ID.

Hollow Stem
Augers used
from 0 to 13.5
ft.
*Switched to
3-7/8" O.D.
Tri-cone roller
bit below 13.5
ft.

*Slight to

moderate rig
chatter at 22.5
ft.

I 1 7
FAT CLAY, wet, grayish brown and
orangeish brown, trace fine to medium
sand.

gray and dark gray, trace mica, contains
clayey sand and silty sand pockets

continued on next page

CH

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-426
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

below 24 ft. CH

27.0
ELASTIC SILT, moist, gray and dark
gray, trace fine to medium sand, mica,
and organic matter (±1%), contains
clayey sand lenses

MH

gray.

56.7

46.7

41.7

39.7

-30-

-35-

37.0

42.0

44.0

SANDY LEAN CLAY, fine to medium, CL
moist, gray, trace mica, contains light
gray clayey sand pockets, contains
indurated sandy lean clay pockets.

CLAYEY SAND, fine to medium SC
grained, moist, gray, mostly indurated
clayey sand layers (±100%).

3+3+3
N=6
REC = 18"

3+3+5
N=8
REC = 18"

3+4+5
N=9
REC = 18"

8+13+43
N = 56
REC = 18"

7+5+3
N=8
REC = 15"

19+36+50
N=86
REC = 18"

SILTY SAND, fine to medium grained,
moist, dark orangeish brown, dark
yellowish brown and light brown,
contains poorly graded sand trace silt
layers and pockets, and dark reddish
brown lense (oxidized) from 44 to 44.1
ft.

SM

H

0

LU
co

0

0~

0

0

CL
0~

0

00.

0
0

F-

WI

wet, gray.

-45-

-50-

-- 55--

*Slight to
moderate rig
chatter at 43 ft.

*Lost -80 gal of
mud from 48.5
to 53.5 ft.
Thickened mud.
*Lost another
160 gal of mud
(2 batches).

*Rotary bit
became
frictionally
seized at 47 ft
(presumaedly
by running
sands). Ran
4-1/4" I.D. HSA
to 53.5 ft to free
rod.
*Switched to
3-7/8" O.D.
Tri-cone roller

few fine to coarse shell fragments
(±10%), contains shell bed layer from 54
to 54.3 ft, strong HCI reaction.

continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-426
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV.' W SAMPLING TESTS REMARK
(F)(FT) DEPTH DATA _

SM
moist, mostly strongly cemented sand
layers (±90%), few fine to coarse shell
fragments (:t10%).

62,0

67.0

72.0

77.0

82.0

CLAYEY SAND, fine to medium SC
grained, moist, gray and oliveish gray,
contains strongly cemented sand
pockets, trace fine to coarse shell
fragments (±5%).

SILTY SAND, fine to medium grained, SM
wet, gray, little fine to coarse shell
fragments (±15%), moderate HCI
reaction.

CLAYEY SAND, fine to medium SC
grained, wet, gray and greenish gray,
trace fine to coarse shell fragments
(±5%), contains sandy silt pockets,
weak HCI reaction.

SILTY SAND, fine to medium grained, SM
wet, gray and light greenish gray, trace
fine to medium shell fragments (±<5%),
very weak HCI reaction.

21.7

16.7

11.7

6.7

1.7

L-60-

-65-

-70-

-75-

-80-

-85-

-90-

50/5"
N = 50/5"
REC = 2"

6+50
N =50
REC = 14"

6+7+11
N = 18
REC = 18"

5+5+9
N = 14
REC = 18"

4+5+8
N =13
REC = 18"

4+4+7
N= 11
REC = 18"

18+7+9
N =16
REC = 18"

bit below b5.5
ft.
*Slight to
moderate
difficulty in
rotary
advancement
from 53.5 to
57.5 ft (slight rig
chatter).
*Very to
extremely
difficult
rotary/auger
advancement
from 57.5 to
58.5 ft.
*Lost additional
80 gal of mud
between 53.5 to
58.5 ft. With rig
off, can hear
mud quickly
draining into
formation.
*Ran 4-1/4" I.D.
HSA to 58.5 ft.
*Sampler
refusal at 58.9
ft.
**Resumed
drilling at 7:20
AM on 8/1/06.
*Due to
significant mud
loss, attempted
to run augers to
63.5 ft in order
to socket
augers in a low
permeable
strata.
However,
augers became
sand-locked
overnight due to
running sands.
Augers
successfully
un-sand-locked
with
considerable
effort.
**Resumed
drilling at 12:40
PM on 8/2/06.
*Moderate to
very difficult
rotary
advancement
from 59 to 60.5
ft (moderate to
strong rig
chatter).
*Moderate to
difficult rotary
advancement
from 60.5 to 62
ft.

CLAYEY SAND, fine to medium
grained, wet, gray and light greenish
gray, trace fine to medium shell
fragments (±5%), contains black
particles (1/16 inch), very weak HCI
reaction.

SC

light greenish gray and greenish gray,
mostly fine to coarse shell fragments
(±70%), contains moderately cemented
sand pockets, strong HCI reaction.
light greenish gray, some fine to coarse

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0-'ohnab TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-426
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPT STRATA DESCRIPTION CLASS. ELEV. SAMPLING
(FT) WL TESTS REMARKS

(FT) DEPTH DATA _____ ______

shell fragments (±30%) below 89 ft. SC

92.0

97.0

100.0

SILTY SAND, fine to medium grained, SM
wet, gray and greenish gray, few fine to
coarse shell fragments (±10%), weak
HCI reaction.

CLAYEY SAND, fine to medium SC
grained, wet, greenish gray, trace fine to
medium shell fragments (±1%),
moderate HCI reaction.

-8.3

-13.3

-16.3

z-95--

6+8+10
N = 18
REC = 18"

7+11+18
N = 29
REC = 18"

rman 4-14 I.D.
HSA to 63.5 ft.
*More mud
loss.
*Modrate to
difficult rotary
advancement
from 88 to 88.5
ft (moderate to
strong rig
chatter).

N-100-
BOTTOM OF BORING @ 100.0 FT.

I.
± 4.

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-427
Babel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: D. Reese

Drilling Method: Mud Rotary

Drilling Equipment: CME-75

Schnabel Representative: M. Aries

Dates Started: 05/02/06 Finished: 05/02/06

Location: Northing: 216164.05 ft
Easting: 961272-73 ft

Ground Surface Elevation: 116.3 (feet)

DEPTH STRATA DESCRIPTION CLA
(FT)

. un a er -. -

0.3

7.0

-, ROOTMAT AND TOPSOIL.

SILTY SAND, fine to medium grained,
moist, orangeish brown.

-n

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, orange

SILTY SAND, fine to medium grained,
moist, orange

17.0

22.0
POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, orange.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-427hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 5

DEPTH STRATA DESCRIPTION CLASS. E(•:'. WL SAMPLING TESTS REMARKS
(FT) (_T) _ _DEPTH DATA

SP-SM

33.5

43.5

53.5

POORLY GRADED SAND, fine to
coarse grained, moist, orangeish white,
with fine gravel.

orange.

SP
82.8

72.8

62.8

-30-

-35-

-40--

-45-

7+9+7
N = 16
REC = 10"

11+12+12
N = 24
REC = 14"

10+15+13
N = 28
REC = 18"

10+12+13
N = 25
REC = 15"

10+12+13
N = 25
REC = 15"

5+9+15
N = 24
REC = 15"

w=12.2%

w=13.6%

w=18.6%

POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, orange.

SP-SM

-- 50-

-55-

SILTY SAND, fine grained, moist,
mottled orange and white.

continued on next page

SM N

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-427hnabel BORING Calvert County, Maryland Contract Number: 06120048
Schnabel Engineering LOG Sheet: 4 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

SM

Rig chatter

fine to medium grained, moist, grayish
green, trace fine to medium shell
fragments, weak HCI reaction.

103.5

108.5

113.5

118.5

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, grayish
green, with fine to coarse shell
fragments, weak HCI reaction.

SILTY SAND, fine to medium grained, SM
moist, grayish green, trace fine to
coarse shell fragments, moderate HCI
reaction.

POORLY GRADED SAND WITH SILT. SP-SM
fine to medium grained, moist, grayish
green, trace fine to coarse shell
fragments, weak HCI reaction.

12.8

7.8

2.8

-95-

-100-

-105-

-110-

-115-

-120-

50/4"
N = 50/4"
REC = 3"

5+7+8
N = 15
REC = 18"

8+12+13
N = 25
REC = 16"

7+9+11
N = 20
REC = 18"

9+9+8
N = 17
REC = 13"

3+3+4
N-=7
REC =18"

w=12.0%

w=24.8%

w=29.2%-2.2 1
SILTY SAND, fine to medium grained,
moist, grayish green, trace fine to
coarse shell fragments, moderate HCI
reaction.

SM N

greenish white, with medium to coarse
continued on next page

X1 6+11+14

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0##h17b l TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-428hn b l BORING Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 1 of 5

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 5/2 --- Dry

Drilling Method: Mud Rotary

Drilling Equipment: FAILING-1500 (Truck)

Schnabel Representative: R. Vinzant

Dates Started: 5/2/06 Finished: 5/3/06

Location: Northing: 216109.19 ft
Easting: 961210.06 ft

Ground Surface Elevation: 114.1 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV.] WL SAMPLING TESTS REMARKS
(F'F) (FT) DEPTHt DATA

0.4 .. ROOTMAT AND TOPSOIL

LEAN CLAY, fine to medium grained,
moist, reddish brown.

CL

4.0

6.5

12.0

15.0

20.0

CLAYEY SAND, fine to medium SC
grained, moist, reddish brown.

SILTY SAND, fine to medium grained, SM
moist, reddish brown.

light reddish brown.

POORLY GRADED SAND, fine to SP
medium grained, moist, light brown,
trace fine gravel.

CLAYEY SAND, fine to medium SC
grained, moist, reddish brown.

113.7

110.1

107.6

102.1

99.1

94.1

-5-

-10-

-15-

-20-

3+3+3
N=6
REC = 16"

2+3+3
N=6
REC = 18"

1+2+2
N=4
REC = 16"

3+4+4
N=8
REC = 16"

5+6+7
N = 13
REC = 15"

15+15+12
N =27
REC = 18"

14+14+16
N =30
REC = 14"

N3+4+4
N=8
REC = 14"

SILTY SAND, fine to medium grained,
moist, light orangeish brown.

SM

~1

-251
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-428A installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-428
'n e BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 5

__ T___ STRATA_ _ ESCRIPTION _LASS. ____ DEPTH Sheet : TEST2 REMAR

DEPTH STRATA DESCRIPTION CLS.ELEV.ý W-SAMPLINGTES

medium to coarse grained. SM

K

-30-

L

F_

7 -

F-35--

N

fine to medium grained, dark reddish
brown, with fine gravel

fine to medium grained, wet, light
brown-

37.0

40.0

50.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, light
brown.

CLAYEY SAND, fine to medium SC
grained, moist, orangeish brown and
black, trace fine rock fragments.

orange, no rock fragments.

77.1

74.1

64.1

-40-

-45-

-50-

11+13+16
N = 29
REC= 13"

24+16+10
N = 26
REC = 4"

11+13+11
N = 24
REC = 15"

16+9+10
N =19
REC = 13"

6+9+6
N = 15
REC = 18"

4+3+5
N=8
REC = 18"

REC = 21"

FAT CLAY, moist, gray. CH

-55-

I PP=1.00 tsf

continued on next page

I I _____________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-428A installed at a nearby location



tF-CnbeI
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant

BORING Calvert County, Maryland
LOG

DEPTH
(FT)

STRATA DESCRIPTION

FAT CLAY, moist, gray, with sand.

71.0 43.1

with fine rock fragments.

PP=1.50 tsf

85.0 29.1
SILTY SAND, fine grained, moist,.gray,
with fine to coarse shell fragments,
moderate HCI reaction.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-428A installed at a nearby location



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-428
hnab BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 5

DEPTH STRATA DESCRIPTION CLASS. ELEV.1 SAMPLING TESTS REMARKS
(FT) (FT)[ DEPTH I DATA

SM

~~1

105.0

115.0

POORLY GRADED SAND, fine to
medium grained, moist, gray.

trace fine to medium shell fragments.

SP
9.1

-0.9

-95--

-100-

-105-

-110-

-115-

-120-

7+13+50/2"
N = 63/8"
REC = 19"

7+8+8
N = 16
REC = 18"

14+15+19
N = 34
REC = 18"

19+24+30
N=54
REC = 18"

4+5+10
N = 15
REC = 18"

10+18+25
N = 43
REC = 18"

30+47+36

CLAYEY SAND, fine to coarse grained,
moist, greenish gray, with fine to coarse
shell fragments, strong HCI reaction.

continued on next page

SC

L U 4. 4~ S L.~.4 U _________________ I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-428A installed at a nearby location



,Acenae
-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH
(FT) STRATA DESCRIPTION

trace fine to coarse shell fragments,
moderate HCI reaction.

with fine to coarse shell fragments,
moderate HCI reaction.

150.0 -35.9

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-428A installed at a nearby location



n bo TEST Project: Calvert Cliffs Nuclear Power Plant oring Number: B3-429h abel*17 BORING Calvert County, Maryland Conr act Nmer 104

•Schnabel Engineering LOG Sheet 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/1 --- 17.0' ---

Drilling Method: Mud Rotary

Drilling Equipment: CME-750

Schnabel Representative: B. Bradfield

Dates Started: 5/1/06 Finished: 5/2/06

Location: Northing: 216087.85 ft
Easting: 961119.27 ft

Ground Surface Elevation: 103.7 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELE." W SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

0.3 ROOTMAT AND TOPSOIL. 103.4
SM

SILTY SAND, fine to medium grained,
moist, reddish brown, contains organic
matter.

orangeish brown, trace gravel, trace
organic matter.

fine to coarse grained, trace root
fragments.

fine to medium grained, yellowish
brown.

N
1+1+3
N=4
REC = 6"

9.5

12.0

17.0

22.0

~1
POORLY GRADED SAND, fine to SP
coarse grained, moist, yellowish brown
and orangeish brown, trace silt.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, yellowish
brown and orangeish brown, trace
gravel.

POORLY GRADED SAND, fine to SP
coarse grained, wet, white and
orangeish brown, trace gravel, trace silt.

94.2

91.7

86.7

81.7

-- 5-.

--10--

-15-

-- 20--

-25

WOH+WOH
+1
N=I
REC = 6"

2+3+4
N=7
REC = 16"

3+3+3
N=6
REC = 14"

7+8+11
N = 19
REC = 12"

9+9+13
N = 22
REC = 12"

3+7+17
N = 24
REC = 12"

5+10+9
N = 19
REC = 9"

POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, orangeish
brown, trace gravel.

SP-SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Borinn Number: B-429
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DETHELEV. SAMPLING T
DEPTH STRATA DESCRIPTION CLASS. (LE) WL SP DATA TESTS REMARKS

0
7 SP-SM

fine to coarse grained, yellowish brown,
no gravel.

32.0

37.0

42.0

49.5

52.0

57.0

POORLY GRADED SAND, medium to SP
coarse grained, wet, light orangeish
brown and yellowish brown, trace
gravel, trace silt.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, brownish
orange and gray.

FAT CLAY with sand, moist, gray, CH
contains mica.

71.7

66.7

61.7

54.2

51.7

46.7

-30-

-35--

-40-

-45-

-50-

-55-

7+11+12
N =23
REC = 12"

10+10+10
N =20
REC = 12"

5+4+6
N =10
REC = 18"

3+4+5
N=9
REC = 18"
REC = 24"

2+2+3
N=5
REC = 18"

REC = 0"

3+6+8
N = 14
REC = 18"

SANDY ELASTIC SILT, wet, gray. MH

PP=2.00 tsf

PP=3.50 tsf

FAT CLAY, moist, gray, trace sand. CH

7
CLAYEY SAND, fine to medium
grained, moist, dark greenish gray.

continued on next page

SC

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-429
chnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabe! Engineering LOG Sheet: 3 of 4

DEPTH
(Fl) STRATA DESCRIPTION CLASS. ELEV.

CLSS (FT)
,-SAMPLING

WL TESTS
DEPTH I DATA

SC I

67.0

72.0

77.0

82.0

87.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, gray.

POORLY GRADED SAND, fine to SP
medium grained, wet, gray.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, wet, gray and
white, with fine to coarse shell
fragments, strong HCI reaction.

CLAYEY SAND, fine to medium SC
grained, moist, gray, trace fine to
medium shell fragments, weak HCI
reaction.

36.7

31.7

26.7

60-

-65-

-70-

-75-

-80-

-85-

-90--

REC = 18"

11+16+28
N = 44
REC = 18"

50/3"
N = 50/3"
REC = 4"

21+20+19
N =39
REC = 18"

20+19+14
N = 33
REC = 16"

17+11+15
N = 26
REC = 18"

5+8+8
N = 16
REC = 18"

REMARKS

Hard drilling

Resumed
drilling on
5/2/06
Augers
grinding/scraping
Changed to
roller bit

21.7

16.7
POORLY GRADED SAND, fine to
medium grained, wet, gray and white,
trace silt, with fine to coarse shell
fragments, moderate HCI reaction.

SP

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-429
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEVI L SAMPLING TESTS REMARKS
(IFT) (IFT) DEPTH_ DATA

SP

97.0

100.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, gray,
trace fine to coarse shell fragments,
weak HCI reaction.

6.7

3.7

-95-

-100-

8+12+12
N = 24
REC = 17"

5+7+9
N = 16
REC = 18"

BOTTOM OF BORING @ 100.0 FT.

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



j1cTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-430hn b l BORING Calvert County, Maryland Contract Number: 06120048

•Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth I Casing Caved

Boring Foreman: D. Bender Encountered 5/1 -- 10.5' --

Drilling Method: Mud Rotary Start of Day 5/2 -- 17.0'

Drilling Equipment: CME-550X (ATV) S o y- 7-

Schnabel Representative: K. Megginson

Dates Started: 5/1/06 Finished: 5/1/06

Location: Northing: 216006.88 ft
Easting: 961193.12 ft

Ground Surface Elevation: 102.5 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) I_(FT) DEPTHI DATA

0.5 Forest litter, rootmat and topsoil. 102.0ML
SANDY SILT, fine to medium, moist,
brown, contains root fragments.

2.0

4.5

7.0

12.0

CLAYEY SAND, fine to coarse grained, SC
moist, brown.

POORLY GRADED SAND WITH SILT, SP-SM
trace gravel, fine to coarse grained,
moist, brown and light brown.

CLAYEY SAND, fine to coarse grained, SC
moist, brown.

wet.

100.5

98.0

95.5

5

-10--

0 onr
POORLY GRADED SAND WITH SILT,
fine to coarse grained, wet, light brown
and light yellowish brown.

light brown.

continued of) next page

SP-SM 1

2+3+3
N=6
REC = 11"

3+2+2
N=4
REC = 14"

3+5+4
N=9
REC = 11"

3+6+8
N = 14
REC = 12"

6+6+7
N = 13
REC = 11"

7+6+8
N =14
REC = 10"

11+12+19
N = 31
REC = 8"

6+8+8
N = 16
REC = 9"

PP=1.UU tst

*Switched to
3-7/8" O.D.
Tri-cone roller
bit below 13.5
ft.

-15-

-20-

-25-

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



. echnabel
-Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant

BORING Calvert County, Maryland
LOG

DEPTH
(Fr) STRATA DESCRIPTION

SANDY SILT, fine to medium, wet, light
yellowish brown.

gray.

PP=NM tsf

gray, trace
contains mica.

PP=2.50 tsf

FAT CLAY, moist, light greenish gray,
trace sand, contains mica.

0
0
0-

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-430
chnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL .ETSAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

ML

I

62.0

67.0

72.0

77.0

SILTY SAND, fine to coarse grained, SM
moist, dark gray, trace gravel, trace fine
to medium shell fragments, moderate
HCI reaction.

POORLY GRADED SAND, fine grained, SP-SM
wet, gray, with silt, with fine to medium
shell fragments, moderate HCI reaction.

SILTY SAND, fine to coarse grained, SM
wet, gray, with fine to coarse shell
fragments, strong HCI reaction.

40.5

35.5

30.5

25.5

-60-

-65-

-70-

-75-

-80--

-85-

-90-

REC = 17"

24+15+15
N = 30
REC = 12"

45+43+12/1"
N = 55/7"
REC = 10"

11+12+14
N = 26
REC = 11"

12+7+6
N = 13
REC 14"

26+9+23
N =32
REC = 16"

6+5+9
N = 14
REG = 0"

PP=4.50 tsf

*Switched to
2-15/16"
Tri-cone roller
bit below 65 ft.

**Resumed
drilling at 7:00
AM on 5/2/06.

CLAYEY SAND, fine to coarse grained,
wet, light gray, trace fine to medium
shell fragments, moderate HCI reaction.

SC

oliveish gray and grayish brown, trace
fine to medium shell fragments,
moderate HCI reaction.

fine to medium grained, trace fine to
coarse shell fragments, strong HCI
reaction.

-n

7
continued on next page

_______ ____________ 4 .1.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



;hnabel
TEST Project:

BORING
LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

few fine to medium shell fragments,
strong HCI reaction.

trace fine to medium shell fragments,
strong HCI reaction.

100.0 2.5
BOTTOM OF BORING @ 100.0 FT.

CD

0

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-431h n a bel BORING Calvert County, Maryland Con tract Number: 06120-048
-Schnabef Engineering LOG Shet. o

Groundwater Observations
Boring Contractor: UNI-TECH DRILLING

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 4/27 --- 13.5' -.

Drilling Method: Mud Rotary

Drilling Equipment: FAILING-1500

Schnabel Representative: R. Vinzant

Dates Started: 4/27/06 Finished: 4/28/06

Location: Northing: 216271.1 ft
Easting: 961177.3 ft

Ground Surface Elevation: 118.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. (FT) SAMPLING TESTS REMARKS
(FT) I I DEPTH! DATA

CLAYEY SAND, fine to coarse grained,
moist, orangeish brown

SC

1.5

6.0

13.5

20.5

SANDY LEAN CLAY, fine to medium CL
grained, moist, orangeish brown.

CLAYEY SAND, fine to medium SC
grained, moist, orangeish brown.

orangeish brown and brown.

fine to coarse grained, orangeish brown
and yellowish brown.

POORLY GRADED SAND WITH SILT SP-SM
and gravel, fine to coarse grained, wet,
orangeish brown and white.

116.9

112.4

104.9

-5-

10-

15-

L

-20-

-25-

z

z

1+4+5
N=9
REC = 10"

2+3+3
N=6
REC = 16"

2+2+2
N=4
REC = 12"

3+4+4
N=8
REC = 11"

5+7+8
N =15
REC = 11"

5+7+11
N = 18
REC = 12"

10+14+18
N =32
REC = 12"

PP=1.00 tsf

N

97.9
SILTY SAND, fine to coarse grained,
moist, orangeish brown.

SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-431
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. SAMPLINGREMKS

_(Fr) 1(T) DEPTH_ DATA I
SM N10+14+19

N =33
REC = 11"

31.5

40.0
40.5

50.0

55.0

POORLY GRADED SAND WITH SILT,
fine gravel, fine to medium grained, wet,
orangeish brown and brown.

yellowish brown.

SP-SM

POORLY GRADED GRAVEL, fine to
medium grained, with sand, trace silt,
wet, yellowish brown and white.

GP

SC

CLAYEY SAND, fine to coarse grained,
trace fine gravel, moist, orangeish
brown and yellowish brown.

no gravel, wet.

86.9

78.4
77.9

68.4

63.4

-30-

-35-

-40-

45--

-- 50--

-55-

11+14+20
N =34
REC = 9"

18+13+30
N = 43
REC = 13"

10+10+10
N = 20
REC = 12"

12+14+15
N = 29
REC = 12"

2+4+6
N =10
REC = 18"

3+3+5
N=8
REC = 18"

SANDY ELASTIC SILT, fine to medium MH
grained, moist, orangeish brown and
gray.

FAT CLAY with sand, moist, c. mica,
gray.

CH

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



echnabel
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH STRATA DESCRIPTION(F-r)

sandy

70.0

80.0

85.0

86.5

48.4
LEAN CLAY with sand, c. mica, moist,
greenish gray.

sandy

CL

CLAYEY SAND, fine to medium SC
grained, wet, orangeish brown and gray.

SANDY ELASTIC SILT, medium to MH
coarse grained, wet, gray.

38.4

33.4

31.9
SILTY SAND, fine to medium grained,
moist, light gray, with shell fragments,
trace rock fragments.

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-431
C BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELE. WL SAMPLING TESTS REMARKS(FT (T) DEPTH I DATA

SM INJ REC = 12"

with fine to coarse shell fragments,
strong HCI reaction.

96.5

101.5

CLAYEY SAND, fine to medium SC
grained, moist, light gray, with shell
fragments, trace rock fragments.

trace fine to medium shell fragments,
moderate HCI reaction.

21.9

16.9

-95-

--100-

17+50/2"
N = 50/2"
REC = 8"

10+32+16
N = 48
REC = 18"

BOTTOM OF BORING @ 101.5 FT.

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



ab l TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-432e hna e BORING Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth 'Casing Caved

Boring Foreman: D. Reese Encountered 4/27 --- 29.0' --- ---

Drilling Method: Mud Rotary Start of day 4/28 -- 12.7'

Drilling Equipment: CME-75

Schnabel Representative: M. Aries

Dates Started: 4/27/06 Finished: 4/28/06

Location: Northing: 216399 ft
Easting: 961139.1 ft

Ground Surface Elevation: 118.6 (feet)

DETH] STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS

' DEPTHI DATA

0.3

2.5

5.0

,_TOPSOIL. FILL
Poorly graded sand FILL, moist, brown,
with clay.

SILTY SAND, fine and coarse grained,
moist, brownish orange.

SM

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, grayish
orange.

white,

orange.

orangeish white layering 1/4" thick.

fine to coarse grained, orange, layering.

continued on next page

SP-SM

118.3

116.1

113.6 -
5

--

-10-

WOH+2+2
N=4
REC = 14"

5+3+4
N=7
REC = 18"

2+3+4
N=7
REC = 18"

3+4+5
N=9
REC = 14"

4+5+7
N = 12
REC = 18"

4+5+7
N = 12
REC = 16"

9+9+10
N = 19
REC = 10"

21
Switch to mud
rotary at 15'
using 2 15/16"
bit

-15-

-20--

--25--

H 12+13+13
N =26
REC = 12"

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-432
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TE REMARKS
(FT) (FSA R) DEPTHJ DATA . TS

SP-SM

wet.

yellow, trace gravel.

SILTY SAND, fine to medium grained,
wet, light brownish orange.

orange.

a

38.5

48.5

49.3

SM 80.1

--30--

-35-

-40-

-45-

-50-

-55-

10+12+12
N = 24
REC = 10"

19+18+21
N = 39
REC = 13"

7+8+8
N = 16
REC = 13"

5+7+7
N = 14
REC = 13"

2+2+1
N=3
REC = 18"

3+3+4
N=7
REC = 18"

SILT, moist, dark orange, with sand. ML

LEAN CLAY, moist, dark gray, with
sand.

CL

70.1

69.3

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
;ORING Calvert County, Maryland
LOG

STRATA DESCRIPTION

greenish gray.

FAT CLAY, wet, dark gray.

73.5 45.1

78.5 40.1
SILTY SAND, fine grained, moist,
reddish brown.

83.5 35.1
POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, grayish
green, contains shell fragments, strong
HCI reaction.

moist, greenish white.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-432hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

SP-SM

93.5

94.5

100.0

POORLY GRADED SAND WITH CLAY, SP-SC
fine to coarse grained, wet, green-

CLAYEY SAND, fine to medium SC

grained, moist, green, contains shell
fragments.

wet.

25.1

24.1

18.6

95--

--100-

7+12+50/5"
N = 62/11"
REC = 18"

50/3"
N = 50/3"
REC = 2"

BOTTOM OF BORING @ 100.0 FT.

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



S TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-433.A00*h na b00 BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 5/17 --- 33.5' 4.0' ---

Drilling Method: Mud Rotary

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M. Aries

Dates Started: 5/16/06 Finished: 5/17/06

Location: Northing: 215963.8 ft
Easting: 961107.5 ft

Ground Surface Elevation: 97.5 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

0.5 ROOTMAT AND TOPSOIL. 97.0
CLAYEY SAND, fine to medium
grained, moist, brown, contains root

-fragments.2.0 -

6.3

7.0 -

95.5
ML

SANDY SILT, moist, orangeish brown,
contains root fragments.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, brown. 'ML

SANDY SILT, fine to medium, moist,
brown.

91.2

90.5

88.09.5
WELL GRADED SAND WITH SILT, fine
to coarse grained, moist, brown.

brownish orange, with gravel.

orange.

brownish orange.

continued on next page

SW-SM

L_F-
F-

-5-

-10-

-15--

-20-

-25-

2+2+3
N=5
REC = 18"

4+3+2
N=5
REC = 18"

2+2+2
N=4
REC = 16"

5+5+5
N =10
REC = 15"

8+12+10
N = 22
REC 16"

6+8+8
N = 16
REC = 12"

5+8+5
N =13
REC = 18"

w=27%

w=5.8%

w=14.4%

WOH+1+1
N=2
REC = 15"

4-48.5'- 3 7/8"
roller bit
Start of drilling
for the day

U-4' Hollow
stem auger

N
1

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



'chnabel
inabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

moist, orange.

V

SANDY FAT CLAY, moist, dark gray,
with sand.

48.5-100' - 2
15/16" roller bit

SANDY LEAN CLAY, fine to medium
grained, moist, dark gray.

SILTY SAND, fine to medium grained,
moist, dark greenish gray.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0 TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-433
hnabe_ BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. EEIEV. WL SAMPLING TESTS REMARKS

(FT) (_T) DEPTH DATA

SM

NI
62.0

67.0

87.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, gray.

WELL GRADED SAND WITH SILT, fine SW-SM
to medium grained, moist, greenish
gray, with fine to coarse 20-30% shell
fragments, strong HCI reaction.

50-70% shell fragments.

25-30% shell fragments.

20-25% shell fragments.

35.5

30.5

10.5

-60--

-65-

-70-

-75-

-80-

-85-

-go-

7+13+19
N = 32
REC = 18"

50/5"
N = 50/5"
REC = 4"

23+19+32
N =51
REC = 16"

6+8+14
N = 22
REC = 18"

11+8+8
N =16
REC = 18"

6+9+11
N = 20
REC = 18"

9+9+9
N = 18
REC = 18"

w=29.3%
LL=44
PL=35

w=23.7%

SANDY SILT, fine to medium grained,
moist, dark green, with fine to coarse
15-20% shell fragments, strong HCI
reaction.

ML

IN

continued on next page

in. _________ *UU~,& ,.L I L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



h e TEST Project:
-hnabeI BORING
,bel Enaineerino LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

weak HCI reaction, 0-5% shell
fragments.

100.0 -2.5

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



- TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-434bel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/9 --- 28.5' - ..

Drilling Method: Mud Rotary

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell

Dates Started: 5/9/06 Finished: 5110106

Location: Northing: 215827.1 ft
Easting: 961244.3 ft

Ground Surface Elevation: 105.2 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(F-r) (FT) DEPTHI DATA

0.5 CLAYEY SAND, fine to medium
grained, moist, orangeish brown and
reddish brown, trace root fragments,
trace wood fragments.

SC

SM
104.7

SILTY SAND, fine to medium grained,
moist, orangeish brown, trace root
fragments.

orangeish brown and grayish brown.
5

7.0

9.5

14.8

22.0

POORLY SAND SAND WITH SILT, SP-SM
trace gravel, fine to coarse grained,
moist, orangeish brown and yellowish
brown.

SILTY SAND, fine to coarse grained, SM
moist, orangeish brown.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, yellowish
brown and orange.

98.2

95.7

90.4

83.2

-10-

--15---

3+4+4
N=8
REC = 18"

3+4+5
N=9
REC = 18"

2+4+6
N=10
REC = 18"

3+6+7
N = 13
REC = 15"

4+7+8
N = 15
REC = 11"

9+9+9
N= 18
REC = 9"

5+8+ 11
N =19
REC = 10"

2+4+3
N=7
REC = 12"

w=1 1.8%

w=7.0%

z w=10.6%/

SILTY SAND, medium to coarse
grained, moist, orangeish brown and
yellowish brown.

SM

-20-

-25-
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-434
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DA TA _

SM

-V
wet, orangeish brown and gray.

fine to medium grained, light gray.

-30-

-35--

-40-

-45-

3+2+2
N=4
REC = 18"

2+2+2
N=4
REC = 18"

2+1+1
N=2
REC = 18"

REC = 7"

2+3+5
N=8
REC = 18"

REC = 18"

w=21.9%

w=26.6%

w=27.4%
LL=NP
PL=NP

PP=1.50 tsf

w=38.2%
LL=73
PL=24

w=87.8%
LL=56
PL=23

PP=2.50 tsf

I
47.0 58.2

FAT CLAY, trace sand, moist, gray and
greenish gray.

CH

7

-50-

-55--I
continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-434
hna BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. VV_ SAMPLING TESTS REMARKS(FT) I(FT) DEPTHj DATA

CH

-60-

62.0

82.0

87.0

43.2i
SILTY SAND, fine to medium grained,
moist, greenish gray and white, trace
fine to medium shell fragments, HCI
reaction moderate, weakly cemented.

HCI reaction weak.

SM

I-65-

-70-

-75-

-80-

--85-

5+5+8
N = 13
REC = 18"

REC = 19"

20+100/5"
N = 100/5"
REC = 10"

48+50
N =50
REC = 13"

36+29+49
N = 78
REC = 17"

50
REC = 6"

8+28+21
N = 49
REC = 18"

w=36.6%
LL=86
PL=22

PP=2.75 tsf

w=23.7%
LL=NP
PL=NP

PP=2.00 tsf

w=25%

w=22.6%

w=15.6%

w=19.8%
LL=30
PL=22

PP= 1 _00 tsf

w=15.6%

R•esumed
drilling on
5/10/06 @ 7:30
am

SANDY LEAN CLAY, moist, light gray, CL
trace fine to coarse shell fragments, HCI
reaction moderate.

23.2

18.2
SILTY SAND, fine to medium grained,
moist, gray and greenish gray, with fine
to coarse shell fragments, HCI reaction
strong.

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



,,h•chnab el
ýSchnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant

Calvert County, Maryland
[ Boring Number: B-434
Contract Number: 06120048 I

DEPTH STRATA DESCRIPTION
(FT)

92.0

97.0

100.0

POORLY GRADED SAND, trace silt,
wet, gray and white, trace fine to coarse
shell fragments, HCl reaction moderate.

SILTY SAND, fine to medium grained,
wet, greenish gray and white, trace fine
to coarse shell fragments, HCI reaction
strong.

BOTTOM OF BORING @ 100.0 FT

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



C TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-4354-chnabelI BORING Calvert County, MarylandCotatN be:0104

VSchnabel Engineering LOG Sheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/2 --- 7.5' ---

Drilling Method: Mud Rotary Start of Day 5/3 -- 9.7'

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5/2/06 Finished: 5/3/06

Location: Northing: 216020.06 ft
Easting: 961404.74 ft

Ground Surface Elevation: 107.7 (feet)

D•FTH STRATA DESCRIPTION CLASS. (ET) WL SAMPLING TESTS REMARKS
~''~ ~. 4~24....1DEPTHj DATA _________

0.4 _-Forest litter, rootmat and topsoil. 107.3
SC

CLAYEY SAND, fine to medium
grained, moist, brown, contains root

- fragments.2.0 -

7.0

9.5

-- 1105.7SM
SILTY SAND, fine to medium grained,
moist, brown, contains root fragments.

fine to coarse grained.

17
i + - 1 )11 .7

CLAYEY SAND, fine to coarse grained,
wet, brown.

SC

98.2
SILTY SAND, fine to medium grained,
wet, brown.

light yellowish brown.

light brown.

fine to coarse grained, brown and light
brown.

continued on next page

SM

~1

-5-

-10-

-15-

L

-20-

-25

N1+1+2
N=3
REC = 10"

2+2+2
N=4
REC = 13"

3+4+4
N=8
REC = 12"

3+5+6
N=11
REC = 12"

6+5+6
N=11
REC = 11"

6+6+8
N =14
REC = 10"

5+7+8
N = 15
REC = 8"

5+9+10
N =19
REC = 10"

*Used hollow
stem augers to
depth of 9 ft.
*3-7/8" Tn-cone
roller bit below
9ft.

a __________________________________________________ u ~ U L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



##lnc TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-435
hnge BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. I SAMPLING T
(FSA WL TESTS REMARKS

SM

brown.

32.0

37.0

42.0

47.0

CLAYEY SAND, fine to medium SC
grained, wet, brown.

SANDY SILT, fine, wet, yellowish brown ML
and light gray, contains mica.

SILTY SAND, fine to medium grained, SM
wet, gray, contains mica.

75.7

70.7

65.7

60.7

-30-

-35-

-40-

-45-

-50-

2+10+12
N = 22
REC = 7"

3+2+2
N = 4
REC = 13"

WOH/18"
N = WOH/18"
REC = 18"

FAT CLAY, moist, gray and dark gray,
trace sand, contains mica.

CH

2+4+5
N=9
REC = 18"

2+2+4
N=6
REC = 18"

2+5+5
N=10
REC = 14"

*Switched to
2-15/16"
Tri-cone roller
bit below 33.5
ft.

**Resumed

drilling at 6:50
AM on 5/3/06.

*Switched to
3-7/8" Tri-cone

PP=1.00 tsf

PP=1.75 tsf

gray and light greenish gray, trace sand,
contains mica and organic matter.

gray, trace sand, contains mica.

continued on next page

I

Comments:
1. Boring backfilled with cementibentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B435
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

CH

62.0

67.0

72.0

77.0

82.0

LEAN CLAY, moist, gray, with sand, CL
contains mica.

SANDY SILT, fine to medium, moist, ML
orangeish brown and grayish brown,
contains fine to coarse silty sand
pockets

gray below 69 ft.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, gray.

SILTY SAND, fine to medium grained, SM
wet, gray, with fine to coarse shell
fragments, strong HCI reaction.

45.7

40.7

35.7

60-

-65-

L

-70-

-75-

--80--

-- 85-

-90-

3+4+6
N =10
REC = 18"

3+6+6
N = 12
REC = 18"

7+13+33
N =46
REC = 18"

7+6+7
N = 13
REC = 12"

23+25+40
N = 65
REC = 14"

17+23+29
N = 52
REC = 18"

6+46+19
N =65
REC = 18"

roller bit beiow58.5 ft because

smaller roller bit
was clogged
with sediment.

*Switched to
2-15/16"
Tri-cone roller
bit below 33.5
ft.

30.7

25.7
CLAYEY SAND, fine to medium
grained, wet, light gray, mostly fine to
coarse shell fragments (±60%), strong
HCI reaction

SC

gray and oliveish gray, little fine to
coarse shell fragments.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-435
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) __(FT) DEPTH DATA

SC

gray.

-95-

5+4+5
N=9
REC = 18"

7+10+10
N = 20
REC = 18"

97.0

100.0

SILTY SAND, fine to medium grained, SM
wet, gray, little fine to coarse shell
fragments, strong HCI reaction.

10.7

7.7 N-100-
BOTTOM OF BORING @ 100.0 FT

0

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-436
a-hnab BORING Calvert County, Maryland ContractuJOP ConractNumber: 06120048

-sahnabet Engineering LOG Sheet: I of 4

Boring Contractor. CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/9 - 37.0'

Drilling Method: Mud Rotary

Drilling Equipment: CME-550X (ATV)

Schmabel Representative: K. Bell

Dates Started: 515/06 Finished: 519/06

Location: Northing: 515923.92 ft
Easting: 961441.55 ft

Ground Surface Elevation: 108.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. SAMPLING TESTS REMARKS
(__T) I__________ _ I_ (_T) DEPTHI DATA ____ ____

0.3 kROOTMAT AND TOPSOIL. 108.0 1+2+4.• N=6

SILTY SAND, fine to medium grained, REC = 13"moist, orangeIsh brown and reddish
brown.

. 3+2+2
N=4REC = 20"

orangeish brown and yellowish brown. 3+2+3ýN=5

V REC = 15"

POORLY GRADED SAND WITH SILT, SP-SM 101.3
medium to coarse grained, moist, 2+3+4
orangeish brown and brown. RN = 7 *

REC = 14*

9.5 98.8
SILTY SAND. medium to coarse SM ,10-
grained, moist, orangeish brown and
yellowish brown. - 4+5+6

N=11

12.0 - POORLY GRADED SAND WITH SILT, SP-SM 96.3 REC = I2"

medium to coarse grained, moist,
yellowish brown and orange. 5+6+8

N=14

15- REC = 14"

913

17.0 SILTY SAND, fine to coarse grained, SM 91.3
- moist, yellowish brown and orange.

5+7+9
N =16

-2J REC= 11

S22.0 -POORLY GRADED SAND WITH SILT. SP-SM 86.3

fine to coarse grained, moist, orangeish
brown, trace gravel.

.3 • 7+7+10 w=11.1%
-W N=17

2 REC = 12"
-- -p25e~continued on next page

9,

I

Comments:
1. Boring backfliled with cementibentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.3. Ground Water Observation Well OW-436A installed at a nearby location.



Schnabel Enginmsering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Borina Number:
Contract Number: 06120O4
Sheet, 2 of 4

B-436j

DEPTH STRATA DESCRIPTION . E WL SAMPLING TESTS REMARKS
(FT) STAT DEPTCA S -DATA

SP-SM

27.0

32.0

37.0

39.4

52.0

CLAYEY SAND. fine to coarse gralned, SC
moist, orangeish brown and black, trace
gravel.

4 inch orange and white fat clay layer
below 29.6 ft.

SILTY SAND, fine to medium grained, SM
moist, orangeish brown and reddish
white.

CLAYEY SAND, fine to medium SC
gralned, wet, orangeish brown and gray.

SANDY LEAN CLAY, wet, gray. CL

moist

81.3

76.3

71.3 1z

-30-

68.9

56.3

z

-40-

4-

-50-

•55-

3+4+8
N = 12
REC = 15"

2+2+2
N=4
REC =17

2+2+2
N=4
REC = 20"

1+2+3
N=5
REC = 19"

REC = 24"

4+4+6
N=10
REC = 20"

drilling resumed
5/9106 @7:00
am

w-25.2%

I
FAT CLAY with sand, moist, gray. CH

continued on next page

.1 -

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-436A Installed at a nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-436
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4
DPHELEV. S)MLN

DEPT(HI STRATA DESCRIPTION CLASS. (MTE SAMDEPTH IN TESTS REMARKS

CH

light gray and greenish gray.

67.0

72.0

87.0

SANDY LEAN CLAY, moist, gray and CL
greenish gray.

SILTY SAND, fine to medium grained, SM
moist, light gray.

wet, light gray and white, with shell
fragments, HCI reaction strong.

fine to coarse grained, gray and white.

41.3

36.3

21.3

60-

-65-

-70-

-75-

-80--

-85-

-90--

3+5+5
N = 10
REC = 20"

5+7+11
N = 18
REC = 19"

5+7+11
N = 18
REC = 20"

35+67+100/4"
iN = 167/10"
REC = 14"

88+100/4"
N = 100/4"
REC = 11"

100
REC = 6"

50+10+11
N =21
REC = 20"

CLAYEY SAND, fine to coarse grained,
wet, oliveish gray and reddish white,
trace fine to coarse shell fragments, HCI
reaction strong.

SC

continued on next page

a ~ 4 4

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-436A installed at a nearby location.



rch
TEST Project:

nabel BORING
Engineering LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

oliveish gray and white.

light gray and white.

100.0 8.3
BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground Water Observation Well OW-436A installed at a nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-437ehnabel BORING Calvert County, Maryland Contract Number: 06120048

vSchnabel Engineering -LOG Sheet: I of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 7/10 --- 18.5' - ---
Drilling Method: Mud Rotary Start of day 7/11 --- 20.0' ---
Drilling Equipment: Failing-1500 (Truck)

Schnabel Representative: K. Megginson

Dates Started: 7/10/06 Finished: 7/11/06

Location: Northing: 216521.76 ft
Easting: 960968.8 ft

Ground Surface Elevation: 110.6 (feet)

DEPTH STRATA DESCRIPTION CLASS.ELEV.[ WL SAMPLING TESTS REMARKS
(FT) DEPT H DATA

U.2 -,Rootmat and topsoil 7

2.0 -

4.5

9.5

12.0

Silty Sand PROBABLE FILL fine to
coarse grained, moist, brown, trace
coarse gravel, contains root fragments
and fine to coarse sandy fat clay layer
from 0.2 to 0.4 ft.

CLAYEY SAND, fine to coarse grained,
moist, brown.

LEAN CLAY, moist, brown, trace fine to
medium sand.

trace organic matter (±1%).

FILL

SC

CL

108.6

106.1

N

CLAYEY SAND, fine to medium
grained, moist, brown and light brown,
trace organic matter (±1%), contains

Ssandy lean clay pockets.

,brown and grayish brown below 11 ft.

i 101.1
SC

98.6
SM

SILTY SAND, fine to coarse grained,
moist, brown, trace fine gravel, contains
clayey sand pockets.

fine to medium grained, wet, brown.
Lfine to coarse grained, moist, yellowish

brown and dark reddish brown, contains
strongly cemented sand pockets and
lenses below 19 ft .

wet, contains clayey sand lenses.

continued on next page

-5-

-10--

-15-

-20-

-25--

z
IN

3+3+6
N=9
REC = 10"

2+2+1
N=3
REC = 18"

WOH+1+1
N=2
REC = 14"

3+5+7
N = 12
REC = 18"

4+7+8
N = 15
REC = 18"

REC = 23"

7+17+12
N =29
REC = 12"

5+5+8
N =13
REC = 13"

I PP=NP tsf

*Osterberg
sampler tube
push from 13.5
to 15.5 ft

*5.4" O.D. Drag

bit from 0 to
18.5 ft.
*Swtiched to
4-3/4" O.D.
Drag bit below
18.5 ft.

NZ

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH STRATA DESCRIPTION
(F tm)

fine to medium grained, mottled light
gray and yellowish brown.

brown, yellowish brown, and light gray. 1:

37.0

39.5

42.0

44.0

57.0

73.6
LEAN CLAY, wet, yellowish brown and CL
light gray, trace fine to medium sand.

SILTY SAND, fine to medium grained, SM
wet, stratified brown and orangeish
brown.

LEAN CLAY, wet, light grayish brown CL
and yellowish brown, trace fine to
medium sand, contains cemented sand
fragments, contains silty sand layer

\from 43.8 to 44 ft. CH

FAT CLAY, moist, gray, trace fine to
medium sand and mica.

gray and dark gray, contains silty sand
pockets.

gray, contains silty sand layers from
54.1 to 54.2 ft and from 54.8 to 55 ft.

71.1

68.6

66.6

53.6
ELASTIC SILT, moist, gray, trace fine
sand and mica.

continued on next page

MH

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant
Babe BORING Calvert County, Maryland

Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION CLASS. EL.EV. WL
(FTr) (FT) DEPTF

Boring Number:

62.0

67.0

72.0

82.0

i
CLAYEY SAND, fine to medium
grained, moist, gray, contains light gray
to white clayey sand pockets, trace
organic matter (±1 %).

PORYGAEiADWT IT
SANDY SILT, fine to medium, moist,
dark gray, contains clayey sand pockets
and indurated silt pockets.

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, gray.

weak HCI reaction.

28.6
SILTY SAND, fine to medium grained,
wet, gray, mostly fine to coarse shell
fragments (±80%), strong HCI reaction.

SM

*Extremely
difficult rotary
advancement
from 86.5 to
88.5 ft (strong
to very strong
rig chatter).
*Switched to 5"
O.D. Tri-cone
roller bit below
87 ft.
*Moderate to

oliveish gray, trace fine to medium sand

few fine to coarse shell fragments
(±10%), contains weakly cemented

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B437
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(F)(FT) DEPTH I DATA

sand pockets, moderate HCI reaction
below 89.8 ft.

gray, strong HCI reaction.

some fine to coarse shell fragments
(±30%), moderate HCI reaction.

SM

-95-

6+9+ 13
N = 22
REC = 18"

REC = 22"

oirricult rotary
advancement
from 88.8 to
93.5 ft (slight to
moderate rig
chatter).

*Osterberg

sampler tube
push from 98.5
to 100.5 ft
**Resumed

grouting at 7:00
AM on 7/11/06.I PP=NP tsf

-100-
100.5 10.1

BOTTOM OF BORING @ 100.5 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



*###7 a '1 TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-438hnabelC BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of I

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 6/7 5:00 Dry - ---

Drilling Method: Mud Rotary

Drilling Equipment: Failing-1500 (Truck)

Schnabel Representative: K. Megginson

Dates Started: 7/6/06 Finished: 7/6/06

Location: Northing: 216414.91 ft
Easting: 960848.9 ft

Ground Surface Elevation: 106.6 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) I (FT) DEPTH DATA
0.2 'xRootmat and topsoil. I/

Clayey Sand FILL, fine to medium
grained, moist, mottled light orangeish
brown and grayish brown, contains root
fragments.

2.0 -

6.5

Lean Clay FILL, moist, mottled light
orangeish brown and grayish brown,
contains root fragments and organic
matter (±1%).

fine to coarse, mottled yellowish brown,
grayish brown, and orangeish brown.

\,contains cement fragments at 6 ft.

FILL

FILL
104.6

100.1

106.4 2+2+2
N=4
REC = 16"

2+1+2
N=3
REC = 14"

1+1+12
N = 13
REC = 14"

-5-

z/

*Advancing
rotary bit was
deflected by a
considerable
angle at a depth
from 6 to 6.5 ft.BOTTOM OF BORING @ 6.5 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Obstruction ecountered at 6.5 feet. Boring offset B-438A



TEST Project. Calvert Cliffs Nuclear Power Plant Boig Number: B-438Ahn b l BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineeri.ng LOG Sheet: I of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 7/7 --- 18.5'

Drilling Method: Mud Rotary

Drilling Equipment: Failing-1500 (Truck)

Schnabel Representative: K. Megginson

Dates Started: 7/7/06 Finished: 7/7/06

Location: Northing: 216411.98 ft
Easting: 960867.31 ft

Ground Surface Elevation: 106.0 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) I I (FT) DEPTH[ DATA

Rotary probe to 7.5 ft; see B-438 alt for
strata description.

5-

7.5 98.5
SILTY SAND, fine to coarse grained,
moist, brown.

fine to medium grained, stratified
yellowish brown and light brown,
contains poorly graded sand with silt
lenses.

fine to coarse grained, stratifed
yellowish brown, orangeish brown, and
light brown.

wet, light orangeish brown.

fine to medium grained, light orangeish

brown and light grayish brown.

continued on next page

SM

-10-

-15-

-20--

-25-

5+8+8
N =16
REC = 11"

4+7+8
N =15
REC = 12"

3+6+7
N =13
REC = 10"

5+6+7
N = 13
REC = 8"

3+4+4
N=8
REC = 10"

*5.4" O.D. Drag
bit used from 0
to 18.5 ft.
"4-3/4" O.D.
Drag bit below
18.5 ft.

-7

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-438A
h b BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) r DEPTH DATA

SM

yellowish brown and light brownish gray,
trace coarse gravel.

32.0

33.8

37.0

52.0

57.0

CLAYEY SAND, fine to medium SC
grained, wet, light orangeish brown and
light gray.

SILTY SAND, fine to coarse grained, SM
wet, yellowish brown, contains clayey
sand pockets (coarse sand is
subangular to subrounded).

FAT CLAY, wet, gray, with fine to CH
medium sand, trace mica.

moist, dark oliveish gray and dark gray,
trace fine to medium sand.

gray and light greenish gray, trace
organic matter (±<1%), contains sandy
fat clay pockets and elastic silt lenses
(elastic silt lenses based on contrasting
texture and appearance).

ELASTIC SILT, moist, gray and light MH
greenish gray, trace fine to medium
sand and mica, (soil may lab classify as
CH).

74.0

72.2

69.0

54.0

49.0

-30-

-35-

-40-

-45-

-50--

-55-

3+3+3
N=6
REC = 11"

3+4+4
N=8
REC = 11"

1+3+3
N=6
REC = 18"

2+3+3
N=6
REC = 18"

3+5+6
N = 11
REC = 18"

4+6+9
N =15
REC = 18"

FINE TO MEDIUM SANDY LEAN
CLAY, moist, gray, contains light gray to

continued on next page

CL

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-438A
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV[ WL SAMPLING TESTS REMARKS(FT) I(FT) DEPTH I DATA II

whiteish clayey sand pockets, trace
mica.

CL

62.0 44.0
SILTY SAND, fine to medium grained,
moist, dark gray, trace mica, weak
cementation, (no visible HCI reaction).

gray.

wet, few fine to medium shell fragmentsl(±10%), contains greenish gray lean
clay lenses and black particles (1/16
inch), strong HCI reaction.

mostly fine to medium shell fragments
(±50%) below 74 ft.

mostly fine to coarse shell fragments
(±70%), contains silt pockets.

moist, mostly cemented sand (±100%),
trace fine to medium shell fragments
(±5%).

wet, dark oliveish gray, trace fine to
coarse shell fragments (±5%), (soil fines
exhibit low cohesion - used as basis for
potential successful tube push).

continued on next page

SM

-60--

-65-

-70-

-75-

-80-

-85-

-90-

4+6+8
N = 14
REC = 18"

24+50
N = 50
REC = 12"

50/3"
N = 50/3"
REC = 4"

33+38+26
N=64
REC = 11"

8+15+14
N = 29
REC = 18"

50/2"
N = 50/2"
REC = 1"

7+10+12
N = 22
REC = 18"

*Slight to
moderately
difficult rotary
advancement
from 64 to 66.5
ft (slow rotary
advancement).

*5" O.D.
Tri-cone roller
bit below 68.5
ft.

*Moderately
difficult rotary
advancement
from 82.5 to
83.5 ft (slow
rotary
advancement).
*Very to
extremely
difficult rotary
advancement
from 83.5 to
87.5 ft (strong
to very strong
rig chatter).

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number:

DEPTH STRATA DESCRIPTION(FT) I

gray, few fine to coarse shell fragments
(±10%), (shell fragment approximately 2
inches in diameter and 1/4 inch thick).

trace fine to medium shell fragments
(±1%), very weak HCI reaction.

tsf

100.0 6.0 = 1IT
BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. See Appendix I for additional lab testing data.



• TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-439
GBORING Calvert County, Maryland Contract Number: 06120048-Schnabel Engineering L-Ob Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Evans Encountered 7/5 --- 18.5' ---..

Drilling Method: Mud Rotary Start of day 7/6 --- 14.0' ---

Drilling Equipment: Failing-1500 (Truck)

Schnabel Representative: K. Megginson

Dates Started: 7/5/06 Finished: 7/6/06

Location: Northing: 216340.49 ft
Easting: 960948.68 ft

Ground Surface Elevation: 113.8 (feet)

DEPTH STRATA DESCRIPTION CLASS. EILEV. WL SAMPLING TESTS REMARKS
(FT) ( DEPTHI DATA

0.5

2.0

4.5

12.0

17.0

22.0

24.8 _

Crushed Stone FILL, moist, dark gray,
\contains root fragments, and silty gravel
\pockets.

Lean Clay PROBABLE FILL, moist,
\brown, trace fine to medium sand. /

CLAYEY SAND, fine to medium
grained, moist, brown, trace organic
matter (±1%).

FILL
FILL

113.3

S 111.8SC

4--- 109.3
SILTY SAND, fine to medium grained,
moist, brown.

fine to coarse grained.

stratified brown and light brown belowS11.5 ft.

SM

7 -

-5-

-10-

-15--

z

z

z SP-S-M-- 101.8
f

6+6+6
N = 12
REC = 10"

2+3+4
N=7
REC = 14"

2+2+3
N=5
REC = 11"

3+4+6
N=10
REC = 11"

4+5+8
N = 13
REC = 10"

4+6+10
N = 16
REC = 6"

5+8+11
N =19
REC = 6"

WOH+3+9
N =12
REC = 5"

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, stratified
light brown and orangeish brown.

SILTY SAND, fine to medium grained,
wet, brown.

SM
96.8

91.8

89.0

V

0

0
SILTY GRAVEL, fine grained, wet, dark GM
gray and brown, trace fine to coarse
sand.

-20-

-25--

*Switched to
4-3/4" O.D.
Drag bit below
18.5 ft.

continued on next page

II_________L___________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



- TEST Project: Chnabol BORING -C
Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION
(E•

alvert Cliffs Nuclear Power Plant Boring Number: E
alvert County, Maryland Contract Number: 06120048

Sheet: 2 of 4

1-439 I
POORLY GRADED GRAVEL WITH
SILT, wet, dark gray and brown, fine to
medium sand.

27.0

39.0

42.0

47.0

SILTY GRAVEL, fine to coarse grained,
wet, dark gray and brown, trace fine to
medium sand.

trace fine to coarse sand

dark gray, brown and red brown.
SMSILTY SAND, fine to medium grained,

wet, brown, trace coarse gravel,
contains clayey sand layer from 39 to
39.1 ft.

74.8

SANDY LEAN CLAY, fine to medium, CL
wet, mottled yellowish brown and light
gray, trace mica, contains sandy fat clay
pockets.

71.8

66.8
FAT CLAY, moist, light brownish gray
and gray, trace fine to medium sand
and mica, contains clayey sand
pockets.

gray and dark gray.

light greenish gray and gray, trace
organic matter (+1%).

CH

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



echnabel
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

3oring Number: B-439

DEPTH STRATA DESCRIPTION(FT)

gray, contains 2 inch thick dark gray
clayey sand layer from 59.3 to 59.5 ft.

gray and oliveish gray below 59.5 ft.

62.0

67.0

72.0

82.0

88.0

i 51.8
ELASTIC SILT, moist, gray and dark
gray, trace fine to medium sand and
mica, contains clayey sand lenses.

46.8
LEAN CLAY, moist, gray, dark gray and
light greenish gray, with fine to medium
sand, contains silty sand lenses and
light gray to white clayey sand pockets.

41.8
POORLY GRADED SAND, fine to
medium grained, moist, dark gray, trace
silt, contains indurated silty sand
pockets.

very weak HCI reaction.

*Perceptible
increase in
rotary
resistance from
73 to 73.5 ft.

**Resumed
drilling at 10:30
AM on 7/6/05.

*Switched to 5"
O.D. Tri-cone
roller bit below
78.5 ft.
Moderately

difficult rotary
advancement
from 78.5 to
83.5 ft (slow
rotary
advancement).

SILTY SAND, fine to medium grained, SM
wet, gray, mostly fine to coarse shell
fragments (±70%), strong HCI reaction.

31.8

25.8
SANDY SILT, fine to medium, moist,
gray, moderate HCI reaction.

strongly cemented sand layer from 88.7
to 88.8 ft.

continued on next page

ML

*Very difficult
rotary
advancement
from 88 to 88.5
ft (strong rig
chatter).
*Extremely
difficult rotary
advancement

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-439
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FAT(FT) TESTS

(FT) SRTDECITOWL.DEPTHI DATA REAS
IfJT 003.

ML lrom 0•.J LO

93.5 ft (very
strong rig
chatter).

93.5

97.0

100.0

SILTY SAND, fine to medium grained, SM
wet, gray and oliveish gray, few fine to
coarse shell fragments (±10%), contains
black particles

CLAYEY SAND, fine to medium SC
grained, wet, gray, trace fine to coarse
shell fragments (±5%).

20.3

16.8

13.8

-95--

-100-

7+7+12
N = 19
REC = 18"

4+7+14
N = 21
REC = 18"

BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-440
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 4

Groundwater ObservationsBoring Contractor: UNI-TECH DRILLING
MALAGA, NEW JERSEY

Boring Foreman: J. Blemings

Drilling Method: Mud Rotary

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries

Dates Started: 6/6/06 Finished: 6/7/06

Location: Northing: 216349.47 ft
Easting: 961813.66 ft

Ground Surface Elevation: 56.3 (feet)

DEPTH STRATA DESCRIPTION
(F'r)

0.5

2.0

4.0

9.0

17.0

Crushed Stone.

Sandy lean clay FILL, fine to coarse,
moist, grayish orange.

Clayey Sand FILL with gravel, fine to
coarse grained, wet, orange.

Poorly graded sand FILL with gravel,
medium to coarse grained, moist, gray.

Clayey Sand FILL, fine to coarse
grained, wet, gray, trace gravel,
contains root fragments, contains wood
fragments.

with gravel, PROBABLE FILL.

0"

8"

6"

w=16.1%

39.3
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, gray.

I SP-SM

2
dark gray. w=22.1%

continued on next page

I.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B"440
hnabe BORING Calvert County, Maryland Contract Number: 06120048

"Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (_T) DEPTH_ DATA

SP-SM

27.0

32.0

47.0

53.5

SANDY SILT, fine to medium, moist, ML
greenish gray, contains cemented sand.

SILTY SAND, fine to coarse grained, SM
wet, gray and white, with fine to coarse
shell fragments, strong HCI reaction,
70-80% shell frag.

moist, green, 35-45% shell frag.

25-35% shell frag.

CLAYEY SAND, fine to medium SC
grainedt, dark green, trace fine to
coarse shell fragments, weak HCI
reaction, 0-5% shell frag.

green, no shells.

29.3

24.3

9.3

2.8

-30-

-35-

-40-

-45-

--55--

z

50/5"
N 50/5"

13+24+36
N = 60
REC = 18"

5+3+4
N=7
REC = 14"

7+11+30
N = 41
REC = 18"

4+3+6
N=9
REC = 18"

REC = 24"

3+4+4
N=8
REC = 18"

w=20.1%

w=27.1 %

w='30.0%
LL=30
PL=21

30-100 4-1/4"
tri-cone roller bit

51' tube pushed

21

I
SILTY SAND, wet, trace fine to medium
shell fragments, weak HCt reaction,
0-5% shell frag.

SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-440
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(MT (MT DEPTHI DATA

SM

I

fine to coarse grained, green and white,
with fine to coarse shell fragments,
contains cemented sand, strong HCI
reaction, 60-75%shell frag.

20-30%shell frag.

sandy, moderate HCI reaction, 10-15%
shell frag.

-60-

-65--

-70-

-75-

REC = 0"

35+20+15
N = 35
REC = 18"

4+10+16
N = 26
REC = 18"

5+10+15
N = 25
REC = 18"

6+7+9
N = 16
REC = 18"

6+9+10
N = 19
REC = 18"

6+7+9
N = 16
REC = 18"

w=19.4%

w=41.0%

58.5' pushed
tube

60-63' rig
chatter

69.6' shell layer
1" thick

82.0

87.0

LEAN CLAY, moist, green, trace fine to CL
medium shell fragments, with silt, 0-5%
shell frag.

-25.7

-30.7

-80-

-85-

-90-

SANDY SILT, fine to medium, moist,
green, with fine to coarse shell
fragments, moderate HCI reaction,
10-20% shell frag.

ML

N
continued on next page

'fl & .1 L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



nabel TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-440
h a BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV.' WL I SAMPLING TESTS REMARKS
(FT) (FT) DEPTH1 DATA

ML

92.0

100.0

i i
SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 20-30%
shell frag.

moderate HCI reaction, 10-20% shell
frag.

SM
-35.7

-43.7

-95-

-100-

4+5+9
N = 14
REC = 18"

7+7+9
N = 16
REC = 12"

BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-701e hnabel BORING Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LOG Sheet: 1 of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 6/28 --- 7.5' 7.5' ---

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary) Start of Day 6/29 -- 7.0' 24.0'
Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M. Aries

Dates Started: 6/28/06 Finished: 6/29/06

Location: Northing: 219485.54 ft
Easting: 960507.6 ft

Ground Surface Elevation: 8.7 (feet)

DEPTH ELEV. SAMPLINGSTRATA DESCRIPTION CLASS. EFT) WL TESTS REMARKS
DEPTH DATA

CRUSHED STONE.0.5

2.0

5.5

10.0

13.0

Poorly graded sand, PROBABLE FILL,
with gravel, fine to coarse grained,

•moist, orange.

POORLY GRADED SAND WITH CLAY,
trace gravel, fine to coarse grained,
moist, orange.

FILL

SP-SC

SILTY SAND, fine to medium grained, SM
moist, brownish orange.

trace gravel, fine to coarse grained, wet,
orange.

WELL GRADED SAND WITH SILT SW-SM

8.2

6.7

3.2

-1.3

-4.3

7

SILTY SAND, fine to medium grained,
moist, green and white, with fine to
coarse shell fragments, strong HCI
reaction, 70-90% shell frag.

4+6+7
N = 13
REC = 16"

SM

-5-

-10-

15-

-20-

-25-

4+5+7
N = 12
REC = 16"

6+6+7
N = 13
REC = 18"

1+3+6
N=9
REC = 12"

3+6+5
N=11
REC = 12"

1+5+10
N = 15
REC = 2"

4+10+13
N = 23
REC = 18"

19+17+11
N = 28
REC = 2"

w=15.9%

w=12.4%

w=28.2%

7.5' switched to
mud rotary from
hollow stem
augers
8'-16' grinding

fine to medium grained, moist, green,
with fine to coarse shell fragments,
strong HCI reaction, contains cemented
sand, 30-40% shell frag.

fine to medium grained, wet, green,
contains fine to coarse shell fragments,
strong HCI reaction.

continued on next page

__________ L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-701
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH STRATA DESCRIPTION CLASS. ErLV' WL SAMPLING TESTS REMARKS(F)(FT) DEPTH DATA

SM

-30--

-35--

-40-

37.0

47.0

52.0

57.0

ELASTIC SILT, with clay, moist, green,
trace fine to coarse shell fragments,
moderate HCI reaction, 0-5% shell frag.

contains fine to medium shell
fragments.

MH
-28.3

37+11+12
N = 23
REC = 18"

5+6+8
N = 14
REC = 18"

5+8+7
N = 15
REC = 18"

REC = 17"

5+6+8
N = 14
REC = 18"

5+6+9
N =15
REC = 18"

w=37.3%

w--37.3%
LL=54
PL=33

PP=4.00 tsf

w=33.1%

w=42.5%

I
i i A

SILTY SAND, fine to medium grained,
moist, oliveish green, with fine to coarse
shell fragments, strong HCI reaction,
40-60% shell frag.

SM

-45-

-50-

-55-

SANDY SILT, fine to medium, moist, ML
green, contains fine to coarse shell
fragments, strong HCI reaction, 10-20%
shell frag.

-43.3

-48.3
ELASTIC SILT, with clay, moist, oliveish
green, moderate HCI reaction.

continued on next page

MH

.4 L & LL S

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-701
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS

SRTDERPIN DEPTH DATA
MH

62.0

67.0

75.0

SANDY SILT, fine to medium grained, ML
moist, oliveish green, with fine to coarse
shell fragments, strong HCI reaction,
20-40% shell frag.

ELASTIC SILT, with clay, moist, oliveish MH
green, with clay, moderate HCI reaction.

-53.3

-58.3

-66.3

-60-

-65-

-70-

-75-

6+7+9
N = 16
REC = 18'

4.+5+6
N = 11
REC = 18"

5+7+4
N = 11
REC = 18"

4+6+8
N = 14
REC = 18"

w=55.7%

w=40.4%

w=48%

BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-7000hnabel BORING Calvert County, Maryland otatNme:0104

•Schnabel Engineering LOG Sheet: I of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 6/29 --- 10.5' 8.0' ---

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary)

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M Aries

Dates Started: 6/29/06 Finished: 6129/06

Location: Northing: 218980.62 ft
Easting: 961183.23 ft

Ground Surface Elevation: 10.3 (feet)
I I

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS
-(FT) (FT DEPTH DATA

0.5 ROOTMAT AND TOPSOIL. 9.8
SP-SC

1+4+4
N=8
REC = 14"POORLY GRADED SAND WITH CLAY,

fine to coarse grained, moist, orange.
2.0

5.5
6.0

14.0

17.0

22.0

SILTY SAND, fine to coarse grained, SM
moist, green, with fine to medium shell
fragments, moderate HCI reaction,
10-20% shell frag.

8.3

4.8
4.3

0-24' iollow
stem auger
advanced to 24'
to prevent mud
loss and hole
cave in from
gravel and
loose soils,
mud rotary
drilling 24'-50'

zý
5

POORLY GRADED SAND WITH CLAY,
with gravel, fine to coarse grained,

\rmoist, orange.

POORLY GRADED SAND, fine to
coarse grained, moist, orangeish white.

with gravel, contains clay, contains
1/8-1/4" clay lenses, yellowish orange.

wet.

grayish black, contains cemented sand,
with fine to coarse shell fragments,
shells are black, no HCI reaction.

SP-SC

SP z
z

SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 20-40%
shell fran.

-3.7

-6.7
v

CLAYEY SAND, fine to coarse grained,
wet, green, contains cemented sand,
with fine to coarse shell fragments,

_strong HCI reaction, 70-90% shell frag.

fine to medium grained, moist, 30-40%
shell frag.

-10-

-15--

-20-

-25-

5+5+6
N = 11
REC = 14"

8+11+15
N = 26
REC = 18"

6+8+10
N = 18
REC = 18"

4+4+5
N=9
REC = 18"

5+3+5
N=8
REC = 18"

4+9+5
N = 14
REC = 18"

3+3+6
N=9
REC = 18"

11.7SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 20-30%
shell frag.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-702
Bhnabel ORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION CLASS. iE(..i WL SAMPLING TESTS REMARKS(FT)(T) DEPTHI DATA

SM

trace fine to coarse shell fragments,
weak HCI reaction, 0-5% shell frag.

with fine to coarse shell fragments,
strong HCI reaction, 20-35% shell frag.

-30-

35-

-40-

-45-

-50-

4+6+5
N = 11
REC = 18"

5+7+7
N = 14
REC = 18"

4+5+7
N = 12
REC = 18"

5+6+7
N = 13
REC = 18"

5+6+7
N =13
REC = 18"

42.0

50.0

SANDY SILT, fine to medium grained, ML
moist, green, trace fine to medium shell
fragments, strong HCI reaction, 0-10%
shell frag.

-31.7

-39.7
BOTTOM OF BORING @ 50.0 FT.

I
__________ I. I. J..................4...........L..........I......L _____________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



-TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-703e hnabel BORING Calvert County, Maryland otatN be:0104

! Schnabel Engineering LOG Sheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 7/7 --- 23.5 -.

Drilling Method: 3-7/8" OD Tri-cone Roller Bit Start of day 7/10 -- Dry -- -

Drilling Equipment: CME-550 (ATV)

Schnabel Representative: K. Bell

Dates Started: 7/7/06 Finished: 7/10/06

Location: Northing: 218171 ft
Easting: 960957.01 ft

Ground Surface Elevation: 45.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(FT) (F'r) DEPTHI DATA

ROOTMAT AND TOPSOIL.
0.7

2.5

10.0

22.0

CLAYEY SAND, fine to medium SC
grained, moist, brown and yellowish
brown.

SANDY LEAN CLAY, trace roots and CL
wood fragments, moist, brown and
orangeish brown.

iron staining

weak cementation

ORGANIC CLAY WITH SAND, moist, OH
gray and orangeish brown.

iron staining

44.7

42.9

35.4

23.4

5

--10--

WOH+WOH
+1
N=1
REC = 8G
2+2+3
N=5
REC = 10"

2+3+5
N=8
REC = 16"

3+4+4
N=8
REC = 18"

2+3+4
N=7
REC = 18"

3+2+2
N=4
REC = 18"

REC = 19"

WOH+2+2
N=4
REC = 10"

-15-

r-20-

--25--

I w=45.1%
PP=>4.5 tsf

SILTY SAND, fine to coarse grained,
wet, reddish brown, contains fine to
coarse shell fragments, 10-20%, weak
cementation, HCI reaction strong.

SM

V Harder drilling

N
continued on nexi page

Comments:
1. Ground water observation wells OW-703A and OW-703B installed at nearby locations.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-703
,.hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH S [ELEV.[ W SAMPLING
(F)STRATA DESCRIPTION CLASS. ()WIL .EPH DAA j TESTS [ RE MARKS

SM

27.0

33.0

47.0

52.0

ELASTIC SILT, moist, gray and MH
yellowish brown.

SILTY SAND, fine to medium grained, SM
wet, gray and white, contains fine to
coarse shell fragments, 20-30%, HCI
reaction strong.

greenish gray, trace fine to medium
shell fragments, 2-5%, HCI reaction
moderate

SANDY LEAN CLAY, wet, greenish CL
gray and white, contains fine to coarse
shell fragments, 30-40%, HCI reaction
strong.

18.4

12.4

-1.6

-6.6

-30-

-35-

-40-

-45-

-50-

-55-

WOH/18"
N = WOH/18"
REC = 10"

4+4+7
N = 11
REC = 16"

4+4+6
N = 10
REC = 18"

3+3+6
N=9
REC = 18"

3+5+7
N = 12
REC = 18"

8+11+7
N = 18
REC = 18"

total fluid loss in
mud tub

resumed drilling
on 7/10/06 @
9:00am

furthest
advancement of
hollow stem
augers

Rig chatter

Rig chatter

SILTY SAND, fine to medium grained,
wet, gray and white, with fine to coarse
shell fragments, 50-60%, strong
cementation, HCI reaction strong.

SM

continued on next page

Comments:
1. Ground water observation wells OW-703A and OW-703B installed at nearby locations.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-703
hnabe BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV] WL SAMPLING TESTS REMARKS
(FT) I(F'T) DEPTH'I DATA

SM
greenish gray and white, contains fine to
medium shell fragments, 20-30%, HCI
reaction moderate

62.0

67.0

77.0

82.0

SANDY SILT, wet, gray and white, ML
contains fine to coarse shell fragments,
20-30%, strong cementation, HCI
reaction strong.

SILTY SAND, fine to medium grained, SM
wet, greenish gray and white, contains
fine to coarse shell fragments, 20-30%,
HCI reaction moderate.

SANDY SILT, moist, greenish gray, ML
trace fine to medium shell fragments,
2-5%, HCI reaction moderate.

-16.6

-21.6

-31.6

-36.6

-60--

-65-

-70-

I

5+7+10
N = 17
REC = 16"

11+23+50/4"
N = 73/10"
REC = 16"

5+8+12
N = 20
REC = 18"

REC = 10"

6+7+10
N = 17
REC = 18"

5+7+9
N = 16
REC = 18"

7+15+15
N = 30
REC = 18"

Rig chatter

CLAYEY SAND, fine to medium
grained, wet, greenish gray, trace fine to
medium shell fragments, 2-5%, HCI
reaction moderate.

Sc

-75-

-80-

L-

-85-

-90-

contains fine to coarse shell fragments,
20-30%, HCI reaction strong

continued on next page

.L. L -,.,.L .L J .1 _________________ ______________________

Comments:
1. Ground water observation wells OW-703A and OW-703B installed at nearby locations.



I TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-703
h aP BORING Calvert County, Maryland Contract Number: 06120048-Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA I

SC
92.0

100.0

4- F
SANDY SILT, fine to medium grained,
wet, greenish gray, trace fine to coarse
shell fragments, 2-5%, HCI reaction
moderate.

ML
-46.6

-54.6

-95-

-100-

5+7+12
N = 19
REC = 18"

7+10+12
N = 22
REC = 18"

-4 -t
BOTTOM OF BORING @ 100.0 FT.

'0

Comments:
1. Ground water observation wells OW-703A and OW-703B installed at nearby locations.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-704hnabel BORING Calvert County, Maryland Contract Number: 06120048

4ý5habe Engineering LOG Sheet: 1 of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 7/6 --- 23.5' -.

Drilling Method: 3-7/8" OD Tri-cone Roller Bit Start of Day 717 --- 23.0'
Drilling Equipment: CME-550 (ATV)

Schnabel Representative: K. Bell

Dates Started: 7/6/06 Finished: 7/7/06

Location: Northing: 217991.06 ft
Easting: 960926.05 ft

Ground Surface Elevation: 39.6 (feet)
DEPTH STRATA DESCRIPTION CLASS. SAMPLING TESTS REMARKS

(FT) (FT) DEPTH DATA
ROOTMAT AND TOPSOIL.

U.0

2.5

10.0

13.0

17.0

CLAYEY SAND, trace roots and wood SC
fragments, fine to medium grained,
moist, reddish brown.

SANDY LEAN CLAY, trace wood CL
fragments, moist, reddish brown and
orangeish brown.

iron staining, weak cementation.

SANDY FAT CLAY, trace root CH
fragments, moist, reddish brown and
orangeish brown, iron staining, weak
cementation.

SANDY SILT, moist, blueish gray. ML

39.0

37.1

29.6

26.6

-10--

-15-

L

-20-

-25-

woh+1+2
N=3
REC = 7"

2+2+3
N=5
REC = 6"

2+2+2
N=4
REC = 15"

2+4+4
N=8
REC = 15"

2+2+2
N=4
REC = 16"

3+4+5
N=9
REC = 18"

40+29+16
N = 45
REC = 18"

4+8+6
N =14
REC = 18"

start of mud
rotary drilling

Rig chatterSILTY SAND, fine to medium grained,
moist, gray and white, contains fine to
coarse shell fragments, 30-40%, strong
cementation, HCI reaction strong.

SM
22.6

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-704
BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 2
DEPT H J STRATA DESCRIPTION CLASS. WL SAMPLING TESTS REMARKS

(Ir (FT)I DEPTH[ DATA
SM

contains fine to coarse shell fragments,
20-30%, HCI reaction moderate.

32.0

42.0

47.0

50.0

CLAYEY SAND, fine to medium
grained, wet, blueish gray, trace fine to
coarse shell fragments, 2-5%, HCI
reaction weak.

SC
7.6

-2.4

-7.4

-10.4

-30-

-35-

-40-

-45-

-50-

5+7+7
N = 14
REC = 18"

3+3+5
N=8
REC = 18"

3+3+4
N=7
REC = 18"

2+3+6
N=9
REC = 18"

14+16+11
N = 27
REC = 18"

resumed drilling
on 7/7/06 @
7:30am
Rig chatter

Rig chatter

SANDY FAT CLAY, wet, gray and CH
white, contains fine to coarse shell
fragments, 20-30%, HCI reaction
moderate.

SILTY SAND, fine to medium grained, SM
wet, white and gray, contains fine to
coarse shell fragments, 20-30%, strong
cementation, HCI reaction strong.

BOTTOM OF BORING @ 50.0 FT.

I
Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



R nr TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-705hna bel BORING Calvert County, Maryland Contract Number: 06120048

Vschnbel Engie ,,er .in 9 LOG Sheet: I of 2

Rnrinn Contractor: CONNELL Y AND ASSOCIATES INC. Groundwater Observations

FREDERICK, MARYLAND

Boring Foreman: W. Wolfe

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell

Dates Started: 6/26/06 Finished: 6/27/06

Location: Northing: 217581.3 ft
Easting: 960917.9 ft

Ground Surface Elevation: 46.8 (feet)

DEPTH
(FT) STRATA DESCRIPTION

ROOTMAT AND TOPSOIL.
0.6

2.5

4.5

7.0

13.0

17.0

22.0

CLAYEY SAND, trace wood and root
fragments, fine to medium grained,
moist, orangeish brown.

SANDY FAT CLAY, trace root
fragments, moist, orangeish brown and
gray.

CLAYEY SAND, trace root fragments,
fine to medium grained, moist, gray and
orangeish brown.

SILTY SAND, fine to medium grained,
moist, gray and orangeish brown, with
yellow sand lenses.

gray and reddish brown, weak
cementation, iron staining

resumed drilling
on 6/27/06 @
7:30am

POORLY GRADED SAND WITH CLAY,
fine to medium grained, wet, yellowish
brown and gray.

SP-SC

29-8
SILTY SAND, fine to medium grained, SM
wet, gray and white, contains fine to
medium shell fragments, 20-30%, HCI
reaction moderate.

24.8
SANDY ELASTIC SILT, moist, gray,
trace fine to medium shell fragments,
2-5%, HCI reaction weak.

MH

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-705 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-705
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION CLASS. ELEV. WIL SAMPLING TESTS REMARKS
(FT) SFT) DEPTHI DATA

MH

27.0

32.0

42.0

50.0

SILTY SAND, fine to medium grained, SM
wet, light gray, contains fine to coarse
shell fragments, 20-30%, strong
cementation, HCI reaction strong.

CLAYEY SAND, fine to medium SC
grained, wet, gray, contains fine to
coarse shell fragments, 30-40%, HCI
reaction strong.

SILTY SAND, fine to medium grained, SM
wet, greenish gray, trace fine to coarse
shell fragments, 2-5%, HCI reaction
weak.

19.8

14.8

4.8

-3.3

Rig chatter

-30-

-35-

-40-

-45-

-50-

50/5"
N = 50/5"
REC = 5"

5+5+6
N=11
REC = 15"

5+6+11
N = 17
REC = 18"

4+5+7
N = 12
REC = 18"

3+3+4
N=7
REC = 18"

softer drilling

,.

BOTTOM OF BORING @ 50.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-705 installed at nearby location.



&*4o n b l TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-706.. ,,PC BORING Calvert County, Maryland Contract Number: 06120048

-schnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth I Casing Caved

Boring Foreman: J. Blemings Encountered 5/15 --- 5.0' ---

Drilling Method: 3-7/8" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV) Start of day 5/16 0.010.0'

Schnabel Representative: K. Megginson

Dates Started: 5/15/06 Finished: 5/16/06

Location: Northing: 217140.14 ft
Easting: 961339.74 ft

Ground Surface Elevation: 77.4 (feet)

DEP STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

0.3 •Rootmat and topsoil.

SILTY SAND, fine to coarse grained,
moist, brown, contains root fragments.

-- 77.1SM

4.5

7.0

9.5

17.0

CLAYEY SAND, fine to medium SC
grained, wet, brown, trace organic
matter (±1 %).

SANDY LEAN CLAY, fine to medium CL
grained, moist, yellowish brown and
light gray.

FAT CLAY, with fine to medium sand, CH
trace mica, moist, mottled yellowish
brown and grayish brown.

trace fine to medium sand, gray.

trace fine sand.

72.9

70.4

67.9

60.4

-5-

-10-

15-

-20--

-25-I

1+5+3
N=8
REC = 17"

2+4+6
N =10
REC = 11"

2+2+1
N=3
REC = 14"

2+2+1
N=3
REC = 18"

2+2+2
N=4
REC = 18"

1+4+4
N=8
REC = 0"

2+4+4
N=8
REC = 18"

3+6+6
N = 12
REC = 18"

*NWJ rods
used.

ELASTIC SILT, trace fine to medium
sand and mica, moist, light greenish
gray and dark gray.

MH

trace fine sand, light greenish gray and
light gray.

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-706
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION CLASS. IELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHj DATA

MH

27.0

34.0

37.0

47.0

50.0

SANDY LEAN CLAY, trace mica, fine to CL
medium grained, moist, gray.

CLAYEY SAND, trace mica, fine to SC
medium grained, moist, dark orangeish
brown and light brown, (shell
impressions observed in soil sample).

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, light
brown.

light brown and orangeish brown.

SANDY LEAN CLAY, trace mica, fine to CL
medium grained, moist, light greenish
gray, trace fine to medium shell
fragments (±5%), weak HCI reaction.

50.4

43.4

40.4

30.4

-30-

-35-

-40-

-45-

-50-

8+9+12
N = 21
REC = 18"

9+9+18
N = 27
REC = 18"

50
REC = 6"

50
REC = 5"

WOH+3+4
N=7
REC = 18"

PP=2.00 tsf **Resumed
grouting at 7:10
AM on 5/16/06.

27.4
BOTTOM OF BORING @ 50.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-707-hnabel BORING Calvert County, Maryland Contract Numbe
.alloo C r: 06120048
-Schnabef Engineering LOG Sheet: I of 2

Boring Contractor: UNI-TECH DRILLING
MALAGA, NEW JERSEY

Boring Foreman: J. Blemings

Drilling Method: 3-7/8" OD Drag Bit (Mud Rotary)

Drilling Equipment: CME-750

Schnabel Representative: B. Bradfield

Dates Started: 5/2/06 Finished: 5/2/06

Location: Northing: 217396.98 ft
Easting: 961481.84 ft

Ground Surface Elevation: 67.4 (feet)

DEPTH STRATA DESCRIPTION
(FT)

I Groundwater Observations

0.3 -•TOPSOIL.

SANDY LEAN CLAY, moist, orangeish
brown and gray.

2.5

22.0

24.6

SANDY FAT CLAY, moist, gray,
contains mica.

with sand.

fine to medium sandy, greenish gray
and dark gray.

with sand, gray.

CLAYEY SAND, fine to medium
grained, moist, dark gray, contains
mica.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-707
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 2

DEPT H TLSS F ELEV. SAMPLING 1
(FT) STRATA DESCRIPTION CLASS. ELEV. WL D APTH N TESTS REMARKST T DEPTH DATA

CLAYEY SAND, trace gravel, wet,
orangeish brown and yellowish brown,
limonitic cementation & Fe oxide
staining.

SC

27.0

42.0

50.0

ELASTIC SILT with sand, moist, gray,
contains mica.

organic odor.

brown, contains organic matter.

MH
40.4

25.4

17.4

-30-

-35-

-40-

-45-

-50--

z

8+8+10
N = 18
REC = 18"

6+8+8
N = 16
REC = 18"

2+4+4
N=8
REC = 17"

30+15+12
N = 27
REC = 18"

5+7+26
N = 33
REC = 16"

w=45.5%
LL=59
PL=45

w=27%

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, wet, gray and
brownish white, with fine to coarse shell
fragments, strong HCI reaction.

brownish white, with fine to coarse shell
fragments, strong HCI reaction.

Harder drilling

BOTTOM OF BORING @ 50.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



bC TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-708hnabel BORING Calvert County, Maryland Contract Number: 06120048
VSchnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/8 --- 5.01 ---

Drilling Method: 3-7/8" O.D. Drag Bit (Mud Rotary) Start of day 5/9 --- 0.5' --

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5/8/06 Finished: 5/9/06

Location: Northing: 217585.84 ft
Easting: 961810.64 ft

Ground Surface Elevation: 37.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV] WL SAMPLING TESTS REMARKS
(F) (FT) DEPTH_ DATA

0.4 _ Rootmat and topsoil. -- i37.0SC
CLAYEY SAND, fine to coarse grained,
moist, brown, contains root fragments.

2.0

4.5

7.0

9.5

12.0

14.0

17.0

22.0

SILTY SAND, fine to medium grained, SM
moist, mottled orangeish brown and
grayish brown.

SILT, wet, dark brown, with fine to ML
medium sand, trace mica.

CLAYEY SAND, fine to coarse grained, SC
moist, brown, (coarse sand is angular to
subangular).

SILTY SAND, fine to coarse grained, SM
wet, reddish brown and light orangeish
brown, (coarse sand is subrounded to
rounded).

SILTY GRAVEL, fine to coarse grained, GM
wet, orangeish brown and brown,
(maximum dimension of subangular to
subrounded fine gravel is 3/4 inch).

SILTY SAND, fine to medium grained, SM
wet, dark orangeish brown, contains
cemented sand pockets, (no observed
HCL reaction with cemented sand
pockets).

CLAYEY SAND, fine to medium SC
grained, wet, light brown, few fine to
coarse shell fragments (±10%), contains
silty sand pockets, strong HCI reaction.

35.4

32.9

30.4

27.9

25.4

23.4

20.4

15.4

1+3+4
N=7
REC = 14"

NI
5-

L-10-

L

-15--

-20-

2+2+1
N=3
REC = 12"

WOH/1 8"
N = WOH/18"
REC = 11"

1+3+3
N =6
REC = 12"

10+10+13
N = 23
REC = 10"

20+9+3
N =12
REC = 9"

WOH+2+3
N=5
REC = 18"

5+19+18
N = 37
REC = 14"

SILTY SAND, fine to medium grained,
wet, gray, little fine to medium shell
fragments (±20%), strong HCL reaction.

light gray, mostly fine to coarse shell
continued on next page

SM

-25-

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-708A installed at nearby location.



0-, TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-708
nabe1 BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 at 4

DEPT-H STRATA DESCRIPTION LA.ELEV. 1 SAMPLING REMARKS
D(FT) _CLASS. I (FT) TH DATAESTS

fragments (±>50%), contains strongly
cemented sand lense (114 inch thick) at
24.9 ft, strong HCI reaction, (maximum
dimension of shell fragment is 1/2 inch).

trace fine to medium shell fragments
(±5%), weak HCI reaction.

SM

32.0

37.0

52.0

57.0

CLAYEY SAND, fine to medium SC
grained, wet, gray, trace fine to medium
shell fragments (±5%), weak HCI
reaction.

5.4

0.4
SILTY SAND, fine to medium grained,
wet, gray, little fine to coarse shell
fragments (±20%), strong HCI reaction.

light gray and light oliveish gray, mostly
fine to coarse shell fragments (±70%),
contains strongly cemented sand
pockets, (maximum dimension of
cemented sand pockets is 1-1/2
inches).

light greenish gray, few fine to coarse
shell fragments (±10%).

SM

-30-

-35-

40-

-45--

-50-

--55--

z

4+4+5
N=9
REC = 18"

3+2+4
N=6
REC = 18"

6+9+16
N = 25
REC = 18"

7+14+14
N = 28
REC = 12"

7+11+26
N = 37
REC = 16"

5+9+14
N = 23
REC = 10"

*Very difficult
rotary
advancement at
41 ft; moderate
difficulty in
rotary
advancement
below 42 ft.

*Relative
difficultly in
rotary
advancement
below 51 ft.
*Switched to
3-7/8" OD.
Tri-cone roller
bit below 53.5
ft.

SANDY SILT, fine to medium, moist,
light greenish gray, trace fine to medium
shell fragments (±5%), moderate HCI
reaction.

i1
SILTY SAND, fine to medium grained,
wet, gray, few fine to medium shell

continued on next page

I.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-708A installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-708
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) I (FT) (r DEPTH DATA I _

fragments (±10%), strong HCI reaction. SM

62.0 -24.7
SANDY SILT, fine to medium, moist,
gray, trace fine to coarse shell
fragments (±5%), strong HCI reaction,
(shell fragments easily crumble and roll
with slight finger pressure).

ML

-60--

-65-

-70--

-75-

trace fine to medium shell fragments
(±1%).

72.0

77.0

82.0

87.0

SANDY LEAN CLAY, fine to medium, CL
moist, light greenish gray, trace fine to
coarse shell fragments (±5%), contains
dark brownish particles (< 1/8 inch),
(dark brownish particles may be fish
scales).

SILTY SAND, fine to medium grained, SM
wet, gray, little fine to coarse shell
fragments (±20%), contains subrounded
to rounded black particles (1/16 inch),
strong HCI reaction.

SILT, moist, greenish gray, with fine to ML
medium sand, trace mica and fine to
medium shell fragments (±5%), weak
HCI reaction.

34.7

39.7

44.7

49.7

11+11+11
N =22
REC = 18"

6+8+12
N = 20
REC = 18"

6+6+9
N =15
REC = 18"

8+6+13
N = 19
REC = 18"

REC = 12"

6+7+13
N = 20
REC = 18"

8+7+11
N = 18
REC = 18"

**Resumed
drilling at 6:55
AM on 5/9/06.
*Slight to
moderate rig
chatter from 75
to 76 ft.I

-80-

85-

-90-

LEAN CLAY, moist, greenish gray, trace
fine to medium sand and mica, weak
HCI reaction.

CL

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-708A installed at nearby location.



,,Ichnabel
-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

3oring Number: B-708 I

DEPTH STRATA DESCRIPTION(FT)

with fine to medium sand, trace fine to
medium shell fragments (±5%).
moderate HCI reaction.

dark greenish gray, weak HCI reaction.

100.0 -4 + -62.7
BOTTOM OF BORING @ 100.0 FT.

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-708A installed at nearby location.



/ c nTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-709e h abel BORING Calvert County, Maryland totatNme:0104

-Schnabel Engineering LOG Sheet: I of 2

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY •Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/9 --- 7.5' - ---

Drilling Method: 3-7/8" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson -

Dates Started: 5/9/06 Finished: 5/9/06

Location: Northing: 217642.82 ft
Easting: 961978.18 ft

Ground Surface Elevation: 31.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) ..__ _I_(F

T ) DEPTH2 DATA I

0.4 -- Rootmat and topsoil. -- i30.9SM WOH+2+2
N=4
REC = 14"

*NWJ rods
used.SILTY SAND, fine to coarse grained,

moist, brown, contains root fragments
and clavey sand pockets.2.0 -, C 29.3CL
LEAN CLAY, moist, orangeish brown
and grayish brown, with fine to medium
sand.

4.5

7.0

9.5

11.7

22.0

SILTY SAND, moist, fine to medium SM
grained, dark orangeish brown.

CLAYEY SAND, fine to coarse grained, SC
wet, mottled dark orangeish brown and
grayish brown (high percentage of
fines).

SANDY SILT, fine to medium, wet, dark ML
orangeish brown.

SILTY SAND, fine to medium grained, SM
moist, dark orangeish brown and dark
gray, (dark gray color is a 2 inch thick
layer from 11.5 to 11.7 ft).

wet, dark brown and orangeish brown
(bottom of sample vertically two
different colors).

gray below 14.5 ft.

moist, light gray, mostly fine to medium
strongly cemented sand (±100%),
strong HCI reaction.

wet, gray, trace fine to medium shell
fragments (±5%) below 19.5 ft.

26.8

24.3

21.8

V

19.6

9.3

-5-

-10-

-15-

--20--

z
N

2+3+2
N=5
REC = 8"

3+2+3
N=5
REC = 12"

WOH/18"
N = WOH/18"
REC = 12"

2+2+3
N=5
REC = 13"

WOH+WOH
+1
N=1
REC = 12"

19+4+1
N=5
REC = 10"

3+3+3
N=6
REC = 18"

w=27.3%

w=29.1 %

w=30.4%

CLAYEY SAND, fine to medium
grained, wet, gray, weak HCI reaction.

SC

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-709
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2
DPH[ELEV. W SAMPLING I

DEPTH STRATA DESCRIPTION CLASS. (FT) I DE P LIN TESTS REMARKS(IT (IFT) ýDEPTH I DATAI

SC

trace fine to medium shell fragments
(±5%), contains black particles (1/16
inch).

32.0

37.0

47.0

50.0

SANDY SILT, fine to medium, wet, gray ML
and light gray, mostly fine to coarse
shell fragments (±50%), strong HCI
reaction.

SILTY SAND, fine to medium grained, SM
wet, gray and light gray, some fine to
coarse shell fragments (±40%), contains
clayey sand lenses (1/4 inch thick) and
black particles (1/16 inch), strong HCI
reaction.

light gray, trace fine to coarse shell
fragments (±5%), contains strongly
cemented sand pockets, moderate HCI
reaction.

-0.8

-5.8

-15.8

-30-

-35-

-40-

-45-

-50-

2+4+4
N=8
REC = 18"

5+5+11
N = 16
REC = 18"

13+15+17
N = 32
REC = 10"

11+28+23
N = 51
REC = 13"

8+11+30
N = 41
REC = 18"

w=33.8%

w=23%

*Slight to
moderate rig
chatter from 37
to 38.5 ft.

SANDY LEAN CLAY, fine to medium,
moist, gray, few fine to coarse shell
fragments (±10%), contains black
particles (< 1/8 in), strong HCI reaction,
(some shell fragments are orange

Lbrown).

contains moderately cemented sand
lense below 49.8 ft.

CL

-18.8

BOTTOM OF BORING @ 50.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-71 0"00--hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: I of 3

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY _ Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/10 --- 23.5' - ---

Drilling Method: 3-7/8" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5/9/06 Finished: 5/10/06

Location: Northing: 217542.51 ft
Easting: 962136.88 ft

Ground Surface Elevation: 48.0 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV( W, SAMPLING TESTS REMARKS
(FT) I__________ (__FT) DEPTHI DATA ____ ____

Forest litter, rootmat and topsoil.0.5

2.0 -

Clayey sand PROBABLE FILL, fine to
medium grained, moist, brown, contains
root fragments and fine to medium silty
sand pockets.

Fat Clay PROBABLE FILL, moist, light
yellowish brown and light grayish brown,
with fine to medium sand, contains silty
sand lenses.

-_trace fine sand, contains root fragments,

mostly mottled light yellowish brown and
light grayish brown.

mottled yellowish brown, light brownish
gray and orangeish brown, contains leaf
fragments, trace organic matter (±1%).

FILL

FILL

9.5

17.0

22.0

LEAN CLAY, moist, brown, with fine to CL
medium sand.

light brown and light orangeish brown
(mostly transecting curvilinear
laminations), trace fine sand and mica.

FAT CLAY, moist, brown, trace fine CH
sand (NOTE: hydrated bentonite
observed in top of spoon, dry bentonite
observed in shoe of spoon).

contains fine to medium cemented sand
pockets below 19.5 ft (no observed HCI
reaction with cemented sand pockets).

47.5

46.0

38.5

31.0

26.0

--5--

[-10-

-15-

-20-

-25-

N
N
N
N

2+4+3
N=7
REC = 6"

3+2+3
N=5
REC = 10"

2+2+2
N=4
REC = 6"

2+2+2
N=4
REC = 8"

3+3+4
N=7
REC = 10"

2+4+5
N=9
REC = 16"

7+5+3
N=8
REC = 6"

7+5+3
N=8
REG = 7"

*Continued
water loss as
rotary advanced
to 10.5 ft.

*Boring grouted
from depth of
15 ft to ground
surface due to
continued mud
loss from 7.5 to
15 ft.

*NWJ rods
used.

SANDY LEAN CLAY, fine to medium,
wet, dark orangeish brown and dark
reddish brown, trace organic matter
(±_1%).

CL

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-710
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3
DEPT S D P [ELEV. W SAMPLING T R

(FT) (TSTRATA DESCRIPTION CLASS. (F[ WL j DEPTHI DATA TESTST REMARKS

.CL

27.0

37.0 -

39.0 -

SILTY SAND, fine to medium grained,
wet, light orangeish brown and grayish
brown-

brown and light gray, trace fine to
medium shell fragments (±5%), strong
HCI reaction, (shell fragments easily
crumble and roll with slight finger
pressure).

gray, few fine to coarse shell fragments
(+10%), strong HCI reaction below 34.5
ft (shell fragments are rigid).

SM

CL

LEAN CLAY, wet, light brown and
orangeish brown, with fine sand, trace

K mica. 7 SM
SILTY SAND, fine to medium grained,
moist, gray, mostly fine to medium
strongly cemented sand (±>50%), trace
fine to medium shell fragments (±5%),
-strong HCI reaction.

-wet, trace fine to medium shell
fragments (±5%), weak HCI reaction.

21.0

11.0

9.0

1.0

-4.0

-9.0

-30-

-35-

-40-

-45--

-50-

-55-

WOR/18"
N = WORF18"
REC = 12"

6+7+7
N = 14
REC = 12"

WOH+10+8
N = 18
REC = 10"

3+3+5
N=8

REC = 18"

3+4+8
N = 12
REC = 18"

23+15+7
N = 22
REC = 18"

*No return of
rotary cuttings
below 40 ft.
Hollow stem
augers used to
40 ft in order to
case borehole
and prevent
significant mud
loss.

z
X
U)

0~

0
0.

2_

0_

0

0
0~

0

z

0

47.0

52.0

57.0

LEAN CLAY, moist, gray, with fine to ML
medium sand, few fine to coarse shell
fragments (±10%), strong HCI reaction.

CLAYEY SAND, fine to medium SC
grained, moist, gray and light gray,
some fine to coarse shell fragments
_(±40%), strong HCI reaction.

SANDY LEAN CLAY, fine to medium,
moist, light greenish gray and gray,

continued on next page

CL

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

DEPTH
(FT)

STRATA DESCRIPTION

trace fine to medium shell fragments
(±5%) and mica, strong HCI reaction.

59.5

62.0

67.0

72.0

75.0

CLAYEY SAND, fine to medium
grained, moist, light greenish gray and
gray, trace fine to medium shell
fragments (t5%) and mica, strong HCI
reaction.

SANDY SILT, fine to medium, moist,
light greenish gray, trace fine to coarse
shell fragments (t5%), contains dark
brownish particles (1/16 inch), strong
HCI reaction.

-1-
LEAN CLAY, moist, greenish gray, with
fine to medium sand, few fine to coarse
shell fragments (±10%), strong HCI
reaction, (some shell fragments are
dark reddish brown).

SANDY SILT, fine to medium, moist,
greenish gray, trace fine to medium
shell fragments (±5%), weak HCI
reaction.

BOTTOM OF BORING @ 75.0 FT.

'-I - - - ~ ~ - L _______________ ____________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



jdlpch a e TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-711Jillbel BORING Calvert County, Maryland Contract Number: 06120048
- Schnabel Engineering LOG ,Sheet: I of 2

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/11 --- 28.5' -

Drilling Method: 3-7/8" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5/11/06 Finished: 5/11/06

Location: Northing: 216755.7 ft
Easting: 961743.5 ft

Ground Surface Elevation: 53.0 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) _(t-) DEPTH DATA

0.3 -.. Rootmat and topsoil. 52.7SC
CLAYEY SAND, fine to coarse grained,
moist, light brown and brown, contains

.. root fragments.

X
2.0

4.5

7.0

9.5

12.0

17.0

2
CH 51.0OH

FAT CLAY, moist, light orangeish brown
and light gray, trace fine sand.

ELASTIC SILT, moist, mottled MH
orangeish brown and light gray, trace
fine sand, (orangeish brown particles
appear to be weathered shell fragments
based on shape).

SANDY SILT,fine to medium, moist, ML
orangeish brown and light grayish
brown, trace mica (high percentage of
sand).

CLAYEY SAND, fine to medium SC
grained, moist, dark gray.

light brown and dark reddish brown,
contains fine to medium weakly SM
cemented sand pockets, trace fine to
medium shell fragments (±5%), below
11.5 ft (shell fragments are stained dark
orangeish brown due to oxidation).

SILTY SAND, fine to medium grained,
moist, dark orangeish brown and dark
reddish brown, (oxidized).

48.5

46.0

43.5

41.0

36.0

5

LEAN CLAY, moist, gray, trace fine to
medium sand and mica.

CL

-10-

--15--

-20-

-25--

3+2+3
N=5
REC = 12"

4+5+6
N = 11
REC = 14"

4+4+7
N = 11
REC = 18"

4+4+5
N=9
REC = 18"

3+6+5
N = 11
REC = 16"

32+50
N = 50
REC = 12"

5+3+5
N=8
REC = 14"

3+3+2
N=5
REC = 18"

used.

with fine to medium sand.

continued on next page

± .L ~ U

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-711 installed at nearby location.



d0'#,hnabeI TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-711hn be BORING Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING I TESTS REMARKS
(FT) (________________FT)__ DEPTH DATA _____ _____

CL

27.0

47.0

50.0

SILTY SAND, fine to medium grained,
wet, gray, few fine to coarse shell
fragments (±10%), strong HCI reaction.

trace fine to medium shell fragments
(±5%), weak HCI reaction.

SM
26.0

6.0

3.0

30-

-35--

F

r-40-

--45--

--50--

z

5+8+9
N =17
REC = 18"

9+4+6
N = 10
REC = 16"

7+8+10
N = 18
REC = 17"

4+4+7
N =11
REC = 18"

1+3+4
N=7
REC = 18"

*Slight to
moderate rig
chatter as
rotary advanced
below 27 ft.

*Moderate
difficultly in
rotary
advancement
below 33 ft.

CLAYEY SAND, fine to medium SC
grained, wet, light greenish gray and
gray, trace fine to medium shell
fragments (±5%), weak HCI reaction.

BOTTOM OF BORING @ 50.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-711 installed at nearby location.



IA~ TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-7120#-h na bel BORING Calvert County, MarylandCotatN be:0104

-Schnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 5/22 --- 19.0 9.0' --

Drilling Method: 2-15/16" ODTri-cone Roller Bit (Mud Rota ,)

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M. Aries

Dates Started: 5/22/06 Finished: 5/22/06

Location: Northing: 216506.16 ft
Easting: 961997.56 ft

Ground Surface Elevation: 42.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHJ DATA
0.2 KROOTMAT AND TOPSOIL - SM

SILTY SAND, fine to medium grained,
moist, brown, contains root fragments.

2.0

13.0

17.5

22.5

i
SANDY SILT, fine to medium, moist,
mottled orangeish brown, contains root
fragments.

mottled brownish orange.

orangeish gray.

mottled grayish orange.

ML

Lgray.

42.2

40.4

29.4

24.9

19.9

1+3+2
N=5
REC = 14"

2+3+3
N=6
REC = 10"

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, grayish
green, with fine to coarse shell
fragments, strong HCI reaction, 10-15%
shell frag.

SILTY SAND, fine to medium grained, SM
wet, green, with fine to coarse shell
fragments, strong HCI reaction, 25-35%
shell frag.

-5-

-10-

-15-

-20-

-25-

3+3+4
N=7
REC = 18"

2+3+4
N=7
REC = 18"

3+3+4
N=7
REC = 18"

2+3+5
N=8
REC = 18"

4+5+50/5"
N = 55/1 1"
REC = 17"

2+3+4
N=7
REC = 18"

U-7 hollow
stem auger

9-50' 2-15/1"
mud rotary

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, green,
with fine to coarse shell fragments,
strong HCI reaction, 10-20% shell frag.

continued on next page

SP-SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-712
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION CLASS. ELE. WL SAMPLING TESTS REMARKS

FT) KDEPTH DATA
SP-SM

15-25% shell frag.

z[-30-

35-

r -

Ir
40-

-45-

-50-

zN

4+4+4
N=8
REC = 18"

2+2+3
N=5
REC = 18"

2+3+4
N=7
REC = 18"

28+16+21
N =37
REC = 18"

9+7+6
N = 13
REC = 18"

43.0

50.0

SILTY SAND, fine to medium grained, SM
moist, green and white, with fine to
coarse shell fragments, strong HCI
reaction, 60-70% shell frag.

30-40% shell frag.

-0.6

-7.6
BOTTOM OF BORING @ 50.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



jlcTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-713h abel BORING Calvert County, Marylandtr atN
vSchnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/11 --- 33.5'

Drilling Method: 3-7/8" O.D. Drag Bit (Mud Rotary) Start of day 5/12 -- 17.0' -

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5/11/06 Finished: 5/11/06

Location: Northing: 216117.68 ft
Easting: 962283.16 ft

Ground Surface Elevation: 58.0 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DAT

silty sand FILL, fine to coarse grained,
moist, brown, contains crushed stone.

FILL

X

2+3+4
N=7
REC = 7"

*NWJ rods
used.

2.0

4.5

12.0

17.0

22.0

LEAN CLAY, moist, brown, with fine to CL
medium sand, contains root fragments.

FAT CLAY, moist, orangeish brown and CH
light gray, trace fine to medium sand,
contains fine to coarse sandy fat clay
layers.

yellowish brown and light grayish brown
(dark orangeish brown soil appears to
be weathered shell fragments).

light grayish brown, light orangeish
brown and gray below 8.5 ft.

fine sandy, gray, trace mica.

ELASTIC SILT, moist, light blueish gray MH
and dark gray, trace fine sand.

SANDY SILT, fine to medium, moist, ML
gray, trace mica.

56.0

53.5

46.0

41.0

36.0

-5-

-10-

-15-

-20-

-25-

2+3+4
N=7
REC = 10"

7+3+4
N=7
REC = 11"

3+3+4
N=7
REC = 18"

4+5+7
N = 12
REC = 18"

5+5+8
N = 13
REC = 18"

4+3+5
N=8
REC = 18"

4+3+5
N=8
REC = 18"

LEAN CLAY, moist, gray, trace fine to
medium sand and mica.

CL

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: C
hna BORING c

Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION
(FT)

light greenish gray and gray, with fine to
medium sand, weak HCI reaction.

wet, gray, trace fine to medium sand,
strong HCI reaction, contains fine to
medium strongly cemented sand layer
from 35.6 to 35.7 ft (strong HCL
reaction on cemented sand only).

]alvert Cliffs Nuclear Power Plant
]alvert County, Maryland

37.0

47.0

50.0

21.0
CLAYEY SAND, fine to medium
grained, wet, light gray, some fine to
coarse shell fragments (±30%), contains
fine to medium strongly cemented sand
pockets, strong HCI reaction.

dark gray, trace fine to coarse shell
fragments (±5%), contains black
particles (1/16 inch), moderate HCI
reaction.

SC

*Moderate
difficultly in
rotary
advancement
below 39 ft.

-Resumed
grouting at 7:00
AM on 5/12/06.

11.0
SILTY SAND, fine to medium grained, SM
wet, dark gray, trace fine to coarse shell
fragments (±5%), weak HCI reaction.

8.0
BOTTOM OF BORING @ 50.0 FT.

* ~ I ________________ ____________________

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-714hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC.

FREDERICK, MARYLAND

Boring Foreman: T. Connelly

Drilling Method: 4-1/4" ID Hollow Stem Auger

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 6/27/06 Finished: 6/27/06

Location: Northing: 215705.73 ft
Easting: 962034.37 ft

Ground Surface Elevation: 116.0 (feet)

Groundwater Observations

Date I Time Depth Casino Caved

Encountered 6/27 -- Dry ... ...

Water Reading 7/25 --- 44.0'

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS)(FT) DEPTHI DATA

0.5

2.0 -

TOPSOIL.

SILTY SAND, fine to medium grained,
moist, yellowish brown, contains root

• fragments.

115.5
SM

1114.0S-P-SM

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist,
orangeish brown.

Light orangeish brown.

Med. - coarse sand.

Contains root fragments.

No root fragments.

Light orangeish white.

Fine - med. sand.

continued on next page

-5-

-10-

-15-

-20-

-25-

2+2+4
N=6
REC = 18"

2+3+2
N=5
REC = 18"

3+3+4
N=7
REC = 18"

3+4+6
N=10
REC = 18"

4+6+6
N = 12
REC = 18"

4+5+6
N = 11
REC = 18"

3+4+6
N=10
REC = 18"

4+5+7
N = 12
REC = 18"

z

Comments:
1. Ground water observation well OW-714 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Ground water observation well OW-714 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-715*-#c-*hnabel BORING Calvert County, Maryland'.ý0-0 Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 1 of 2

Groundwater Observations
Boring Contractor: CONNELLY AND ASSOCIATES, INC.

FREDERICK, MARYLAND

Boring Foreman: T. Connelly

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 6/1/06 Finished: 6/1/06

Location: Northing: 214951.76 ft
Easting: 962639.59 ft

Ground Surface Elevation: 86.3 (feet)

DEPTH STRATA DESCRIPTION CLA,
(FT)

0.5 TOPSOIL.

SILTY SAND, fine to medium grained,
moist, dark brown, with organic matter,
and root fragments.

Dark orangeish brown, trace root
fragments.

-5

6.0
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, light
orangeish brown.

Wet, orangeish brown.

Reddish brown.

Change from
hollow stem
auger to mud
rotary drilling

Brown return
water

Dark reddish brown, contains organic
matter.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B715
BBORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2

DEPT) STRATA DESCRIPTION CLASS. E(EVJ WL SAMPLING TESTS REMARKST _DEPTH_ DATA

SP-SM

26.0

50.0

LEAN CLAY, moist, mottled grayish
orange, with sand.

Gray.

CL
60.3

36.3

30-

35-

r-40-

-45-

-50-

4+3+4
N=7
REC = 18"

2+3+4
N=7
REC = 18"

2+4+5
N=9
REC = 18"

4+5+6
N=11
REC = 18"

5+7+9
N =16
REC = 18"

BOTTOM OF BORING @ 50.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



• TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-716e hnabel BORING Calvert County, MarylandCotatNme:0104

vSchnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Chew Encountered 7/20 --- 13.5'

Drilling Method: 3-7/8" O.D. Tri-cone roller bit (Mud Rotary)

Drilling Equipment: Diedrich D-50 Turbo (Track)

Schnabel Representative: K. Megginson

Dates Started: 7/20/06 Finished: 7/20/06

Location: Northing: 215003.21 ft
Easting: 961364.57 ft

Ground Surface Elevation: 82.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. IELEV. WL SAMPLING TESTS REMARKS
(F-) (FT) DEPTHI DATA _

0.3 ,_Forest litter, rootmat and topsoil. 82.1
ML

SILT, moist, brown, trace fine to
medium sand, contains root fragments.

light brown and brown, trace organic
matter (±1%).

brown and dark brown.

7.0

9.5

17.0

LEAN CLAY, moist, mottled orangeish CL
brown and light gray, with fine to
medium sand.

SILTY SAND, fine to coarse grained, SM
moist, orangeish brown and grayish
brown, contains moderately cemented
sand pockets, trace fine gravel, (coarse
sand and fine gravel is subangular to
subrounded; maximum dmension of fine
gravel is 1/4 inch).

wet, dark yellowish brown, light gray,
and light grayish brown.

75.4

72.9

65.4

-5-

K _

r-10--

-15-

-20-

-25-

1+1+2
N=3
REC = 18"

2+5+6
N = 11
REC = 18"

5+6+7
N = 13
REC = 18"

8+10+11
N = 21
REC = 18"

8+11+12
N = 23
REC = 14"

2+1+2
N=3
REC = 12"

3+2+3
N=5
REC = 18"

3+3+3
N=6
REC = 18"

ýAvvJ rods
used.

*4-1/4" I.D.
Hollow Stem
Augers used
from 0 to 5 ft.
*Switched to
3-7/8" O.D.
Tri-cone roller
bit below 5 ft.

FAT CLAY, wet, gray, with fine to
medium sand, trace mica.

CH

moist, gray and dark gray, trace fine to
medium sand, contains clayey sand and
sandy fat clay lenses.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



,chnabel
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number:

DEPTH STRATA DESCRIPTION(FT)

gray, trace organic matter (±1%),
contains light grayish sandy fat clay and
clayey sand pockets.

34.3

37.0

42.0

ELASTIC SILT, moist, gray, trace fine to MH
medium sand and mica.

SANDY LEAN CLAY, moist, gray and CL
light gray, contains light grayish clayey
sand pockets.

48.1

45.4

40.4
SILTY SAND, fine to medium grained,
moist, dark gray, trace fine to medium
shell fragments (±5%), mostly cemented
sand layers (±95%), (no observable HCI
reaction with cemented sand layers).

SM

*Moderate to
difficult rotary
advancement
from 44 to 48.5
ft (slow
advancement).

49.0 -
49.5

wet, gray, mostly fine to medium shell
fragments (±80%), strong HCI reaction. SP-SM i3.
POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray, few
fine to medium shell fragments (±10%),
moderate HCI reaction.

I /

BOTTOM OF BORING @ 49.5 FT.

ru .J ~ L. I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0-#-* h n a TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-717.
'd,100C bOl BORING Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: UNI-TECH DRILLING
MALAGA, NEW JERSEY

Boring Foreman: J. Blemings

Drilling Method: 4-1/4" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries

Dates Started: 7/14/06 Finished: 7/14/06

Location: Northing: 214302.45 ft
Easting: 962349.27 ft

Groundwater Observations

Date I Time Deoth Casina Caved

Encountered 7/14 -- 13.5' 0.0' ---

Ground Surface Elevation: 90.7 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) _ DEPTHI DATA I

TOPSOIL0.5

2.0

4.5

7.0

10.0

12.0

SILTY SAND, fine to coarse grained,
moist, brown, contains root fragments.

SM

SANDY LEAN CLAY, fine to medium, CL
moist, brown, contains root fragments.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, orangeish
brown.

POORLY GRADED SAND, with gravel, SP
fine to coarse grained, moist, orange.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, reddish
orange.

90.2

88.7

86.2

83.7

80.7

78.7

WOH+WOH
+1
N=1
REC = 18"

5-

V
-10-

SILTY SAND, fine to coarse grained,
wet, orange.

SM

WOH+2+4
N=6
REC = 14"

9+10+9
N = 19
REC = 17"

8+13+13
N = 26
REC = 18"

4+7+7
N = 14
REC = 16"

6+5+6
N = 11
REC = 16"

WOH+WOH
+1
N=1
REC = 18"

WOH+WOH
+4
N=4

I-

0
01

z
C-)

0.

0

0.

0

-15--

fine to medium grained, wet, mottled
grayish orange.

continued on next page

-20--

-25-

__________ L J...............L........C....................A...C. L I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-717
echnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2
DETH{[I. LEV I SAMPLING 1

DEPTH STRATA DESCRIPTION CLASS. IFTI ELE WL SAP LN TESTS REMARKS,F )I (FT) :DEPTH I DATA 1

2 SM

27.0

32.0

42.0

50.0

SANDY SILT, fine to medium, moist, ML
gray.

SILTY SAND, fine to medium grained, SM
moist, gray.

FAT CLAY, moist, gray, with silt. CH

63.7

58.7

48.7

40.7

REC = 18"

N-30-

-35-

-40--

7

-45-

-- 50-

1+2+2
N=4
REC = 18"

1+2+3
N=5
REC = 18"

3+3+7
N=10
REC = 18"

2+4+5
N=9
REC 18"

4+5+6
N=11
REC = 18"

BOTTOM OF BORING @ 50.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



echna TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-718
bOl BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: T. Connelly

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: R. Vinzant

Dates Started: 6/19/06 Finished: 6/19/06

Location: Northing: 214130.52 ft
Easting: 961929.05 ft

Ground Surface Elevation: 117.5 (feet)

Groundwater Observations

Date I Time I Depth Casing Caved

Encountered 6/19 --- 8.0'

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMAKS
I C DEPTH DATA

0.5 FL, R AND TOPSOIL.

SILTY SAND, fine to medium grained,
moist, reddish brown, contains mica.

S 117.0 X2+3+5
N=8
REC = 18"

4.5

12.5

i. ill 13.0
POORLY GRADED SAND, fine to
medium grained, moist, light orange,
with clay.

Wet, Med. - coarse sand.

SP-SC 5

_-7

-10-

, 1 r1r;.0
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, light
orangeish brown.

Light brown.

Med. - coarse sand.

continued on next page

SP-SM
.vv

6+13+17
N = 30
REC = 18"

6+6+8
N = 14
REC = 18"

6+9+8
N = 17
REC = 18"

2+2+2
N=4
REC = 10"

8+9+9
N =18
REC = 18"

9+12+16
N = 28
REC = 16"

8+12+15
N = 27
REC = 15"

Change to mud
rotary drilling
from hollow
stem auger

-15-

-20-

-25-

z

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-718 installed at nearby location.



Fbchnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING1 Calvert County, Maryland

LOG

DEPTH
(FT)

STRATA DESCRIPTION

Wet.

Moist, light orangeish brown.

Dark reddish brown, Fine - med. sand.

42.0 75.5

grained, moist, grayish orange.

50.0 67.5
BOTTOM OF BORING FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-718 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-719e~hnabel BORING Calvert County, Maryland CotatNme:0104

-schnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 6/15 -- 10.5' - ---

Drilling Method: 3-7/8" OD Tri-cone Roller Bit Start of day 6/16 -- 5.0' -

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: B. Bradfield

Dates Started: 6/15/06 Finished: 6/16/06

Location: Northing: 213978.69 ft
Easting: 961500.2 ft

Ground Surface Elevation: 75.2 (feet)

DEPTH STRATA DESCRIPTION 1ECLASS LEV.[ WL SAMPLING TESTS REMARKS
(_T CLASS. (FT) DEPTHI DATA I
0.2 FL, R AND TOPSOIL.

SANDY SILT, fine to medium, moist,
brown and light brown, comtains wood

-\fragments, contains root fragments.

7 ML
75.0

73.2 z2.0 -
SM

SILTY SAND, fine to medium grained,
moist, light orangeish brown and
yellowish brown, trace root fragments,
slightly mottled. z4.5

7.0

10.0

22.0

SANDY SILT, fine to medium, moist, ML
light orangeish brown and yellowish
brown, slight layering <1/2" thick.

CLAYEY SAND, fine to medium SC
grained, moist, grayish white and light
yellowish brown.

SILTY SAND, fine to medium grained, SM
wet, light orangeish brown and light
gray.

1" layer of moderately cemented sand,
dark orangeish brown.

mottled orangeish brown and light gray.

70.7

68.2

65.2

53.2

V

-5-

-10-

r-15--

-20-

-25-

z

2+2+2
N=4
REC = 7"

3+5+6
N = 11
REC = 18"

4+7+9
N = 16
REC = 13"

4+5+5
N=10
REC = 12"

3+6+5
N = 11
REC = 13"

1+2+1
N=3
REC = 14"

2+1+2
N=3
REC = 16"

2+3+4
N=7
REC = 18"

0-9'- Advanced
4-1/4" HSA

9'- Changed to
mud rotary with
3-7/8" tri-cone
roller bit

17'- Color
change in mud
return from light
brown to
orangeish
brown

22'- mud return
from orangeish
brown to grayLEAN CLAY with sand, moist, gray,

contains mica.
CL

continued on next page

I. 4 U4L.............L..,.S 4 £

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-719
hnabeI BORING Calvert County, Maryland ContractNumber: 06120048

Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

CL

27.0

32.0

37.0

42.0

47.0

49.4

FAT CLAY with sand, moist, gray, CH
contains mica.

SANDY ELASTIC SILT, fine to medium, MH
moist, dark gray, contains mica.

SANDY LEAN CLAY, fine to medium, CL
with sand, moist, gray and dark gray,
contains mica.

CLAYEY SAND, fine to coarse grained, SC
moist, dark gray, contains mica,
moderate cementation.

48.2

43.2

38.2

-30-

--35---

-40-

-45-

2+4+5
N=9
REC = 18"

3+4+6
N =10
REC = 18" 35'- Start of day

on 6/16/06

33.2

28.2

5+7+8
N = 15
REC = 18"

7+11+21
N = 32
REC = 18" 45-48.5'-

Harder drilling

47.5'- Rig
cha tter

POORLY GRADED SAND WITH CLAY,
wet, dark gray and brownish white,
50-60% fine to medium shell fragments,
contains mica, strong HCI reaction.

BOTTOM OF BORING @ 49.4 FT.

SP-SC

37+50/5"
N = 50/5"25.8

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



j4CTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-720e hnabel BORING Calvert County, MarylandCotatNme:0104
ý&w Contract Number: 06120048

VSchnabel Engineering LOG Sheet: I of 3

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 7/17 --- 11.0' 0.0'

Drilling Method: 4-1/4" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries

Dates Started: 7/17/06 Finished: 7/18/06

Location: Northing: 215674.48 ft
Easting: 962378.47 ft

Ground Surface Elevation: 73.5 (feet)

DEPTH STRATA DESCRIPTION CLASS. 1L'EV WL SAMPLING TESTS REMARKS
FT) (FT) _DEPTHI 

DATA

0.3 -FL, R AND TOPSOIL.

2.0 -

POORLY GRADED SAND, fine to
coarse grained, moist, brown, contains
root fragments.

POORLY GRADED SAND WITH CLAY,
fine to coarse grained, moist, yellowish
white.

SID

SP-SC

4.5

7.0

10.0

13.0

17.0

CLAYEY SAND, fine to coarse grained, SC
moist, yellowish orange.

SANDY LEAN CLAY, fine to coarse, CL
moist, yellowish gray.

FAT CLAY, wet, brownish gray, with CH
sand.

POORLY GRADED SAND, fine to SP
coarse grained, wet, orangeish white.

73.2

71.5

69.0

66.5

63.5

60.5

56.5

N

-V

-5-

--10--

-15-

-20-

-25-

1+2+1
N=3
REC = 18"

3+3+5
N=8
REC = 18"

2+2+4
N=6
REC = 16"

2+2+3
N=5
REC = 17"

1+1+1
N=2
REC = 18"

4+3+2
N=5
REC = 10"

WOH+2+3
N=5
REC = 18"

2+2+3
N=5
REC = 18"

FAT CLAY, moist, gray, with sand. CH

continued on next page

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-720
chnabel BORING Calvert County, Maryland Contract Number: 06120046

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(F'r) (FT) DEPTHI DATAI

CH

fine to medium sandy

37.0

52.0

57.0

ELASTIC SILT, moist, gray, with sand.

fine to medium sandy, greenish gray.

with sand.

MH
36.5

21.5

16.5

30-

-35-

-40-

-45-

-50-

3+4+7
N=11
REC = 18"

4+7+8
N = 15
REC = 18"

4+4+6
N = 10
REC = 18"

4+4+8
N = 12
REC = 18"

5+6+10
N = 16
REC = 18"

4+7+12
N = 19
REC = 18"

SILTY SAND, fine to medium grained, SM
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 10-20%
shell frag.

POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, green, with

continued on next page

SP-SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-720
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 3
DEPTH1 ILE. SAMPLING

FT) STRATA DESCRIPTION CLASSj WELEV. DP DATAIN TESTS REMARKS
___ (__T)_ _DEPTH DAAI D 0

fine to coarse shell fragments, strong
HCI reaction, 20-40% shell frag.

SP-SM

10-30% shell frag.

67.0

75.0

SILTY SAND, fine to medium grained, SM
wet, green, with fine to coarse shell
fragments, strong HCI reaction, 5-15%
shell frag.

0-5% shell frag.

6.5

-1.5

-60-

-65-

-70-

- 7 5 -

8+9+11
N = 20
REC = 18"

5+8+11
N =19
REC = 18"

3+6+8
N = 14
REC = 18"

63-75' grinding

BOTTOM OF BORING @ 75.0 FT.

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



aTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-721e hnabel BORING Calvert County, MarylandCotatNme:0204

-Schnabef Engineering LOG Sheet: I of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY _ Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 7/18 33.5' 0.0' --

Drilling Method: 4-1/4" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV) S8

Schnabel Representative: M. Aries

Dates Started: 7/18/06 Finished: 7/19/06

Location: Northing: 215545.8 ft
Easting: 962462.1 ft

Ground Surface Elevation: 101.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. EE.WL SAMPLING TESTS REMARKS
(FT) I (_T) I j.DEPTHI DATA

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, brown.

SP-SM

orangeish brown.

4.5

7.0

13.0

POORLY GRADED SAND, with gravel, SP
fine to coarse grained, moist, orange.

POORLY GRADED SAND WITH CLAY, SP-SC
fine to coarse grained, moist, orange,
trace gravel.

96.8

94.3

88.3

1+1+1
N=2
REC = 6"

POORLY GRADED SAND, fine to
coarse grained, moist, yellowish white,
trace gravel.

SP

5-

K

10-

L

-15--

-20-

-25-

4+4+5
N=9
REC = 14"

3+3+4
N=7
REC = 14"

7+12+15
N =27
REC = 16"

4+5+8
N = 13
REC = 14"

5+8+ 12
N =20
REC = 12"

5+8+12
N =20
REC = 10"

6+8+10
N = 18
REC = 9"

no gravel.

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-721BORING Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WIL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

SP

orange.

wet.

37.0

42.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, orange.

SILT, wet, reddish orange, with sand, ML
with clay.

64.3

59.3

56.3

-30-

-35-

-40-

-45-

-50-

-55-

6+8+7
N =15
REC = 9"

4+6+6
N = 12
REC = 14"

2+9+9
N = 18
REC = 16"

5+3+4
N=7
REC = 12"

2+4+4
N=8
REC = 18"

4+5+5
N =10
REC = 18"

0

45.0
SANDY FAT CLAY, fine to medium,
moist, gray.

CH

trace sand, with silt.

continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-721
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(Fr) I (FT) DEPTHI DATA

_2

CH

62.0

67.0

77.0

SILTY SAND, fine to medium grained, SM
moist, dark grayish green.

ELASTIC SILT, moist, gray, with sand. MH

fine sandy, greenish gray.

39.3

34.3

24.3

--60--

-65-

-70-

-75-

-80--

-85-

3+6+7
N = 13
REC = 18"

2+4+5
N=9
REC = 18"

2+4+5
N=9
REC = 18"

3+4+6
N=10
REC = 18"

50/1"
N = 50/1"
REC = 1"

20+11+9
N = 20
REC = 18"

5+10+14
N = 24
REC = 18"

SILTY SAND, fine to medium grained,
moist, greenish gray, contains
cemented sand, with fine to coarse shell
fragments, strong HCI reaction,
80-100% shell frag.

SM

wet, green, 40-60% shell frag.

20-40% shell frag.

continued on next page

z-90-

S I. ~ A I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-721
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4
DEPTH STRATA DESCRIPTION CLASS. (FT) WL SAMPLING TESTS REMARKS

CLASS (FT) WL EPH DATA TSS R AK 0
SM

92.0

100.0

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, green,
with fine to coarse shell fragments,
strong HCI reaction, 20-30% shell frag.

SP-SM
9.3

1.3

-95-

-100-

6+9+15
N = 24
REC = 16"

6+12+19
N = 31
REC = 12"

BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



en TEST ProjeAt: Calvet CfsNuclear Power Plant orin Noumbr: B722n b BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Ereent LOG Sheet: 1 of 3
Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 7118 --- 28.5' 0.01 ---

Drilling Method: 4-1/4" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Arles

Dates Started: 7/18/06 Finished: 7/18/06

Location: Northing: 215386.1 ft
Easting: 962467 ft

Ground Surface Elevation: 99.8 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT ) DEPTH] DATA

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, brownish
gray, contains root fragments.

fine to coarse grained, orangeish brown,
trace gravel.

SP-SM XWOH+1+2
N=3
REC = 18"

4.5

7.0

10.0

22.0

24.5

POORLY GRADED SAND, fine to SP
coarse grained, moist, orange, with
gravel.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, orange,
trace gravel, with silt.

POORLY GRADED SAND, fine to SP
coarse grained, moist, yellowish orange,
with gravel.

SANDY SILT, fine to medium, moist, ML
reddish orange, with clay.

95.3

92.8

89.8

77.8

75.3

-5--

-10-•

-157

-20-

-25-

3+3+2
N=5
REC = 16"

5+6+10
N = 16
REC = 15"

5+8+12
N =20
REC = 12"

6+8+11
N =19
REC = 12"

4+9+9
N = 18
REC = 10"

6+12+16
N = 28
REC = 12"

3+8+9
N = 17
REC = 16"

w=3.5%

w=12.4%

w=21.1%

POORLY GRADED SAND WITH SILT,
continued on next page

SP-SM

A _______________________________________ U S - S - I* ~-4 L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-722
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH
(FT)

STRATA DESCRIPTION CLASS ELEV.
(FT) WL

SAMPLING

DEPTH I DATA
TESTS REMARKS

fine to medium grained, moist, orange. SP-SM

27.0

42.0

SILTY SAND, fine to medium grained,
wet, orange.

trace sand.

SM
72.8

57.8

V

-30-

-35-

-40-

-45-

-50-

-55-

N

I

3+4+5
N=9
REC = 18"

REC = 24"

WOH+4+2
N=6
REC = 14"

2+3+4
N=7
REC = 18"

2+4+4
N=8
REC = 18"

3+3+6
N=9
REC = 18"

w=26.8%
PP=0.50 tsf

FAT CLAY, moist, gray, with sand.

moist, gray.

continued on next page

CH

w=37.1%

w=41.9%

1 .1. L - - 4 - -

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



dcohnabeI
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Borinq Number:

DEPTH STRATA DESCRIPTION CLASS.
(FT)

CH
fine to medium sandy

7") __ _

7"

18"

27.8'7" 1).•

73.9 -

SILTY SAND, fine to medium grained,
wet, greenish gray, contains cemented
sand, with fine to coarse shell
fragments, moderate HCI reaction,
70-90% shell frag/cemented sand.

BOTTOM OF BORING @ 75.0 FT.

-- 25.9

SM

w=18.8%

5"

£ U h4~,,.J.,hL, I. L -

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-72300Ohnabel BORING Calvert County, MarylandCotatN be:0104

V~htbe nineering LOG Sheet: 1 of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 6/1 --- 6.0' ---

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 6/1/06 Finished: 6/1/06

Location: Northing: 215108 ft
Easting: 963000.8 ft

Ground Surface Elevation: 90.0 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV WL SAMPLING TESTS REMARKS
___F) (FT)___________I ~ DEPTHJ DATA _____ _____

0.5 FOREST LITTER, ROOTMAT AND
\TOPSOIL.

89.5SSP-SM

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, dark

L brown.

Light brown, trace root fragments.

5.0

7.5

18.5

-4- ______ 85.0
POORLY GRADED SAND, Wet, light
brown.

SP

82.5
POORLY GRADED SAND WITH SILT,
Reddish brown.

Light orange.

Moist, orangeish brown, Mottles of gray
clay.

SP-SM

5-

10-

-15

-20-

--25-

1+1+1
N=2
REC = 16"

3+4+6
N = 10
REC = 18"

2+3+5
N=8
REC = 12"

10+14+20
N = 34
REC = 18"

10+16+21
N = 37
REC = 18"

9+8+7
N = 15
REC = 18"

w.o.h.+1+2
N=3
REC = 18"

2+2+2
N=4
REC = 18"

Change from
hollow stem
auger to mud
rotary drilling

71.5
POORLY GRADED SAND WITH CLAY,
fine to medium grained, moist, mottled
grayish orange.

Contains mica.

continued on next page

SP-SC

a ~ L ________________ .1

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-723
hnabel BORING Calvert County, Maryland Contract Number: 06120048

ýSchnabel Engineering LOG Sheet: 2 of 3

DEPTH
(FT

STRATA DESCRIPTION CLASS. EEV.I(IF-) WL
SAMPLING

DEPTH DATA
TESTS REMARKS

+ i
SP-SC

27.0
FAT CLAY, moist, gray

with sand, contains mica, Fine - med.
grained sand.

CH
63.0

36.5

n-30-

L

F

40-

45-

-50-

-55-

REC = 20"

w.o.h.+2+4
N=6
REC = 18"

REC = 24"

3+5+6
N=11
REC = 18"

4+5+7
N = 12
REC = 18"

6+6+7
N = 13
REC = 18"

w=31.9%
LL=56
PL=15

PP=1.50 tsf

w=33.9%
LL=64
PL=19

PP=3.00 tsf

53.5
SILTY SAND, fine to medium grained,
moist, gray, contains mica.

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-723
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS. E(LEV WL SAMPLING TESTS REMARKS
(FT) I I DEPTHI DATA

SM

With cemented sand, moderate HCI
reaction.

Greenish gray, strong HCI reaction,
15% med. - coarse shell fragments.

25% shell fragments.

-60-

-65-

-70--

--75--

3+3+6
N=9
REC = 18"

50/3"
N = 50/3"
REC = 4"

9+14+50/5"
N = 64/11"
REC = 17"

4+5+10
N =15
REC = 18"

Drilling
penetration rate
slower

Nz75.0 15.0
BOTTOM OF BORING @ 75.0 FT.

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-724
ec n b l BORING Calvert County, MarylandCotatNme:0104

Schnabel Engineering LOG Sheet: 1 of 4

Rorinn Contractor: CONNELLY AND ASSOCIATES. INC. Groundwater Observations

FREDERICK, MARYLAND

Boring Foreman: T. Connelly

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 6/2/06 Finished: 6/5/06

Location: Northing: 214780 ft
Easting: 963106.2 ft

Ground Surface Elevation: 97.0 (feet)

DEPTH
(FT) STRATA DESCRIPTION

0.5

22.0

FL, R AND TOPSOIL.

POORLY GRADED SAND WITH SILT,
fine to medium grained, dry, orangeish
brown, contains organic matter.

Moist.

Med. - coarse sand.

Light orangeish brown.

Wet.

Moist, yellowish brown.

Wet, light orangeish brown, Fine - med.
sand.

-5

Change from
hollow stem
auger to mud
rotary drilling

75.0
POORLY GRADED SAND WITH CLAY,
fine to medium grained, moist, mottled
grayish orange.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-724
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) I (FT) DEPTH DATA T

SP-SC

26.0

36.0

46.0

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, mottled
orangeish gray.

SP-SM
71.0

61.0

-30-

SILTY SAND, fine to medium grained,
moist, gray, contains mica.

SM

-35-

-40-

-45--

-50-

-55-

N

2+6+6
N =12
REC = 17"

2+2+2
N=4
REC = 18"

3+4+4
N=8

REC = 18"

3+6+6
N = 12
REC = 18"

woh+3+4
N=7
REC = 18"

3+4+5
N=9
REC = 18"

-4 + 51.0 1
LEAN CLAY, moist, gray, with sand,
contains mica.

continued on next page

CL

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project:
Mabel BORING
0 Engineering LOG

Calvert Cliffs Nuclear Pow

Calvert County, Maryland
:er Plant Boring Number: B-724

Contract Number: 06120048
Sheet: 4 of 4

SAMPLING
TESTS REMARKS

DEPTH DATA
STRATA DESCRIPTION

Weak HCI reaction, 5 % med. - coarse
shell.

100.0 -3.0
@ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-725hnabel1 BORING Calvert County, Maryland Contract Number: 06120048

-Schnabe'l Engineering LOG Sheet: I of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 6/5 --- 8.0' - ---

Drilling Method: 3-7/8" OD Tri-cone Roller Bit Start of day 6/6 --- 9.0' -

Drilling Equipment: Diedrich D-50 (ATC) Saody/ - 90 -

Schnabel Representative: R. Vinzant

Dates Started: 6/5/06 Finished: 6/6/06

Location: Northing: 214664.3 ft
Easting: 963219.4 ft

Ground Surface Elevation: 59.0 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. SAMPLING TESTS REMARKS
SDEPTH DATA

0.5 FL, R AND TOPSOIL. ML 158.5ML
SILT, moist, light brown, with sand, and
organic matter.

2.0

7.0

10.0

13.0

POORLY GRADED SAND WITH SILT, SP-SM
medium to coarse grained, moist,
yellowish brown.

CLAYEY SAND, medium to coarse SC
grained, wet, mottled grayish brown,
contains gravel.

SILTY SAND, fine to medium grained, SM
wet, reddish brown.

57.0

52.0

49.0

46.0

-7

-5-

-10-

1+2+2
N=4
REC 1 3"

2+3+2
N=5
REC = 18"

3+3+3
N=6
REC = 18"

1+2+4
N=6
REC = 18"

3+6+5
N=11
REC = 13"

2+4+4
N=8
REC = 18"

3+4+6
N=10
REC = 18"

3+4+6
N=10
REC = 18"

Change from
hollow stem
auger to mud
rotary drilling
Start of drilling
for the day

LEAN CLAY, moist, gray, with sand,
Fine - med. sand.

CL

15-

-20-

-25-
continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-725 installed in nearby location.



Schnabel
VSchnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG 3

DEPTH STRATA DESCRIPTION CLASS.
(FT)

CL

Greenish gray.

J3Otu
JO.U 21.0

SANDY SILT, fine to medium, moist,
dark greenish gray.

ML

42.0

48.0

57.0

SILTY SAND, fine to medium grained, SM
moist, dark greenish gray, 25% med. -
coarse shell fragments.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, greenish
gray, 25% medium to coarse shell
fragments.

17.0

11.0

2.0
SILTY SAND, fine to medium grained,
moist, greenish gray, 5% medium to

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3, Ground water observation well OW-725 installed in nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Borinn Number: B-725
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3
DPHELEV.! SAMPLING

DEPTH STRATA DESCRIPTION CLASS. (FT) I SL A NTESTS REMARKS
(FT) _DEPTH DATA

coarse shell fragments, weak HCI
reaction.

SM

-60-

-65-

-70-

-75-

I

5+5+7
N =12
REC = 18"

REC = 18"

3+6+5
N= 11
REC = 18"

8+14+11
N = 25
REC = 18"

PP=2.50 tsf

strong HCI reaction.

75.0 BOTTOM OF BORING @ 75.0 FT -16.0
BOTTOM OF BORING @ 75.0 FT

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-725 installed in nearby location.



jlcTEST Project: Calvert Cliffs Nuclear Power Plant [Boring Number: B-726ehnabel BORING Calvert County, Maryland Con tratNme:0104
,.lop SCOn tract Number: 06120048•Schnabel Engineering LOG :heet 1 of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Chew Encountered 8/1 - 4.0' --

Drilling Method: 2-15/16" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: B. Bradfield

Dates Started: 8/1/06 Finished: 8/1/06

Location: Northing: 215564.67 ft
Easting: 961709.57 ft

Ground Surface Elevation: 78.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH] DATA T
0.3

2.5

4.5

7.0

13.0

17.0

22.0

-FL, R AND TOPSOIL. • 78.0SM

SILTY SAND, fine to coarse grained,
moist, light brown and orangeish brown,
some iron staining.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, wet, light brown
and orangeish brown, trace gravel.

_ SILTY SAND, fine to coarse grained, SM
wet, light brownish orange and brown.

SANDY SILT,fine to medium, wet, light ML
orangeish brown and dark reddish
brown, contains mica, gray lenses
<1/16" throughout sample.

SILTY SAND, fine to medium grained, SM
wet, gray and light oliveish gray,
contains mica.

SANDY ELASTIC SILT, moist, gray, MH
contains mica.

75.8

73.8

71.3

65.3

61.3

56.3

-5-

-10-

-15-

-20-

--25--

I

1+2+2
N=4
REC = 15"

4+5+6
N = 11
REC = 18"

4+7+4
N=11
REC = 18"

1+2+1
N=3
REC = 14"

REC = 0"

1+2+3
N=5
REC = 15"

2+2+3
N=5
REC = 15"

REC = 19"

U- 4 1/4" HbA
drilled to 4 feet

4'- Begin mud
rotary with 3
7/8" tri-cone
roller bit

FAT CLAY, moist, gray, trace sand,
contains mica.

CH

I w=35.7%
LL=69
PL=22

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-726
nabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH STRATA DESCRIPTION CLASS. ELEM. WL SAMPLING TESTS REMARKS

___r) (F'_ DEPTHS DATA
CH E

27.0

37.0

47.0

LEAN CLAY with sand, moist, gray,
contains mica.

CL
51.3

41.3

31.3

i CLAYEY SAND, fine to medium
grained, wet, dark gray, trace mica.

Weak cementation, some 1/4-1/2"
pockets of lean clay.

I.

SC

-30-

-35--

-40-

-45-

3+4+5.
N=9
REC = 18"

4+6+8
N = 14
REC = 18"

4+5+5
N = 10
REC = 18"'

7+20+48
N = 68
REC = 18"

8+10+12
N = 22
REC = 14"

4+6+8
N = 14
REC = 14"

.4 4
POORLY GRADED SAND, fine to
medium grained, wet, dark gray, trace
clay, contains mica.

Gray and brownish white, 30-40% fine
to medium shell fragments, strong HCI
reaction.

SP

-55-

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-726
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS.EE WL SAMPLING TESTS REMARKS(F'F) IDEPTH DATA

POORLY GRADED GRAVEL, fine to
medium grained, wet, gray, trace sand,
trace clay, strong HCI reaction, strong
cementation, gravel is actually
cemented sand fragments.

GP Zu.3

62.0

67.0

72.0

75.0

SILTY SAND, fine to medium grained, SM
wet, gray and brownish white, 20-30%
fine to coarse shell fragments, strong
HCI reaction.

CLAYEY SAND, fine to medium SC
grained, wet, gray and brownish white,
20-30% fine to coarse shell fragments,
strong HCI reaction.

POORLY GRADED SAND WITH CLAY, SP-SC
fine to medium grained, wet, gray and
brownish white, 0-10% fine to coarse
shell fragments, moderate HCI reaction,
HCI reaction localized to shell
fragments.

16.3

11.3

6.3

3.3

-60-

-65-

-70-

-75-

50/2"
N = 50/2"
REC = 2"

5+8+9
N =17
REC = 16"

7+7+9
N = 16
REC = 18"

6+7+11
N =18
REC = 18"

BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



• lCh• TEST Project: .Calvert Cliffs Nuclear Power Plant oring Number: B-727Bch abel BORING Calvert County, Maryland Botrc ; Numbe:0104

-Schnabel Engineering LOG [Sheet 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/10 --- 23.5' - ---

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary)
Start of Day 5/11 --- 36.0'

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell

Dates Started: 5/11/06 Finished: 5/11/06

Location: Northing: 215300.85 ft
Easting: 961884.98 ft

Ground Surface Elevation: 104.9 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV.1 WL SAMPLING TESTS REMARKS
(FT) 

(_T)_IDEPTH DATA T _

ROOTMAT AND TOPSOIL.
0.6

2.0

4.5

7.0

9.5

17.0

CLAYEY SAND, fine to medium SC
grained, moist, orangeish brown and
brown, trace wood and root fragments- CL

LEAN CLAY with sand, moist,
orangeish brown and gray, trace root
fragments.

SILTY SAND, fine to coarse grained, SM
moist, orangeish brown and yellowish
brown.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, yellowish
brown and orange.

SILTY SAND, fine to medium grained, SM
moist, orangeish brown and reddish
brown.

fine to coarse grained, orangeish brown
and yellowish brown.

104.3

102.9

100.4

97.9

95.4

LI
5

07 0
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist,
orangeish brown and yellowish brown.

SP-SM 1 '

10-

L

-15-

-20--

-25-

1+2+5
N=7
REC = 18"

4+2+3
N=5
REC = 18"

1+5+6
N =11
REC = 14"

5+7+7
N = 14
REC = 15"

5+6+6
N = 12
REC = 11"

3+6+9
N = 15
REC = 15"

6+9+12
N = 21
REC = 10"

6+8+ 12
N = 20
REC = 9"

wet.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-727
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DET ICAS IELEV.1 SL A TAMPLING ______
DEPTH STRATA DESCRIPTION CLASS. EEV) WL SAEMPLING TESTS REMARKS

SP-SM

27.0 -I- I.
SANDY ELASTIC SILT, wet, orangeish
brown and gray.

MH
77.9

67.9

reddish brown.

gray.

-30-

-35-

-40-

37.0

42.0

54.9 -

57.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, yellowish
brown.

FAT CLAY with sand, wet, gray. CH

moist.

SILTY SAND, fine to medium grained, SM
wet, gray.

62.9

2+2+2
N=4
REC = 15"

2+2+ý5
N=7
REC = 18"

4+5+8
N = 13
REC = 12"

3+3+4
N=7
REC = 20"

REC = 22"

3+5+7
N = 12
REC = 18"

45-

-50-

-55-

I PP=2.50 tsf

Resumed
drilling on
5/11/06 at 7:30
am

50.0

47.9
FAT CLAY with sand, moist, gray. CH

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



el"'ohnabeI TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-727hnab _ BORING Calvert County, Maryland Contract Number: 06120048
-- Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV WL SAMPLING TESTS REMARKS
(Tr( DEPTH DATA

CH

-60-

I
67.0

72.0

77.0

82.0

87.0

SILTY SAND, fine to medium grained, SM
moist, light gray and oliveish gray.

CLAYEY-SAND,- fine to medium SC
grained, moist, light gray and white.

SILTY SAND, fine to medium grained, SM
wet, gray and white, with fine to coarse
shell fragments, HCI reaction strong.

CLAYEY SAND, fine to medium SC
grained, wet, greenish gray and white,
with fine to coarse shell fragments, HCI
reaction strong.

37.9

32.9

27.9

22.9

17.9

65-

-70-

-75-

F-80--

-85-

- 90--

2+3+5
N=8
REC = 19"

REC = 20"

28+27+50/5"
N = 77/11"
REC = 20"

50/5"
N = 50/5"
REC = 5"

4+9+11
N =20
REC = 14"

9+8+6
N = 14
REC 16"

6+6+7
N =13
REC = 20"

PP=>4.5 tsf

SILTY SAND, fine to medium grained,
wet, greenish gray and white, trace fine
to coarse shell fragments, HCI reaction
moderate.

SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-727
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. E WL SAMPLING TESTS REMARKS
(FT)(FT)I DEPTHI DATA 4

SM

contains fine to coarse shell fragments.

light gray and greenish gray, trace fine
to medium shell fragments, HCI reaction
weak.

-95-

-100-

6+8+9
N = 17
REC = 18"

6+8+12
N = 20
REC = 20"100'0 - 4.9

BOTTOM OF BORING @ 100.0 FT.

ri L ± L....~Jh......LJ .1 ±

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



**##hnaTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-728hna0C bel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabe, Engineering LOG Sheet: 1 of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Bender Encountered 5/11 --- 13.5' --

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary)

Drilling Equipment: CME-550X (ATV)

Schnabel Representative: K. Bell

Dates Started: 5/11/06 Finished: 5/12/06

Location: Northing: 215163.63 ft
Easting: 961910.05 ft

Ground Surface Elevation: 112.3 (feet)
DEPTH STTA DESCRIPTION CLSSELEV.K' [ SAMPLING TESTS REMARKS

SS. ( T E DEPTHI DATA TESTS REMARKS

0.4 -- ROOTMAT AND TOPSOIL.

SANDY LEAN CLAY, moist, brown and
orangeish brown, trace root and wood
fraqments.

CL

SC
2.0 4,

CLAYEY SAND, fine to medium
grained, moist, reddish brown and
orangeish brown, trace root fragments.

4.5

17.0

SILTY SAND, fine to medium grained,
moist, orangeish brown and reddish
brown.

fine to coarse grained, orangeish brown
and white.

fine to medium grained, wet, orangeish
brown and yellowish brown.

SM

111.9

110.3

107.8

95.3

-4

-- 
5

--

- 1

-1 0--

3+3+3
N=6
REC = 18"

3+6+5
N=11
REC = 18"

4+3+4
N=7
REC = 17"

3+3+7
N=10
REC = 11"

3+4+5
N=9
REC = 11"

5+5+5
N = 10
REC = 10"

5+6+10
N = 16
REC = 12"

8+10+12
N =22
REC = 9"

z

POORLY GRADED SAND WITH SILT,
fine to coarse grained, wet, orangeish
brown and yellowish brown.

fine to medium grained.

continued on next page

SP-SM

-15--

L-

-20-

-25-

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-728
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH STRATA DESCRIPTION CLASS. EEV.I WL SAMPLING TESTS REMARKS
(FT) STAT DEPTH DATA 0

SP-SM

orangeish brown and reddish brown.

32.0

37.0

42.0

SILTY SAND, fine to medium grained, SM
wet, orangeish brown and reddish gray,
(color change at 39.9 feet).

SANDY LEAN CLAY, wet, gray and CL
greenish gray.

SILTY SAND, fine to medium grained, SM
wet, orangeish brown and gray.

FAT CLAY with sand, wet, orangeish CH
brown and gray.

gray, trace sand.

80.3

75.3

70.3

-- 30-

-35-

-40-

5+7+9
N = 16
REC = 9"

5+3+4
N=7
REC = 14"

3+2+3
N=5
REC = 18"

2+2+10
N = 12
REC = 16"

2+3+2
N=5
REC = 19"

REC = 23"

-45-

A7,0 '~

H
T

z
U

C-)
£0

0.

653c

Re50

0--

I PP=2.50 tsf

5--

z " ELASTIC SILT, moist, greenish gray, MH
0 trace sand.

I continued on next page

'Comments:

1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-728
hna e_ BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS. E(EV.J WL I SAMPLING TESTS REMARKS
(FT) ( DEPTH[ DATA

MH

-60-

I-65-

2+4+4
N=8
REC = 18"

REC = 23"

5+7+5
N = 12
REC = 18"

8+10+16
N =26
REC = 18"

PP=>4.5 tsf

67.0

75.0

FAT CLAY with sand, moist, light gray CH
and greenish gray.

gray and greenish gray, cemented
2/16ths inch silt lense.

45.3

37.3

-70-

-75-

Harder drilling

BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



• C/ TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-7294-hnabe. BRN Calvert County, MarylandCotatNme:0104

-Schnabel Engineering LOG Sheet: I of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 5/18 -- Dry ... ...

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary) Start of day 5/19 -- 15.0'

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M. ArIes

Dates Started: 5/18/06 Finished: 5/19/06

Location: Northing: 214861.87 ft
Easting: 962454.6 ft

Ground Surface Elevation: 117.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(FT (FT)~ DEPTHt DATA

0,5 Forest litter, rootmat and topsoil.
I

CLAYEY SAND, fine to medium
grained, moist, brown, contains root
fragments.

mottled brownish red.

116.8SC N

7.0

9.5

12.0

14.7

17.0

110.3
POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, reddish
orange.

POORLY GRADED SAND, fine to SP
coarse grained, moist, yellowish orange,
trace silt, with fine gravel.

SILTY SAND, fine to coarse grained, SM
wet, orange, trace gravel.

SANDY FAT CLAY, fine to medium, CH
moist, orange.

107.8

105.3

102.6

100.3

-5-

-10-

-15-

-20-

-25-

z

1+1+2
N'3
REC = 16"

4+7+7
N =14
REC = 18"

2+5+5
N=10
REC = 14"

5+8+8
N =16
REC = 13"

8+14+16
N =30
REC = 13"

7+5+4
N=9
REC = 16"

5+7+8
N =15
REC = 12"

11+14+20
N = 34
REC = 12"

w=16%

w=13.5%

w=14.2%

21-1I/4 inl. rhollowstem auger
advanced to 4
ft.

4 ft.-switched to
3 7/8" tri-cone
roller bit

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, yellowish
orange.

SP-SM

n

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-729 installed at nearby location.



0
TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-729

Babel BORING Calvert County, Maryland Contract Number: 06120048
Schnabel Engineering LOG Sheet: 2 of 3

DEPTH STRATA DESCRIPTION jCLASS. _ WL SAMPLIN T REMARKS
(F) 1 FT IDEPTH I DATAI

SP-SM

with gravel.

-30--

" 1

-2

32.0

37.0

42.0

47.0

52.0

POORLY GRADED SAND, fine to SP
coarse grained, moist, yellowish orange,
trace silt and gravel.

SILTY SAND, fine to coarse grained, SM
moist, orange.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, reddish
orange, with silt.

SANDY SILT, fine to medium, moist, ML
grayish orange.

85.3

80.3

75.3

70.3

65.3

-35-

-40-

-45-

-50-

- 55--

N

12+17+17
N = 34
REC = 14"

4+14+15
N = 29
REC = 18"

2+2+6
N=8
REC = 12"

16+21+24
N = 45
REC = 14"

WOH+1+1
N=2
REC = 18"

3+1+1
N=2
REC = 14"

w=12.5%

w=18.4%

w=28.2%

SILTY SAND, fine to medium grained,
wet, orangeish brown and gray, slight
layering, almost mottled.

SM

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-729 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-729
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STTA DESCRIPTION C ELEV. I SAMPLING T 1
(FT) (F) DEPTHI DATA TESTS RERKS

SM

62.0
ORGANIC CLAY, fine to medium,
moist, gray, contains mica.

OH
55.3

45.3

42.3

-60-

-65-

6+5+6
N = 11
REC = 6"

1+3+4
N=7
REC = 18"

REC = 24"

2+4+4
N=8
REC = 18"

w=28.8%

w=32.8%
LL=56
PL=18

with sand. I-70-

72.0

75.0

LEAN CLAY with sand, moist, gray, CL
contains mica.

-75-
BOTTOM OF BORING @ 75.0 FT.

I
1. .1. - S - U I.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-729 installed at nearby location.



doeh a5 , TEST Project: Calvert Cliffs Nuclear Power Plant " Boring Number: B-730hnabel BORING Calvert County, Maryland Contract Number: 06120048

vschabel Engineering LOG Sheet: I of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 5/22 1:32 Dry

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary)

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M. ArIes

Dates Started: 5/17/06 Finished: 5/18/06

Location: Northing: 214728.5 ft
Easting: 962523.84 ft

Ground Surface Elevation: 115.4 (feet)

DEPTH STRATA DESCRIPTION CLASS.ELEV. WL SAMPLING TESTS REMARKS

(FT) (F-r) DEPTHI DATA

0.5

2.5

5.0

9.5

13.0

ROOTMAT AND TOPSOIL. -- i114.9SM
SILTY SAND, fine to coarse grained,
moist, brown, contains root fragments.

POORLY GRADED SAND WITH SILT SP-SM
and gravel, fine to coarse grained,
moist, brown and red.

POORLY GRADED SAND, fine to SP
coarse grained, moist, reddish brown,
trace silt and gravel.

yellowish orange, with gravel.

SILTY SAND, fine to medium grained, SM
moist, orange, trace gravel.

112.9

110.4

105.9

102.4
POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, orange
and red.

SP-SM

5-

-10--

-15-

-20-

-25-

1+2+3
N=5
REC = 18"

5+7+5
N =12
REC = 18"

3+5+6
N = 11
REC = 15"

6+11+13
N = 24
REC = 12"

4+5+6
N=11
REC = 15"

6+7+7
N = 14
REC = 14"

10+13+13
N = 26
REC = 14"

9+15+17
N = 32
REC = 15"

0-4' hollow
stem auger

4-75' 3 7/8"
roller bit, mud
rotary drilling
Start of day
5/18/06

orange, with gravel.

trace gravel.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-730
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (M T DEPTH I DATA

SP-SM

27.0

37.0

44.8

46.5

53.0

POORLY GRADED SAND, fine to
coarse grained, moist, yellow, trace silt,
with gravel.

sP

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, reddish
orange.

fine to coarse grained (small 1/16"
lenses of clay).

- SILTY SAND, fine to medium grained, SM
moist, reddish orange.

SANDY SILT, fine to medium, moist, ML
orange.

88.4

78.4

70.6

68.9

62.4

30-

-35-

-40-

-45-

-50-

-55-

8+11+13
N = 24
REC = 14"

9+7+10
N = 17
REC = 13"

9+13+9
N = 22
REC = 14"

5+11+18
N =29
REC = 14"

1+2+2
N=4
REC = 0"

REC = 0"
SILTY SAND, fine to medium grained,
moist, orange.

SM

continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-730
chnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS.IELEV. WL SAMPLING TESTS REMARKS
(F"T) __ C DEPTH DATA TET j EAK

SM

62.0 i
FAT CLAY, moist, dark gray, with sand. CH

53.4

44.4

40.4

-60--

-65-

10+9+8
N = 17
REC =12"

1+2+4
N=6
REC = 18"

REC = 24"

3+4+6
N=10
REC = 18"

trace sand. U PP=2.50 tsf

-70--

71.0

75.0

LEAN CLAY, moist, dark gray, with CL
sand.

-75-
BOTTOM OF BORING @ 75.0 FT.

A 4

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-731ehnabel BORING Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LGSheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 5/31 --- 14.0'

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 5/31/06 Finished: 5/31/06

Location: Northing: 214546.48 ft
Easting: 962547.88 ft

Ground Surface Elevation: 115.7 (feet)
DEPTH STRATA DESCRIPTION CLASS. [ELEV. WIL SAMPLING TESTS REMARKS

(FT) DEPTH] DATA

FL, R AND TOPSOIL.0.5

2.5

10.5

MLSANDY SILT, moist, dark oliveish
brown, with organic matter, and root
fragments, Fine - med. sand.

115.2

113.2SILTY SAND, fine to medium grained, SM
moist, light orangeish brown.

Reddish brown.

-10-
11in 9

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, mottled
grayish orange.

SP-SM

1+3+3
N=6
REC = 9"

5+9+13
N = 22
REC = 18"

2+4+11
N = 15
REC = 18"

5+7+9
N = 16
REC = 18"

7+7+7
N = 14
REC = 18"

8+9+9
N = 18
REC = 15"

10+12+16
N = 28
REC = 18"

4+8+11
N = 19
REC = 14"

Change from
hollow stem
auger to mud
rotary drilling

Wet, light orangeish brown.

Moist.

Wet, Med. - coarse sand.

continued on next page

V

-15-

-20-

-25--

1 .
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



'chnabei
Schnabel Engineering-

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH
(Fr)

STRATA DESCRIPTION

Moist.

Wet, light yellowish brown.

Light orangeish brown.

43.5 72.2
SILTY SAND, fine to medium grained,
moist, dark gray, contains mica.

'0

0
0

z
C)
(I)

0.
0

0~
U)

Oliveish gray.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



c a el TEST Project: Calvert Cliffs Nuclear Power Plant
e n BORING Calvert County, Maryland

Schnabel Engineering LOG

DEPTH
(FT) STRATA DESCRIPTION

SILTY SAND, fine to medium grained,
moist, oliveish gray, contains mica.

grained, moist, mottled grayish orange.

LEAN CLAY, greenish gray, moist, with
fine to medium grained sand, contains
mica.

83.5 32.2
SILTY SAND, fine to medium grained,
moist, oliveish gray, contains mica.

Contains cemented sand.

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-731
abel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPT(H T STRATA DESCRIPTION CLASS. E(LV. WL EPSAMPLING TESTS REMARKS
(FT) (_________________FT)l __ DEPTH I DATA I__________

SM

95-

11+17+14
N =31
REC = 18"

4+50/5"
N = 50/5"
REC = 11"

99.3
Shell fragments, weak HCI reaction, 5%

,shelf. -- 16.4

BOTTOM OF.BORING @ 99.3 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



"',p C TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-73240-0-ohnabel BORING Calvert County, Maryland Contract Number: 06120048
Schnabel Engineering LOG Sheet: 1 of 3

Groundwater Observations
Boring Contractor: CONNELLY AND ASSOCIATES, INC.

FREDERICK, MARYLAND

Boring Foreman: T. Connelly

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 6/8/06 Finished: 6/9/06

Location: Northing: 215034.1 ft
Easting: 961594.7 ft

Ground Surface Elevation: 90.7 (feet)

DEPTH
DEPTH

(FT)

0.5

STRATA DESCRIPTION

FL, R AND TOPSOIL.

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, yellowish
brown, with silt, trace organic matter,
and root fragments.-t

L Light brown, no organic.

Wet, reddish brown, no root fragments.

Orangeish brown, med. - coarse sand.

9.0

12.0

20.0

POORLY GRADED SAND WITH CLAY, SP-SC
medium to coarse grained, wet,
orangeish brown.

CLAYEY SAND, fine to medium SC
grained, moist, mottled grayish orange.

POORLY GRADED SAND WITH CLAY, SP-SC
fine to medium grained, wet, orange.

81.7

Change from
hollow stem
auger to mud
rotary drilling

78.7

w=23.1%
LL=26
PL=19

PP=1.50 tsf

70.7

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-732
hnab Il BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 3

D(H r STRATA DESCRIPTION CLASS. ILV.( WL DEPTH[ING TESTS REMARKS

25.0 LEAN CLAY, moist, gray, with sand,
contains mica.

CL bb. t

-30-

-35--

-40-

-45--

-50-

-55-

2+3+3
N=6
REC = 18"

2+3+4
N=7
REC = 18"

2+4+4
N=8
REC = 18"

4+5+7
N =12
REC = 18"

4+6+6
N = 12
REC = 18"

50/4"
N = 50/4"
REC = 4"

50.0 40.7
SILTY SAND, fine to medium grained,
moist, dark gray.

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-732
Babel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

•FPTH STRATA DESCRIPTION CLASS. ELE.. WL SAMPLING TESTS REMARKS(FT (T) DEPTH I DATA S
SM

Gray, moderate HCI reaction, 15% med.
- coarse shell fragments.

25+50/5"
N = 50/5"
REC = 11"

Light gray, strong HCI reaction, 25%
med. - coarse shell fragments.

Greenish gray, trace cemented sand,
moderate HCI reaction, 5% med. -
coarse sand.

-60-

-65-

-70-

-75-

14+12+15
N = 27
REC = 18"

35+13+10
N = 23
REC = 18"

6+7+7
N = 14
REC = 18"

Drilling
penetration rate
slower

71.0

75.0

LEAN CLAY, dark greenish gray, CL
moderate HCI reaction, 15% med. -
coarse shell fragments.

19.7

15.7
BOTTOM OF BORING @ 75.0 FT.

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-733e hnabel BORING Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LOG Sheet: I of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 6/7 --- 7.5' -

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC) Start of day 6/8 --- 13.0

Schnabel Representative: R. Vinzant

Dates Started: 6/7/06 Finished:

Location: Northing: 214866.8 ft
Easting: 961697.7 ft

Ground Surface Elevation: 87.9 (feet)

DEPTHI STRATA DESCRIPTION CLAS ELEV WL SAMPLING TESTS REMARKS
(FT) I_(_FT) I _ DEPTH DATA

0.5 FL, R AND TOPSOIL. ML 87.4ML
SANDY SILT, fine to medium, moist,
light yellowish brown, trace root
fragments, and organic matter.

CLAYEY SAND, fine to medium
grained, moist, mottled grayish orange.

4.5

7.0

8.5
9.0

18.0

22.0

7

SC
83.4

80.9
POORLY GRADED SAND WITH SILT,
medium to coarse grained, wet, reddish

SP-SM

-5-

-10--

urUwI. 79.4
SANDY SILT, fine to medium, moist, ML 78.9

\light orangeish brown, contains gravel. SC

CLAYEY SAND, fine to medium
grained, moist, mottled grayish orange.

Mottled orangeish gray.

2+1+2
N=3
REC = 16"

6+9+20
N = 29
REC = 18"

6+9+20
N = 29
REC = 12"

2+3+3
N-=6
REC = 18"

2+2+3
N=5
REC = 18"

2+1+2
N=3
REC = 18"

REC = 24"

Change from
hollow stem
auger drilling to
mud rotary

z
POORLY GRADED SAND WITH CLAY, SP-SC
fine to medium grained, moist, mottled
grayish orange, with clay.

69.9

65.9

15-

-20-

-25-

FAT CLAY, moist, oliveish gray,
contains mica, and sand, fine to med.
grained.

CH

I w=33.2%
LL=51
PL=15

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-733
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT)j DEPTH I DATA ...........

CH N t'h'=z.UU tst

42.0 + 45.9
SILTY SAND, fine to medium grained,
moist, dark gray.

Trace cemented sand, weak HCI
reaction.

Light gray, strong HCI reaction, 35-45%
med. - coarse shell fragments.

SM

-30-

-35-

-40-

-45-

-50-

-55--

2+2+3
N=5
REC = 18"

2+3+4
N=7
REC = 18"

2+4+4
N=8
REC = 18"

5+6+8
N = 14
REC = 18"

15+35+50/3"
N = 85/9"
REC = 16"

24+22+28
N = 50
REC = 18"

7
0continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-733
hn e BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

D•FT STRATA DESCRIPTION CLASS. E(EFT) WL SAMPLING TESTS REMARKSHf _______________________ ____ ___DEPTH)__________ATA_____

z

0

a.

z

0~
M

In

Contains cemented sand, strong HCl
reaction, 35-45% med. - coarse shell
fragments.

And cemented sand, weak HCI reaction,
<5% med. - coarse shell fragments.

Light greenish gray, strong HCI reaction,
<5% med. - coarse shell fragments.

Weak HCI reaction, 10-20% med. -
coarse shell fragments.

Moderate HCI reaction, 10-20% med. -
coarse shell fragments.

Dark greenish gray, no shell fragments.

strong HCI reaction, 10-20% med. -
coarse shell fragments.

continued on next page

SM

-60--

-65--

-70-

-75-

50
REC = 6'

50/4"
N = 50/4"
REC = 4"

N

15+23+11
N =34
REC = 18"

5+6+8
N = 14

20+9+8
N = 17
REC= 18'

7+6+6
N =12
REC = 18"

REC = 24"

Drilling
penetration rate
slower

Harder drilling

1 -80-

-85-

-90- I PP=4.00 tsf

± - U........U.....U..................,L...~S I. I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



,,OeShnabel
Schnabel Engineering

TEST Project:
BORING

LOG

I

DEPTH STRATA DESCRIPTION(FT)

92.0

96.0

100.0

POORLY GRADED SAND WITH CLAY,
fine to medium grained, moist, light
gray, with clay, strong HCI reaction,
35-45% med. - coarse shell fragments.

SILTY SAND, fine to medium grained,
moist, light greenish gray, strong HCI
reaction, 20-30% med. - coarse shell
fragments.

-4
BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



- TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-734
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: I of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations
FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 6/6 -- 8.01 - ---

Drilling Method: 3-7/8" OD Tri-cone Roller Bit Start of day 6/7 --- 15.5'
Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 6/6/06 Finished: 6/7/06

Location: Northing: 214589.6 ft
Easting: 961812.5 ft

Ground Surface Elevation: 105.7 (feet)

DEPTH STRATA DESCRIPTION . CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FI) DEPTH DATA

0.5 _FL, R AND TOPSOIL.

SILTY SAND, fine to medium grained,
moist, light brown, contains organic
matter, and root fragments.

SM

SP-SM

105.2

103.72.0 +-

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, light
brown.

Light orangeish brown.

Wet, light reddish brown.

Light orangeish brown.

Med. - coarse sand.

Moist, dark reddish brown.
continued on next page

5-

-10-

-15-

-20-

-25-

X1+1+1
N=2
REC = 14"

5+5+5
N = 10
REC = 18"

2+3+4
N=7
REC = 18"

2+2+2
N=4
REC = 18"

2+3+4
N=7
REC = 13"

2+4+6
N= 10
REC = 13"

4+4+5
N=9
REC = 12"

3+4+16
N = 20
REC = 11"

Change from
hollow stem
auger to mud
rotary drilling

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



-chnabel
Schflabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH
(FT)

STRATA DESCRIPTION

Wet, light orangeish brown.

32.0 73.7
SANDY LEAN CLAY, fine to medium,
moist, mottled grayish orange.

39.5 66.2
SILTY SAND, fine to medium grained,
moist, gray, contains mica.

46.0 59.7

mica.

Start of drilling
PP=3.00 tsf for the day

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-734
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS. i ELEV. WL SAMPLING TESTS REMARKS
(CFT) I(F) DEPTHI DATA

CL
Dark greenish gray.

-60-

-65-

3+5+5
N=10
REC = 18"

3+5+6
N=11
REC = 18"

5+7+9
N = 16
REC = 18"

25+15+30
N =45
REC = 18"

Dark gray, with sand, Fine - med. sand.

72.0

75.0

SILTY SAND, fine to medium grained, SM
moist, light greenish gray, contains
cemented sand, strong HCI reaction,
40% med. - coarse shell fragments.

33.7

30.7

-70--

-75-
BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-735echnabel BORING Calvert County, Marylandý&ý Contract Number: 06120048
Schnabel Engineering LOG Sheet: 1 of 3

Groundwater ObservationsBoring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: T. Connelly

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 6/28/06 Finished: 6/28/06

Location:. Northing: 214805.48 ft
Easting: 961021.83 ft

Ground Surface Elevation: 91.2 (feet)

DEPTH STRATA DESCRIPTION CLA
(FTr)]

0.5 FL, RAND TOPSOIL.

POORLY GRADED SAND WITH SILT,
medium to coarse grained, contains
organic matter, moist, orangeish brown.

Fine - med. sand.

Yellowish orange, Med. - coarse sand,
no organic matter.

-5

7.0
SILTY SAND, fine to medium grained,
moist, yellowish brown, contains organic
matter.

No organic matter.

Mottled grayish orange, trace mica.

Mottled grayish orange.

-- 1

w=13.5%

w=28.7%

Change from
hollow stem
auger to mud
rotary drilling

continued on next page

I
Comments:
1. Ground water observation well OW-735 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



OFC TEST Project: Calvert Cliffs Nuclear Power Plant
chnabel BORING Calvert County, Maryland
-habel E .nanee.ino LOG

Comments:
1. Ground water observation well OW-735 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



,,O e Ia e
-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

DEPTH STRATA DESCRIPTION

Gray.

63.0

75.0

SILTY SAND, medium to coarse
grained, moist, light gray, 40% medium
to coarse shell fragments, strong HCI
reaction.

greenish gray, fine - med. grained.

Moderate HCI reaction, 15% med. -
coarse shell fragments.

w=24.5%

16.2
BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Ground water observation well OW-735 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



nabhn TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-736abel BORINGI Calvert County, MarylandCotatNme:0104

Schabe, Eniern LOG Sheet: I of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Chew Encountered 7/18 --- 23.5' ---

Drilling Method: 3-7/8" O.D. Tri-cone Roller Bit (Mud Rotary

Drilling Equipment: Diedrich D-50 Turbo (Track)

Schnabel Representative: K. Megginson

Dates Started: 7/18/06 Finished: 7/19/06

Location: Northing: 214681.67 ft
Easting: 961154.26 ft

Ground Surface Elevation: 98.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WIL SAMPLING TESTS REMARKS

(DEPTH DATA

0.4
1.0

_ Forest litter, rootmat and topsoil.

CLAYEY SAND, fine to medium
grained, moist, brown, contains root
fragments.

SC
SM

SILTY SAND, fine to medium grained,
moist, brown, contains root fragments.

fine to coarse grained.
4.5

9.5

17.0

22.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, stratified
light orangeish brown and light brown,
with silt, trace fine gravel

light brown and orangeish brown, dark
orangeish/reddish brown weakly to
moderately cemented sand layer at 8.5
ft.

POORLY GRADED SAND, fine to SP
coarse grained, moist, stratified light
brown and light orangeish brown.

stratified yellowish brown, orangeish
brown, and light brown.

SILTY SAND, fine to medium grained, SM
moist, orangeish brown.

-97.9
97.3

93.8

88.8

81.3

76.3

1+2+2
N=4
REC = 18"

2+1+2
N=3
REC = 18"

4+3+2
N=5
REC = 14"

-,,,vv j roas
used.
"4-1/4" I.D.
Hollow Stem
Augers used
from 0 to 23.5
ft.

5

-10-

IN15-

-20--

-25-

3+4+6
N =10
REC = 16"

3+7+10
N = 17
REC = 14"

6+10+14
N = 24
REC = 16"

4+8+10
N=18
REC = 14"

2+4+4
N=8
REC = 18"

CLAYEY SAND, fine to medium
grained, wet, yellowish gray and light
gray.

SC

*Switched to
3-7/8" O.D.
Tri-cone roller
bit below 23.5

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-736
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING(Fr) (FT) D DEPTH DATA TESTS REMARKS

SC ft.

27.0
SILTY SAND, fine to medium grained,
wet, yellowish brown and light gray.

SM
71.3

64.334.0 - dark yellowish brown and orangeish
brown. t / CL

\

SANDY LEAN CLAY, fine to medium,
moist, gray, trace mica.

37.0

42.0

57.0

FAT CLAY, moist, gray, trace fine to CH
medium sand and mica.

ELASTIC SILT, moist, gray, trace fine to MH
medium sand, mica, and organic matter
(+-1%).

gray and dark gray.

fine to medium sandy, gray and light
greenish gray below 54.5 ft.

contains clayey sand and silty sand
layers below 54.9 ft.

61.3

56.3

41.3

-30-

-35-

-40-

-45-

-50-

3+2+2
N=4
REC = 18"

3+1+3
N=4
REC = 18"

2+3+4
N=7
REC = 18"

2+4+5
N=9
REC = 18"

3+5+5
N=10
REC = 18"

5+7+9
N = 16
REC = 18"z-55--il

CLAYEY SAND, fine to medium
grained, moist, gray, trace mica,

continued on next page

SC

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-736
hnabel BORING Calvert County, Maryland Contract Number: 06120048

9Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS. ELEV WL SAMPLING TESTS REMARKS
,FT, I (FT) _1 1 DEPTHI DATA

contains indurated clayey sand pockets. SC

dark gray below 59.5 ft.

61.0

69.5

72.0

74.5
75.0 0

i POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray, very
weak HCI reaction.

SP-SM
37.3

28.8

26.3

-60-

-65-

-70-

-75-

4+3+20
N = 23
REC = 18"

13+26+33
N = 59
REC 15"

4+3+9
N = 12
REC = 18"

4+4+12
N = 16
REC = 18"

SILTY SAND, fine to medium grained, SM
wet, gray, mostly fine to medium shell
fragments (±50%), strong HCI reaction.

CLAYEY SAND, fine to medium SC
grained, moist, gray and light greenish
gray, trace fine to coarse shell
fragments (±5%), weak HCI reaction.

*Moderate to
difficult rotary
advancement
from 73 to 73.3
ft (strong rig
chatter).I974 R,

SILTY SAND, fine to medium grained,
moist, gray and oliveish gray, mostly
strongly- cemented sand (±70%), some
fine to coarse shell fragments (±30%),
strong HCI reaction.

BOTTOM OF BORING @ 75.0 FT.

SM 23.3

Comments:
1. Boring backfilled with cementfbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



**-#'hnab01 TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-737
"00 C BORING Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 1 of 4

Groundwater ObservationsBoring Contractor: CONNELLY AND ASSOCIATES,
FREDERICK, MARYLAND

Boring Foreman: T. Chew

Drilling Method: 3-7/8" O.D. Tri-cone Roller Bit (Mud Rotary

Drilling Equipment: Diedrich D-50 Turbo (Track)

Schnabel Representative: K. Megginson

Dates Started: 7/19/06 Finished: 7/20/06

Location: Northing: 214511.91 ft
Easting: 961147.4 ft

Ground Surface Elevation: 63.5 (feet)

DEPTH
(Fr) STRATA DESCRIPTION

0.3 Forest litter, rootmat and topsoil.

SILTY SAND, fine to medium grained,
moist, brown, contains root fragments.

fine to coarse grained, moist, brown.

4.5

9.5

14.5

17.0

22.0

CLAYEY SAND, fine to coarse grained,
moist, brown, trace fine gravel.

wet, light grayish brown, orangeish
brown, and yellowish brown.

FAT CLAY, moist, light gray and
orangeish brown, trace fine to medium
sand.

light brown, grayish brown, and
orangeish brown.

SANDY LEAN CLAY, fine to medium,
moist, gray, trace mica.

i
FAT CLAY, moist, gray, trace fine to
medium sand and mica.

i
CLAYEY SAND, fine to medium
grained, moist, gray, trace mica.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-73700 nabel BORING Calvert County, Maryland ContractNNumber: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DEPT H STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(IFT) I (FT) DEPTHI DATA I

SC

27.0

34.0

36.0

42.0

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, gray, with
silt.

SILTY SAND, fine to medium grained, SM
wet, gray, some fine to medium shell
fragments (±30%), strong HCI reaction.

CLAYEY SAND, fine to medium SC
grained, wet, oliveish gray, gray and
light greenish gray, little fine to coarse
shell fragments.

36.5

29.5

27.5

21.5

-30--

-35--

-40-

-45-

-50-

6+15+18
N = 33
REC = 18"

1+6+9
N =15
REC = 17"

5+19+19
N = 38
REC = 18"

10+8+9
N = 17
REC = 18"

4+5+9
N = 14
REC = 18"

4+6+8
N = 14
REC = 18"

*Moderate to
difficult rotary
advancement
from 36 to 38.5
ft (slight rig
chatter).

SILTY SAND, fine to medium grained,
wet, gray, little fine to coarse shell
fragments (±25%), strong HCI reaction.

SM

~1

7

few fine to coarse shell fragments
(±10%), weak HCI reaction.

trace fine to medium shell fragments
(+-5%).

continued on next page

M
-55--

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



000C TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-737
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4

DEPTH(FTP STRATA DESCRIPTION CLASS. ELEV. WL SAMPLINGTA TESTS f REMARKS
(FT) (FT)___________ _ ___ DEPTHj DATA_ _________

SM
trace fine to medium shell fragments
(±1%), very weak HCI reaction.

62.0

64.7

77.0

82.0

87.0

1l.bCLAYEY SAND, fine to medium SC

grained, moist, gray, little fine to coarse
shell fragments (±20%), strong HCI
reaction.

SILTY SAND, fine to medium grained, SM
wet, gray, mostly fine to medium shell
fragments (±50%), contains black
particles (1/16 inch), strong HCI
reaction.

some fine to coarse shell fragments
(±40%).

trace fine to medium shell fragments
(±5%) below 69 ft.

oliveish gray and light greenish gray,
contains moderately cemented sand
pockets.

-13.
CLAYEY SAND, fine to medium SC

grained, wet, gray, little fine to coarse
shell fragments (±20%), contains sandy
silt lenses, strong HCI reaction.

-18.
SILTY SAND, fine to medium grained, SM
wet, gray and greenish gray, with silt,
trace fine to coarse shell fragments
(±5%), moderate HCI reaction, contains
clayey sand pockets.

)

60

-65-L

-70

L

r-75-

-80-

-85-

-90-

z

z
ZI

4+4+7
N = 11
REC = 18"

6+6+30
N = 36
REC = 18"

10+13+17
N = 30
REC = 18"

13+20+27
N = 47
REC = 18'

7+11+14
N = 25
REC = 18"

14+17+24
N = 41
REC = 24"

5+9+15
N =24
REC = 18"

*Moderate to
difficult rotary
advancement
from 64.7 to
65.5 ft
(moderate to
strong rig
chatter).
*Difficult to very
difficult rotary
advancement
from 65.5 to 66
ft (strong rig
chatter).
*Moderate to
difficult rotary
advancement
from 67.5 to 68
ft (moderate rig
chatter).
*Intermittent
moderate to
difficult rotary
advancement
from 71.5 to
73.5 ft.

5

5

5
CLAYEY SAND, fine to medium
grained, wet, greenish gray, trace fine to
medium shell fragments (±1%), very
weak HCI reaction.

SC
-23

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-737
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4
DEPTH STRATA DESCRIPTION C LASS EVE] WL -SAMPLING TESTS REMARKS

(FT) I (FT ) DEPTHI DATA

SC

92.0

100.0-

SANDY SILT, fine to medium, moist,
greenish gray, trace fine to medium
shell fragments (±1%), and mica, very
weak HCI reaction.

trace fine to coarse shell fragments
(±<5%), contains black particles (1/16
inch), weak HCI reaction.

ML
-28.5

-36.5

-95-

6+8+ 11
N z 19
REC = 18"

7+12+13
N = 25
REC = 18"-100-

BOTTOM OF BORING @ 100.0 FT.

ri. L - A. A .. L ... 4 A L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-738e hnabel BORING Calvert County, Maryland Con trac Nubr0104
-Schnabel Engineering LOG Sheet: o

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved V
Boring Foreman: D. Reese Encountered 6/13 --- 10.5'

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: B. Bradfield

Dates Started: 6/13/06 Finished: 6/13/06

Location: Northing: 213826.3 ft
Easting: 961679.62 ft

Ground Surface Elevation: 87.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT_) (T) DEPTH DATA

0.2 Forest litter, rootmat andtosi.87.1 1+2+2 U-9'- Drilled with

SANDY SILT, fine to medium, moist, ML N = 4 4 1/4" HSA

yellowish brown, contains wood REC = 12"

2.0 fragments. 85.3

POORLY GRADED SAND WITH SILT, 6+7+8
fine to medium grained, moist, N = 15

4.0 orangeish brown and yellowish brown. 83.3 REC = 18"
SILTY SAND, fine to coarse grained, SM
moist, orangeish brown and yellowish -5 w9
brown. 8+13+14 w=9%

6.0 ________813____ N = 276.0 POORLY GRADED SAND, fine to SP 813EN = 18"

coarse grained, moist, grayish white and
yellowish brown, trace gravel, 1 1/2"
rounded piece of gravel in spoon shoe. 6+8+11

N = 19 9'- Switched to
REC = 14" mud rotary with

3 7/8" tri-cone
-10- roller bit

wet, yellowish brown and orangeish 7+8+9 w=12.3%
brown, trace silt. N = 17

12.0 75.3 - REC =14"
SILTY SAND, fine to medium grained, SM

-wet, dark orangeish brown and mottled
yellowish brown, contains mica._ 5++

N =12
Q - REC 13"

15-

16.0 71.3
SANDY FAT CLAY, fine to medium, CH
wet, orangeish brown and gray, strong

z layering, gray lenses 1/16" thick.
O3F- w=24.2%

_ .2+2+2

20.0- 67.3 -20 REC 18"
SANDY ELASTIC SILT, fine to medium, MH0n0 wet, light orangeish brown and gray,
layered, gray lenses <118" thick.

(o

0
-° •1+2+2
z• N= 4

-25 REC = 18" rl
0025 Z

continued on next page
Cr,

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-738
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 3
DEPTH STRATA DESCRIPTION CLASS. ELEV. WL -SAMPLING TESTS REMARKS

(FT) (F1) DEPTH DATA

MH

30.0

38.0

46.0

52.0

56.0

CLAYEY SILTY SAND, fine to medium SC-SM
grained, wet, gray, contains mica.

SANDY LEAN CLAY, fine to medium, CL
moist, gray, contains mica.

with sand, moist, gray and light gray.

FAT CLAY with sand, moist, gray, CH
contains mica.

LEAN CLAY with sand, moist, light gray CL
and blackish gray, contains mica,
blackish gray pockets <1" consist of
sandy clay.

57.3

49.3

-30-

--35--

-40-

-45-

-50-

•-55-

2+2+4
N=6
REC = 18"

4+4+5
N=9
REC = 18"
REC = 24"

REC = 24"

4+5+5
N=10
REC = 18"

3+4+7
N=11
REC = 18"

5+6+7
N =13
REC = 18"

4+7+8
N = 15
REC = 18"

w=28.4%

w=26.4%
LL=26
PL=22

41.3

35.3

31.3

w=32.1 %

CLAYEY SAND, fine to medium
grained, moist, gray, contains mica,
weak HCI reaction, <5% fine shell
fragments.

continued on next page

SC

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



chnabel
-Schnabel Engineering

TEST Project:
BORING

LOG

DEPTH STRATA DESCRIPTION(FTr)

62.0

67.0

71.0

75.0

POORLY GRADED SAND, fine to
coarse grained, wet, gray and brownish
white, 60-70% fine to coarse shell
fragments, trace silt, strong HCI
reaction.

SANDY LEAN CLAY, fine to medium,
moist, gray, contains mica, weak HCI
reaction, <5% shell fragments, HCI
reaction limited to shell fragments.

CLAYEY SAND, fine to medium
grained, wet, gray and brownish white,
20-30% fine to coarse shell fragments,
trace silt, moderate HCI reaction.

i BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0b0,0 TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-739oo -hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 6/13 --- 23.5' --- -

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC) Start of day 6/14 160'

Schnabel Representative: B. Bradfield

Dates Started: 6/13/06 Finished: 6/15/06

Location: Northing: 23719.6 ft
Easting: 961793.32 ft

Ground Surface Elevation: 100.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) !(FT) DEPTH] DATA

0.4 .- Forest litter, rootmat, and topsoil.

SILTY SAND, fine to medium grained,
moist, light brown, contains root

•fragments.2.0 -

POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, light
brown and orangeish brown.

Moist, orangeish brown and yellowish
brown.6.0 4--
POORLY GRADED SAND, fine to
coarse grained, moist, orangeish brown
and yellowish brown.

Orangeish brown and yellowish white,
stratified into 1/2" to 1" lenses of
alternating color.

Yellowish brown and gray, stratified into
1/2" to 1" lenses of alternating color.

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist,
orangeish brown and yellowish gray,
slight stratification, trace medium
grained rounded gravel.

SM

SP-SM

SP

SP-SM

100.0

98.4

94.4

83.4

78.4

5-

-10-

-15-

r-20-

-25-

N
2+1+3
N=4
REC = 12"

11+12+10
N = 22
REC = 18"

7+5+5
N=10
REC = 18"

4+4+6
N = 10
REC = 18"

5+6+6
N = 12
REC = 18"

4+5+6
N = 11
REC = 14"

8+10+9
N =19
REC = 15"

10+15+16
N = 31
REC = 18"

0-9'- Urilled with
4 1/4" HSA
85'- Hard
drilling with rig
chatter

9'- Switched to
mud rotary
using 3 7/8"
tri-cone roller bit

17.0

22.0
SILTY SAND, fine to coarse grained,
wet, orangeish brown and dark brown.

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-739
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4
DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS

(F)(FT) DEPTHI DATA

SM

27.0

37.0

42.0

50.5

53.0

73.4
SANDY SILT, fine to medium, wet,
mottled orangeish brown and light gray.

ML

CLAYEY SAND, fine to medium SC
grained, wet, mottled orangeish brown
and gray.

SILTY SAND, fine to medium grained, SM
wet, dark gray.

Contains mica.

CLAYEY SAND, fine to medium SC
grained, wet, dark gray, trace mica.

63.4

58.4

49.9

47.4

30-

35-

-40-

-45-

-50-

-55-

z

3+2+3
N=5
REC = 18"

2+2+2
N=4
REC = 18"

2+1+3
N=4
REC = 18"

3+3+5
N=8
REC = 17"

4+6+8
N = 14
REC = 15"

REC = 12"

2+4+4
N=8
REC = 18"

I!
FAT CLAY with sand, moist, light gray
and dark gray, contains mica.

CH

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-739
'0 hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 4

DEPTH STRATA DESCRIPTION CLASS. ELV. WL SAMPLING TESTS REMARKSSFT A (Cfno dEPTH DATA

CH

62.0

72.0

79.5

84.0 -

87.0 -

SANDY LEAN CLAY, fine to medium,
moist, dark gray, contains mica.

With sand.

CL
38.4

28.4

-60-

-65-

-70--

-75-

-80--

CLAYEY SAND, fine to medium
grained, moist, dark gray and brownish
white, 10-20% fine to coarse shell
fragments, contains mica, strong HCI
reaction.

Wet, gray and brownish white, 70-80%
fine to medium shell fragments,

\contains mica, strong HCI reaction.

SC

3+5+6
N = 11
REC = 18"

5+5+7
N = 12
REC = 18"

5+9+9
N = 18
REC = 18"

14+31+50/4"
N = 81/10"
REC = 16"

9+8+9
N = 17

REC =5"
50/2"
N = 50/2"
REC = 2"

7+12+50/5"
N = 62/11"
REC = 18"

A -CL 20.9
LEAN CLAY with sand, moist, gray,
0-10% fine to medium shell fragments,
contains mica, weak MCI reaction.

fine to medium sandy, gray and
brownish white, 10-20% fine to coarse
shell fragments.

I/
16.4SP-SC

POORLY GRADED SAND WITH CLAY,
fine to medium grained, moist, gray,
10-20% fine to coarse shell fragments,
strong HCI reaction, strong
cementation. / SM

13.4

-85--

-90-

85'- Hard
drilling with rig
chatter

SILTY SAND, fine to coarse grained,
wet, light gray and brownish white,
60-70% fine to medium shell fragments,
strong HCI reaction, weak cementation.

continued on next page

a L-........L-...t..4......t. ______________ L

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



~e Ihab
schna-bel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

i Boring Number: B-739 I
Contract Number: 06120048

DEPTH STRATA DESCRIPTION

•'1 .U POORLY GRADED SAND WITH SILT,
fine to coarse grained, moist, light gray
and white, 60-70% fine to medium shell
fragments, strong HCI reaction,
moderate cementation.

-Wet, gray and brownish white, 30-40%
fine to coarse shell fragments, HCI
reaction limited to shell fragments.

96.8

99.6
99.8

And, 20-30% fine to coarse shell
fragments, HCI reaction limited to shell
fragmentS.

/

CLAYEY SAND, fine to medium
grained, wet, gray and brownish white,
30-40% fine to medium shell fragments,
strong HCI reaction.

POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, gray and
brownish white, 30-40% fine to coarse
shell fragments, HCI reaction limited to
shell fragments.
BOTTOM OF BORING @ 99.8 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



00,TEST Project: Calvert Cliffs Nuclear Power Plant [Boring Number: B-740'R hnabel BORING Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: 1 of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND _-Date Time Depth Casing Caved

Boring Foreman: T. Chew Encountered 7/20 -- 13.5' - ---

Drilling Method: 3-7/8" O.D. Tri-cone Roller bit (Mud Rotary,
Start of day 7/21 --- 4.0' ---

Drilling Equipment: Diedrich D-50 Turbo (Track)

Schnabel Representative: K. Megginson

Dates Started: 7/20/06 Finished: 7121/06

Location: Northing: 213605.13 ft
Easting: 961781.13 ft

Ground Surface Elevation: 74.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
('rT) (FT) DEPTHI DATA I
0.5 _Forest litter, rootmat and topsoil.

SILTY SAND, fine to medium grained,
moist, brown, trace fine gravel, contains

. root fragments.

73.8SM

2.0 -

3.0 -

4.5

7.0 -

8.0 -

9.5

14.5

17.0

SANDY LEAN CLAY, fine to medium,•moist, brown, contains root fragments.

SANDY SILT, fine to medium, moist,
light grayish brown, yellowish brown,
and orangeish brown.

CL

ML

72.3

71.3/

-SM-1 69.8

SILTY SAND, fine to coarse grained,
moist, orangeish brown and brown,
trace fine gravel, contains clayey sand

,,layers. z
CLAYEY SAND, fine to coarse grained,
moist, yellowish brown and light grayish

\brown, contains root fragments.

SILTY SAND, fine grained, moist,
stratified orangeish brown and light
brown.

contains poorly graded sand with silt
layer below 8.8 ft. i

SC

SM

67.3

66.3

64.8
SC

CLAYEY SAND, fine grained, moist,
yellowish brown and light gray.

wet, mottled dark yellowish brown and
light gray. 59.8ML
SANDY SILT, fine to medium, wet, gray,
trace organic matter (±1%), and mica.

-5-

-10-

-15-

-20-

-25-

z

1+1+2
N=3
REC = 18"

4+8+12
N = 20
REC = 18"

15+13+14
N = 27
REC = 18"

4+5+5
N=10
REC = 18"

3+3+3
N=6
REC = 18"

2+2+2
N=4
REC = 18"

3+3+4
N=7
REC = 18"

3+3+5
N=8
REC = 16"

AVVJ rods
used.

*4-1/4" I.D.
hollow stem
augers used
from 0 to 13.5
ft.
*Switched to
3-7/8" O.D.
Tri-cone roller
bit below 13.5
ft.

SILTY SAND, fine grained, wet, gray.

trace mica.

continued on next page

SM
57,3

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-740
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS T
(FT) SFT) DEPTH DATA REMRKS

SM

27.0

42.0

47.0

49.0

52.0

FAT CLAY, moist, gray, with fine sand,
trace mica.

gray and dark gray, trace fine to
medium sand and organic matter (±1%).

with fine to medium sand, contains
clayey sand lenses.

CH
47.3

32.3

27.3

25.3

22.3

-30-

-35-

ELASTIC SILT, moist, gray, trace fine to MH
medium sand, mica, and organic matter
(-+1%).

CLAYEY SAND, fine to medium SC
grained, moist, dark gray and dark
brownish gray.

SILTY SAND, fine to medium grained, SM
moist, dark gray, trace fine to medium
shell fragments (±5%), contains weak to
moderately cemented sand layers,
strong HCI reaction.

r-.

-40-

-45-

-50-

N

3+4+5
N=9
REC = 18"

4+5+7
N = 12
REC = 18"

5+7+10
N = 17
REC = 18"

6+10+12
N = 22
REC = 18"

30+5014"
N = 50/4"
REC = 10"

4+5+6
N = 11
REC = 18"

*Resumed
drilling at 7:00
AM on 7/21/06.

*Moderate to
difficult rotary
advancement
from 49 to 50.5
ft (strong rig
chatter).

*Moderate
difficulty in
rotary
advancement

SANDY LEAN CLAY, fine to medium,
moist, gray, trace fine to medium shell
fragments (±5%), moderate HCI
reaction.

CL

continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-740
echnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

DEPTH
(FT) STRATA DESCRIPTION CLASS.

ELEV.
(Fr) WL

SAMPLING

DEPTH DATA
TESTS REMARKS

contains clayey sand pockets, moderate
HCI reaction.

oliveish gray below 59.8 ft.

CL

62.0

67.0

75.0

CLAYEY SAND, fine to medium SC
grained, oliveish gray and dark gray,
mostly fine to medium shell fragments
(±50%), strong HCI reaction.

SILTY SAND, fine to medium grained, SM
wet, gray, few fine to coarse shell
fragments (±10%), moderate HCI
reaction.

trace fine to medium shell fragments
(±5%), weak HCI reaction.

12.3

7.3

r-60-

F -

-65-

70-

-75-

11+6+13
N =19
REC = 18"

50/3"
N = 50/3"
REC = 2"

5+6+8
N =14
REC = 18"

24+11+12
N = 23
REC = 18"

trom bb.5 to 5b
ft (slight rig
chatter).
*Intermittent
moderate
difficultly in
rotary
advancement
from 58.5 to
63.5 ft (slight to
moderate rig
chatter).
*Moderate to
difficult rotary
advancement
from 63.5 to 64
ft (strong rig
chatter).
*Intermittent
moderate
difficultly in
rotary
advancement
from 68.5 to
73.5 ft (slight to
moderate rig
chatter).

z
-0.7

BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0# ,n b , TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-741
hnabGo BORING Calvert County, Maryland Contract Number: 06120048-Schnabel Engineering LOG Sheet: 1 of 3

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 7/13 --- 53.5' 0.01 ---

Drilling Method: 4-1/4" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries

Dates Started: 7/13/06 Finished: 7/13/06

Location: Northing: 213760.48 ft
Easting: 961029.82 ft

Ground Surface Elevation: 81.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WIL SAMPLING TESTS REMARKS
(FT) (FT ) DEPTHS' DATA

0.5 FL, R AND TOPSOIL.

SANDY SILT, fine to medium, moist,
orangeish brown, contains root

- fragments.

80.9
ML H

2.0

4.5

13.0

17.0

2

SANDY 

SILT, fine to medium, moist,

S-M 79.4SP-SM

POORLY GRADED SAND WITH SILT
and gravel, fine to coarse grained,
moist, brownish orange.

POORLY GRADED SAND with gravel,
fine to coarse grained, moist, brownish
orange.

SP
76.9

68.4

64.4

-- 5

-10-

WOH/1 8"
N = WOH/18"
REC = 12"

2+3+4
N=7
REC = 16"

3+5+7
N = 12
REC = 16"

6+15+14
N = 29
REC = 15"

5+8+8
N = 16
REC = 14"

3+3+4
N=7
REC = 14"

3+3+3
N=6
REC = 14"

REC =0"

SILTY SAND, fine to medium grained, SM
moist, orange.

SANDY SILT, fine to medium, moist,
orange.

continued on next page

ML

-15-

-20-

-25- I
I*

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-741
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3
DEPTH STRATA DESCRIPTION CLASS. ELEV. 1 SAMPLING TESTS REMARKS

HF I- -I (FT) W DEPTH DATA

ML

27.0

32.0

47.0

52.0

57.0

ELASTIC SILT, moist, gray. MH

FAT CLAY, moist, gray. CH

with sand, contains cemented sand,
small pods of sand and cemented sand.

SILTY SAND, fine to medium grained, SM
moist, dark greenish gray, contains
cemented sand.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, dark green,
with fine to coarse shell fragments,
strong HCI reaction, 70-90% shell frag.

54.4

49.4

34.4

29.4

--30--

F -

-35--

IL
E -4

40-

K45-

-50--

-55-

U1

1+2+3
N=5
REC = 18"

3+4+6
N = 10
REC = 18"

4+5+6
N=11
REC = 18"

5+6+7
N = 13
REC = 18"

4+6+14
N = 20
REC = 18"

16+19+21
N = 40
REC = 16"

-V

?4 4t~
SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-741
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(F'r)(I-I) DEPTHI DATA TES RMAK

fragments, moderate HCI reaction,
20-30% shell frag.

SM

67.0

72.0

75.0

SANDY SILT, fine to medium, moist, ML
green, with fine to coarse shell
fragments, strong HCI reaction, 30-40%
shell frag.

SILTY SAND, fine to medium grained, SM
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 20-30%
shell frag.

14.4

9.4

6.4

-60-

-65-

-70-

-75-

z

4+5+7
N = 12
REC = 18"

13+21+15
N = 36
REC = 18"

6+50/3"
N = 50/3"
REC = 10"

5+6+9
N = 15
REC = 18"

64' grinding

71' grinding

BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-742hnabel BORING Calvert County, Marylandtr atN
VSchnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: UNI-TECH DRILLING Groundwater Observations
MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 7/11 --- 23.5' 0.0' ---

Drilling Method: 4-1/4" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries

Dates Started: 7/11/06 Finished: 7/11/06

Location: Northing: 213472.84 ft
Easting: 961217.19 ft

Ground Surface Elevation: 102.4 (feet)

DEPTH_ ___ ELEV.J SAMPLING_
DEP STRATA DESCRIPTION CLASS. WIL SAMPLING TESTS REMARKS

(FT) (FT) DEPTHI DATA

0.5 FL, R AND TOPSOIL.

SILT, moist, orangeish brown, with
sand, contains root fragments.

ML

2.0

4.0

7.0

13.0

SILTY SAND, fine to coarse grained, SM
moist, orangeish brown, contains root
fragments.

POORLY GRADED SAND, with gravel, SP
fine to coarse grained, moist, orange.

POORLY GRADED SAND WITH CLAY SP-SC
and gravel, fine to coarse grained,
moist, dark orange.

101.9

100.4

98.4

95.4

89.4

I WOH+2+2
N=4
REC = 14"

3+2+3
IN=5
REC = 15"

3+3+5
!N=8

REC = 12"

3+8+10
N = 18
REC = 14"

5

-10-

--15--

POORLY GRADED SAND, fine to
coarse grained, moist, orange.

SP

4+5.+8
N =13
REC = 14"

5+7+10
N = 17
REC = 14"

5+16+19
N = 35
REC = 14"

7+16+21
N = 37
REC = 10"

trace clay.

wet.

-20-

I

--25-
continued on next page

4. .L _____________ L - - - - S .1. .1 .1.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-742hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG I Sheet: 2 of 4
DEPTH I ELEV. ~ SAMPLING

(FT STRATA DESCRIPTION CLASS. (ET) WL I TESTS REMARKS
(T) (FT)_ DEPTH DATA _

SP

27.0
SILTY SAND, fine to medium grained,
wet, orange.

SM

moist, mottled grayish orange.

75.4

65.4

60.4

37.0

42.0

52.0

57.0

SANDY SILT, fine to medium, wet, ML
mottled grayish orange.

SILTY SAND, fine to medium grained, SM
wet, gray.

SANDY LEAN CLAY, fine to medium, CL
moist, gray.

30-

-35-

-40-

-45-

-50-

--55-

2+3+2
N=5
REC = 14"

1+1+1
N=2
REC = 18"

WOH/18"
N = WOH/18"
REC = 18"

1+2+3
N=5
REC = 18"

2+3+4
N=7
REC = 18"

1+2+4
N=6
REC = 18"

50.4

45.4
FAT CLAY, moist, gray, trace sand. CH

continued on next page

L........,.....& L4 _________________ .1

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2, * = See Appendix I for additional lab testing data.



~e Ihae
Schoabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Boring Number: B-742
Contract Number: 06120048

DEPTH STRATA DESCRIPTION CLASS.
(FT)

CH

with silt.

79 0 ____ 30.4
720 SILTY SAND, fine to medium grained,

moist, dark grayish green, contains
cemented sand, trace fine to medium
shell fragments, moderate HCI reaction,
0-5% shell frag.

SM

82.0

87.0

SANDY SILT, fine to medium, moist, ML
green, with fine to coarse shell
fragments, strong HCI reaction, 20-40%
shell frag.

20.4

= O"

.5

18"

= 4"

82' Switched to
roller bit

SILTY SAND, fine to medium grained,
moist, green, with fine to coarse shell
fragments, strong HCI reaction, 20-30%
shell frag.

continued on next page

SM
15.4

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Ichnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

Boring Number: B-742
Contract Number: 06120048
Sheet: 4 of 4

DEPTH STRATA DESCRIPTION(FTr)

wet, 50-70% shell frag.

97.0

100.0

POORLY GRADED SAND WITH SILT,
fine to medium grained, wet, green, with
fine to coarse shell fragments, moderate
HCI reaction, 20-30% shell frag.

BOTTOM OF BORING @ 100.0 FT.

Ii
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-7430#O nabel BORING Calvert County, MarylandCotatNme:6204

-Schabel ngnern LOG Sheet: 1 of 3

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 7/10 --- 28.5' 0.0' ---

Drilling Method: 4-1/4" Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: M. Aries

Dates Started: 7/10/06 Finished: 7/10/06

Location: Northing: 213315.7 ft
Easting: 961232 ft

Ground Surface Elevation: 103.6 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. W SAMPLING TESTS REMARKS
(FT) (FTr) DEPTHI DATA

I .

0.3 FL, R AND TOPSOIL. ML
SILT, moist, orangeish brown, with
sand, contains root fragments.

103.3

101.62.0

4.5

12.0

14.0

19.6

22.0

POORLY GRADED SAND WITH CLAY, SP-SC
fine to coarse grained, moist, brown,
with clay.

POORLY GRADED SAND, fine to SP
coarse grained, moist, brownish yellow,
with gravel.

brownish orange, with gravel, trace clay.

trace gravel.

POORLY GRADED GRAVEL, moist, GP
brownish orange, with sand.

POORLY GRADED SAND, with gravel, SP
trace clay, fine to coarse grained, moist,
dark orangeish brown.

brownish orange.

FAT CLAY, with silt, moist, orange, CH

99.1

91.6

2

2

-5-

-10-

-15-

-20-

-25--

WOH/18"
N = WOH/18"
REC = 12"

1+2+3
N=5
REC = 14"

3+3+3
N=6
REC = 12"

6+7+12
N = 19
REC = 15"

7+12+17
N = 29
REC = 14"

25+17+12
N = 29
REC = 16"

4+10+5
N = 15
REC = 12"

REC = 19"

89.6

84.0

81.6

-n

LEAN CLAYwith fine to medium
grained sand, moist, goldenish orange.

CL

I w=21.1%
LL=38
PL=13

continued on next page

S __________ . ~ L

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-743 installed at nearby location.



c TEST Project: Chnabel BORING c
ýSchnabel Engineering LOG

DEPTH STRATA DESCRIPTION(FT)

alvert Cliffs Nuclear Power Plant

Calvert County, Maryland
mber: B-743

27.0

32.0

47.0

52.0

57.0

POORLY GRADED SAND, fine to
coarse grained, wet, yellowish orange.

71.6
SILTY SAND, fine to medium grained,
moist, mottled grayish orange.

gray.

= 0"

POORLY GRADED SAND with silt, fine SP-SM
to medium grained, moist, gray.

POORLY GRADED SAND, fine to SP
medium grained, wet, gray.

56.6

51.6

46.6
FAT CLAY, moist, gray, trace sand. CH

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-743 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-743
nabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

DEPTH ELEV. SAMPLING
(FT) STRATA DESCRIPTION CLASS. (FT) WL DEPTH DATA TESTS REMARKS

CH

-6
0 -

-65-

3+5+7
N = 12
REC = 18"

3+6+8
N = 14
REC = 10"

6+8+10
N = 18
REC = 18"

9+10+14
N = 24
REC = 18"

7

-75-

74.0

75.0

CLAYEY SAND, fine to medium SC
_grained, moist, gray. 1

29.6

28.6
BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-743 installed at nearby location.



00TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-744lahnabel BORING Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: I CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth I Casing Caved

Boring Foreman: T. Connelly Encountered 6/20 18.5' - ---

Drilling Method: 3-7/8" OD Tri-cone Roller Bit
Start of day 6/21 --- 20.0' -

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 6/20/06 Finished: 6/21/06

Location: Northing: 216377.3 ft
Easting: 959963.38 ft

Ground Surface Elevation: 113.3 (feet)

DEPT STRATA DESCRIPTION CLASS. (ELEV. I SAMPLING TESTS REMARKS(T j(FT) WL DEPTH I DATA T
0.5

2.0

4.0

FL, R AND TOPSOIL.

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, light

Sbrown.

112.8
SP-SM

-111.3SP
POORLY GRADED SAND, fine to
medium grained, moist, light grayish
white.

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, light
orangeish brown.

Med. - coarse sand.

Light yellowish brown, Fine - med. sand.

Light orangeish brown, Med. - coarse
sand.

Wet, yellowish orange.

Orangeish brown, contains gravel.

continued on next page

SP-SM
109.3

-5-

-10-

-15-

-20-

--25-

3+5+7
N = 12
REC = 18"

5+8+9
N = 17
REC = 18"

4+6+6
N = 12
REC = 18"

5+5+6
N = 11
REC = 18"

4+4+6
N=10
REC = 18"

3+3+3
N=6
REC = 10"

4+3+4
N=7
REC = 18"

4+2+2
N=4
REC = 18"

Change from
hollow stem
auger to mud
rotary drilling

z

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-744 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-744
BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. E(EV] WL SAMPLING TESTS REMARKS
(FT) (_T) DEPTH DATA

SP-SM

27.0

31.0

36.0

42.0

46.0

CLAYEY SAND, fine to medium SC
grained, moist, dark greenish gray,
contains mica.

SANDY LEAN CLAY, fine to medium, CL
moist, dark greenish gray, contains
mica.

CLAYEY SAND, fine to medium SC
grained, moist, dark greenish gray,
contains mica.

86.3

82.3

77.3

71.3

67.3

N-30--

-35--

-40-

-45-

2+2+2
N=4

REC = 18"

3+3+3
N=6
REC = 18"

4+3+4
N=7
REC = 18"

5+7+9
N = 16
REC = 18"

5+6+9
N = 15
REC = 18"

13+30+30
N = 60
REC = 18"

m

/

LEAN CLAY, moist, dark greenish gray,
with sand, contains mica, Fine - med.
sand.

SILTY SAND, fine to medium grained,
moist, dark greenish gray, contains
mica.

CL

SM

N-50-

F-

--55--

Contains cemented sand.

continued on next page

C, .J. L ~....L.ii.U 1. £
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-744 installed at nearby location.



chnabel
TEST Project:

BORING
LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

[Boring Number: B-744
Contract Number: 06120048 1

DEPTH STRATA DESCRIPTION

Weak HCI reaction.

62.0

72.0

51.3
CLAYEY SAND, fine to medium
grained, moist, dark greenish gray,
weak HCI reaction, <5% med. - coarse
shell fragments, no cemented sand.

Strong HCI reaction, <10% shell
fragments.

41.3
SILTY SAND, fine to medium grained,
moist, greenish gray, moderate HCI
reaction, 10-20% shell fragments.

Weak HCI reaction, 5-15% shell
fragments.

Moderate HCI reaction.

Weak HCI reaction.

continued on next page

SM

1 .
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-744 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-744hnabe BORING Calvert County, Maryland Contract Number: 06120048
Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) I(F'T) _ DE DEPTH I DATA

SM

No shell fragments.

Strong HCI reaction, 20-30% shell
fragments.

-95-

-100-100.0 13.3i BOTTOM OF BORING @ 100.0 FT.

5+8+ 11
N = 19
REC = 18"

9+14+25
N = 39
REC = 18"

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-744 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-745h na be BORING Calvert County, Maryland Contrac ubr:0104
-Schnabel Engineering LOG S het:. o

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 5/23 --- Dry ... ...

Drilling Method: 2-15/16" OD Tri-cone Roller Bit (Mud Rotari) Start of day 5/24 -- 11.0' 4.0'

Drilling Equipment: CME-75 (Truck) S oa2 - 0-

Schnabel Representative: M. Aries

Dates Started: 5/23/06 Finished: 5/24/06

Location: Northing: 215971.2 ft
Easting: 960529.02 ft

Ground Surface Elevation: 111.7 (feet)

DEPTH I ELEV. SAMPLING
(FDr) STRATA DESCRIPTION CLASS. E(FE WL DATA TESTS REMARKS(F)(F) DEPTHI DATA

0.4

2.0

3.5

7.0

- ROOTMAT AND TOPSOIL.
CL

SANDY LEAN CLAY, fine to coarse,
moist, brown, contains root fragments.

CLAYEY SAND, fine to medium SC
grained, moist, brown, contains root
fragments.
POORLY GRADED SAND WITH CLAY, SP-SC

fine to coarse grained, moist, brown.

POORLY GRADED SAND with gravel, SP
fine to coarse grained, wet, yellowish
brown.

POORLY GRADED SAND WITH CLAY SP-SC
and gravel, fine to coarse grained,
moist, yellowish orange.

orange.

111.3

109.7

108.2

104.7

98.7

89.2

13.0

22.5

N

-5-

-10-

-15-

--20-

1+2+4
N=6
REC = 15"

5+6+5
N = 11
REC = 18"

2+2+2
N=4
REC = 11"

3+3+4
N=7
REC = 10"

3+4+7
N=11
REC = 11"

3+8+5
N = 13
REC = 10"

4+5+7
N = 12
REC = 12"

3+4+7
N = 11
REC = 3"

4-40' 2-15/16
tri-cone roller bit

u-4 HIalow
stem auger

POORLY GRADED SAND with gravel,
fine to coarse grained, moist, orange.

SP

continued on next page

I.
4. _______________________________________________________ .I..................,L,...................UJU U _________________ II*

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel
vSchnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG I

DEPTH
(FT)

STRATA DESCRIPTION

fine to coarse grained, moist, orange.

trace gravel.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-745
hn be BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS. ELEV SAMPLING TESTS REMARKS
(FT) SA E P C WL DEPTH DATA

CL N

67.0

72.0

75.0

CLAYEY SAND, fine to medium SC
grained, moist, greenish gray, with silt.

SILTY SAND, fine to medium grained, SM
moist, greenish gray.

44.7

39.7

36.7

-60-

-65-

-70-

-75-

3+3+4
N=7
REC = 18"

5+6+7
N = 13
REC = 18"

3+4+6
N=10
REC = 18"

7+15+35
N = 50
REC = 18"

BOTTOM OF BORING @ 75.0 FT.

I*

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



B n TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-746BOOhnb l 3RING Calvert County, MarylandCotatNme:0104

•cnae Engneein Sheet: I of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: T. Chew Encountered

Drilling Method: 3-7/8" O.D. Tri-cone Roller Bit (Mud Rotary

Drilling Equipment: Diedrich D-50 Turbo (Track)

Schnabel Representative: K. Megginson

Dates Started: 7/18/06 Finished: 7/18/06

Location: Northing: 215743.35 ft
Easting: 960721.36 ft

Ground Surface Elevation: 82.8 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL
(F-T-) (FT) DE

0.3 Forest litter, rootmat and topsoil. 82.5
-LEAN CLAY, moist, brown, with fine to

medium sand, contains root fragments.

2.0 -SILT, moist, yellowish brown and ML 80.8

grayish brown, with fine to medium
sand.

_ fine sandy below 3.5 ft.
4.5 CLAYEY SAND, fine to coarse grained. SC 78.3

moist, yellowish brown and grayish

6.0 brown. 76.8
SILTY SAND, fine to coarse grained, SM

moist, orangeish brown, trace fine
gravel.

--11

13.5 CLAYEY SILTY SAND, moist, SC-SM 69.3

Q orangeish brown

(9
(9

z
X-,-

orangeish brown below 19 ft.

-2(
(9

0o.

8 22.0 - FAT CLAY, moist, gray, with fine to CH 60.8

- medium sand, contains clayey sand
09 pockets and layers.
0
(93
0

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.

roun aLer 0 servat ons



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-746
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH STRATA DESCRIPTION CLASS. E(LE. WL SAMPLING TESTS REMARKS(FT) (T)I DEPTH I DATA

CH

27.0

32.0

34.5

42.0

47.0

52.0

57.0

ELASTIC SILT, moist, gray and dark MH
gray, trace fine to medium sand and
mica, contains clayey sand pockets.

FAT CLAY, moist, gray and dark gray, CH
trace fine to medium sand and mica.

\contains silty sand layer from 34.2 to / MH
- 34.5 ft, wet.

ELASTIC SILT, moist, gray, trace fine to
medium sand and mica.

light greenish gray, contains sandy
elastic silt pockets.

SANDY SILT, fine to medium, moist, ML
gray, trace mica, contains clayey sand
pockets and indurated lean clay
pockets.

SILTY SAND, fine to medium grained, SM
wet, dark gray, little fine to coarse shell
fragments (±15%), contains black
particles (1/16 inch), moderate HCI
reaction, contains strongly cemented
sand pockets.

trace fine shell fragments (±1%) below
49.8 ft.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, gray, trace
fine to medium shell fragments (±1%),
contains black particles (1/16 inch),
weak HCI reaction.

55.8

50.8

48.3

40.8

-30-

-35-

-40-

-45-

-50-

L5

--55--

4+4+6
N=10
REC = 18"

3+3+6
N=9
REC = 18"

6+8+9
N = 17
REC = 18"

4+6+7
N = 13
REC = 18"

20+21+35
N =56
REC = 18"

42+50/3"
N = 50/3"
REC = 10"

w=34.8%
LL=64
PL=24

w=29.2%
LL=40
PL=34

35.8

30.8

25.8

*Perceptible
increase in
rotary
resistance from
47 to 48.5 ft.

*Increase in
rotary
resistance from
53.5 to 58.5 ft
(slight
intermittent rig
chatter).

SILTY SAND, fine to medium grained,
wet, gray, few fine to medium shell

continued on next page

SM

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-746
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS. EEV•. WL SAMPLING TESTS REMARKS
(FT) IVFT) DEPTHI DATA

fragments (±10%), contains black
particles (1/16 inch) and shell bed
layers.

SM

62.0

67.0

75.0

CLAYEY SAND, fine to medium SC
grained, moist, light greenish gray, few
fine to coarse shell fragments (±10%),
contains moderately cemented sand
pockets, strong HCI reaction.

SILTY SAND, fine to medium grained, SM
wet, gray and greenish gray, few fine to
coarse shell fragments (t_15%), contains
black particles (1/16 inch), strong HCI
reaction.

gray, little fine to coarse shell fragments
(±20%).

20.8

15.8

7.8

-60-

-65-

-70-

-75-

44+40+27
N = 67
REC = 16"

50/5"
N = 50/5"
REC = 5"

5+7+9
N = 16
REC = 18"

7+12+15
N = 27
REC = 18"

w=17.9%

*Moderate to
difficult rotary
advancement
from 62 to 63.5
ft (slight to
moderate rig
chatter).
*Difficult to very
difficult rotary
advancement
from 63.5 to 65
ft and 66.5 to
67 ft (strong rig
chatter).

w=24.8%

BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-747e hnabel BORING Calvert County, MarylandCotatNme 0104

VSchnabel E -ngineering LOG Sheet: 1 of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 7/13 --- 14.0'

Drilling Method: 3-7/8" OD Tn-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 7/13/06 Finished: 7/13/06

Location: Northing: 216176.28 ft
Easting: 959944.95 ft

Ground Surface Elevation: 90.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. W_ SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

0.5 FL, RAND TOPSOIL. i 89.8
SILTY SAND, fine to medium, moist, SM 1+1+2
yellowish brown, contains root N = 13
fragments, and organic matter. REC = 18"

H 2+4+4 w=7.5%
N=8

4.0 -86.3 REC = 18"
SANDY SILT, few root fragments, dark ML

orangeish brown. 5 - 2+3+5 W=12.7%

N=8

REC = 18"
7.0 83.3POORLY GRADED SAND WITH SILT, SP-SM

fine to medium grained, moist, 5+7+8
orangeish brown. N =15

REC = 18"

-10-

Few root fragments. _ M 1+2+2 w=20.3%
N=4

REC = 18"
12.5 77.8SILTY SAND, fine to coarse grained, SM

wet, yellowish orange.
•_ •3+2+2 w=26.6%

Q -N=4
NREC = 18"

-20
C51

0

Orange. - 23+2+1 w=23.9%~~N=3*

0 20 REC = 18"

22.0 Sandy SILT, fine to medium grained, ML 6.

Smoist, gray, contains mica.

-0_ 2+2+3 w=28.2%=•• HN=5*
-25- REC = 18"

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.

0



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-747
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH
(FT)

STRATA DESCRIPTION CLASS. ELEV•1 WL
SAMPLING

TESTS REMARKS
DEPTH I DATA

4 4 ±-f -I-
ML

32.0
FAT CLAY, fine to medium, moist, dark
greenish gray, contains mica.

CH
5U.

-30-

-35-

-407

3+3+3
N=6
REC = 18"

4+4+6
N = 10
REC = 18"

5+7+8
N=15
REC = 18"

4+5+7
N = 12
REC = 18"

6+5+6
N =11
REC = 18"

3+6+6
N = 12
REC = 18"

w=32.6%

w=34.2%

w=32.6%

w=27.5%

w=39.4%

w=48.6%
LL=78
PL=47

-45-

-50-

J13.03
ELASTIC SILT, moist, dark greenish MH
gray.

3b.8

-55-

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I foradditional lab testing data.



,,Sch nabel n
-Schnabel Engineeri.ng

TEST Project:
BORING

LOG

DEPTH STRATA DESCRIPTION
(FT)

58O.U FAT CLAY, fine to medium, moist, dark
greenish gray, contains mica.

60.0

65.0

70.0

75.0

--I-
CLAYEY SAND, greenish gray,
moderate HCI reaction, moderate
cementation, 15% med. - coarse shell
fragments.

SILTY SAND, strong HCI reaction,
strong cementation, 25% med. - coarse
shell fragments.

POORLY GRADED SAND WITH SILT,
weak HC0 reaction, 15% med. - coarse
shell fragments.

BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



eih aTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-748hn bel BORING Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 7/17 -- 8.5' -- ---

Drilling Method: 3-7/8" O.D. Drag Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 7/17/06 Finished: 7(17/06

Location: Northing: 216039.74 ft
Easting: 960288.74 ft

Ground Surface Elevation: 82.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(FT) (FT) DEPTHI DATA

0.5 FL, R AND TOPSOIL.

SANDY SILT, fine to medium, moist,
light brown, contains organic matter.

Mottled grayish orange, No organic.

81.9
ML

4.5

7.0

9.5

13.0

17.0

22.0

SILTY SAND, fine to medium grained, SM
moist, mottled grayish orange, few root
fragments.

POORLY GRADED SAND WITH CLAY, SP-SC
medium to coarse grained, wet,
yellowish brown, with clay.

CLAYEY SAND, medium to coarse SC
grained, wet, orange.

SANDY SILT, fine to medium, moist, ML
dark gray, contains mica.

SANDY LEAN CLAY, fine to medium, CL
moist, dark gray, contains mica.

77.9

75.4

72.9

69.4

65.4

60.4

-5-

-10--

1+2+2
N=4
REC = 16"

4+5+9
N =14
REC =18"

6+8+12
N = 20
REC = 18"

4+8+7
N =15
REC = 18"

3+3+4
N=7
REC = 18"

REC = 24"

1+1+3
N=4
REC = 18"

3+3+5
N=8
REC = 18"

I--15--

-20--

-25-

SANDY SILT, fine to medium, moist,
dark greenish gray, contains mica.

ML

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-748
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

ML

Greenish gray, contains no sand.

With fine - med. sand.

Moist, dark greenish gray, weak HCI
reaction, moderate cementation, 3%
med. - coarse shell fragments.

5% med. - coarse shell fragments, no
cemented sand.

3% med. - coarse shell fragments.

continued on next page

-30-

-35-

-40-

-45-

-50-

55

3+4+5
N=9
REC = 18"

5+7+8
N =15
REC = 18"

4+5+7
N = 12
REC = 18"

12+24+5/3"
N = 29/9"
REC = 16"

7+6+8
N = 14
REC = 18"

4+4+6
N = 10
REC = 18"

X

___________ I _______________________________________________________ A. J u U U

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-748
abel BORING Calvert-County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4

DEPT STRATA DESCRIPTION ELE. WL SAMPLING TESTS(FT)CLASS. I (F) DEPTH DT REMARKS

ML

Greenish gray, moderate HCI reaction,
moderate cementation, 15% med. -
coarse shell fragments.

Dark greenish gray, no cemented sand.

Greenish gray, weak HCI reaction, 3%
med. - coarse shell fragments.

Dark greenish gray.

Light greenish gray, strong HCI reaction,
strong cementation, 40% med. - coarse
shell fragments.

continued on next page

60-

65-

ý-70-

75-

-80--

-85-

-90-

18+13+11
N = 24
REC = 18"

50/4"
N = 50/4"
REC = 4"

5+6+13
N = 19
REC = 18"

7+7+9
N = 16
REC = 18"

7+8+9
N = 17
REC = 18"

3+5+6
N = 11
REC = 18"

13+26+ 17
N = 43
REC = 18"

Drilling
penetration rate
slower

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



0ch TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-748
Babel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 4 of 4 06120048

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) ; DEPTHI DATA T S R A

ML

Dark greenish gray, weak HCI reaction,
15% med. - coarse shell fragments.

Weak HCI reaction, 3% med. - coarse
shell fagments.

-95-

-100-

31+21+17
N = 38
REC = 18"

7+12+16
N = 28
REC = 18"

100.0 -17.6
BOTTOM OF BORING @ 100.0 FT.

I*

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-749hnabel BORING Calvert County, MarylandCotatNme:0104

WSchnabel Engineering LOG Sheet: 1 of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: D. Reese Encountered 5/23 --- 23.5' 4.0' ---

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary)

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M. Aries

Dates Started: 5/23/06 Finished: 5/23/06

Location: Northing: 215775.08 ft
Easting: 960332.24 ft

Ground Surface Elevation: 102.5 (feet)

D(P•TH STRATA DESCRIPTION CLASS. E(.FT. EWL SAMPLING TESTS REMARKS

____ _________________....'MDEPTHI DATA ____I____

0.2

2.0 -

KROOTMAT AND TOPSOIL. Z 102.3SC

CLAYEY SAND, fine to medium
grained, moist, brown, contains root

.fragments. 100.5

POORLY GRADED SAND WITH CLAY,
fine to coarse grained, moist, brown.

1+1+2
N=3
REC = 14"

3+2+2
N=4
REC = 16"

WOH+3+3
N=6
REC = 14"

3+4+5
N=9
REC = 14"

0-4' hollow
stem auger

4-55' 3-7/8"
mud rotary

-5-

orangeish brown.

7.0
POORLY GRADED SAND, fine to SP
coarse grained, moist, yellow, with
gravel.

orangeish yellow.

95.5

89.5

--10--

13.0
POORLY GRADED SAND WITH SILT
and gravel, fine to coarse grained,
moist, yellowish orange.

SP-SM

-15-

4+6+8
N = 14
REC = 18"

5+8+10
N = 18
REC = 18"

6+12+12
N = 24
REC = 12"

4+5+6
N = 11
REC = 18"

brownish, orange.

wet, orange.

continued on next page

-- 20-

-25

N

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



.chnabeel

VSchnabel Engineering

TEST Pro-ject:
BORING

LOG

Calvert Cliffs Nuclear Power Plant

Calvert County, Maryland
Boring Number: E
Contract Number: 06120048

3-749I
I

DEPTH STRATA DESCRIPTION

orangeish brown.

32.0

37.0

47.0

52.0

57.0

SANDY SILT, fine to medium, moist, ML
dark gray.

70.5

65.5
LEAN CLAY, moist, dark gray, with
sand.

CL

fine to medium sandy

55.5SANDY SILT, fine to medium, moist,
dark gray.

50.5
LEAN CLAY, moist, dark gray, with shell
fragments, sand.

2-15/16" mud
rotary

45.5
SILTY SAND, fine to medium grained,
moist, dark gray.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-749
abel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 3

DEPTH STRATA DESCRIPTION CLASS. i ELEV.- WL SAMPLING TESTS REMARKS
(FT) I (FT) _ DEPTH DATA I

SM

contains cemented sand.

67.0

75.0

SANDY SILT, fine to medium, moist, ML
dark gray, trace fine to medium shell
fragments, weak HCI reaction, 0-5%
shell frag.

35.5

27.5

-60--

-65-

-70--

-75-

5+5+6
N=11
REC = 18"

15+50
N =50
REC = 12"

3+3+4
N=7
REC = 18"

4+4+4
N=8
REC = 18"

BOTTOM OF BORING @ 75.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



jbe TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-750e hnab_ BORING Calvert County, MarylandCotatNme:0104

'Schnabel Engineering LOG Sheet: I of 3

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Chew Encountered 7/10 --- 43.5'

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: B. Bradfield

Dates Started: 7/10/06 Finished: 7/10/06

Location: Northing: 215849.16 ft
Easting: 959930.06 ft

Ground Surface Elevation: 72.4 (feet)

DEPT STRATA DESCRIPTION ECLASS. LEV(- W SAMPLING TESTS REMARKS

(FT) IFT) DEPTH DATA

Aueeawt
SILTY SAND, fine to coarse grained,
moist, yellowish brown.

SM 1+1+2
N = 3

Dark orangeish brown. z4.5

7.0

10.0

17.0

22.0

SANDY LEAN CLAY, fine to medium, CL
moist, orangeish brown and light gray.

FAT CLAY with sand, moist, gray, CH
contains mica.

ELASTIC SILT with sand, moist, gray, MH
contains mica.

Gray and dark gray, some pockets
(<1/2") of sandy clay.

FAT CLAY with silt and sand, moist, CH
gray and dark gray, contains mica,
some pockets (<1/2") of sandy clay.

67.9

65.4

62.4

55.4

5

-10-

-15-

-20-

-25-

3+3+3
N=6
REC = 18"

2+3+4
N=7
REC = 13"

3+3+14
N = 17
REC = 18"

1+2+3
N=5
REC = 15"

4+3+4
N=7
REC = 18"

4+4+7
N = 11

7+9+10
N = 19
REC = 18"

4-1/4" HSA to 9
ft.

9'- Started mud
rotary with
3-7/8" tri-cone
roller bit

LEAN CLAY with silt and sand, moist,
gray and dark gray, contains mica.

CL
50.4

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-750
B BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 3

DEPTH STRATA DESCRIPTION CLASS. EI-E." WL SAMPLING TESTS REMARKS
(FT) I (_r) " DEPTHI DATA

CL

sandy

37.0

42.0

52.0

SANDY SILT, fine, moist, greenish gray, ML
contains mica.

CLAYEY SAND, fine to coarse grained, SC
wet, gray and brownish white, 10-20%
fine to medium shell fragments,
contains mica, strong HCI reaction,
weak cementation.

Light gray and brownish white, 50-60%
fine to coarse shell fragments, strong
HCI reaction, moderate cementation.

35.4

30.4

20.4

-30-

.1

- 3 5 -

-40-

r-45

-50-

-55-

IREC = 20"

3+4+4
N=8
REC = 18"

4+5+7
N =12
REC = 18"

6+8+15
N =23
REC = 18"

REC = 11"

5+6+7
N =13
REC = 18"

I
46-52'- Harder
drilling

POORLY GRADED SAND WITH CLAY,
fine to medium grained, wet, gray and
brownish white, 20-30% fine to coarse
shell fragments, strong HCI reaction,
HCI reaction localized to shell
fragments.

SP-SC

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant

Calvert County, Maryland
Boring Number:

DEPTH STRATA DESCRIPTION(FT)

62.0

73.9

CLAYEY SAND, fine to medium
grained, wet, greenish gray, 0-10% fine
to medium shell fragments, contains
mica, weak HCI reaction, HCI reaction
localized to shell fragments.

-1.6
BOTTOM OF BORING @ 73.9 FT.

0"

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



hnabel
Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

Boring Number: B-751
Contract Number:
Sheet: 1 of 3

06120048

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: D. Reese

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary)

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M. Aries

Dates Started: 5/22/06 Finished: 5/22/06

Location: Northing: 215588.86 ft
Easting: 960146.2 ft

Ground Surface Elevation: 92.2 (feet)

Groundwater Observations

Date Time Depth Casing Caved

Encountered 5/22 --- 13.5' 4.0' --

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(F-r) (FT) DEPTH.I DATA I I- L = . Au - ,, ....u
0.4

2.5

5.0

10.0

13.0

, ROOTMAT AND TOPSOIL

SILTY SAND, fine to medium grained,
moist, brown, contains root fragments.

SM

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, moist, brown.

POORLY GRADED SAND, fine to SP
coarse grained, moist, brown, trace
gravel.

yellowish orange, with gravel.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, yellowish
orange.

POORLY GRADED SAND with gravel, SP
fine to coarse grained, moist, brownish
orange.

91.8

89.7

87.2

82.2

79.2

75.2

5

17.0
SILTY SAND, fine to coarse grained,
wet, orange, trace gravel.

SM

10-

-15-

-20-

-25-

1+1+2
N=3
REC = 9"

3+4+3
N=7
REC = 18"

1+2+3
N=5
REC = 12"

5+6+6
N = 12
REC = 18"

5+7+8
N = 15
REC = 16"

7+10+10
N = 20
REC = 18"

3+3+2
N=5
REC = 13"

2+1+1
N=2
REC = 14"

stem auger.

4-75' mud
rotary

fine to medium grained, no gravel.

continued on next page

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-751
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 3
DEPTH S ELEV. IW SAMPLING

(FT)STRATA DESCRIPTION (Fr) DEPTHI DATA TEST REMARKS

SM

26.5

29.0

47.0

57.0

SANDY SILT, fine to medium, moist, ML
reddish orange.

SANDY LEAN CLAY, fine to medium, CL
moist, gray.

CLAYEY SAND, fine to medium SC
grained, moist, greenish gray.

65.7

63.2

45.2

35.2

-30-

-35-

-40-

-45-

-50-

-55-

I

1+2+3
N=5
REC = 16"

REC = 24"

3+3+4
N=7
REC = 18"

REC = 24"

6+6+7
N = 13
REC = 18"

3+3+4
N=7
REC = 18"

I

SANDY SILT, fine to medium, moist,
greenish gray.

continued on next page

ML

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



'Tchnabel
TEST Project: Calvert Cliffs Nuclear Power Plant

BORING Calvert County, Maryland
LOG

STRATA DESCRIPTION

SILTY SAND, fine to medium grained,
moist, greenish gray, trace fine to
coarse shell fragments, strong HCI
reaction, 0-10% shell frag.

with fine to coarse shell fragments,
15-20% shell frag..

73.9 18.3

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



10!h a 'l TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-752Babel BORING Calvert County, Maryland Contract Number: 06120048
-Schnabel ngnern LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations
FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 7/5 --- 23.5' - ---

Drilling Method: 3-7/8" OD Tri-cone Roller Bit Start of day 7/6 -- 23.0' ..

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant Water Reading 7/27 --- 58.0' - ---

Dates Started: 7/5/06 Finished: 7/6/06

Location: Northing: 215489.21 ft
Easting: 960257.57 ft

Ground Surface Elevation: 95.8 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEVIWL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

0.5

1.5

10.0 -

22.0

7

FL, RAND TOPSOIL.

SILTY SAND, fine to medium grained,
moist, orangeish brown, contains root
fragments. /

SM

SP-SM

95.3

94.3 zzPOORLY GRADED SAND WITH SILT,
medium to coarse grained, moist,
orangeish brown.

Light yellowish orange, contains root
fragments.

No root fragments.

WELL GRADED SAND WITH SILT, fine
to medium grained, moist, yellowish
orange, trace organic matter.

SW-SM
85.8

73.8

5-

-10-

-15-

-20-

-25-

wor+1 +2
N=3

REC = 14"

2+2+2
N=4
REC = 18"

1+3+3
N=6
REC = 18"

2+2+4
N=6
REC = 18"

2+2+5
N=7
REC = 18"

3+5+13
N = 18
REC = 18"

2+5+6
N = 11
REC = 18"

w=5.9%

w=6.7%

w=12.7%

SILTY SAND, fine to medium grained,
wet, mottled grayish orange, contains
mica.
Remarks

23.5 ft: Change from hollow stem auger

continued on next page

SM

7-
3+3+2
N=5
REC = 18"

Change from
hollow stem
auger to mud
rotary drilling

Comments:
1. Ground water observation well OW-752B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-752A installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-752
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS ELEV. SAMPLING TESTS REMARKS
(FT) 1 DEPTH DATA

to mud rotary drilling SM

Moist, gray.

31.0

36.0

45.0

52.0

56.0

Sandy FAT CLAY, fine to medium CH
grained, moist, dark greenish gray,
contains mica.

ELASTIC SILT, moist, dark greenish MH
gray, with sand, fine - med. sand.

Trace sand.

FAT CLAY, moist, dark greenish gray CH

SILTY SAND, fine to medium grained, SM
moist, dark greenish gray, contains
mica.

64.8

59.8

50.8

43.8

-30-

-35-

-40-

r-45--

-50-

-55-

2+1+2
N=3
REC = 18"

3+4+5
N=9
REC = 18"

3+4+5
N=9
REC = 18"

3+5+6
N = 11
REC = 18"

5+6+8
N = 14
REC = 18"

10+8+9
N = 17
REC = 18"

w=29.0%

w=29.1%
LL=52
PL=23

w=33.1%
LL=63
PL=31

w-37.1%
LL=71
PL=26

w=40.3%
LL=68
PL=24

w=27.7%
LL=40
PL=29

10l tR
ORGANIC CLAY, moist, dark greenish
gray, contains mica.

OH

continued on next page

Comments:
1. Ground water observation well OW-752B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-752A installed at nearby location.



S~nabel

-Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

Boring Number: B-752 I

DEPTH STRATA DESCRIPTION(FT)

60.0

65.0

ELASTIC SILT, moist, gray

Sandy SILT, fine to medium grained,
moist, dark greenish gray, weak MCI
reaction, 3% medium - coarse shell
fragments.

Remarks
73 ft: Rig chatter

Strong HCI reaction, 15% medium -
coarse shell.

Contains cemented sand, strong MCI
reaction, 25% medium - coarse shell
fragments.

Rig chatter

80.0 - 15.8
POORLY GRADED SAND WITH SILT,
weak HCI reaction, 5% medium - coarse
shell fragments.

Weak HCI reaction, 3% medium -
coarse shell fragments.

continued on next page

SP-SM

w=28.0%

Comments:
1. Ground water observation well OW-752B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-752A installed at nearby location.



c TEST Project: Cenabl BORING C

Schnabel Engineering LOG

DEPTH STRATA DESCRIPTION
(FT)

Weak HCI reaction, 3% medium -
coarse shell fragments.

alvert Cliffs Nuclear Power Plant
alvert C3ounty, Maryland

95.0

100.0

CLAYEY SAND, greenish gray, strong
HCI reaction, 25% medium - coarse
shell fragments.

i BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Ground water observation well OW-752B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-752A installed at nearby location.



jlcTEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-753e hnabel BORING Calvert County, MarylandCotatNme:0204
'AP Contract Number: 06120048vSchnabel Engineering LOG Sheet: I of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 7(6 --- 13.5'

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: CME-550 (ATV)

Schnabel Representative: K. Bell

Dates Started: 7/6/06 Finished: 7/6/06

Location: Northing: 217831.2 ft
Easting: 960648.86 ft

Ground Surface Elevation: 48.8 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV'WL[ SAMPLING TESTS REMARKS
(FT) (FT)[ 1  DEPESS DARASDEPTH DATA

0.6
ROOTMAT AND TOPSOIL.

7.0

10.0

13.0

17.0

22.0

CLAYEY SAND, fine to coarse grained, SC
moist, yellowish brown, trace root
fragments.

yellowish brown and orangeish brown,
Iron staining.

yellowish brown and gray.

Sandy LEAN CLAY, moist, orangeish CL
brown and gray, Iron staining.

CLAYEY SAND, fine to coarse grained, SC
moist, orangeish brown and gray.

POORLY GRADED SAND WITH SILT, SP-SM
fine to medium grained, wet, yellowish
brown and orangeish brown.

FAT CLAY, moist, gray, trace sand, CH
trace fine to medium shell fragments,
2-5%, HCI reaction weak.

48.2

41.8

5

z
z

38.8

35.8

31.8

26.8

V

-10-

L-

-15-

-20-

-25-

2+6+10
N = 16
REC = 15"

4+4+6
N=10
REC = 16"

2+4+5
N=9
REC = 15"

4+4+6
N=10
REC = 18"

4+5+6
N = 11
REC = 10"

9+11+9
N = 20
REC =9"

2+4+4
N=8
REC = 18"

3+3+4
N=7
REC = 18"

Start of mud
rotary drilling

SANDY ELASTIC SILT, moist, gray and
blueish gray.

MH

continued on next page

I
Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-753
hnabei BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2

DEPTH ELEV. SAMPLING
(FT) STRATA DESCRIPTION CLASS. WL DEPT DATA TESTS REMARKS(FT)PT TESATEMRK

MH

27.0

40.0

SILTY SAND, fine to medium grained,
moist, gray, trace fine to medium shell
fragments, 2-5%, strong cementation,
HCI reaction strong,

wet, blueish gray, contains fine to
coarse shell fragments, 30-40%.

SM
21.8

8.8

-- 30-

50/1"
N = 50/1"
REC = 1"

5+5+7
N =12
REC = 18"

5+9+9
N = 18
REC = 18"

Harder drilling

Rig chatter

-35-

-40- NBOTTOM OF BORING @ 40.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



e"~chnabel
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plan

Calvert County, Maryland
it Boring Number: B-754 I

Contract Number: 06120048
Sheet: 1 of 2

Groundwater ObservationsBoring Contractor: UNI-TECH DRILLING
MALAGA, NEW JERSEY

Boring Foreman: J. Blemings

Drilling Method: 3-7/8" O.D. Drag Bit (Mud Rotary)

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5/16/06 Finished: 5/16/06

Location: Northing: 217369.78 ft
Easting: 960290.37 ft

Ground Surface Elevation: 67.0 (feet)

DEPTH
DEPTH

(FT)

0.5

STRATA DESCRIPTION

Forest litter, rootmat and topsoil.

SILTY SAND, fine to coarse grained,
moist, brown, contains root fragments.

wet, brown and dark brown.

fine to medium grained, brown.
-- 5

9.5

12.0

22.0

LEAN CLAY, moist, gray, with fine to CL
medium sand, trace mica.

FAT CLAY, moist, gray, trace fine to CH
medium sand and mica.

57.5

55.0

45.0
ELASTIC SILT, moist, light greenish
gray and gray, trace fine to medium
sand.

MH

continued on next page

Comments:
1. Ground water observation well OW-754 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-754
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION C ELEV. WL SAMPLING TESTS REMARKS
(M'r_ (FT _ DEPTHI DATA

MH

gray, with fine to medium sand, trace
organic matter (±1%).

32.0

41.0

50.0

SILTY SAND, fine to medium grained,
wet, dark gray, little fine to coarse shell
fragments (±15%), strong HCI reaction.

light brown, mostly fine to coarse shell
fragments (±80%).

brown, some fine to coarse shell
fragments (±40%) below 39.5 ft.

SM
35.0

26.0

17.0

-30-

-35-

-40-

6+8+10
N =18
REC = 18"

25+43+26
N = 69
REC = 16"

9+23+31
N=54
REC = 15"

3+5+7
N = 12
REC = 18"

4+5+4
N=9
REC = 18"

*Very slight rig
chatter as
rotary advanced
from 38 to 41 ft.

LEAN CLAY, moist, greenish gray and
gray, with fine to medium sand, trace
fine to coarse shell fragments (±1%),
weak HCI reaction.

greenish gray, trace fine to medium
sand and mica.

CL

-45-

-50- zBOTTOM OF BORING @ 50.0 FT.

Comments:
1. Ground water observation well OW-754 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-755
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 2

Groundwater ObservationsBoring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: T. Chew

Drilling Method: 2-15/16" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: B. Bradfield

Dates Started: 8/2/06 Finished: 8/2/06

Location: Northing: 215923.66 ft
Easting: 961637.86 ft

Ground Surface Elevation: 95.0 (feet)

DEPTH STRATA DESCRIPTION CLA
(FT)i

POORLY GRADED SAND, fine to
coarse grained, moist, light brown, trace
silt.

IJ

7.0

13.0

17.0

22.0

POORLY GRADED.SAND WITH SILT, SP-SM
fine to coarse grained, moist, orangeish
brown.

No cemented sand.

POORLY GRADED SAND, fine to SP
coarse grained, moist, light brown and
orangeish brown, trace silt.

SILTY SAND, fine to medium grained, SM
moist, light brown and gray, alternating
colors form layers <1/8" thick.

88.0

82.0

78.0

73.0
SANDY SILT, fine to medium, moist,
light brown and gray, alternating colors
form layers 1/16-1/8" thick.

continued on next page

ML

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



4eph TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-755
Babe BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 2

DEPTH I ELEV. SAMPLING
(FT) STRATA DESCRIPTION CLASS. ELEV. WL { SAPDI N TESTS REMARKSIF)(T DEPTHI DATAI

ML

29.5

32.0

37.0

40.0

SILTY SAND, fine to medium grained, SM
moist, dark gray.

SANDY FAT CLAY, moist, dark gray, CH
contains mica.

SANDY LEAN CLAY, moist, dark gray, CL
contains mica.

65.5

63.0

58.0

55.0

-30-

-35-

--40--

3+1+3
N=4
REC = 18"

4+4+11
N = 15
REC = 18"

2+3+6
N=9
REC = 18"

BOTTOM OF BORING @ 40.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-756h0#-1nabel BORING Calvert County, MarylandCotatNme:0104

-- Schnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC. Groundwater Observations

FREDERICK, MARYLAND Date Time Depth Casing Caved

Boring Foreman: T. Connelly Encountered 5/25 --- 7.5'

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary)

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: R. Vinzant

Dates Started: 5/25/06 Finished: 5/25/06

Location: Northing: 215504.6 ft
Easting: 961215.1 ft

Ground Surface Elevation: 106.9 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

0.5 Forest litter, rootmat and topsoil. - 106.4 1+1+2
SANDY LEAN CLAY, fine to medium, CL N = 3
moist, dark brown, with root fragments, REC = 18"

and organic matter.

orangeish brown. M 3+2+3
N=5

I REC = 18"
4.5102.4 Change from

POORLY GRADED SAND WITH SILT, SP-SM hollow stem
fine to coarse grained, moist, light 6+5+5 auger to mud
brown. N=10 rotary drilling

REC = 13"

wet, light orangeish brown. 4+5+5

REC = 15"

-10-

6+5+5
N=10
REC = 13"

fine to medium grained, moist, reddish 7+9+8
o brown. N = 17

15 REC 16"

z
X
U)

L0

fine to coarse grained, wet, light grayish 8+9+11
orange. N = 20

REC =13"

CD0

0-

0~

0
-• fine to medium grained, dark orangeish 3+5+6

brown. N = 11
2 REC = 15"

Hcontinued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-756 installed at nearby location.



Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant

BORING Calvert County, Maryland

LOG

DEPTH
(FT) STRATA DESCRIPTION

fine to coarse grained, deddish brown.

dark reddish orange (3" layer of white
clay).

36.0 70.9

greenish gray, contains mica.

46.0 60.9
LEAN CLAY, moist, oliveish gray, with
fine to medium sand, contains mica.

50.0 56.9
BOTTOM OF BORING @ 50.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-756 installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant ng Number: B-757echnabel BORING Calvert County, Maryland ori tr,
t.SchnabelE -ngineering LOG Sýh I of 2Con ct Number: 06120048

Groundwater Observations
Boring Contractor: CONNELLY AND ASSOCIATES, INC.

FREDERICK, MARYLAND

IBoring Foreman: T. Connelly

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary)

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: R. Vinzant

Dates Started: 5/25/06 Finished: 5/25106

Location: Northing: 215135.13 ft
Easting: 960760.6 ft

Ground Surface Elevation: 106.9 (feet)

DEPTH
(FT) STRATA DESCRIPTION

0.5 Forest litter, rootmat and topsoil.

SILTY SAND, fine to medium grained,
moist, brown, contains root fragments,

-,and organic matter.2.0 -

POORLY GRADED SAND WITH SILT
fine to medium grained, moist,
orangeish brown.

-- 5
fine to medium grained.

light orangeish brown.

wet, orangeish brown.

light orangeish brown.

orangeish brown.

continued on next page

-V
Changed from
hollow stem
auger to mud
rotary drilling

0

14"

15"

I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-757
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL -SAMPLING T TESTS REMARKS
(F-T) (FT) DEPTH I DATA

SP-SM

26.0

40.0

80.9
POORLY GRADED SAND WITH CLAY,
fine to medium grained, wet, orangeish
brown.

mottled grayish orange.

SP-SC

-30--

-35-

-40-

3+3+2
N=5

REC = 18"

2+1+1
N=2
REC = 18"

2+2+2
N=4
REC = 18"66.9

BOTTOM OF BORING @ 40.0 FT.

* - J L U U U J I I

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: 13-75echnabOl BORING Calvert County, Maryland
'01100 Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: T. Connelly

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: CME-75

Schnabel Representative: R. Vinzant

Dates Started: 5/24/06 Finished: 5/24/06

Location: Northing: 215133.29 ft
Easting: 960332.67 ft

Ground Surface Elevation: 82.6 (feet)

DEPTH STRATA DESCRIPTION CLA(FT)

Groundwater Observations

POORLY GRADED SAND WITH SILT,
medium to coarse grained, organic
matter, trace gravel, moist, light
orangeish brown.

Reddish brown.

Orangeish brown, trace organic matter.

Light yellowish brown, trace gravel, and
mica.

Light orangeish brown, fine - med. sand.

Start of mud
rotary drilling

17.0

22.5

CLAYEY SAND, fine to medium SC
grained, wet, light orange.

65.6

60.1
SANDY LEAN CLAY, fine to medium,
moist, greenish gray, with mica.

continued on next page

CL

Comments:
1. Boring backfilled with cementlbentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-758
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION CLASS. E WL SAMPLING TESTS REMARKS
(FT) ::I_(FT) DEPTI1 DATA I

CL

-30-

-35-

-40-

1+3+3
N=6
REC = 18"

3+4+4
N=8
REC = 18"

4+5+6
N =11
REC = 18"

40.0 42.6
BOTTOM OF BORING @ 40.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.



jchnabel
Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plan
Calvert County, Maryland

it Boring Number: B-759 I
Contract Number: 06120048
Sheet: 1 of 4

Groundwater Observations

Date I Time I Depth Casing I Caved
Boring Contractor: UNI-TECH DRILLING

MALAGA, NEW JERSEY

Boring Foreman: J. Blemings

Drilling Method: 3-7/8" OD Drag Bit

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: B. Bradfield

Dates Started: 6/20/06 Finished: 6/21/06

Location: Northing: 214526.25 ft
Easting: 960025.32 ft

Ground Surface Elevation: 98.4 (feet)

Encountered 6/20 --- 10.5' ..

Water Reading 7/26 --- 61.3' ---

DETI ELEV. SAMPLING
DEPTH(F) STRATA DESCRIPTION CLASS. (FT) WL S TESTS REMARKS

(FT) (_T) DEPTH _DATA

0.2 K Forest litter, rootmat, and topsoil. z ML V3+3+3
N=6
REC = 7"SILT with sand, moist, yellowish brown

and brown, contains root fragments
1.5'-Begin
mud-rotary with
3-7/8" drag bit2.0

4.5

7.0

13.0

17.0

22.0

CLAYEY SAND, fine to medium SC
grained, moist, orangeish brown,
contains root fragments

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, moist, orangeish
brown and brown

POORLY GRADED SAND, fine to SP
coarse grained, trace gravel, trace silt,
moist, orangeish brown.

wet, yellowish brown

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse grained, wet, yellowish
brown

SILTY SAND, fine to coarse grained, SM
trace gravel, wet, orangeish brown and
reddish brown.

96.4

93.9

91.4

85.4

81.4

76.4

-5-

-10-

-15-

4+6+9
N=15
REC = 14"

2+3+3
N=6
REC = 14"

4+7+8
N = 15
REC = 10"

4+5+8
N = 13
REC = 10"

4+6+9
N =15
REC = 6"

8+7+5
N = 12
REC = 6"

2+2+2
N=4
REC = 15"

CLAYEY SAND, fine to medium
grained, wet, orangeish brown and light
gray

SC

-20-

-25-
continued on next page

I

Comments:
1. Ground water observation well OW-759B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-759A installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-759
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEM WL SAMPLING I TESTS REMARKS
FT) (FT) DEPTH DATA

SC

27.0

32.0

37.0

42.0

44.5

47.0

52.0

SANDY ELASTIC SILT, fine to medium, MH
wet, orangeish brown and mottled gray

FAT CLAY with sand, moist, gray, CH
contains mica

LEAN CLAY with sand, moist, gray, CL
contains mica

FAT CLAY with sand, moist, gray, CH
contains mica

POORLY GRADED SAND WITH CLAY, SP-SC
fine to medium grained, wet, dark gray,
contains mica.

LEAN CLAY with sand, moist, dark CL
gray, contains mica

71.4

66.4

61.4

56.4

53.9

51.4

46.4

~1

--30-

-35-,

-1

-40-

-45-

-50-

--55-

1+1+2
N=3
REC = 15"

2+3+2
N=5
REC = 18"

2+4+4
N=8
REC = 18"

2+4+5
N=9
REC = 18"

4+6+8
N = 14
REC = 18"

4+6+8
N = 14
REC = 18"

CLAYEY SAND, fine to medium
grained, moist, dark gray, contains mica

SC

N REC = 0" 57-62'-Harder
drilling

continued on next page

Comments:
1. Ground water observation well OW-759B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-759A installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-759
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 3 of 4
DPHELEV. SAMPLING

DEPTH STRATA DESCRIPTION CLASS. (F) WTL TESTS REMARKS
(FT) (FT) DEPTHI DATA

SC

59.5

fine to coarse grained, wet, gray and
brownish white, 30-40% fine to coarse

_Nshell fragments, strong HCI reaction
i CL 138.9

/

SANDY LEAN CLAY, fine to coarse,
wet, gray, 10-20% fine to medium shell
fragments, moderate HCI reaction,
moderate cementation

moist, 0-10% fine to medium shell
fragments, weak HCI reaction

65.5

68.5

72.0

77.0

82.0

87.0

SANDY FAT CLAY, fine to medium, CH
moist, gray, 0-10% fine to medium shell
fragments, contains mica, weak HCI
reaction

SANDY SILT, fine to coarse, moist, ML
gray, 20-30% fine to coarse shell
fragments, moderate HCI reaction,
moderate cementation, cemented sand
up to 1" in diameter

SILTY SAND, fine to medium grained, SM
wet, gray and brownish white, 30-40%
fine to medium shell fragments, strong
HCI reaction

POORLY GRADED SAND, fine to SP
medium grained, wet, gray and
brownish white, trace silt, 10-20% fine to
medium shell fragments, strong HCI
reaction, HCI reaction localized to shell
fragments

POORLY GRADED SAND WITH SILT, SP-SM
fine to mediumgrained, wet, gray and
brownish white, 20-30% fine to coarse
shell fragments, strong HCI reaction,
HCI reaction localized to shell fragments

32.9

29.9

26.4

21.4

16.4

11.4

60-

65-

-70-

-75-

80-

-85-

-90-

I

12+14+21
N = 35
REC = 18"

1+3+4
N=7
REC = 18"

REC = 24"

1+3+50/5"
N = 53/11"
REC = 8"

4+6+10
N = 16
REC = 18"

10+7+5
N = 12
REC = 15"

6+7+8
N=15
REC = 18"

3+4+8
N = 12
REC = 18"

68'-Start of day
6/21/06

70'-Intermittent
moderate to
hard drilling

z

CLAYEY SAND, fine to medium
grained, wet, gray, 0-10% fine to
medium shell fragments, moderate HCI
reaction, HCI reaction localized to shell
fragments

SC

continued on next page

,A t.

Comments:
1. Ground water observation well OW-759B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-759A installed at nearby location.



-Schnabel Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

4

DEPTH STRATA DESCRIPTION
(FT)

brownish white, 50-60% fine to coarse
shell fragments, strong HCI reaction

30-40% fine to medium shell fragments,
trace cemented sand, strong HCI
reaction

100.0 -

BOTTOM OF BORING @ 100.0 FT.

-1.7

-I, L L - L .. l L L

Comments:
1. Ground water observation well OW-759B installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-759A installed at nearby location,



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-765
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Groundwater Observations C

Date [Time Depth Casing Icaved

Boring Foreman: J. Blemings

Drilling Method: 3-7/8" OD Tn-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 7/11/06 Finished: 7/12106

Location: Northing: 216424.51 ft
Easting: 959701.22 ft

Ground Surface Elevation: 97.4 (feet)

DEPTH
(FT) STRATA DESCRIPTION

0.5
FL, R AND TOPSOIL. .

POORLY GRADED SAND WITH SILT,
medium to coarse grained, trace
organic matter, moist, dark yellowish

Lbrown.
Orangeish brown, contains root
fragments.

No root fragments.

Light yellowish brown.

Orangeish brown.

Wet, 4" section of light gray material

-5

2" layer of dark reddish brown.

continued on next page

I
Comments:
1. Ground water observation well OW-765A installed in boring upon completion.
2. '= See Appendix C for additional lab testing data.
3. Ground water observation well OW-765B installed at nearby location.



b TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-765
hnabel BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 2 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS( T I (FT) i DEPTH I DATA

SP-SM

27.0

37.0

42.0

47.0

52.0

57.0

70.4
SANDY LEAN CLAY, fine to medium,
moist, gray, contains mica.

CL

60.4

55.4

SILTY SAND, fine to medium grained, SM
moist, gray, contains mica.

SANDY LEAN CLAY, fine to medium, CL
moist, gray, contains mica.

SANDY SILT, fine to medium, moist, ML
dark greenish gray, contains mica.

n

-30-

-357

-40

-45-

-50-

-55-

3+3+3
N=6
REC = 18"

3+3+4
N=7
REC = 18"

6+8+13
N =21
REC = 18"

5+9+10
N = 19
REC = 18"

4+7+9
N = 16
REC = 18"

3+4+6
N = 10
REC = 18"

50.4

45.4
LEAN CLAY, moist, dark greenish gray,
with sand, contains mica, fine - med.
sand.

SILT, moist, dark greenish gray, with
sand, contains mica, fine - med. sand.

continued on next page

CL

40.4
ML

Comments:
1. Ground water observation well OW-765A installed in boring upon completion.
2. * = See Appendix C for additional lab testing data.
3. Ground water observation well OW-765B installed at nearby location.



Schnabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

I

DEPTH STRATA DESCRIPTION(FT)

Harder drilling

Contains cemented sand, strong HCI
reaction, weak cementation, 15% med. -
coarse shell fragments.

Strong HCI reaction, moderate
cementation, 15% med. - coarse shell
fragments.

73.0 24.4
SILTY SAND, fine to medium grained,
moist, greenish gray, strong HCI
reaction, moderate cementation, 25%
med. - coarse shell fragments.

Dark greenish gray, moderate HCI
reaction, weak cementation, 15%
layered med. - coarse shell fragments.

Wet, weak HCI reaction, 5% med. -
coarse shell fragments, no cementation.

SM
5,,

Drilling
penetration rate
faster

3% med. - coarse shell fragments.

continued on next page

Comments:
1. Ground water observation well OW-765A installed in boring upon completion.
2. * = See Appendix C for additional lab testing data.
3. Ground water observation well OW-765B installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant

hnabel BORING Calvert County, Maryland
-Schnabel Engineering LOG

DEPTH
(FT) STRATA DESCRIPTION

Moist.

Wet, light gray, strong HCI reaction,
strong cementation, 50% med. - coarse
shell fragments.

102.0 -4.6
BOTTOM OF BORING @ 102.0 FT.

Comments:
1. Ground water observation well OW-765A installed in boring upon completion.
2. * = See Appendix C for additional lab testing data.
3. Ground water observation well OW-765B installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-766
hnabe BORING Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of 2

I Groundwater ObservationsBoring Contractor: UNI-TECH DRILLING
MALAGA, NEW JERSEY

Boring Foreman: J. Evans

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary)

Drilling Equipment: Failing-1500 (Truck)

Schnabel Representative: R. Vinzant

Dates Started: 5/23/06 Finished: 5/23/06

Location: Northing: 216932.89 ft
Easting: 959791.5 ft

Ground Surface Elevation: 108.9 (feet)

DEPTH STRATA DESCRIPTION CLA
(FTr)

POORLY GRADED SAND WITH SILT,
trace root fragments, fine to medium
grained, wet, dark brown.

reddish brown.

orangeish brown.

moist.

wet, trace gravel, fine to coarse grained.

reddish brown.

continued on next page

-5

comments:
1. Ground water observation well OW-766 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



Comments.
1. Ground water observation well OW-766 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-768
Babel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 4

Boring Contractor: CONNELLY AND ASSOCIATES, INC.

.FREDERICK, MARYLAND

Boring Foreman: D. Reese

Drilling Method: 3-7/8" OD Tri-cone Roller Bit (Mud Rotary)

Drilling Equipment: CME-75 (Truck)

Schnabel Representative: M Aries

Dates Started: 6/19/06 Finished: 6/20/06

Location: Northing: 217116.03 ft
Easting: 962242.98 ft

Ground Surface Elevation: 48.4 (feet)

Groundwater Observations

Date I Time I Depth Casina Caved
f t + 4 +

Encountered 6/20 23.5' 0.0'
+ -~ 4 -I.

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING 1 TESTS I REMARKS(FT) (_FT) DEPTH DATA

0.3 NFL, R AND TOPSOIL. 48.1FILL
Sandy lean clay FILL, contains root
fragments, fine to coarse, moist, brown.

2.0

7.0

13.0

23.0

SILTY SAND, fine to medium grained, SM
moist, brown.

LEAN CLAY, moist, brown and green. CL

trace sand.

ELASTIC SILT, moist, green and brown. MH

with ironite layers.

46.4

41.4

35.4

21
-5-

21

10-

-15-

--20--

21

1+3+3
N=6
REC = 12"

5+6+6
N = 12
REC = 18"

5+6+7
N = 13
REC = 18"

3+4+5
N=9
REC = 12"

2+2+3
N=5
REC = 14"

1+3+3
N=6
REC = 16"

1+3+4
N=7
REC = 18"

WOH+1+1
N=2
REC = 12"

0-40' Hollow
stem auger

')r A
SILTY SAND, fine to medium grained,
wet, brown.

SM

-25-
continued on next page

I

Comments:
1. Boring backfilled with cement/bentonite groyt through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-768A installed at nearby location.



"hnabel
,bet Engineering

TEST Project:
BORING

LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

STRATA DESCRIPTION

moist, green, with fine to coarse shell
fragments, strong HCI reaction, 30-40%
shell frag.

contains cemented sand, 40-50% shell
frag.

fine grained, trace fine to medium shell
fragments, moderate HCI reaction,
0-10% shell frag. 40-100' mud

rotary, 3-7/8"
roller bit

fine to medium grained, weak HCI
reaction.

with fine to coarse shell fragments,
strong HCI reaction, 60-70% shell frag.

wet, green and white, contains
cemented sand, 60-80% shell frag, 1/4"
layers of cemented sand and shells.

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-768A installed at nearby location.



Ochnabel
inabel Engineering

TEST Project: Calvert Cliffs Nuclear Power Plant
BORING Calvert County, Maryland

LOG

STRATA DESCRIPTION

green, moderate HCI reaction, 10-20%
shell frag.

67.0
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, green,
trace fine to medium shell fragments,
moderate HCI reaction, 0-10% shell
frag.

72.0
SILTY SAND, fine to medium grained,
moist, green.

77.0
SANDY SILT, fine to medium, moist,
green, trace fine to medium shell
fragments, moderate HCI reaction,
0-10% shell frag.

82.0

HCI reaction, 40-60%

continued on next page

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-768A installed at nearby location.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-768
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 4 of 4

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA I I

SM

92.0 -
SANDY SILT, fine to medium, moist,
oliveish green, with fine to medium shell
fragments, moderate HCI reaction,
10-15% shell frag.

ML

-95-

4+6+7
N = 13
REC = 18"

4+7+8
N = 15
REC = 18"

97.0 -48.6
ELASTIC SILT, moist, oliveish green,
with sand, trace fine to medium shell
fragments, moderate HCI reaction,
0-5% shell frag.

MH

100.0 - -100-
BOTTOM OF BORING @ 100.0 FT.

Comments:
1. Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
2. * = See Appendix I for additional lab testing data.
3. Ground water observation well OW-768A installed at nearby location.



/ TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-769e hn~abe:. BORING Calvert County, MarylandCotatNme:0104

lSchnabel Engineering LOG Sheet: I of 2

Boring Contractor: UNI-TECH DRILLING Groundwater Observations

MALAGA, NEW JERSEY Date Time Depth Casing Caved

Boring Foreman: J. Blemings Encountered 5/11 --- 24.5' - ---

Drilling Method: 3-7/8" O.D. Drag Bit (Mud Rotary)
Water Reading 7/25 -- 24.3' --

Drilling Equipment: CME-750 (ATV)

Schnabel Representative: K. Megginson

Dates Started: 5111/06 Finished: 5/11/06

Location: Northing: 216589.75 ft
Easting: 962559.47 ft

Ground Surface Elevation: 54.2 (feet)

DEPTH 1 STRATA DESCRIPTION CLSS. ELEV. WL SAMPLING TESTS REMARKS(FT) 
(FT) DEPTHI DATA._

Forest litter, rootmat and topsoil.
0.7

4.5

8.5

SILTY SAND, fine to medium grained, SM
moist, brown and dark brown, contains
root fragments.

fine to coarse grained, light brown.

CLAYEY SAND, fine to coarse grained, SC
moist, brown, (coarse sand is
subangular to subrounded).

orangeish brown and brown.

53.5

49.7

45.7

1+1/12"
N = 1/12"

[REC = 7"

udJ rodsused.

3+5+5
N = 10
REC = 15"

LEAN CLAY, moist, light orangeish
brown and grayish brown, trace fine to
medium sand.

fine to medium sandy, light orangeish
brown and light grayish brown, trace
mica, contains clayey sand lenses,
(bedding thickness 1/8 inch).

grayish brown and light orangeish
brown.

orangeish brown and grayish brown,
trace fine to medium sand, (soil
structure exhibits vertical laminations -
laminations no greater than 1/16 inch
thick).

CL

--5--

-10-

--15--

-20-

-25-

El
El

5+4+5
N=9
REC = 16"

6+6+8
N = 14
REC = 16"

3+2+4
N=6
REC 18"

WOH+3+3
N=6
REC = 18"

WOH+2+2
N=4
REC = 18"

3+4+6
N = 10
REC = 12"

Korangeish brown and light brown, trace
fine to medium sand.

continued on next page

Comments:
1. Ground water observation wel OW-769 installed in boring upon completion.
2. " = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-769
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION CLASS. "ELEVW SAMPLING TESTS REMARKS
(FT) (FT) DEPTH DATA

wet, light brown and dark orangeish
brown, with fine to medium sand.

CL

27.0

32.0

37.0

50.0

CLAYEY SAND, fine to medium SC
grained, wet, brown and orangeish
brown, (high percentage of fines).

light gray and gray below 29.7 ft.

SILTY SAND, fine to medium grained, SM
wet, gray, trace fine to coarse shell
fragments (±5%), weak HCI reaction.

CLAYEY SAND, fine to medium SC
grained, wet, gray, few fine to coarse
shell fragments (±10%), strong HCI
reaction, contains fine to medium
strongly cement sand layer from 38.5 to
39 ft.

dark gray, weak HCI reaction.

27.2

22.2

17.2

4.2

-30-

-35-

-40-

-45-

-50--

4+1+4
N=5
REC = 18"

4+4+4
N=8
REC = 18"

17+9+6
N = 15
REC = 16"

3+3+5
N=8
REC = 18"

3+4+3
N=7
REC = 18"

BOTTOM OF BORING @ 50.0 FT.

ri L a ~ 4 L
Comments:
1. Ground water observation wel OW-769 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



0-*0' h n a BORING Calvert County, Marylandb4o, TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-771."000 Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 1 of 2

Boring Contractor: CONNELLY AND ASSOCIATES, INC.
FREDERICK, MARYLAND

Boring Foreman: T. Connelly

Drilling Method: 3-7/8" OD Tri-cone Roller Bit

Drilling Equipment: Diedrich D-50 (ATC)

Schnabel Representative: R. Vinzant

Dates Started: 6/22/06 Finished: 6/22/06

Location: Northing: 215466.6 ft
Easting: 962826.95 ft

Ground Surface Elevation: 121.6 (feet)

Groundwater Observations

Date I Time Depth Casing Caved

Encountered 6/22 --- 11.0'

Water Reading 7125 --- DRY

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS ] REMARKS
(FT) (FT) DEPTH I DATA

0.5 FL, R AND TOPSOIL. / 121.1SP-SM
POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, yellowish
brown.

Moist, yellowish orange, trace root
fragments.

4.5

7.0

-1
SANDY ELASTIC SILT, fine to medium, MH
moist, yellowish orange, trace root
fragments.

____ t

17.1
-5-

-10-

1A 9

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, reddish
brown.

Wet.

Yellowish orange, Med. - coarse sand.

Moist, reddish brown.

Orangeish brown.

continued on next page

SP-SM i

2+1+2
N=3
REC = 18"

6+8+6
N = 14
REC = 18"

3+4+5
N=9
REC = 18"

7+10+12
N = 22
REC = 18"

5+7+10
N = 17
REC = 18"

5+5+8
N = 13
REC = 18"

9+10+9
N = 19
REC = 18"

9+13+12
N = 25
REC = 18"

Change from
hollow stem
auger to mud
rotary drilling

-15-

-20-

-25-

I
Comments:
1. Ground water observation well OW-770 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Boring Number: B-770
hnabel BORING Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 2 of 2

DEPTH STRATA DESCRIPTION CLASS. ELEV] WL SAMPLING TESTS REMARKS
(FT) (FT) I DEPTH DATA

SP-SM

Wet, light yellowish brown.

37.0 84.6
POORLY GRADED SAND WITH CLAY,
fine to medium grained, moist, mottled
grayish orange.

Gray, contains organic matter.

SP-SC

-30-

-35-

-40---

-45-

-50-

10+11+13
N =24
REC = 15"

9+12+14
N =26
REC = 18"

3+3+1
N=4
REC = 14"

2+1+1
N=2
REC = 6"

2+8+8
N = 16
REC = 12"

44.0 A- 77.6CL
LEAN CLAY, moist, mottled orangeish
gray, with sand, Fine - med. sand.

46.0

49.5
50.0

FAT CLAY, moist, mottled orangeish CH
gray, with sand, Fine - med. sand.

75.6

17"2 1

POORLY GRADED SAND WITH SILT,
fine to medium grained, moist, reddish
brown.

SP-SM 71.6

BOTTOM OF BORING @ 50.0 FT.

Comments:
1. Ground water observation well OW-770 installed in boring upon completion.
2. * = See Appendix I for additional lab testing data.



Schnabel Project No. 06120048
Appendix C: Borings and Test Pits

TEST PIT LOGS

Project No. 06120048/April 13, 2007 Schnabel Enoineering North, LLCt'



el TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B3070h,0na be PIT Calvert County, Maryland Contract Number: 06120048

•schn-abel Engineering LOG Sheet: 1 of I

Boring Contractor: Groundwater Observations
Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/29/06 Finished: 7/29/06

Location: Northing: 216957.53 ft

Easting: 960690.62 ft

Ground Surface Elevation: 119.4 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WIL SAMPLING TESTS REMARKS
(FIT) D(FT) EPTHt DATA

0.3 -Rootmat and topsoil
ML

SILT (ML), trace fine to medium sand,
contains root fragments, moist, brown.

Fine to medium sandy below 1.5 ft.

3.0

4.0

6.7

i i i

SILTY SAND (SM), fine to medium,
contains poorly graded sand with silt
lenses, moist, brown and light brown.

SM

SP-SM

119.1

116.4

115.4

112.7

Bulk SamplePOORLY GRADED SAND WITH SILT
(SP-SM), fine to coarse, contains clayey
sand pockets, moist, light brown and
yellowish brown.

BOTTOM OF BORING @ 6.7 FT.

-5- I w=2.3%
Test Pit
consistently
caved-in at
about 5.0 ft.

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B314e hnabel PIT Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LOG Shet:. o

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer Encountered 8/2 --- 4.0' -

Excavation Equipment: John Deere 410D (Rubber Tired) Encountered 8/2 --- 6.5' -. ..

Schnabel Representative: K Megginson

Dates Started: 8/2/06 Finished: 8/2/06

Location: Northing: 217320.35 ft
Easting: 960658.25 ft

Ground Surface Elevation: 52.8 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS(F)(FT) DEPTHI DATA

Forest litter, rootmat and topsoil
0.8

4.0

8.0

9.0

SILTY SAND (SM), fine to medium, SM
trace fine gravel, contains root
fragments, moist, brown

light brown below 1.5 ft.

FAT CLAY (CH), trace fine to medium CH
sand, moist, light gray, orange-brown
and yellow-brown.

52.0

48.8

44.8

43.8

V I Bulk Sample w=37.0%
LL=71
PL=24-5-

Perched ground
water from 4 to
4.5 ft.

Water
infiltration from
back sidewall at
6.5 ft.

ELASTIC SILT (MH), trace fine sand
and mica, moist, gray.
BOTTOM OF BORING @ 9.0 FT.

MH

hL A S J..5.554 L I I

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



b l TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: -TP-B315e hnabe PIT Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LOG Sheet: 1 of I

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 8/2/06 Finished: 8/2/06

Location: Northing: 217182.5 ft

Easting: 960563.12 ft

Ground Surface Elevation: 65.8 (feet)

DEPTH
(FT) STRATA DESCRIPTION CLASS. ELEV.1 WL(F-r)

SAMPLING

DEPTH DATA
TESTS REMARKS

Forest litter, rootmat and topsoil

1.0

2.0

3.0

5.0

8.5

SILTY SAND (SM), fine to medium, SM
contains root fragments, moist, light

yerown. brSC
POORCLAYEY SAND (SC) fine to medium,

fcontains silty sand pockets, moist, SM
\orange-brown./

SILTY SAND (SM), fine to medium,
\moist, stratified brown and PS

\yellow-brown./ SPM

POORLY GRADED SAND WITH SILT
(SP-SM), fine to coarse, contains silty

sand lenses, moist, light brown and
brown.

64.8

63.8

62.8

60.8

57.3

-5

Bulk Sample w=5.4%

BOTTOM OF BORING @ 8.5 FT.

__________ -U- 4 ~ 1. _______________ ____________________

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B334e hnabel PIT Calvert County, MarylandCotatNme:0204

VSchnabel Engineering LOG Sheet: I of 1

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer Encountered 8/2 12:00 8.0 -.

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 8/2/06 Finished: 8/2/06

Location: Northing: 216515.64 ft

Easting: 960560.94 ft

Ground Surface Elevation: 87.0 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) I . (FT) DEPTH] DATA

Forest litter, rootmat and topsoil
0.7

7.5

9.3

10.0 -

SILTY SAND (SM), fine to medium, SM
contains root fragments, moist, brown

light brown below 2.5 ft.

LEAN CLAY (CL), trace fine to medium CL

sand and mica, moist, dark brown.

wet below 8.0 ft.

86.3

79.5

I
-5--

-10-

Bulk Sample

Bulk Sample

w=7.4%

w=14.5%I
-7

Water
infiltration as
bucket
advanced
below 8 ft.I77 7

POORLY GRADED SAND WITH SILT
(SP-SM), fine to medium, wet, light gray
and orangish-brown

SP-SM
77.0

BOTTOM OF BORING @ 10.0 FT.

I
Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



0410h aTEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B335hnaWP " bel PIT Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: I of 1
Boring Contractor: .Groundwater Observations

_ Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/29/06 Finished: 7/29/06

Location: Northing: 216730.79 ft

Easting: 960706.97 ft

Ground Surface Elevation: 99.6 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (F-r) DEPTH DATA

0.4 - Forest litter, rootmat and topsoil.

SILTY SAND (SM), fine to medium,
contains clayey sand pockets and root
fragments, moist, brown.2.0 4-,
SANDY LEAN CLAY (CL), fine to
medium, contains root fragments, moist,
brown.

SM

CL
97.6

94.6

91.6

00 9

I Bulk Sample

Bulk Sample

w=19.0%
LL=30
PL=20

w=8.9%5.0

8.0

-5-
SILTY SAND (SM), fine to medium, SM
moist, brown. I

BOTTOM OF BORING @ 8.0 FT.

u __________________________________________________ 4 .1 1.

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B407
"'p-0hnabe_ PIT Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: 1 of 1

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 8/2/06 Finished: 8/2/06

Location: Northing: 216391.76 ft

Easting: 961465.02 ft

Ground Surface Elevation: 81.3 (feet)

DEPTH STRATA DESCRIPTION CLASS., E[LEV. WL SAMPLING TESTS REMARKS(FT) I DEPTHJ DATA

0.4 SILTY SAND (SM), fine to coarse,
contains root fragments, moist, brown

WELL GRADED SAND WITH SILT
(SW-SM), fine to coarse, trace fine and
coarse gravel, moist, brown. Observed
cobble at 5 ft. Contains fine to medium
silty sand lenses from 5.5 to 5.7 ft.
Light brown below 6.0 ft.

SW-SM
80.9

74.3

5- I Bulk Sample w=7.1%

7.0
BOTTOM OF BORING @ 7.0 FT.

0

0
Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



dchl e TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B414naPbeI PIT Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: 1 of I

Groundwater ObservationsBoring Contractor:
Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/28/06 Finished: 7/28/06

Location: Northing: 216631.18 ft

Easting: 961530.95 ft

Ground Surface Elevation: 120.8 (feet)

DEPTH STRATA DESCRIPTION CLASS. E(EV] WL SAMPLING TESTS REMARKS
(T) DEPTHI DATA

0.30.7- Rootmat and topsoil

SILTY SAND (SM), fine to medium,
contains root fragments, moist,
yellowish brown and light orangish
brown.

POORLY GRADED SAND WITH SILT
(SP-SM), fine to medium, contains silty
sand lenses and layers, moist, stratified
brown and light orangish brown.

SM
S P-SM

120.5
120.1

113.8

5-

UBulk Sample w=6.0%

7.0
BOTTOM OF BORING @ 6.5 FT,

r
Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Lest Pit Number: TP-B415B b l PIT Calvert County, Maryland Contract Number: 06120048

-Schnabel E g ne rn LO G Sheet: 1 of 1

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/28/06 Finished: 7/28/06

Location: Northing: 216490.91 ft
Easting: 961298.37 ft

Ground Surface Elevation: 118.9 (feet)

DEPTH STRTA DESCRIPTION CLSS.ELEV. WL SAMPLING TESTS REMARKS

(Fr) L (FT) __ DEPTH I DATA TESTS REMARKS

0.4
1.0

_Rootmat and topsoil.

Clayey sand FILL, fine to medium,
contains root fragments, moist, brown.
Contains steel spun cable at 1.0 ft.

FILL 117.9

SP

POORLY GRADED SAND, fine to
medium, trace silt, contains silty sand
lenses and layers, moist, stratfied light
brown and orangish-brown.

I

5-

Bulk Sample w=10.2%

6.5 112.4
BOTTOM OF BORING @ 6.5 FT

I
Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



• 1cTEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B423e hnabel PIT Calvert County, MarylandCotatN be:0104

VSchnabel Engineering LOG Sheet: I of 1

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 8/2/06 Finished: 8/2/06

Location: Northing: 216414.95 ft

Easting: 960849.03 ft

Ground Surface Elevation: 105.9 (feet)

DEPTH STRTA DESCRIPTION C.ASS[ELEV. WL SAMPLING TESTS REMARKS
(FT) STRATADSCRIPTIOCLASS.(FT) DEPTHI DATA TESTS REMARKS

0.3

1.0

-, Rootmat and topsoil

Silty sand FILL, fine to medium,
\contains root fragments, moist, brown

Clayey sand FILL, fine to medium,
moist, brown. Contains cement block,
diamond-plated steel and asphalt
fragments below 1.5 ft.

fine to coarse, contains root fragments.
Contains rebar, bed frame and metal
fragments below 2.5 ft.

fine to coarse sand, trace coarse gravel,
contains root fragments, brown,

\grayish-brown and orangish-brown,
\contains sandy silt pockets below 5 ft. ,

FILL

FILL

FILL

FILL

FILL

105.6

104.9

100.9

97.9

5.0 -

8.0 -

-5
Bulk Sample W=16%

LL=24
PL=16

Top of cinder
block wall and
man made
debris at 1.5 ft.
Underground
cinder block
wall at least 10
ft wide (in an
east-west
direction) and 6
ft. deep.
Structure
appears to have
been used as
refuse
depository.sandy lean clay FILL, fine to coarse,

trace coarse gravel, moist, brown.
Contains cement fragments at 6 ft.

BOTTOM OF BORING @ 8.0 FT.

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B434
.nabe PIT Calvert County, Maryland Contract Number: 06120048

-Schnabel Engineering LOG Sheet: 1 of 1

Boring Contractor:

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/29/06 Finished: 7/29/06

Location: Northing: 215825.9 ft

Easting: 961244.18 ft

Ground Surface Elevation: 105.2 (feet)

Groundwater Observations

Date Time Depth Casina Caved
I

DEPT)H STRATA DESCRIPTION CLASS. (EWEV w ET)SAMPLING TESTS REMARKS
I~ ____________ ___ _ DEPTH. DATA ____I____

0.5 Forest litter, rootmat and topsoil
CL

LEAN CLAY, trace fine to medium sand,
contains root fragments, moist, brown.

104.7

98.2

97.2
96.7

7~

I Bulk Sample w=21%
LL=25
PL=18

-5-

7.0

8.0 -
8.5

SILTY SAND, fine to medium, moist,
brown.

SM

SP-SM

POORLY GRADED SAND WITH SILT,

fine to coarse, trace fine gravel,
contains weakly cemented sand
pockets, moist, light brown.

0
BOTTOM OF BORING @ 8.5 FT.

,.
___________ a U.JL........L I. J

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



17alc TEST Project: Calvert Cliffs Nuclear Power Plant lest Pit Number: TP-B4350chnabel PIT Calvert County, MarylandCotatNme:0204

-rSchnabel Engineering LOG Sheet: I of 1

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/29/06 Finished: 7/29/06

Location: Northing: 216020.06 ft
Easting: 961404.74 ft

Ground Surface Elevation: 107.7 (feet)

DEPTH 1 STRATA DESCRIPTION CLASS.ELEV. W SAMPLING TESTS REMARKS
(FT) (FT ) EPTH DATAI

Forest litter, rootmat and topsoil.
0.7

2.5

4.0

6.0

9.0

10.0 -

CLAYEY SAND, fine to medium, SC
contains root fragments, moist, brown.

SILTY SAND, fine to medium, contains SM
root fragments, moist, orangish brown.

SILTY SAND, fine to coarse, moist, light SM
brown and brown.

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse, trace silt, contains silty
sand and poorly-graded sand with silt
lenses, moist, brown and light brown
trace cobbles (+/-1%) below 8 ft.

107.0

105.2

103.7

101.7

98.7

97.7

-5-

-10-

I
I

Bulk Sample

Bulk Sample

Bulk Sample

w=6.0%

w=4.6%

w=6.7%
LL=34
PL=17

CLAYEY SAND, fine to coarse, trace
fine gravel, contains clayey sand

\pockets, moist, brown. /

SC I
BOTTOM OF BORING @ 10.0 FT.

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B715
hnabel PIT Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 1

Boring Contractor:

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/28106 Finished: 7/28/06

Location: Northing: 214964.18 ft

Easting: 962637.77 ft

Ground Surface Elevation: 88.2 (feet)

DEPTH STRATA DESCRIPTION CL
,FT)

Groundwater Observations

Forest litter, rootmat and topsoil
0.9

4.0

8.5

CLAYEY SAND, fine to coarse, contains
root fragments, moist, brown

POORLY GRADED SAND WITH SILT,
fine to coarse, trace fine to coarse
gravel (+/- 5%) and cobbles (+/- 1%),
contains root fragments, moist, brown
and light brown.

Contians weakly cemented sand
pockets at 6 ft.

BOTTOM OF BORING @ 8.5 FT.

1.0
Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



Schnabei
Schnabel Engineering

TEST Project:
PIT
LOG

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

Test Pit Number: TP-B716
Contract Number: 06120048
Sheet: 1 of 1

Boring Contractor:

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/28/06 Finished: 7/28/06

Location: Northing: 214983.83 ft

Easting: 961289.79 ft

Ground Surface Elevation: 97.1 (feet)

Groundwater Observations

Date I Time I Depth Casina Caved

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) W DEPTHI DATA I

0.8

5.5

8.0 -

8.8

Forest litter, rootmat and topsoil.

SILTY SAND, fine to medium, contains
root fragments, moist, brown, contains
weakly bonded silty sand pockets.

SM
96.3

91.6
POORLY GRADED SAND WITH SILT,
fine to coarse, trace fine gravel, moist,
stratified light brown and brown.

Light grayish brown and yellowish brown
-. below 6.5 ft.

SP-SM

-5-

I Bulk Sample w=3.8%

-- 89.1
SM

-- 88.3SILTY SAND, fine to coarse, contains
chert fragments, moist, yellowish brown. /
BOTTOM OF BORING @ 8.8 FT.

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B717
hna el0I Calvert County, Maryland Contract Number: 06120048

- Schnabel Engineering LOG Sheet: 1 of I
Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/28/06 Finished: 7/28/06

Location: Northing: 214297.68 ft

Easting: 962346.36 ft

Ground Surface Elevation: 90.5 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(F-I-) (FT DEPTH[ DATA

Forest litter, rootmat and topsoil.

1.0

5.0

7.0

8.0

SANDY SILT, fine to medium, contains ML
root fragments, moist, brown.

SILTY SAND, fine to coarse, contains SM
clayey sand pockets, moist, light brown.

89.5

85.5

83.5

82.5

-5-

U
POORLY GRADED SAND WITH SILT,
fine to coarse, trace fine to coarse
gravel (+1- 5%), moist, orangish brown,
contains iron oxide cemented sand
pockets at 7.5 ft.

BOTTOM OF BORING @ 8.0 FT.

SP-SM Bulk Sample w=3.4%

L _________ _________

Comments:
1. Backfilled upon completion
2. *.See Appendix I for additional laboratory testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B719
hnabe PIT Calvert County, Maryland Contract Number: 06120048

Schnabel Engineering LOG Sheet: 1 of 1

B-rinCn tnnractor: Groundwater Observations
Wv m'd •v u• V

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/28/06 Finished: 7/28/06

Location: Northing: 213966.93 ft

Easting: 261493.94 ft

Ground Surface Elevation: 72.3 (feet)

DEPTH
(FT) STRATA DESCRIPTION

0.3 Forest littr romat and topsoil

LEAN CLAY, with fine to medium sand,
contains root fragments, moist, brown
and light brown

3.2

4.8-

8.0

SILT, with fine to medium sand,
contians root fragments, moist, grayish
brown.

SILTY SAND, fine to coarse, trace fine
gravel, contains clayey sand pockets
and poorly graded sand with silt lenses,
moist, light brown and light grayish

- brown

Wet, light gray and yellowish brown
\belo'w 7 ft.

BOTTOM OF BORING @ 8.0 FT.

Comments:
1. Backfihled upon completion
2. * See Appendix I for additional laboratory testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant I est Pit Number: TP-B727hn b l PIT Calvert County, Maryland Contract Number: 06120048

VSchnabel Engineering LOG Sheet: 1 of 1

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/28/06 Finished: 7/28106

Location: Northing: 215299.14 ft

Easting: 961883.13 ft

Ground Surface Elevation: 104.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) (FT) DEPTHI DATA

0.7
Forest litter, rootmat and topsoil

CLAYEY SAND, fine to coarse, contains
root fragments, moist, brown, orangish
brown, and light grayish brown

Sc
103.6

99.3

98.3

97.3

5.0

6.0

7.0

SILT, with fine to medium sand, moist,
brown.

SILTY SAND, fine to medium, contains
-... clayey sand pockets, moist, brown. .-

ML

SM

5-

I Bulk Sample w=10.3%

BOTTOM OF BORING @ 7.0 FT.

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



el TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-B744e hnab e PIT Calvert County, MarylandCotatNme:0104

VSchnabel Engineering LOG Sheet: 1 of I

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/29/06 Finished: 7/29/06

Location: Northing: 316377.3 ft
Easting: 959963.38 ft

Ground Surface Elevation: 113.3 (feet)

DEPTH STRATA DESCRIPTION CLASS. (LEV WL SAMPLING TESTS REMARKS
__FT_ _____________T_______ ____ DEPTH I DATA__ _____

0.5
1.0 -

3.5

5.0-

6.5

Forest litter, rootmat and topsoil.

SILT, trace fine to medium sand,
contains root fragments, moist, brown.

112.8ML J112.3

CL

SANDY LEAN CLAY (CL), fine to
medium, contains root fragments, moist,
brown.

I Bulk Sample w=18%
LL=25
PL=17

SILTY SAND (SM), fine to medium,
moist, brown.

SM
109.8

108.3 -5-
POORLY GRADED SAND WITH SILT
(SP-SM), fine to coarse, trace fine
gravel, moist, light brown.

SP-SM

.106.8
BOTTOM OF BORING @ 6.5 FT.

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



hnaTEST Project: Calvert Cliffs Nuclear Power Plant I est Pit Number: TP-B758hna4 C bel PIT Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 1 of 1

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/28/06 Finished: 7/28/06

Location: Northing: 215133.29 ft

Easting: 960332.67 ft

Ground Surface Elevation: 82.6 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT) I I_ I(FT) DEPTH I DATA

0.6
Forest litter, rootmat and topsoil.

CLAYEY SAND, fine to medium,
contains root fragments, moist, brown.

82.0

2.0

3.9

POORLY GRADED SAND WITH SILT, SP-SM
fine to coarse, trace fine gravel and
cobbles, contains weakly bonded silty
sand pockets, moist, brown, contains

-iron oxide cemented sand lenses and / SM
-\pockets. /J

SILTY SAND, fine to coarse, trace fine
-igravel, moist, light brown.

!Contains silty sand layers, stratified light
brown and yellowish brown below 6 ft.

80.6

78.7

73.6

I Bulk Sample w-6.0%

-5-

I

Test Pit
consistently
caved-in below
6 ft.

Bulk Sample wI l1.8%

9.0
BOTTOM OF BORING @ 9.0 FT.

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



0*oh a 'l TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-C309
Excvao PIT Calvert County, Maryland Contract Number: 06120048
-Schnabel Engineering LOG Sheet: 1 of M

Borig Cotracor:Groundwater Observations
SDate Time Depth ICasing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 8/2/06 Finished: 8/2/06

Location: Northing: 217020.05 ft

Easting: 960105.24 ft

Ground Surface Elevation: 108.5 (feet)

DEPTH STRATA DESCRIPTION
(FT0)

Forest litter, rootmat and topsoil.
0.5

6.0

8.0 -

POORLY GRADED SAND, fine to
coarse, trace fine gravel, contains root
fragments, moist, brown and
orange-brown.

POORLY GRADED SAND WITH SILT,
fine to medium, trace silt, contains silty
sand pockets and lenses moist, light
grayish brown, blackish gray, and

\orangish brown.

BOTTOM OF BORING @ 8.0 FT.

Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.



TEST Project: Calvert Cliffs Nuclear Power Plant Test Pit Number: TP-C723##Ohnabel PIT Calvert County, MarylandCotatNme:0104

-Schnabel Engineering LOG Sheet: I of 1

Boring Contractor: Groundwater Observations

Date Time Depth Casing Caved

Boring Foreman: Paul Schaffer

Excavation Equipment: John Deere 410D (Rubber Tired)

Schnabel Representative: K Megginson

Dates Started: 7/29/06 Finished: 7/29/06

Location: Northing: 215989.07 ft

Easting: 959754.78 ft

Ground Surface Elevation: 96.8 (feet)

DEPTH STRATA DESCRIPTION CLASS. ELEV. WL SAMPLING TESTS REMARKS
(FT-) (FT) DEPTHI DATA

Forest litter, rootmat and topsoil.0.5

2.0

4.0

5.0

7.0

SANDY SILT, fine to medium, contains
root fragments, moist, brown.

ML

CLAYEY SAND, fine to medium, SC
contains root fragments, moist, brown.

96.3

94.8

92.8

91.8

89.8

SILTY SAND, fine to coarse, moist,
brown... - - A "' -

SM

SP-SM
5-

POORLY GRADED SAND WITH SILT
fine to coarse, trace fine gravel, moist,
brown and light brown.

Contains poorly graded sand trace silt
lenses below 6.0 ft.

I

II

Bulk Sample

Bulk Sample

w=12%
LL=30
PL=15

w=4.6%

BOTTOM OF BORING @ 7.0 FT.

I
Comments:
1. Backfilled upon completion
2. * See Appendix I for additional laboratory testing data.
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WELL NO.: OW-301

DATE COMPLETED: 07/07/2006

NORTHING: 217048.02

GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-27-06 58.74 35.76

EASTING: 960814.47

GROUND SURFACE ELEVATION: 94.51

VENTED INNER CAP................. EL. 96.27
(V-NOTCH)

GROUND SURF

PROTECTED STEEL CASING
WITH LOCKING CAP --

FACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

%METER SCHEDULE 40

MIN.

B

....... ............ EL. 94.78.............. 9

....................... ......................EL. 36.51 (DEPTH 58 F

........................................... EL. 33.51 (DEPTH 61 F

2-INCH DI)

PVC RISER CASING

/ T)
BENTONITE SEAL

11

T)

WELL-GRADED SAND FILTER PACK . .................. EL. 29.51 (DEPTH 65 FT)

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN .. EL. 35.76 (DEPTH 58.75 FT-)

. ................ EL. 19.51 (DEPTH 75 FT)
PVC WELL CASING SUMP

BOTTOM CAP
................ EL. 17.51 (DEPTH 77 FT)

.EL. 14.51 (DEPTH 80 FT)

NOTES: 1) SEE B-301 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4)-= GROUND WATER DEPTH MEASURED FROM V-NOTCH

d hCALVERT CLIFFS NUCLEARchnabel POWER PLANT CALVERT

Schnabel Engineering COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO.
DWG NO. OW-



WELL NO.: OW-313A

DATE COMPLETED: 05/24/2006

NORTHING: 217367.31

EASTING: 960705.30

GROUND SURFACE ELEVATION: 51.03
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-27-06 19.69 31.34

VENTED INNER CAP EL. 53.20
(V-NOTCH)

PROTECTED STEEL CASING
WITH LOCKING CAP

GROUND SURF

MIN.

B

ACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

AMETER SCHEDULE 40
'C RISER CASING

2-INCH DI/
PV

.. .. .. .. .. ... EL. 519.031( E T 3 T

.EL. 16.3 1

..........EL. 11.03 (DEPTH 40 FT)E....... EL. 10(DEPTH 1 . FT)

..........EL. 11.03 (DEPTH 50 FT)

X -- 0 .... V EL313 (D P H1.9F )

... .......... EL. -1.47 (DEPTH 52.5 FT)

Vi ..... ..... ... EL. -6.47 (DEPTH 57.5 FT)

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

• 10•SLOT (0 '010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-313 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEAR

POWER PLANT CALVERT
COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

I
PROJECT NO. 06120048
DWG NO. OW-313A.DWG I

() Schnobel Engineering 2006 All Rights Reserved



WELL NO.: OW-313B

DATE COMPLETED : 05/23/2006

NORTHING: 217372.35

EASTING: 960713.67

GROUND SURFACE ELEVATION: 50.73
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-27-06 23.09 27,64

GROUNDSUR

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP ,-

,FACE

CONCRETE SURFACE SEAL

I. 6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

DIAMETER SCHEDULE 40
VC RISER CASING

I

MIN

...................... E L. 53.54
(V-NOTCH)

.EL. 51.16... EL. 5.

€z

.... .... EL. -35.27 (DEPTH 86 FT)

..........EL. -40.27 (DEPTH 91 FT)

..........EL.-44.27 (DEPTH 95 FT)

7EL. 27.64 (DEPTH 23.09 FT')0

...........EL. -54.27 (DEPTH 105 FT)

.... .... .... ...EL. -56.77 (DEPTH 107.5 FT)

........... .EL. -59.27 (DEPTH 110 FT)

2-INCH
P

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-313 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

-chn._u'C ICALVERT CLIFFS NUCLEAR
chnabel POWER PLANT CALVERT

Schnabel Engineering COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-313B.DWG



WELL NO.: OW-319A

DATE COMPLETED: 05/18/2006

NORTHING: 216962.56

EASTING: 961116.12

GROUND SURFACE ELEVATION: 103.13
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) * ELEVATION (FT)

7-21-06 26.35 76,78

PROTECTED STEEL CASING
WITH LOCKING CAP

................... EL. 104.91
(V-NOTCH)

.................. EL. 103.31

GROUND SURFACE

J//

CONCRETE SURFACE SEAL

MIN. 6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

2-INCH DIAMETER SCHEDULE 40
PVC RISER CASING

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH).
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-319 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) -=GROUND WATER DEPTH MEASURED FROM V-NOTCH

.................. EL. 90.13 (DEPTH 13 FT)

................ .EL. 88.13 (DEPTH 15 FT)

.................. EL. 83.13 (DEPTH 20 FT)

. V EL. 76.78 (DEPTH 26.35 FT-)

.................. EL. 73.13 (DEPTH 30.FT)

.................. EL. 71.13 (DEPTH 32 FT)

..EL. 68.13 (DEPTH 35 FT)

C R C F NGROUND WATER OBSERVATIONCALVERT CLIFFS NUCLEAR WELL CONSTRUCTION LOG
rh6ab00 POWER PLANT CALVERT PROJECT NO. 06120048

Swchnabel Engineering COUNTY, MD DWG NO. OW-319A.DWG
C( Schnobel Engineering 2006 All Rights Reserved



WELL NO.: OW-319B

DATE COMPLETED: 05/18/2006

NORTHING: 216957.32

EASTING: 961125.02

GROUND SURFACE ELEVATION: 103.53
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-28-26 67.43 36.10

GROUND SURF

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

FACE :<

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

METER SCHEDULE 40
IC RISER CASING

= . ....

MIN.

B

EL. 105.35
(V-NOTCH)

.. .................. EL. 103.85

EL. 1 Og4U

2-INCH DIAl
PV

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK -I &

.................. EL. 40.53 (DEPTH 63 FT)

.................. EL. 38.53 (DEPTH 65 FT)

.................. EL. 33.53 (DEPTH 70 FT)

....... EL. 36.10 (DEPTH 67.43 FT-)

........... I....... EL. 23.53 (DEPTH 80 FT)

.................. EL. 21.53 (DEPTH 82 FT)

.EL. 18.53 (DEPTH 85 FT)

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

000

NOTES: 1) SEE B-319 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) =GROUND WATER DEPTH MEASURED FROM V-NOTCH

cch b ICALVERT CLIFFS NUCLEARchnabel POWER PLANT CALVERT

"3chnabel En'ineering COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-319B.DWG



WELL NO.: OW-323A

DATE COMPLETED : 07/17/2006

NORTHING: 217034.46

EASTING: 960057.07

GROUND SURFACE ELEVATION: 106.96
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT)* ELEVATION (FT)

7-26-06 27.76 79.20

r

GROUND SURF

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

FACE :

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

METER SCHEDULE 40
¢C RISER CASING

--f ..................

IE 1A17 rr

MIN.

B

EL. 109.69
(V-NOTCH)

.................

EL. 19§

2-INCH DIAF
P\

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

.................. EL. 83.96 (DEPTH 23 FT)

............. EL. 80.96 (DEPTH 26 FT)

.................. EL. 76.96 (DEPTH 30 FT)

....... 17 EL. 79.20 (DEPTH 27.76 FT*)

.................. EL. 66.96 (DEPTH 40 FT)

.................. EL. 64.96 (DEPTH 42 FT)

... EL. 63.46 (DEPTH 43.5 FT)

.... 10 SLOT (0.010 INCH) .
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

NOTES: 1) SEE B-323 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) * =GROUND WATER DEPTH MEASURED FROM V-NOTCH

enCALVERT CLIFFS NUCLEARO hnabel POWER PLANT CALVERT

Schnabel Engineering COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

I.

PROJECT NO. 06120048
DWG NO. OW-323A.DWG

(9)Schnobel Engineering 2006 All Rights Reserved



WELL NO.: OW-328

DATE COMPLETED: 06/29/2006

NORTHING: 216828.86

EASTING: 960493.21

GROUND SURFACE ELEVATION: 76.29
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-27-06 40.86 35.43

!

GROUND SURF

VENTED INNER CAP -'

PROTECTED STEEL CASING
WITH LOCKING CAP •

ACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

-TONITE-CEMENT GROUT

IETER SCHEDULE 40
C RISER CASING

::ý ..r ......... .....

MIN.

BE

EL. 77.85
(V-NOTCH)

................... EL. 76.55

......... . ..... EL. 71.n -+
r

2-INCH DIAM
PV

r-'lF%

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

.................. ..L. 4U.L3 kuJc j I Hi 5 1 r I )

.................. EL. 19.79 (DEPTH 56.5 FT)

.................. EL. 16.29 (DEPTH 60 FT)

EL. 35.43 (DEPTH 40.86 FT-)

................... EL. 6.29 (DEPTH 70 FT)

.....-........ .... EL. 4.29 (DEPTH 72 FT)

.....EL. 4.29 (DEPTH 72 FT)

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-328 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEAR

ocInabelI POWER PLANT CALVERT

chnabel Engineering COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-328.DWGI •s c -- v

I .I.



WELL NO.: OW-336

DATE COMPLETED: 06/30/2006

NORTHING: 216643.18

EASTING: 960746.61

GROUND SURFACE ELEVATION: 97.11
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) * ELEVATION (FT)

7-31-06 60.84 36.27

I

GROUND SURF

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

ACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

VETER SCHEDULE 40
'C RISER CASING

I .. [ ...........

P1 (7 Q7

MIN.

B

EL. 99.07
(V-NOTCH)

...................

....... EL. 9L.jj_+

xx

2-INCH DIAI\
PV

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

.................. EL. 48.11 (DEPTH 49 FT)

.................. EL. 44.11 (DEPTH 53 FT)

......... EL. 37.11 (DEPTH 60 FT)

'. EL. 36.27 (DEPTH 60.84 FT*)

.................. EL. 27.11 (DEPTH 70 FT)

.-................. EL. 25.11 (DEPTH 72 FT)

..... EL. 23.11 (DEPTH 74 FT)

-... 10 SLOT (0O.OINCH) -
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-336 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

ICALVERT CLIFFS NUCLEAR GROUND WATER OBSERVATION
-$4c h nab~ CAVReLFF ULA WELL CONSTRUCTION LOG

POWER PLANT'CALVERT PROJECT NO. 06120048

Schnabel Engineering COUNTY, MD DWG NO. OW-336.DWG

0
(c Schnobel Engineering 2006 All Rights Reserved



WELL NO.: OW-401

DATE COMPLETED : 06130/2006

NORTHING: 216348.86

EASTING: 961530.99

GROUND SURFACE ELEVATION: 71.38
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-28-06 34.23 37.15

GROUNDSUR

VENTED INNER CAP----

PROTECTED STEEL CASING
WITH LOCKING CAP

FACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

METER SCHEDULE 40
VC RISER CASING

_ýl

MIN

E

..~~~ ~ ~ ~ . .. . . . . . . .. EL. 73.49
(V-NOTCH)

..EL. 71.91

.. .. .. .. EL. 71.3

..........EL. 19.38 (DEPTH 52 FT)

..........EL. 14.38 (DEPTH 57 FT)

........._ EL. 8.38 (DEPTH 63 FT)

No ...... V EL. 37.15 (DEPTH 34.23 FT')

......... EL. -1.62 (DEPTH 73 FT)

............. EL. -3.92 (DEPTH 75.3 FT)

84 1 ............ ...EL. -6.12 (DEPTH 77.5 FT)

2-INCH DIA
P\

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-401 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

!e..llb.• CALVERT CLIFFS NUCLEAR
hnab~el POWER PLANT CALVERT

-hnnhgl Enaineerinq COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-401.DWG



WELL NO.: OW-413A

DATE COMPLETED: 05/16/2006

NORTHING: 216703.14

EASTING: 961418.81

GROUND SURFACE ELEVATION: 123.15
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-31-06 45.88 77.27

GROUNDSUR

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

FACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

METER SCHEDULE 40
VC RISER CASING

MIN

E

2-INCH DIA
P•

... EL. 125.04
(V-NOTCH)

................... E L. 123.51

.EL....... (D.ET 35 FT)

.............EL. 77.27 (DEPTH 45. 8 FT)

...... ... EL. 78.15 (DEPTH 45 FT)

.......... I..EL. 76.15 (DEPTH 47 FT)

.. .... .. ...... EL. 73.15 (DEPTH 50 FT)

0

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)

MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B413 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) =GROUND WATER DEPTH MEASURED FROM V-NOTCH

C R C F NGROUND WATER OBSERVATIONCALVERT CLIFFS NUCLEAR WELL CONSTRUCTION LOG
chnabel POWER PLANT CALVERT PROJE CTIN 014

64-R! PROJECT NO.O06120048

Schnabel Engineering. COUNTY, MD DWG NO. OW-413A.DWG
(9)Schnobel Enqineerinq 2006 All Riahts Reserved



WELL NO.: OW-413B

DATE COMPLETED : 05/16/2006

NORTHING: 216694.88

EASTING: 961413.25

GROUND SURFACE ELEVATION: 122.90
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT)' ELEVATION (FT)

7-31-06 86.55 36,35

GROUND

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

SURFACE

CONCRETE SURFACE SEAL

MIN. 6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

DIAMETER SCHEDULE 40
PVC RISER CASING

................. EL. 123.25

.............. EL. 19.9 (DEPTH 103 F

............ EL. 17.9 (DEPTH 105 F

...... I... EL. 124.85
(V-NOTCH)

2-INCH

BENTONITE SEAL

T)

T)

WELL-GRADED SAND FILTER PACK -I-

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

.0%

my"

.............. EL. 12.9 (DEPTH 110 FT)

EL. 36.35 (DEPTH 86.55 FT')

.............. EL. 2.9 (DEPTH 120 FT)

.............. EL. 0.9 (DEPTH 122 FT)

.EL. -2.1 (DEPTH 125 FT)
4- wL

NOTES: 1) SEE B-413 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) * =GROUND WATER DEPTH MEASURED FROM V-NOTCH

-CALVERT CLIFFS NUCLEAR
chnabel POWER PLANT CALVERT

"r-hnabel Enaineering COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-413B.DWG



WELL NO.: OW-418A

DATE COMPLETED : 07/06/2006

NORTHING: 216340.41

EASTING: 961966.46

GROUND SURFACE ELEVATION: 43.66
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-28-06 8,39 35.27

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

.......... EL. 45.83
(V-NOTCH)

EL. 44 31

GROUNDSURFFACE

CONCRETE SURFACE SEAL

.6-INCH DIAMETER BOREHOLEMIN.

BETONITE-CEMENT GROUT

2-INCH DIAMETER SCHEDULE 40
PVC RISER CASING

/
. 1.~'

/7

..........EL. 25.66 (DEPTH 18 FT)

..........EL. 22.66 (DEPTH 21 FT)

.... .. .. EL. 18.66 (DEPTH 25 FT)

0 ... EL. 35.27 (DEPTH 8.39 FT-)
00-0

..........EL. 8.66 (DEPTH 35 FT)

....... ...EL. 6.66 (DEPTH 37 FT)

.... .. .. .. ....EL. 3.66 (DEPTH 40 FT)

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

.. 10SLOT (0.010 INCH) -...
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-418 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

,ALVERT CLIFFS NUCLEAR
POWER PLANT CALVERT

COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-418A.DWG

(9)Schnobel Engineering 2006 All Rights Reserved



WELL NO.: OW-418B

DATE COMPLETED: 07/06/2006

NORTHING: 216340.25

EASTING: 961976.71

GROUND SURFACE ELEVATION: 43.67
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)
7-31-06 12.61 31,06

VENTED INNER CAP -- - =---- j .......... * EL. 45.77
(V-NOTCH)

PROTECTED STEEL CASING
WITH LOCKING CAP

IPI AA '1

GROUND SURFFACE

CONCRETE SURFACE SEAL

.6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

METER SCHEDULE 40

MIN.

B

...........

.. .... EL 42.6 +

2-INCH DIAP
P' u mlz>rm %IA01114k.)

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

................. - L.-25.33 (DIEPTH 69 FT)

.................. EL. -28.33 (DEPTH 72 FT)

.................. EL. -31.33 (DEPTH 75 FT)

EL. 31.06 (DEPTH 12.61 FT*)

.................. EL. -41.33 (DEPTH 85 FT)

.................. EL. -43.33 (DEPTH 87 FT)

... EL. -48.33 (DEPTH 92 FT)

000

NOTES: 1) SEE B-418 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEAR

chnabel POWER PLANT CALVERT

8chnabel Enaineerinq COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-418B.DWG



WELL NO.: OW-423

DATE COMPLETED : 07/06/2006

NORTHING: 216339.99

EASTING: 960882.24

GROUND SURFACE ELEVATION: 111.12
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-24-06 29.76 81.36

GROUNDSURF

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

-ACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

MiETER SCHEDULE 40
'C RISER CASING

MIN.

B

2-INCH DIAI
PV

............ EL. 113.16
(V-NOTCH)

EL. 111 R7

..;: :". ........... ..... E L.11 6

..........EL. 93.12 (DEPTH 18 FT)

..........EL. 88.12 (DEPTH 23 FT)

..........EL. 83.12 (DEPTH 28 FT)

R 0 ...... EL. 81.36 (DEPTH 29.76 FT')

..........EL. 73.12 (DEPTH 38 FT)

....I.......EL. 70.82 (DEPTH 40.3 FT)

d~l........... ..EL. 68.12 (DEPTH 43 FT)

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

l -10SLOT (0.010 INCH)----
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-423 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

E CGROUND WATER OBSERVATIONCALVERT CLIFFS NUCLEAR WELL CONSTRUCTION LOG
chnabel POWER PLANT CALVERT PRO CT N O.

a el E rUPROJECT NO. O6120048Scnabel Engineering COUNTY, MD DWG NO. OW-423.DWG

(O) Schnabel Engineering 2006 All Rights Reserved



WELL NO.: OW-428

DATE COMPLETED: 05/19/2006

NORTHING: 216105.21

EASTING: 961212.38

GROUND SURFACE ELEVATION: 113.92
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-24-06 37,75 76.17

VENTED INNER CAP . F.

PROTECTED STEEL CASING
WITH LOCKING CAP

.... EL. 115.92
(V-NOTCH)

r:1 1 ,1A ')

GROUND SURF

MIN.

B

2-INCH DIA•
PV

FACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

AETER SCHEDULE 40
/C RISER CASING

................. o .

.... .. L.. E..O L .L Flj CU F

."T\

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK - --

.................. • . uJ •. ku~ In - r

.................. EL. 83.92 (DEPTH 30 FT)

.................. EL. 78.92 (DEPTH 35 FT)

EL. 76.17 (DEPTH 37.75 FTl)

.............. EL. 68.92 (DEPTH 45 FT)

. ....... ....... EL. 66.92 (DEPTH 47 FT)

.EL. 63.92 (DEPTH 50 FT)

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

)000

BOTTOM CAP

NOTES: 1) SEE B-428 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) * =GROUND WATER DEPTH MEASURED FROM V-NOTCH

wbCALVERT CLIFFS NUCLEARchnabel POWER PLANT CALVERT

...OINTY. MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
nflrW mn r'W-A9RA rlwG,



WELL NO.: OW-436

DATE COMPLETED: 05/22/2006

NORTHING: 215922.47

EASTING: 961446.87

GROUND SURFACE ELEVATION: 108.13

I.

GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-25-06 31,62 76.51

VENTED INNER CAP- ---- rJ.

PROTECTED STEEL CASING
WITH LOCKING CAP

......... EL. 110.39
(V-NOTCH)

FL 1flR.53

GROUND SURF

MIN.

B

2-INCH DIA
PV

ACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

64ETER SCHEDULE 40
'C RISER CASING

7;
...... EL. 86.13 (DEPTH 22

..........EL. 84.13 (DEPTH 24 F

. i 0

BENTONITE SEAL :T)

WELL-GRADED SAND FILTER PACK -f -

-.--.10 SLOT (0.010INCH) . ...
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

000

.................. 79. 1 (DEPT[I: H 29 FT• - )

_EL. 76.51 (DEPTH 31.62 FT*)

.................. EL. 69.13 (DEPTH 39 FT)

.................. EL. 67.13 (DEPTH 41 FT)

... EL. 58.13 (DEPTH 50 FT)__ 4

NOTES: 1) SEE B-436 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) =GROUND WATER DEPTH MEASURED FROM V-NOTCH

R C F N A GROUND WATER OBSERVATIONCALVERT CLIFFS NUCLEAR WELL CONSTRUCTION LOG
Bhnabel POWER PLANT CALVERT PROJE CTIN 024

A~p PROJECT NO. 06120048

Schnabel Engineering COUNTY, MD DWG NO. OW-436A.DWG
(9)Schnobel Engineering 2006 All Rights Reserved



WELL NO.: OW-703A

DATE COMPLETED : 07/12/2006

NORTHING: 218171.23

EASTING: 960967.72

GROUND SURFACE ELEVATION: 44.02
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-26-06 27.33 16.69

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

EL. 45.65
(V-NOTCH)

r1 AA AA

GROUNDSURF

MIN.

B

*ACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

AETER SCHEDULE 40
C RISER CASING

2-INCH DIA
PV

.. .. . . EL;. 44.0

. EL. 14.02 (DEPTH 30 FT)

..........EL. 11.52 (DEPTH 32.5 FT)

. .. .... .. . ...EL. 9.02 (DEPTH 35 FT)

0 ...... V EL. 16.69 (DEPTH 27.33 FT-)

00

....... .. EL. -0.98 (DEPTH 45 FT)

.... .... .... ...EL. -2.98 (DEPTH 47 FT)

.... ... ... ... ...EL. -4.98 (DEPTH 49 FT)

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-703 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

-aCALVERT CLIFFS NUCLEAR
-hnabe POWER PLANT CALVERT

ClIIWTY_ MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-703A.DWG



WELL NO..: OW-703B

DATE COMPLETED: 07/12/2006

NORTHING: 218171.67

EASTING: 960958.91

GROUND SURFACE ELEVATION: 45.57
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-26-06 29.30 16.27

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

......... EL. 47.53
(V-NOTCH)

GROUND SURF ACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

..EL. 45.97

.. .......... EL. 45.
1-.. § i

MIN.

BETONITE-CEMENT GROUT

2-INCH DIAMETER SCHEDULE 40
PVC RISER CASING /

7

/

ý 0
'7
/

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

..EL. -14.43 (DEPTH 60 FT)

.................. EL. -19.43 (DEPTH 65 FT)

.................. EL. -22.43 (DEPTH 68 FT)

....... _ EL. 16.27 (DEPTH 29.30 FT-)

....... . ........ EL. -32.43 (DEPTH 78 FT)

.................. EL. -34.43 (DEPTH 80 FT)

.EL. -34.43 (DEPTH 80 FT)

..... 10-SLOT-(0.010 INCH) -..
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-703 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

dcCALVERT CLIFFS NUCLEAR
hnabel POWER PLANT CALVERT

Schnabel Engineering COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

I PROJECT NO. 06120048
DWG NO. OW-703B.DWG

(9)Schnobel Engineering 2006 All Rights Reserved



WELL NO.: OW-705

DATE COMPLETED: 06/28/2006

NORTHING: 217566.62

EASTING: 960917.18

GROUND SURFACE ELEVATION: 47.71
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-27-06 20.28 27.43

GROUNDSURF

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

FACE

CONCRETE SURFACE SEAL

*6-INCH DIAMETER BOREHOLE

3ETONITE-CEMENT GROUT

METER SCHEDULE 40
VC RISER CASING

MIN

B

2-INCH DIA
p',

. ................ . E L. 50.22
(V-NOTCH)

....... ........... E L. 47.77
EL. 447.7

I.

.~EL. 34.21 (DEPTH 13.5 FT)

.......EL. 12.71 (DEPTH 35 FT)

... .. ...EL. 7.71 (DEPTH 40 FT)

EL. 27.43 (DEPTH 20.28 FT-)

.... . . .... ...EL. -2.29 (DEPTH 50 FT)

... *.......EL. -4.29 (DEPTH 52 FT)

.ý.. .. .... ... EL. -4.29 (DEPTH 52 Fl)

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-705 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEARhnabei POWER PLANT CALVERT

... - .. -, COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-705.DWG



WELL NO.: OW-708A

DATE COMPLETED: 06/21/2006

NORTHING: 217586.23

EASTING: 961803.52

GROUND SURFACE ELEVATION: 37.44
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) * ELEVATION (FT)

7-24-06 13.21 24.23

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

GROUNDSUR FACE

CONCRETE SURFACE SEAL

*6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

METER SCHEDULE 40

MIN

E

..................... E L. 39.6 1
(V-NOTCH)

.... .EL. 37.82

I ................. EL. 33778

/X/Z

..........EL. 21.44 (DEPTH 16 FT)

............. EL. 18.44 (DEPTH 19 FT)

... .. . ..... EL. 15.44 (DEPTH 22 FT)

A 0 ...... EL. 24.23 (DEPTH 13.21 FT-)

... .. .. .. .... EL. 5.44 (DEPTH 32 FT)

... ... ... ... .IEL. 3.44 (DEPTH 34 FT)

2-INCH DIA
P\ uL mIz:'-I' UAOllINU

oo

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

9T

.EL. 3.44 (DEPTH 34 FT)

NOTES: 1) SEE B-708 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEAR
POWER PLANT CALVERT

COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-708.DWG I

U) Schnebel Engineering 2006 All Rights Reserved



WELL NO.: OW-711

DATE COMPLETED: 05/22/2006

NORTHING: 216748.48

EASTING: 961741.61

GROUND SURFACE ELEVATION: 52.92
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-24-06 19.22 33.70

GR

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

OUND SURFACE .• ;"

CONCRETE SURFACE SEAL

MIN. 6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

2-INCH DIAMETER SCHEDULE 40
PVC RISER CASING

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

S 00

PVC WELL CASING SUMP

.................. EL. 53.26

... ......... ..... EL. 52.a9 +

............... EL. 24.92 (DEPTH 28 FT)

.................. EL. 22.92 (DEPTH 30 FT)

.................. EL. 17.92 (DEPTH 35 FT)

EL. 55.31
(V-NOTCH)

17 EL. 33.70 (DEPTH 19.22 FT')

........ EL. 7.92 (DEPTH 45 FT)

I....... EL. 5.92 (DEPTH 47 FT)

.EL. 2.92 (DEPTH 50 FT)

NOTES: 1) SEE B-711 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEAR
- chnabel POWER PLANT CALVERT

. . . COUNTY. MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
nvvr NC) OW-71 I-nWf,



WELL NO..: OW-714

DATE COMPLETED: 06/27/2006

NORTHING: 215705.73

EASTING: 962034.37

GROUND SURFACE ELEVATION: 116.02
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-25-06 45.93 70.09

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

. . EL. 117-98
(V-NOTCH)

p: i11• -

GROUND SUE

MII

RFACE

CONCRETE SURFACE SEAL

N. 6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

%METER SCHEDULE 40
'VC RISER CASING

/1 L. O'.U i . .1/r

2-INCH DIL
F

--r'\

BENTONITE SEAL

.................. F-L.. 014.U,4 kUE::rl I1 l3,/ r- 1 )

.................. EL. 80.02 (DEPTH 36 FT)

- - EL-78:02-(DEPTH 38 FT)-WEL L:GRADED SAND-FILTER-PACKTE- ----. .-- I-

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

17
No

EL. 70.09 (DEPTH 45.93 FT')

...... EL. 68.02 (DEPTH 48 FT)

...... EL. 66.02 (DEPTH 50 FT)

.EL. 66.02 (DEPTH 50 FT)
i --

NOTES: 1) SEE B-714 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) * =GROUND WATER DEPTH MEASURED FROM V-NOTCH

E CGROUND WATER OBSERVATION
CALVERT CLIFFS NUCLEAR WELL CONSTRUCTION LOGhnab i POWER PLANT CALVERT PROJECT NO. 06120048

Schnabel Engineering COUNTY, MD DWG NO. OW-714.DWG
Q()Schnobel Engineering 2006 All Rights Reserved



WELL NO.: OW-718

DATE COMPLETED: 06/21/2006

NORTHING: 214133.58

EASTING: 961924.87

GROUND SURFACE ELEVATION: 118.53
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-25-06 40.36 78.17

GROUND SURF

VE.NTED-. INNER:I CAP -

PROTECTED STEEL CASING
WITH LOCKING CAP ,-'

FACE :

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

METER SCHEDULE 40
/C RISER CASING

MIN.

B

........... EL. 120.41
(V-NOTCH)

1:I 11R qR

2-INCH DIAl
PV

.... EL. 1

r.,X/

..........EL. 95.53 (DEPTH 23 FT)

............ EL. 90.53 (DEPTH 28 FT)

.... ......... EL. 88.53 (DEPTH 30 FT)

r" 0 V EL. 78.17 (DEPTH 40.36 FT-)

...... -----EL. 78.53 (DEPTH 40 FT)

. . EL. 7653 (DEPTH 42 FT)

... ... ... ...EL_ 75.53 (DEPTH 43 FT)

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-718 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) =GROUND WATER DEPTH MEASURED FROM V-NOTCH

I
CALVERT CLIFFS NUCLEAR

chnabel POWER PLANT CALVERT

COUNTY. MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-718.DWG



WELL NO.: OW-725

DATE COMPLETED: 06/272006

NORTHING: 214649.30

GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT)* ELEVATION (FT)

7-25-06 32.82 25.22

EASTING: 963212.73

GROUND SURFACE ELEVATION: 58.04

GROUND SURF

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

ACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

.. EL. 59.94
(V-NOTCH)

IZEL. 58.38

/+
X'/l/XýI

17A/'C -WA

I

MIN.

BETONITE-CEMENT GROUT

2-INCH DIAMETER SCHEDULE 40
PVC RISER CASING

7

/ 71T ... . . . . . . . .. ,,.'.'s-., , , , ,

BENTONITE SEAL

.................. EL. 12.04 (DEPTH 46 FT)

WELL-GRADED SAND FILTER PACK ................. EL. 10.04 (DEPTH 48 FT)

10-SLOT (abo-0IT•IH) - -
MACHINE CUT PVC SCREEN 7 EL. 25.22 (DEPTH 32.82 FT-)

.................. EL. 0.04 (DEPTH 58 FT)
PVC WELL CASING SUMP

. . . EL. -1.96 (DEPTH 60 FT)
BOTTOM CAP

.EL. -1.96 (DEPTH 60 FT)

NOTES: 1) SEE B-725 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) * =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEAR
POWER PLANT CALVERT

COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-725.DWG

)Schnobel Engineering 2006 All Rights Reserved



,WELL NO.: OW-729

DATE COMPLETED : 06/23/2006

NORTHING: 214872.58

EASTING: 962445.93

GROUND SURFACE ELEVATION: 118.88
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-25-06 DRY

I

GROUND'SURF

VENTED INNER CAP-

PROTECTED STEEL CASING
WITH LOCKING CAP

FACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

METER SCHEDULE 40
IC RISER CASING

_ýl .. ...................
FI1 110 Ad4

MIN.

B

EL. 121.11
(V-NOTCH)

2-INCH DIAl
PV

.. . .E L. 1

..........EL. 95.88 (DEPTH 23 FT)

............. EL. 90.88 (DEPTH 28 FT)

..... ... ....EL. 88.88 (DEPTH 30 FT)

.... .... .... ...EL. 78.88 (DEPTH 40 FT)

... ... ... ... .. EL. 76.88 (DEPTH 42 FT)

.... ... .. ... ...EL_ 76.88 (DEPTH 42 FT)

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-729 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) * =GROUND WATER DEPTH MEASURED FROM V-NOTCH

/ aCALVERT CLIFFS NUCLEARhnabel POWER PLANT CALVERT
. , COUNTY. MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-729.DWG



WELL NO.: OW-735

DATE COMPLETED: 06/29/2006

NORTHING: 214805.48

EASTING: 961021.83

GROUND SURFACE ELEVATION: 91.20

I.

GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-27-06 54.20 37.00

GROUND SURI

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

FACE

CONCRETE SURFACE SEAL

*6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

METER SCHEDULE 40
/C RISER CASING

Jzi.........

FI Q1 Rl

MIN.

B

EL. 93.44
(V-NOTCH)

................... EL 91 81
................. EL.91.2ft

2-INCH DIAl
P£

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK -t-

.................. .L. 41.2U (UD PTH 5bU T )

.................. EL. 33.20 (DEPTH 58 FT)

.................. EL. 31.20 (DEPTH 60 FT)

. EL. 37.00 (DEPTH 54.20 FT')

.................. EL. 21.20 (DEPTH 70 FT)

.................. EL. 19.20 (DEPTH 72 FT)

... EL. 19.20 (DEPTH 72 FT)

-..... 1 0-SLOT(0-010 INCH)- . .. . . .
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

00

NOTES: 1) SEE B-735 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFSUN UGROUND WATER OBSERVATION
CALVERT CLIFFS NUCLEAR WELL CONSTRUCTION LOGc nabel POWER PLANT CALVERT

-nbel_ nieerig DWGPROJECT NO. 06120048
Schnabel Engineering COUNTY, MD DWG NO. OW-735.DWG

(0 Schnobel Engineering 2006 All Rights Reserved



,.WELL NO.: OW-743

DATE COMPLETED: 07/11/2006

NORTHING: 213320.62

EASTING: 961234.01

GROUND SURFACE ELEVATION: 103.65
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-26-06 37.24 66.41

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

........ - EL. 105.89
(V-NOTCH)

FI 1{l3flnS

GROUND SURF

MIN.

B

FACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

METER SCHEDULE 40
VC RISER CASING

.......... ........ EL 104 05
E L. 10

r la.

N

2-INCH DIAl
PN

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

F---

. -L. IU.b5 kU It-"1 ,.3 I-FI)

.EL. 67.65 (DEPTH 36 FT)

...... EL. 63.65 (DEPTH 40 FT)

EL. 66.41 (DEPTH 37.24 FT')

................. EL. 53.65 (DEPTH 50 FT)

.. ...... . I....... EL. 51.65 (DEPTH 52 FT)

.EL. 48.65 (DEPTH 55 FT)

00

NOTES: 1) SEE B-743 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) * =GROUND WATER DEPTH MEASURED FROM V-NOTCH

,CALVERT CLIFFS NUCLEAR
chna POWER PLANT CALVERT

COUNTY. MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-743.DWG



WELL NO.: OW-744

DATE COMPLETED: 06/21/2006

NORTHING: 216405.37

EASTING: 960089.41

GROUND SURFACE ELEVATION: 97.50

I ."!

GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (Fr)

7-27-06 33.01 64.49

PROTECTED STEEL CASING
WITH LOCKING CAP

................... EL. 99.81
(V-NOTCH)

.............. .... EL. 97.96
GROUND SURFACE

CONCRETE SURFACE SE

MIN. 6-INCH DIAMETER BORE

BETONITE-CEMENT GROUT

2-INCH DIAMETER SCHEDULE 40
PVC RISER CASING

BENTONITE SEAL

WELL-GRADED SAND FILT

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

-IOLE

T

..EL. 67.90 (DEPTH 30 FT)

.................. EL. 61.90 (DEPTH 36 FT)

ER PACK .................. EL. 59.90 (DEPTH 38 FT)

. EL:-64:49 (DEPTH 33.01FT*)

.................. EL. 49.50 (DEPTH 48 FT)

.................. EL. 47.50 (DEPTH 50 FT)

............I....... EL.47.50 (DEPTH 50 Fr)

NOTES: 1) SEE B-744 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CA R CGROUND WATER OBSERVATION,~~,, CALVERT CLIFFS NUCLEAR WELCNTUIOLG
cihnabei POWER PLANT CALVERT WELLCONSTRUCTION LOG

PROJECT NO. 06120048

#lSchnabel Engineering COUNTY, MD DWG NO. OW-744.DWG
( Schnobel Engineering 2006 All Rights Reserved



I I

0
WELL NO.: OW-752A

DATE COMPLETED: 07/07/2006

NORTHING: 215482.18

EASTING: 960250.12

GROUND SURFACE ELEVATION: 95.30
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-27-06 24.73 70.57

VENTED INNER CAP -u EL. 97.00
(V-NOTCH)

PROTECTED STEEL CASING
WITH LOCKING CAP

IF1 QR•7"-

GROUND SURFACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

MIN.

................... EL 95 73
.......... EL.95.3G

2-INCH DIAMETER SCHEDULE 40
PVC RISER CASING

7

EL. 80U.30 (DETi'H 15 FTI)

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK i-O

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

............. EL. 76.30 (DEPTH 19 FT)

............. EL. 70.30 (DEPTH 25 FT)

. EL. 70.57 (DEPTH 24.73 FT-)

............. EL. 60.30 (DEPTH 35 FT)

............. EL. 58.30 (DEPTH 37 FT)

.EL. 58.30 (DEPTH 37 FT)

No

NOTES: 1) SEE B-752 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEARchnabel POWER PLANT CALVERT
COUNTY. MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-752A.DWG



WELL NO.: OW-752B

DATE COMPLETED : 07/07/2006

NORTHING: 215489.21

EASTING: 960257.57

GROUND SURFACE ELEVATION: 95.79
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT)' ELEVATION (FT)

7-27-06 59,65 36.14

I

GROUNDSURF

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

FACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

IETONITE-CEMENT GROUT

METER SCHEDULE 40
/C RISER CASING

I.. _.

.... 
.. .. . .. E .9.

EL.96.09

. EL. 97.41
(V-NOTCH)

EL. 96 09

MIN.

B

/

2-INCH DIAl
P£

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

................ EL. 17.79 (DEPTH 78 FT)

............. .. .EL. 12.79 (DEPTH 83 FT)

................ EL. 10.79 (DEPTH 85 FT)

.. EL. 36.14 (DEPTH 59.65 FT')

............ ... EL. 0.79 (DEPTH 95 FT)

................ EL. -1.21 (DEPTH 97 FT)

.EL. -1.21 (DEPTH 97 FT)

10 SLOT (0.010 INCH) -

MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-752 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) * =GROUND WATER DEPTH MEASURED FROM V-NOTCH

E CGROUND WATER OBSERVATIONoc n-bCALVERT CLIFFS NUCLEAR WELL CONSTRUCTION LOGhnabel. _ POWER PLANT CALVERT PROJECT NO. 06120048

Schnabel Engineering COUNTY, MD DWG NO. OW-752B.DWG
(OSchnobel EnQineerinQ 2006 All Riahts Reserved



WELL NO.: OW-754

DATE COMPLETED: 07/06/2006

NORTHING: 217369.78

EASTING: 960290.37

GROUND SURFACE ELEVATION: 67.00
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-26-06 31.28 35.72

PROTECTED STEEL CASING
WITH LOCKING CAP

........ I.......... . E L. 68 .85
(V-NOTCH)

................ EL. 67.21

GROUND SURFACE

CONCRETE SURFACE SEAL

MIN. 6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

2-INCH DIAMETER SCHEDULE 40
PVC RISER CASING

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

NOTES: 1) SEE B-754 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

..EL. 40.00 (DEPTH 27 FT)

.................. EL. 37.00 (DEPTH 30 FT)

....... EL. 35.00 (DEPTH 32 FT)

EL. 35.72 (DEPTH 31.28 FT')

........ EL. 25.00 (DEPTH 42 FT)

EL_ 23.00 (DEPTH 44 FT)

.EL. 23.00 (DEPTH 44 FT)

pchn e CALVERT CLIFFS NUCLEAR
rhnabel POWER PLANT CALVERT

, .... COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-754.DWG



WELL NO.: OW-756

DATE COMPLETED: 06/21/2006

NORTHING: 215497.07

EASTING: 961212.39

GROUND SURFACE ELEVATION: 106.56

O4
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) * ELEVATION (FT)

7-24-06 29,88 76.68

GROUND SURFACE

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

CONCRETE SURFAC••

H DIAMETER BOREHOLE

ITE-CEMENT GROUT

RSCHEDULE 40
ER CASING

If.

MIN. 6-ENC

BETON

................ . E L. 108.77
(V-NOTCH)

.................. E L. 107.07
EL.10.0

.................. EL. 81.56 (DEPTH 25 FT)

.................. EL. 78.56 (DEPTH 28 FT)

.................. EL. 76.56 (DEPTH 30 FT)

EL. 76.68 (DEPTH 29.88 FT')

.................. EL. 66.56 (DEPTH 40 FT)

.................. EL. 64.56 (DEPTH 42 FT)

.EL. 64.56 (DEPTH 42 FT)

2-INCH DIAMETER
PVC RIS

BENTONIT E SEAL

WELL-GRADED SAND FILTER PACK - iO

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

00.m

i-

- w = 4%

NOTES: 1) SEE B-756 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

E CGROUND WATER OBSERVATION
CALVERT CLIFFS NUCLEAR WELL CONSTRUCTION LOGnabel POWER PLANT CALVERT PROJECT NO. 06120048

Schnabel Engineering COUNTY, MD DWG NO. OW-756.DWG
() Schnobel Enqineerinq 2006 All Riqhts Reserved



WELL NO.: OW-759A

DATE COMPLETED: 06/22/2006

NORTHING: 214536.47

EASTING: 960055.02

GROUND SURFACE ELEVATION: 97.78
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-26-06 26.87 70,91

VENTED INNER CAP EL. 99.69
(V-NOTCH)

PROTECTED STEEL CASING
WITH LOCKING CAP

GROUND SU

MI

RFACE

CONCRETE SURFACE SEAL

N. 6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

AMETER SCHEDULE 40
PVC RISER CASING

................ EL. 98.05

........... ..... EL.97.7Eý_

R/

2-INCH DI

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK - -O

......... 83.I7 (UDE-'IH 14 FI)

......... EL. 80.78 (DEPTH 17 FT)

....... EL. 77.78 (DEPTH 20 FT)

7 EL. 70.91 (DEPTH 26.87 FT*)

......... EL. 67.78 (DEPTH 30 FT)

...... EL. 65.78 (DEPTH 32 FT)

.EL_ 62.78 (DEPTH 35 FT)

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

000

PVC WELL CASING SUMP

BOTTOM CAP L_:i '
1

NOTES: 1) SEE B-759 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

eCALVERT CLIFFS NUCLEARP nabe POWER PLANT CALVERT
COUNTY. MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-759A.DWG



WELL NO.: OW-759B

DATE COMPLETED: 06/2212006

NORTHING: 214526.25

GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-26-06 63.09 35.26

EASTING: 960056.32

GROUND SURFACE ELEVATION: 98.35

PR
wr

GROUNDSUR FACE

CONCRETE

6-INCH DIV

BETONITE-C

METER SCH

VENTED INNER CAP ................ EL. 100.14
(V-NOTCH)

OTECTED STEEL CASING
TH LOCKING CAP

EL. 98.72

-SURFACE SEAL/

tMETER BOREHOLE

:EMENT GROUT

HEDULE 40
ASING

r_ 1 '21 Ir rCDTU_ P7

. . .. . . . .. /JJLL

MIN

B

2-INCH DIA
P VC RIblI' UC

:T\
. . . . . . . . . ... .,, .. , .I I. .. I . .. I . . . . . . . I I

BENTONITE SEAL
................... EL. 28.35 (DEPTH 70 FT)

WELL-GRADED SAND FILTER PACK ................. EL. 23.35 (DEPTH 75 FT)

1MASLCOI T P.V1 INCH)
MACHINE CUT PVC SCREEN EL. 35.26 (DEPTH 63.09 FT*)

EL. 13.35 (DEPTH 85 FT)
PVC WELL CASING SUMP

EL. 11.35 (DEPTH 87 FT)
BOTTOM CAP

........ _EL. 8.35 (DEPTH 90 FT)

NOTES: 1) SEE B-759 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEAR.7na-bel POWER PLANT CALVERT

bel Engineering COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-759B.DWGSchna

v

ia 2006 All Riahts Reserved



WELL NO.: OW-765A

,DATE COMPLETED : 07/13/2006

NORTHING: 216424.51

GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-27-06 21.64 75.73

EASTING: 959701.22

GROUND SURFACE ELEVATION: 97.37

GROUND SURF

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

FACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

METER SCHEDULE 40
IC RISER CASING

i•1 01707

MIN.

.............. EL. 99.60
(V-NOTCH)

B

S... . . .... l 97r0
.... .... .... EL.9L7.

.................. EL. 87.37 (DEPTH 10 F

.................. EL. 82.37 (DEPTH 15 F

2-INCH DIAl
P\

BENTONITE SEAL

T)

-T)

WELL-GRADED SAND FILTER PACK - -- ... .EL. 80.37 (DEPTH 17 FT)

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN 7 EL. 75.73 (DEPTH 21.64 FT')

o~j

.. EL. 70.37 (DEPTH 27 FT)
PVC WELL CASING SUMP

. . EL. 68.37 (DEPTH 29 FT)
BOTTOM CAP

.EL. 68.37 (DEPTH 29 FT)

NOTES: 1) SEE B-765 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEAR
POWER PLANT CALVERT

rCl INTY_ MI)

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
rl\Ah'W Kin nMlW7RFA 1VWV(



WELL NO.: OW-765B

DATE COMPLETED: 07/13/2006

NORTHING: 216420.42

EASTING: 959693.64

GROUND SURFACE ELEVATION: 96.82
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) * ELEVATION (FT)

7-27-06 60.23 36.59

GROUNDSUR

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

.FACE

CONCRETE SURFACE SEAL

I. 6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

&METER SCHEDULE 40
VC RISER CASING

I.. [.

0A 07 10

MIN

EL. 98.47
(V-NOTCH)

................-

EL.964.ý.m_
.. . ......

x ;5ýx -x M,-

x,;, Y

2-INCH DIA
P

:TI

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK -I -

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

ncs

.EL 2182 (DEPTH 75 FT1

............ EL. 16.82 (DEPTH 80 FT)

............... EL. 14.82 (DEPTH 82 FT)

EL. 36.59 (DEPTH 60.23 FT-)

............... EL. 4.82 (DEPTH 92 FT)

............... EL. 2.82 (DEPTH 94 FT)

.EL. -5.82 (DEPTH 102 FT)

000R

-Li 4

NOTES: 1) SEE B-765 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

E CGROUND WATER OBSERVATION
CALVERT CLIFFS NUCLEAR WELL CONSTRUCTION LOGchnabel POWER PLANT CALVERT PROJECT NO. 06120048

Schnabel Engineering COUNTY, MD DWG NO. OW-765B.DWG
I(O Schnobel Enqineerinq 2006 All Ricihts Reserved



WELL NO.: OW-766

DATE COMPLETED: 07/13/2006

NORTHING: 216932.89

EASTING: 959791.50

GROUND SURFACE ELEVATION: 108.89
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-26-06 28,79 80,10

P
kA

GROUNDSURF

MIN.

B

:ACE

CONCRE

6-INCH D

ETONITE-

AETER S(
'C RISER

VENTED INNER CAP . . . EL. 110.72
(V-NOTCH)

ROTECTED STEEL CASING
/1TH LOCKING CAP

................... E L. 109.32

.1 r
ETE SURFACE SEAL,

)IAMETER BOREHOLE

-CEMENT GROUT

CHEDULE 40
CASING

S .................. EL. 95.89 (DEPTH 13 FT)

SEAL
".................. EL. 93.89 (DEPTH 15 FT)

ADED SAND FILTER PACK .................. EL. 88.89 (DEPTH 20 FT)

0.010 INCH) EL 80.10 (DEPTH 28.79 FT*)
IT PVC SCREEN .......

S .................. EL. 78.89 (DEPTH 30 FT)
CASING SUMP

TTOM CAP ..... .............. EL. 76.89 (DEPTH 32 FT)

.... EL. 71.89 (DEPTH 37 FT)

2-INCH DIAIv
PV/

BENTONITE

WELL-GRi

10 SLOT (I
MACHINE CU

PVC WELL

BO'

)
NOTES: 1) SEE B-766 BORING LOG FOR STRATA DESCRIPTIONS

2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) * =GROUND WATER DEPTH MEASURED FROM V-NOTCH
5) BENTONITE HOLE PLUG USED TO BACKFILL BORING B-766 FROM 50 FT
TO 37 FT.

R C F N A GROUND WATER OBSERVATION
hr bCALVERT CLIFFS NUCLEAR WELL CONSTRUCTION LOG

!chna el POWER PLANT CALVERT PROJECT NO. 06120048

Schnabel Engineering COUNTY, MD DWG NO. OW-766.DWG
-r . I_ -A 1 ....•-.--a All D D-ý,4 ...... ,A



WELL NO.: OW-768A

DATE COMPLETED: 06/20/2006

NORTHING: 217106.06

EASTING: 962238.98

GROUND SURFACE ELEVATION: 48.48
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-25-06 24.00 24.48

GROUNDSURF

VENTED INNER CAP

PROTECTED STEEL CASING
WITH LOCKING CAP

ACE

CONCRETE SURFACE SEAL

6-INCH DIAMETER BOREHOLE

ETONITE-CEMENT GROUT

AETER SCHEDULE 40
'C RISER CASING

==Hr

MIN.

B

* EL. 49.84
(V-NOTCH)

El 4R g6
................... EL 48 96

+
EL.48.1&:ý__

r

2-INCH DIAy
Pv

BENTONITE SEAL
.................. EL. 2.48 (UD T•I I-2 I )

............... EL. 20.48 (DEPTH 28 FT)

......... I......... EL. 18.48 (DEPTH 30 FT)WELL-GRADED SAND FILTER PACK - - I

... 10-SLOT-(0-010-INCH) - ........

MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

BOTTOM CAP

EL. 28.48 (DEPTH 24.00 FT')

Effl:0%000
............... EL. 8.48 (DEPTH 40 FT)

. EL. 6.48 (DEPTH 42 FT)

.EL. 6.48 (DEPTH 42 FT)-___ A
NOTES: 1) SEE B-768 BORING LOG FOR STRATA DESCRIPTIONS

2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

ICALVERT CLIFFS NUCLEAR GROUND WATER OBSERVATION
CAna e PWER CLIF NCALVERT WELL CONSTRUCTION LOGchn abel POWER PLANT CAL VERT POETN.0104

•"Z.PROJECT NO. 06120048

Schnabel Engineering COUNTY, MD DWG NO. OW-768.DWG
(O Schnobel Engineering 2006 All Rights Reserved

0



WELL NO.: OW-769

DATE COMPLETED : 06/23/2006

NORTHING: 216589.75

EASTING: 962559.47

GROUND SURFACE ELEVATION: 54.23
GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-25-06 26.49 27,7.4

PROTECTED STEEL CASING
WITH LOCKING CAP

... EL. 56.43
(V-NOTCH

. EL. 54.39

GROUND SURFACE

CONCRETE SURFACE SEAL

MIN. 6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

2-INCH DIAMETER SCHEDULE 40
PVC RISER CASING

BENTONITE SEAL

WELL-GRADED SAND FILTER PACK

.................. EL. 50.23 (DEPTH 4 FT)

...... EL. 36.23 (DEPTH 18 FT)

.I......... EL. 22.43 (DEPTH 31.8 FT)

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

PVC WELL CASING SUMP

EL. 27.74 (DEPTH 26.49 FT')

EL. 12.43 (DEPTH 41.8 FT)

......... EL. 12.23 (DEPTH 42FT)
BOTTOM CAP

.EL. 12.23 (DEPTH 42 FT)

NOTES: 1) SEE B-769 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) - =GROUND WATER DEPTH MEASURED FROM V-NOTCH

CALVERT CLIFFS NUCLEAR

hnabel POWER PLANT CALVERT

,-,. ~, ,. . COUNTY. MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-769.DWG



WELL NO.: OW-770

DATE COMPLETED: 06/22/2006

NORTHING: 215466.60

GROUND WATER TABLE OBSERVATIONS

DATE DEPTH (FT) ELEVATION (FT)

7-25-06 DRY

EASTING: 962826.95

GROUND SURFACE ELEVATION: 121.59

VENTED INNER CAP t-E • .... EL. 123.08
(V-NOTCH)

PROTECTED STEEL CASING
WITH LOCKING CAP

I:1 191 70

GROUND SUFRFACE

CONCRETE SURFACE SEAL

N. 6-INCH DIAMETER BOREHOLE

BETONITE-CEMENT GROUT

MI

........... ..... E L .I

.... .... .... ...EL. 97.59 (DEPTH 24 F

.... .... .... ...EL. 93.59 (DEPTH 28 F

2-INCH DIAMETER SCHEDULE 40
PVC RISER CASING I

7

FT)

BENTONITE SEAL

-- 0

:T)

WELL-GRADED SAND FILTER PACK EL. 91.59 (DEPTH 30 FT)

10 SLOT (0.010 INCH)
MACHINE CUT PVC SCREEN

000.

EL. 81.59 (DEPTH 40 FT)
PVC WELL CASING SUMP

BOTTOM CAP _E__j A
... EL. 79.59 (DEPTH 42 FT)

...... EL. 79.59 (DEPTH 42 FT)

NOTES: 1) SEE B-770 BORING LOG FOR STRATA DESCRIPTIONS
2) DEVELOPED BY PUMPING
3) CENTRALIZERS USED
4) * =GROUND WATER DEPTH MESURED FROM V-NOTCH

CALVERT CLIFFS NUCLEARfchnabel POWER PLANT CALVERT

Schnabel Engineering COUNTY, MD

GROUND WATER OBSERVATION
WELL CONSTRUCTION LOG

PROJECT NO. 06120048
DWG NO. OW-770.DWG

S~c-hnnhp~I Fnninp~p.rinn 200fi All Rinht~q Rpq~rp



Schnabel Project No. 06120048
Appendix D: Ground Water Observation Wells

FIELD PERMEABILITY TEST DATA

Project No. 06120048/April 13, 2007 Schnabel Engineering North, LLC



~hr~J~e~I
Pqgeof

PERMEASIL_ LUG),TEST FIELD F~ORM

pROJECT,
LOCATION:
DATE:L

Calvert Gliff:NPIP COLA Proldpt
Lusby MD

Z7 ?ý

WrOJCTNO.: 0120ID48

TEST INFO1RMATIQk.'..

Slug TYp a

ApproxUitate Volumne of Slu

Manual Water LeveIMdter SIN, ( W P
Tranisducer SiN :

IPreO-Tezt W'ater Level (ft, TOýC)/Time:

%W Water.Level after Probe lrnsefttiotftý TOG)/ Timte;

4 Cal. P re-as~t, Head ove~r Tr'n6 17er:
;5 measured Tr4etHedoe T~n cr.:

TirTte Te~t~started:

7Tirae.Thst Ended:

to atIogger File Nam ie!

C~ommeptV

.2~ ~ ~ 31

.7~ ~.

A.Pp'r64 BY:.
~pi~. _Z7

2' Cfl~*tC~
No~te:' .All Wter laiyme"esUreme ' ba~dr~ ~l e fcsh
Reerrce:,ASTM.D04



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application! (COLA)
Schnabel Engineering Project No. 06120048

20......

16 ......................................... ......... .. ................. ...............[ ...... .... .................

E
1 2 ........... ........ ...... . . .. . . . . . . ... . . . . . . . . . . . ..... .. .... ....... . .. .. i . ............. ..........A

"I".

12 H,

OW-301 Permeability Test

.................... ..... .....

. ........ . ---- ---------- - ........... ............ ................. ....

10

-5 0 15 10 15 20 25 30 35 40
Time After Slug Insertion (Min)

0



t [$I
10 20 30 40 50 60 70 80 90 100

.5

o OW-301

Hydraulic conductivity [ftls]: 1.58 x 104

INPUT PARAMETERS
Static Water Level - 11.46 ft
Depth to Bottom of Aquifer = 82.00 ft
Length of Screen = 10.00 It

Radius of Casing = 0.08 ft

Radius of Influence = 0.25 ft
Evaluated byy,-!

Reviewed b r



PqgtPf_
ch,7a~b~I P M LiTsm,11 Tr FIELDF i~R I M

?PRO.3ECT*
LOCATION:
DATE,.
WEATHER/I TE

vft~s NP? COLA PrOjiýc
Lu~sby, MD

PRJECTNO... ý0120048
GIJEN~T: ~Bechitel Power Corporation

I

I

2

3

4

5

6

7

8

.Pre-Test Water Level:(It, TOG)/ Time:
'Water Le-vel after- Prob~e. Insertion (ft, TOC)/ -Time:.

Transducer Depth:

Galc. Pre-Test Hecad:.overTransdu cer:

Mea~su red'Pre-Test H ead*.over Transducer:I
Time Tes~t Started:

Time Test Eried:'

P4 -_ ý ryat.End of Test:
Datalogger File.Name: -~ ~-

OC=rnmnts:
TOC = 6ottomn of the V.'-notch at top of casing

P'erformed By,:

Approved By:

DZ-7f

bate:'

No•L: All water avel messurrme'a ohf3btained •freom W.e1a.SUb. 1t os,•; ..
R:-.ferenrce: ASTM0 .404 4 .



Calve . ,uclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

0

OW-313A Permeability Test

26

24-

22

.... ...................................

18.

*6 16.

S14-

........... ........ ... ........ ...... ............................. .. ...... ........................... ......................... ......... ... ..... ............. .............. ... ........... . .......... .....

...................... ...... ... ...... ..... .......... .. .... .... ........ ... ..... ...... ............ ..... . ..... ....... ... .... ... .... .......

........ ...... ....... ... .. .... .......... ........ ... ................. .............. .. .................. ....... ..... .... ... .......... -.......... ...... ......... ......... .............. .12

10 1

8 I .1 1 I I

-5 0 5 10

Time After Slug Insertion (Min)

15 20 25

SchnŽabel ErigIneer~ng



Schnabel Engineering North, LLC slug/bag test analysis Date: 11/6/2006 Page 1
656 Quince Orchard Road. Suite 700 BOUWER-RICE's methodPe Calvert Clifa

Gaolitmnbrg, MO 20878

(3•) 417.2400 Evaluated by. patricn

Slug Test No. 313A Test conducted on: 7/2712003

OW.313A

490

ý OW-313A

Hydraulc conductivity[lt/s]: 7.50x 10"

INPUT PARAMETERS
Static Water Level = 10.60 M

Depth to Bottom of Aquifer = 62.00 ft
Length of Screen = 10.00 ft
Radlus-of Casing = 0.08 ft
Radius of Influence = 0.25 it

Evaluated by'. a

Reviewed by:Cst



Pcr1ge-OK
ciiriabel PERMEABILT,ýSLGVTIEST RELEW FORJ

:PROJECT:
:LOCATION-
,DATE: J
WtATHERI TWO-

at~vert Cliffs NPP COLA Project
Lusby, MD

P~ROJECT No.; .0fi20048
CLIENT: IBOhtdf Powuror CbIattfo

PreTes WaerLevel:(t TDOC)IhTim

Waterý Leeie Pib nsrti~on:(ft.: TOG)I Ti-me.:

Tf~antduqer D~epth,

Gale. Pre'f6,-T~eztHe'ad over. Tr'ansducer:

Meaasureod~ PI-TLest Head over Transduce:k

Time Test Started:

Time ~Test Ended:

at 'End Of Vest:

bat6qoggerF:a~ie Name:

dC~ ,Bottomn df th'e -notch ;at top of" cajsng,

\06--1-- 19 \ Da : IPeorfarmed By:

Approved By.,

'7(/ 1 ýrLOG(

oataý-

Nat&- All vater level reas~urevnonts cblainad fro)m well rrautq~~ pitptop cfIrujnj
ROeh~ecel; ASTM 04044



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application !(COLA)
Schnabel Engineering Project No. 0612_048

OW-313B Permeability Test
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sdfinabei ff -- neerrig



..... "" . ........ :-•'•.... ":•-"•I"alo:11W•oo6 . Page..Schnabei Engineering North, LLC sluglbail test analysis '" D
65M Quince Orchard Road, Suite 700 BOUWER-RIC- method I Project Calert Cliffs
GaihMabUq, MD 20578 b
(201) 417-2400 EvaIluatedby art

Slug Tasw No. 313B Test conducted on: 7128/2006

OW-3 i3B

t [aJ
1200 2400 3600 4800 60000 7200 8400 9600 10800 12000

Ic

10

p __________ __________ ___________ __________

10-'
OVV-3138

Hydraulic conductnty [lJs]ý 2-74 x 10.'

INPUT PARAMETERS
Static Water Level = 17.13 ft
Depth to Bottom of Aquifer = 105.00 ft
Length of Screen = 10.00 ft
Radius of Casing = 0.08 ft
Radius of Influence = 0.25 It
Evaluated by: eta P

RevIewed by:M-l



iV
$

~&h'n~,beI
SC~fl,~1b(~ Eflc~jj~r.nc~

PAgWLjjfj

PýERMEABt3MY (U8)&T!LD F0,R N

PROJECT:
LOCATION;
DATE:
WEATHER/'

Calvert Cliffs NP COLA'
Lusby, MD

[octt PROJECT NO.: 0612048
CUENT: Beihtal Power CorppratiOdn

LK,
Type.o Test:

Slug Typa.
Apuproximate Volumyle of Slug:

Mainual Water Level MaerSt~r$N

Trans-ducer SIN:
-- [q Slu'SN: I

ELIN 4FORMATr0f
WELL 10 < tý-N 31"

i~~a nside D~iamieter, _______Z_
Ca0sing. Inside Diameter: 2

Total Well Depth (ft, O)7.

Screen Interval Depth (ft, TOG): ~5

I-
,,,,,

:2.

4

7

:8

Pre-T'est W~ate~r Level (ft TOC)/ Time:.-

Water Level after P~robe, i~nertion, (ft,: TC)I Time:d
Tran~sducer D~epth:.

ýcab. Pre-Test Headf :ove Trasducer:

MerePrre-Tet 'Head over Tr',nsd4ucer

TieTs~Start~e~d:

Dartalogger.File Namne:

.;**. ~ 4

5I~ ~

c3tf 11A s,
Cofnmet-

TCYC= botom f T Q Vntd' at top dof asing~ I

Peorf ormend By:

.ApprovedJ'By:

• •. ,| • .,•. .. ... :..,*

l~'CW~4 ~Date: A

Note: Alf watEt le"v _el 'IMas ru terwts a~bi~n Ma
Reference: ASTMý"b444 .ekn'



0
Calve. .quclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

0

OW-319A Permeability Test

11=
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... .......... .... ......... ... ........ .......... ..... ..... ..... ........ ............ ............ .......

.......... ................ .. . .. .... .............. .......... ......... .. ... ............ . ...

..... .............. ............ ...... .................... .......... ...... ...... ....... .......... ............. ... ............... .. ...........

.. ..... ... .. ... .... . ..... ..... ............ ............. ....... ................ .... ....... ...............

............ ............. .............. ................................. ........ ........................... ................ ....... .... ....................... ...............

.......... .....

...........

............. .

~- p a I m

5 I •Ii - - I I" I -

-10 0 10 20 30 40 50 60 70 80 90 100
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Sch-Ifnabeti E'n' ne* .ng



Schn'ael Engineering North, LLC slug/bail tesl analysis Date: 103112006 Page 1
656 Quince Orchard Road, Sufte 700 BOUWER-RICE's method .ri, v l

Gaafllwp. D 2878Project. Clavert Cli.fts
Ga~8ers•1g, MO 20878

(301) 417-240100 Evaluated by,patrick

Sklg Test No. 319A Test concled on: 7/21/2006

OW-319A

t 15l
0 10 20 30 40 50 60 70 8s0 0 100

o OW-319A

Hydraulic conductadty [WeJ: 2.89 x 10'6

INPUT PARAMETERS
Static Water Level = 5.61 ft
Depth to Bottom of Aquite = 30.00 ft
Length of Screen = 10.0011
Radius of Casing = 0.08 n
Radius of Influence = 0.25 ft

Evaluated by: P aP * k -

Reviewed by'. phe

MITi



0
Pcc~, -

. ch-.< •n...-. & I P ERMEABIFEUS 'GTEST F1LO FRMf4V

PROJECT:
LOCATION,,
DATE,
WEATHER] TENO

Caivori Cliffs NPP COLAp Proj, 6ct
Lusby, MD)

57~7o ..,

PROJECT$&0.. 06`1~2OO48
OLJENT: 11Bechtel Power Corjporatlon

T~ESTINFORMATION~

Type .f Test: _j ....

Sltpg Type: dMaechan ir ~ P-Waler

Approximate Volumep: of Slug.-1 ýO
MaKn uablWater Level'Meter tN- O1?

Transducer SIN. $...

Shq ~SIN: s

W(ELtFORMATTlON

Sac16en Inside Diametqr-___________

Casing 1nsjde~iareter ___________

6Total Well Depth (ft, TOG- ..
S•feen Interval Depth ft,. TOC)__.... .__....._..

I Pre,-Test•Water, Level :(ft, TOC) Time':
2 WVater Let after Rrobe..Insertion (ft• TOC)/ Time:

3Trapsucr Depth:

4 Galc: Pre-Test H:ead over Tjransducer:

6 Time.Test Steeaed:

7 'Time' Test En~ded:

TOO oftrrrof thae.. Vnotch at lop o6f'casingr

J ,

-r iA xPe Tomed ýBy:

,Approved By:
j,.

Re , enýe ASTM D4044



Calvert Cliffs Nuclear Power Plant
Combined Operating License Applicationi(COLA)
Schnabel Engineering Project No. 06120048

1 5 1 ...........................

OW-319B Permeability Test

14 4
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I
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9.

7 . -~ .* is V
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Time After Slug Insertio
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)n (Min)

Schnabel E ,eerfng



Schnabel Engineering Nooh. LLC
656 Quince Orchard Road. Sulle 700
.GC'-,et• MO 20878

(30) 417.4•04

slug Test No. 3198

OW-319B

5 [s0
50

o319B

Hydraulic conductivity [fths: 3.42 x 1O'

INPUT PARAMETERS
Static Waler Level = 8.00 11

Depth to Bottom of Aquifer = 108 ft
Length of Screen = 10.00 f?
Radius of Cas•ng = 0.08 It
Radius of Influence = 0.25 R

Evaluated by: P etl Pa

Reviewedby m'etj



A~geoJ

IROJECT: Calvert CjlffNPP COLA Project
-OCAT'IOIN -_Lusby, MD

PgýR-MHABIUTY (Wý:ý -TEST FIELD-F'OfflM.,

I
'PROJECT NO., )06120048

DATE: J
WEATH4ERI Tr

I

4.

5

Pr.e-Test Water Level (ft, TOCV) Ti;e ::l

Water Level after Probe.:inseftion (fti. TOC),Tlime:

Transducer Depth:
•Cab.e .re-Test He~ad ov~er.Tra-nsducer-

Measured Pr&-Test .`Head. over Transducer:

time Test .Started:'..

Time Test tnded-f:

~eft ~ atE~nd of Th-SL

Datalogger Rle NamJ0;,

2A-

rn~ 43ýz

Commen$
TOG- =Bottom of the V' htch.at tp. of caing

-Performed By:,

Aproved By:

Dale: ~4' 3d~7 .-... ,, • :,,.

Note- All'waetr level measuremenots Dotained frormwelt mbsrre, ita o~tc"q
Referen'ce: ASTM:04044



Calve,. ii,. ,uclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-323 Permeability Test

26 -B

24,

22,

.U-
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12 a ________________

1U 1' * I I I

-1 0 I 2

Time After Slug Insertion (Min)

3 4 5

Schnabel Englkleerlng



Schnabel Engineering North, LLC slugibail test analysis Date: 1116/2006 5 Page 1
656 Quknce Orchard Road, Suite 700 BOUWER-RICE's method Project: Clavert Cliffs'
Gaitlmrburg, MD 20378

(301)417-2400 Evaluated by: patrick

Slug Test No. 323 Test conducted on: 7/26/2006

OW-323 4
I

I is]
50

.0

. OW-323

Hydraulic conductivity [ftlsj: 6.24 x 10's

INPUT PARAMETERS

Static Water Level = 13.38 ft
Depth to Bottom of Aquifer = 42.00 ft
Length of Screen = 10.00 ft
Radius of Casing = 0.08 ft
Radius of Influence = 0.25 It
Evaluated by: p e Ptik4

Reviewed by: Ch hr e K bi

I



Erginc t~,43b4ef

Page of~
PER~JXSSLUG) ESTF~D OR

PF(1EvfC-T- Calveart Cliff-! NPP~ C ,OLA Projec~t
LOCATION: - Lusby, MD
DATE: L~?~

PROJEt NO.; JD120048:
GLIENT;. Becohtef Powe~r Corport~ion

WELL fl~JFORMATION
WELL ID:

Scfeen Inside Diameter:

Casing Inside Diameter:

Total Well Depth (ft, TOC) ,

Sraon Interval Depth (ft, MCI) _________

Riser Height (ft): ___________

Pre-Tst~W~& Levi (f. TOC)/ Time:

Wate r LoyI after- Probe t:nsertion (ft, TOC)/ Time:

Tra-sducer, DIepth:

Gaic. .re-T.estiHead over: Transducer:

'Measured .Pre-Test- ead over TFansducer
TEime e-Test :Started:;

Tm•'eTest Enjed:

-Pefeo.l et.E nd of Tetsvt:
SDa.ta:!gger: PFie :Name;

cbprkgnqf
TOOC. Botiorn 'ofhlek V.-noltch at top. of cas'Ing

Performed Rv~

ApprovedBy.: ........ .. ,**~...><* Date:

Note:. A.i'ate levEl rriasurernents ~t~eto
R4,Wrenoe:. ASTM 0404-4



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application !(COLA)
Schnabel Engineering Project No. 06120048

21.15 ..........................1 ........... ....... .......... ..................................................

OW-328 Permeability Test

14

13

12

E 11
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...... ........... --------- --

fo *1 t- I - ' -i-I i - I -. U I I L
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Time After Slug Insertion (Min)

-Schnabel E -. Ineering



Schnabel Engineering North, LLC slug/bal test analysis Date: 10/31/2006 Page 1
656 Quince Orchard Road. Su•te 700 BOUWER-RICE's method Project Calvert CARs
Galtharburg. MD 2Z878

(301) 417-2400 Evaluated by. Parick

Slug Test No. 328 Test conducted on: 7/28/2006

OW-328

0 10 20 30 40 50 s0 70 80 so 00
100

o

10.13
o 0w-328

Hydraulic conductivity ]ft/st 3.79 x 10-

INPUT PARAMETERS
Static Wa•te Level = 7.30 It
Depth to Bottom of Aquifer = 05.00 ft
Length of Screen = 10.00 ft
Radius of Casing = 0.08 It
Radius of Influence = 0.25 ft
Evaluated by: Ia P--- c

Revkwwed by: ?.foh= .



P4qgeofý
~'i~nabe I ERM~EABL74ILG TES~I

:PlRJEGT: Cal~eWCl1iffs;NPP dotL.A Pr-ojedt
LOCATION.; Calvert Cliffs, MI)
IDATE: C)6r
WEATH EWJTEM 15-ý(C

TEST INFORMATION

:Type of Test: WnHed

Met Ihod ýof Water W ithdrawal! I njec !tion: ( 'ý Wateflrijeciiairemoivalj
Volume of Slug: A

w C P-CD6

Transducer ~S/N: 4Z

1 Pre-T'est Static Deptito W.ater (ft, TOC): ~ ~ f. ~
2 Transducer Depth:.

3 fCtlc. Pre-Test:-H6adover TransdUcer:.'
4- Measured 'PV&,6Tet He-d'oe

5 "Time Test Started:,

6 Timeti &T es tEn.

ý7 P., r.iR y:e?-b[Erfd of'07 T est:

8Dttqgger. F1lbe Narime: M:ic4- ~~~
o m in 6 -ft'

FIELD, FORM

PROJECT NO.. .061-20046
CLIENTi: -Beph tbi Pow.er CorporAt~fm

V1ILLINFOTRMAQT-f

WELLID

creen Inside Diameter_,:_.... ________

Casing Inside Diameter: .

Total Depth of Well (ft, TOC):

Screened -Interval (ft, TOC):___________

-Riser Height (ft): __________

ýYe':- 4n3'ý-

NAME: ~Thd~'( ~

ýNote: All water leVel meab~sureet pbaiielfomt-l-ea1,top~frdfc~ing
,Reference: AST.M D4044--

sIf•+lAT•U 671i•



Calve ,, luclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-336 Permeability Test
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•chnabeI
S'chn rabei E'n~gneering



Schnabel Engineering North, LLC slug/bail test analysis Date: 10/31/12008 Pago .

656 Quince Orchaid Road. Suite 700 BOUWF.R-RICE's method

G*V*WsrQb~. MO 20878 Project: Claved ClifI

(301) 417-24• Evalualed by:. pairick

Slug Test No. 336 Test conducted on: 7/3112006

OVW-33 aI

o OW-336

Hydraulc conductIvity[fls]. 2.10X 10-5

INPUT PARAMETERS
Static Water Level = 13.38 f
Depth to Bottom of Aquifer = 97.00 ft
Length of Screen = 10.00 ft
Radius of Casing 0.08 t1
Radius of Influence = 0.25 ft
Evaluated by: P Pý

Raviewedby.i

I . I



0
G fe-be

Page of
PERMEA[BI,ýTLU--Yt(-SVLUG),TEST FIELD FO0RM

:PROJECT. Cal

ýDATE:
WEATHiERITEMP','

v a t CU ffs N PP C OLA FProjet.
Lusby, MID

PROJECT NO., 0612004,8
ýCLIENT: BE4chteI~tol~r Corpdr~atl

Type ofTest: H_-

Slug Type: (~

Appro.ximate Volume of Slug: O~Z
Manual WVater Level Meter S/N t L:~

Trarsdur~er SIN. h~zt
Slug SIN:

I

.2

3

4
5

.7

:8:

Pre-Test Water Levelr.(ft, TOC)/"i1me.:

Water Level after P robe Inserlion (ft, TOC6 Time::

T'ransducer Depth:

Cait. Pre-Test Head over Transducer:

Measured Pre-Test Head :over Transducer,:

Time Test Started:

Time Test Ended:.

at End of Test:

..... .. ;.

9 Datalogger File Name: -r_' cýV-j- ~i 5 C

Comments:
TO~~ Bdtt~rn~of the V-notch at top of casing

R~e 0orme& ,Date: ~ & O

Note :A~llwate r teemauemnsotie'Pmwl e~i t* of catng,
Rieferenc~e: AS'VM 034044

4I



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application; (COLA)
Schnabel Engineering Project No. 06120,048

OW-401 Permeability Test
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-Schfnaibe E- l-neering



Schnabel Engineering North, LLC Saugroall test analysis Date: 1L031l2006 Page 1
666 Quince Ordmed Road, Suite 700 BOUWWR-RICE' method

6411huth, MO 20o75 Project: Calved Clffs

(301) 417-2400 Evaluated by-. paticl

Slug Test No. 401 Test conducted on: 7/2812006

OW-401

1&~

t Isl
0 10 20 30 40 50 60 70 80 90 100

o VW-401

Hydraulic conductivity (Wds: 6.77 x 10-6

INPUT PARAMETERS
Static Water Level = 14.17 ft
Depth to Bottom of Aquifer = 112.00 ft

Length of Screen = 10.00 ft
Radius of Casing - 0.08 ft
Radius of Influence = 0.25 R

Evaluated b'If laeapa

Reviewed by: =- I=i



(

ScnblEngin~riseng-

Pa
~PERIEABILITY C'SQUG)TEST PIELD FORM

PROJECT: Calvert Cliffsý NPP .C
,LOCATION: Calvert Cliffs,:
DATE: ?IIC71
WEATHEW TEM.P ;ý ~~

OL4 Projectl
MDý

PROJECT NO.: 0612DO48
CLIENT: Bechtel 'owtr Cor-poratIon

TET ,INFORMATION:,

Type of Test: , amn :.iR, oýn Hezd,

Meýthoddof Waiter Withdrawýall Injection~: =Mechainicb41L) I W~fer IhOn etio~eroval1
Votlume of Slug: QV3?-,

Watier Level Meter4.MQa i-iý4L

75nd~ci "-IN: I ýff

'WELL INFORMATION

WELLD

Screen Inside Diam .etr: ' . .

Casing Inside Diameter:,___________

Total De~pth of Weill(ft, T OC ):4 Jj

Sc):reened Interval (ft, TOCI:____________

Riset Hetight ft)' . __

I

2

3

4

5.

6.

7

8

•Pet.Test Static Depthto. Water (ft O,•).,

Transducre!r. Depth:

Calcb. Pe-TestL ,H:ead over'TrahSducetr

Measuread Pire'Test Head owýer Transducer:

Time. ThstEnd, d

Eind o Tst

p7 .... ...

(5 T7 s 4S7~

'Coimments;

NAME:.,

L-dý,SIGNATURE:

Note, AIir Wter love 1 measuremrents obtaikdfo pi ~ s~
lRefeence:. ASTM D40~44



Calve, . l 4uclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-413A Permeability Test

7.

64

LL

E

(~:2
1.~

5.

4.

I
3 i-h

-10 0 10 20 30 40 50 60 70 80 90 100 110

Time After Slug Insertion (Min)

-Schnabief Engfneering



Schnabel Engineering North, LLC skugball test analyss Dale: 10/31/206, Page -t

656 Quince Orchard Road. Suite 700 BOUWER-RICE's metiod
GaNenzbjurg. MO 2e Project: Calvert C0fs

(301) 417-2400 Evaluated by patrick

Slug Test No. 413A Test conducted on: 7/3112006

OW-413A I.

0 iso
0 10 20 30 40 50 60 70 80 90 100

ie

o OW413A

Hydraulic conductivity Ift.s]: 1.21 x 10-5

INPUT PARAMETERS
Static Water Level = 3.22 11
Depth to Bottom of Aquifer = 53.50 ft
Length of Sceen 1 10.00 il
Radius of Casig =0.08 ft
Radius of Innuence = 0.25 It
Evaluated by:P l~ar

Revievvedtb: 
p

I



$chnabel E rgs n aririg

PERMEABILITY (SLUG) TEST FIELD FORM

PROJECT: Calivert Cliffs NPP CO
LOCATION: Calvert Cliffs, tM
DATE:
WEATHER] TEMP; ._ - .

ILA Project PROJECT NO.: 06120048,
CLIENT:, Be~chtel P'ower' Corporatfon

TEST INFORMATION __________

Type of Test: (qaqJý I isngHa

Methd• ,o .Water Withdrawal/ tnjection: (SI •Water In ection•r•Tmova. .

Volume of Slug:

Water Level Meter SIN: L~~

Transducer SIN: "s

WELL. INFORM¶ATIO~N

WELLID:t)
Screen Inside Diameter: h
Casing Inside Diameter:2

Total Depth of Well (ft, TOC): tY

Screend Interval (ft, TOC):___________

Riser HeiIght (ft);___________

1

3:.

4
5

6-

:7

:8

P•¢e-Test Static.Depth to W•ater (ft. TOC.).:.
Tran5ducer Depth:

Calc. Pre-Test Head over Transducer:

Measured Pre-Test Head:ovqer Transducer:

Time• Test Started:

Time Test Erlded:

at End of Test:

Datalogger File Name:

As~~
7)q~4~

~- cv~Z~ '~ 4{S~ -SL~u6

Comrments:.

NAME: iL4 ) f

SIGNATURE: 
/f

Note; All water level measuremen.s.obtai.ed.fr.m.well measre nt, .pintat.top of.asing.
Re ferencce IASTMt, D4044



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-413B Permeability Test

20
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Time After Slug Insertion (Min)

Sachnabel Er- '.eerring-
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Schnabel Engineering North, LLC slug/bail test analyis Dole: 11/612006 Page 1
656 Quince Orchard Road, Suite 700 BOUWER-RICE's method P C Cliffs
Gohalwrbua. MD 20678
(301) 417.2400 Evaluated *y patrick

Slug Test No. 4131 Tes conducdt on: 7/31/2008

OW-413B

t 1I1
0 100 200 300 400 500 600 700 800 900 1000

100

10-1

10'

SOW-413B

Hydraulic conductivity [fils]: 2.78 x 10-

INPUT PARAMETERS
Static Water Level = 13.91 ft
Depth to Bottom of Aquifer = 150.00 ft
Length of Screen = 10.00 ft
Radius of Casing = 0.08 ft
Radius of Influence = 0.25 ft
Evaluated by- E =P
Reviewed by: piir bis



c~f~rrnbe I PERMEASILITTV~I TýSLE'ST FIELD FORM

PROJECT*ý
LOCATION:
DATE:
WJEATHER/ T~

.Ca~lvert Cliffia NiPP COLA:Project
Lusby, MI

PROJECT N.O.~: 06120048a
CUEtIT: BctlPwrCpai

I mp!

I ~ 4 oFQR41JO

'cen WELL ID: t - r~ z
Casing Inside Diam~eter:

Total Well Depth (fl, TOC):

SCrajreene ~Nýe-alfepth (ft, rOC):j.I
Riser H-eight (it):7?

I

2

4:

PreJesrt Water Level: (kt TOC)/Timee

,Water Level after. Probe Insertion (ft. TOC)4 Time:

Transducer Depth:

GairC. Pre-Te•s• Head zover Transducer.

Measured Pre-_Test HKead ,over TransducerKei

Time Test Started:

=ae7•,e•atE;Endof Test:

ODatalogger Pile N'ane-

Commients:
TOG. S=ottom. of the \V-nqotch:6t .to of casing

.Pefdr ed By: -1AJ (Ad' ',Dte.

Approved By:'

N4ote: All water lee naue tobrtained:*from wull meak46mmf~oita tqp,-6f o`JaAin)
lifrece, SM 44

Date:



Calve, quclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

0

OW-418A Permeability Test
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Schnabel Engineering North, LLC slohball test analysts Date: 10/31/2006 Page 1
656 Quince Orchard Road, Suite 700 BOUVER-RICE's ethodi Project: Calvert Cliffs

GOW.nia, MD 2087a
(301)417-2400 Evaluated by:. patrick

Slug Test No. 418A Test conducted o: 7/28/2006

OW-418A

ioI

t Is]
600

I

o 0W418A

Hydraulic conductivity [itis1: 4.41 x 10-8

INPUT PARAMETERS

Stat•c Water Level = 11.58 ft
Depth to Bottom of Aquifer = 57.00 It
Length of Screen = 10.00 It
Radius of Casing = 0.08 It
Radius of Influence = 0.25 It
Evaluated by:. me l Pat

Revie~wed b.Z



IV-0 I-ý " 7"., týa
qi

PERMEABILITY (SLUG) TEST FIELD FORM

PROJECT: Calvert Cliffs NPiP COLA Project
LOCATION: Lusby, MD
DATE-. 1~-'-A 70
WEATHER! TEMP? -

PR~OJECT NO.: 08120048
CUENT; Sechtol Power CorporatUor

TEST INFORMATION___

Type of Test:

Slug Type: W....

Approximnate Volume of Slug: 0,32- GA&..
Manual .Water Level Meter.SIN .SIN : .,,

Transduc~er SIN: (04z 23-
SlyuqSIN: ~~"~_

2

3

4

5

.:

a8

Pr-e- Test Wlater Le0vel (Ft, TOC)/ Timne:

Water Level after Probe Insertion (ft, TOC)/ Timne:

Trarnsducer Depth:

Catc. Pre-Test.Head over Transducer:

Measured' Pre-Test Head over Transducer,-

Time Test Started:

Time Test Endid':

D ogat End of Test:

Datalogger File Name:

.. 5ý 11-4 [,- ZýL / /aV5 &-ý I

i~ ~A 4~f-

Comnments:
TOC = ottomn of the V-notc6hlat top of casing:

•4. f ' .j '" r Date: -7 ý/Performed".y

Approved By: fliit*
- •:: :::::: ::::: :::: :: ,:. '?:" ' " " •D a te'• : ;" ::

Note: AIl water level measu.r. ..ent. obtained fromwll m....u.e.a.. pointat top of ca..n.
Refcerence: ASTMf 04044



Calvert Cliffs Nuclear Power Plant
Combined Operating License Applicatioh (COLA)
Schnabel Engineering Project No. 06120048

OW-418B Permeability Test

25-
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S-8,hrnabel1 E- `',eerfng



Stchnabel Engineering North, LLC sluglball test analysis Date: 101311=006 7Page 1
656 Quince Orchard Road. Suite 700 BOUWER-RICE's method , Ce Cliffs

Gat•byw5. MD 20878
(W01) 411.244 Evaluated by:. patrick

Slug Test No. 418a Test conducted on: 7/31/2006

Ov-418B

IIs)
0 1000 2O00 3000 40D0 50O0 6000 7000 8000 9000 10000

100

to-

.,OW-4180

Hydraulic conductivity I[flr 2.16 x I.7

INPUT PARAMETERS

Static Water Level = 17.71 ft

Depth to Bottom of Aquifer = 87.0011
Length of Screen = 10.00 It
Radius of Casing = 0.08 ft

Radius of Influence = 0.25 Ii
Evaluated by: mela Pa K

Reviewedby r h i



P~ge~of

PEk~k~ S&TEIPEgPR

'PROJECT:
LOCATION:
DATE:
WEATHER EIý:

C~iivert Cliffs N~PP~ COLA P~ro*e PROJECT NO_: 0,6120048S
zCUENT* :dchtaf Power rpcofotthrn

TEST INIFORMATION)
Type of Test: Falling__ Head_______ _________

Slug Type: Mehot',a~

Approximnater Volume ofSlug: ,ZA.

Manual.'Witer Level Meter S/N:__________________

TransducerS/N .___________
Slug S4Y: L,"c

• 8

,9

Pre-Test Water Level•(ft. TOC)/ Time::.

Water Level after Probe Insertion (ft, TOO)!I Time:;

Transducer Depth,

Csc. PreýTest Headover Transducer:

Measurteid: Pr•-Test ,Head: over Transducer:.

Time. Test Starte•d:

Time TestE daE"d:

at' E~nd oit Test:

Oýataoqggdr File: Na"me:

I<7~

TO C = Bottom of the, V-nolth at top, of casing

I date; jjL

Note:All wabr level maasurements obtae froM Wellrneu ent at top ofciJ.. .
Reference- ASTM 04044

..................................................... ........~...........



V
Calve. NJuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-423 Permeability Test
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Ahnabel•SchnabeI Engi~neer;ing



Schnabel Engineering North, LLC slug/bail test analysis Date: 10/31/2006 Page 1
656 Quince Orchard Road, Suite 700 BOUWER-RICE's method Project: Calvert Cliffs
G"ilhersbug, MO 20878

(301)417-2400 Evaluated by: palrIck

Slug Test No. 423 Test conducted on: 7124r2006

OW-423

t Isl

16 32 48 64 80 96 112 128 144 160

. ow-423

Hydraulic conductivity [It/sj: 6.86 x a0.`

INPUT PARAMETERS

Static Water Level = 10.13 ft

Depth to Bottom of Aquifer = 42.00 If

Length of Screen = 10.00 It
Radius of Casing = 0.08 tt

Radius ot Influence = 0.25 I1

Eva luated by: 6 e Pa

Reviewed by: Ch opher is

i.e



~frn7L2e1
Page.4p.

PEFRMEAB1LWY (S1UGIflTEST+FIIELD FOJgM

PROJECT: Calvert Cliffs NPP COLA Project
LOCATJON: Lsy I

WEA'THERi Ta '

TEST INFORMATION~

Type of Test:ksn ý

Slug Type:

Approximnate Voilumnelof Slug.-
.Manual Water Level Meter S/N W op " -

Transduc~er S/N O.
:$uSIu/N:~ { -

POROJECT NO.-1: 061200438
CLIENT, 86ceitai Power Corporatik,n

I

4.

5.

.7

a
9

Pr6-.Test Water Leve~l (ft., TOC)! Time::

Water Levve•aft•r'Probe I ns-erfion (ft, TOQC)/ Time:

Transducer Depth:

Calc, Pr•e-Test :Head over. Transducer:

Measure6d :Pre.Test :Head ýover Transdu er.::

Time .Test Star-ed:,

Time Test Ended:

ý::at -End: of Test*,

Dalogger.File Name.

44

-7

: P(,, f Pta--C) W - 4Z~-~sw~I ....

TOC = Bottom of'the V-notch.at lop of casing

(J~~Per-formed By:. 'Date. >- I - A Z-Lý' 'ý

Approve'ABy:

Note: All- ite lev#[ meAkremento
Refierence: ASTM G.044



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-428 Permeability Test
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chnab n azyb t=e-er
.... schnrabel E, --:t-eerlng



Schn~abel Engineering North, LI.C sluglbal test analysis Date: 11013/2008 Page 1
656 Quince Orchard Road, Suite 700 BOttJVAER-RlCE's mefthd Prje Calvert amaf
081hortsbu. MD 20687

POI1) 417.2400 Evaj)uated by- patric

Sltig Test No. 428 Test conlducted on. 7124/200

OW.428

i ts)
175( 35 70 105 140 210 245 280 315 350

+ I F

10'

0

~

io4
SOW-428

Hydraui~c conductivit Ifts]. 1.19 x l0"

INPUT PARAMETERS

Static Water Level = 8.14 ft
Depth to Bottom of Aquifer = 50 It
Length of Screen = 10.00 ft
Radius of Casing = O.o8 ft
Radius of Influence - 0.25 It
Evaluated by: P la Patrick

Reviewed by: . er



pageof

~hry.abeI
SChn ~bL~ C

PERMEABILITY (SLU.G) TEST FIELD FORM

PROJECT: Ca:vert C~lffz NPP COLA Project

LOCATION': L usby, MD

DYATE: ~J'4r f
WEATHER! TEM': 'C kr -

TEET IN4FORMATION

Type of Testý Fallng H-epd I iing Head)

Slug Type.: Mecharlia~ I Water.

Approximate Volume Of Slug 0, I L. .

Ma~nual Water Level Meter SIN:
Transducer S/N: ___________

SIlug SIN: 70.

PROJECT NO.: 061~20048
CLIENT: Bechtel Power Corporittan

1

2

4

5

6

8

9

Pre-Test Water Level (ft, TOCY! Time:

Water Level after Probe Insertion (ft, TOG)!' Time:

Transduc-er Depth:

Cab., Pre-Test Head over Transducer:

Measured Pre-Tast Head` over. Transducer:

Time Test Started:

Time Test Ended:

.0f 1- at End Tof est:

Oatalogger File Name:

L).6z T

ZZzzi

Comments:
TOC =Bottom of the V-notch at top of c-asintg

2Z~& 24.4 D~tn~
Performed By:

Approved Sy.
Daw: /, /_ ", e,ý)d ,-
Date-

Note: All. water le vel4 meas urem ents obtafnedl from well me asurement point attop of deoing.
Reference: ASTM D4044



Calve, .luclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

0

OW-436 Permeability Test

15-1

14'

13'

,L
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C,_
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* 10.

....~~~ .... ...... ....... I.....

9.

8-
1=4

7 I I I I i I

-5 0 5 10 15 3520 25 30

Time After Slug Insertion (Min)

"ohnabei
-,SchnabeI Engineering



Schnabel Engineering North, LLC saLgall test analysis Date: 10/3112006 Page 1
656 Quince Orchard Road. Suite 700 BOUWER-RICE's method

G Iterstrg. MO 20878 
Project: Caved Cliffs

(301) 417-2400 Evaluted by: palfick

Slug Test No. 438 Test conducted on: 7/25/2008

OW-436

I.

I:
I-

I.
t Isl

3000 60 120 180 240 3W0 420 480 540 600

10-
OVV-436

I.

Hydraulic conductivity [Ift/a: 2.80 x 10"6

INPUT PARAMETERS

Static Water Level = 8.30 It
Depth to Bottom of Aqcufer = 39.00 ft
Length of Screen = 10.00 It
Radius of Casing = 0.08 ft

Radius of Influence = 0.25 ft
Evaluated by la P

Reviewed ý' !

0



J'agý--ivf

~hr,~a be I PERMEAILTLSLUG)TEST FIELD FORM

PROJECT: C.l.... Cliff NPP COLA Projact

LOCATION- Lusby, MD
DATE: 11(Y 6:/ .
WEAT~HER/ TEM6 77:: :~ ~ ~ ~ ~~~~~~2 .... ...... ....."-": .... ."........ • •, • ~

TE9T IMRM-ATION'

Typ*e of Test'. AFln91 tqHj

SlgTpe: +atrý)

Approximate, VolumeofWSlug.,"'1.

Man.ual Water Levek'Mete S: "u.. -06. L

PROJECT NO.: 06120048
CLIENT: Beo~hte~l Pwer.Corporation

WELL ID,-Q: . 0,
-$&r: e.n:ns d, Diam.ter : .
Casihg- Inside Diamneter:

Tcital Well Depth (ft, TOC):

:Screen`1nterval Depth (ft. TOC):
R~iser Herght (ft): ___________

~73~ ~ i~11

2

:3

4

5

6:

7

8•

Pre-Tes~IWa9ter Level (ft, TO.C.)/Time:

Water Leve.6aftbr Rrobe. nser-tion(t,, ( oTqT)!Time:.

Tranhsducer Depath:.

Calc. Pre-test: Nead' over T ransducer:

Measured PreýTest% Head over Transducer:

Time Test Started:

'Time Test Ep ded:,

•; at:Ehnd of Test:
-Datalog~er File!N'ame:: c~llr)9(- ý t tAlk4- w

C - M, gnmet-,§
TOG =;Sbttom.of1the V-notch a o fcsn

T4~ LLA~ Onte ?~4 ~Pdtfobrm-d'y
• jii -- - T Z -Z. Z. -

t

otebt: All vaterlevel mneasureaments Obtaibed from~w 1, nsi6 t.q6t,
.Re*ferdnce: .ASTM, 04044

Date:



Calvert Cliffs Nuclear Power Plant
Combined Operating License Applicatiop (COLA)
Schnabel Engineering Project No. 06126048
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OW-703A Permeability Test

...... ... .............

14

12

10

-5 0 5 10 15 20

Time After Slug Insertion (Min)

25

Schnabel E- l4neerlng



Schnabel Engineering North, LLC stuglbail test analysis Date: 11862006 Page 1

656 Quince Orcherd Road. Suite 700 BOUVWER-RICE's method Project: C~ Cliffs

Geathb". MD 208T6
(301) 417-2400 Evaluatad by: pa"

Slug Test No. 703A Test conducted on: 7/26r2006

OW-703A

t IS0
300

. 703A

Hydmulic conducltvty [fs): 1.34 x I0-
5

INPUT PARAMETERS
Static Waler Level = 12.55 (1

Depth to Bottom of Aquifer = 4700 ft
Length of Scaen = 10.00 ft

Radius of Casing = 0.08 ft

Radius of Influence = 0.25 ft

Evaiuted bY Ia P

Reviewed br r l



e-0 "1bI I*';

pag-of -

PREARBttTS U(S`~~ QES fELD~FR

PROJECT:
.LOCATION:

WVEATHER1 TE

Cabfvat- C I AS N FP CIOLk P ro e ct
Lusb~y, MD

7JP( ?,ný

PROJECT NO.:; 06,120M~
CLIENT: iochitef Power Corporttion

h q . . . . .. ... . . . .. r .... .. . i

M : " I, N

TSTINFORMATION

Type ofrTest:R~.i

ýSlug Type:

Approximnate Votume of Slug:

:MaIual Wabtb Level Meter SIN: __________________

tiransducer SiN:________________
S.....:•G

- uI . -' ' ' •: • ' ,• ,:....... .. .... ...... . . . . .i

WELL~ INFORMATION
WELL ID:.OA

Screen Inside Oiamater.

Casing Inside Diameter:

Tqtal Well D th ~ft, TOC): ~ 4
Screen lnterva1Depth,-Vt, TOC):_________

2

,6

Pre-Test Water Level (ft. TOO)! Time I

Water Level:after Probe Insertion A(ft TOG)! Time:

Transducer Depth:

Caic. Pre-.Testi Head over Transducer: I

Measured Pre-TesdtHe!d ove'r Thntiducer:

T-ime Test Started-:

T.Ime Tes-t Enided:

ý4-k a End. of 'Test:

?~T~!•~ ~V1

-40

q4,~

9: Datat 9gg9eor Pile N ame:.

Comments:
TOC =Bottom of the V-notch at to~p. of cas~ing,

oortbrm ed -By:

.Appro~eci By:*

-r~~~ ~ I -fi

D ae. .ý I. IIZQ&

aore: A•I water le el mne.surem ent obtaned from well .
Reference: ASTMbD044



0
Calve .. Auclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-703B Permeability Test
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8chnabei Engineering



Schnabel Engineering North, LLC slkg/ail test analysis Data: 1116/2006 Page 1
656 Quince Orchard Road, Suite 700 BOUWER-RICE's method Project: Clavert Cliffs
GPojhct:. MID 2087$

(3o0) 417-2400 Evaluated by:. patick

Slug Test No. 7038 Test conducted on: 7)26/2006

OW-7038

t [a]
2205

. OV-703B

Hydraulic conductivity []fts: 1.08 x 10.

INPUT PARAMETERS
Stalic Water Level = 10.70 It
Depth to Bottom of Aquifer = 7800 ft
Length of Screen = 10.00 ft
Radius of Casing = 0.08 ft
Radius of Influence = 0.25 It

Evaluated by: e nket"P

Reviewedlb' yohrK

I.

I.



S 0 0
4e 7~,~

Page.___~f~~

PE-AWEAWLY1AS~LUG) TESTX UEFQfRM

Pk' ECT, C~alve'rt Cliffs NP0 c~
-LOCATION: Lsy D
DAME -7. LuQby, M
WETF~-tTM,

OILA.Pirdojct PROJECT NO0; O,061O48
CLIENT. to]i'Pow r torporatiott

TEST - FORMATIGN

Type.f Test: Fi " ". d .

Sjug Type: ec a

Approximate V61m'fSu __________________

Manual Water' Level 'Meter S/N :

Tran~sducer S/N:_________________
Slug SN:

1 " 0L .11 N;IOI I'*1
WELLID:

Screenl rsideDiameter: : "

Casing " r" • ". "m et'.. ..r;.
Total'WeI1 D~epith ft TOO) Y

Sdreen interval Depth :(It, TOOý): ,.!*-f

I Pre-Test Water Level fft, TOC)I Time:

2 Water Level after Probe tnrsertIon (ft, TO)I Time:n

.3 Transducer Depth:

4L Cak., Pre-Test Head over Tr ,a"noder
ý Me passured Pre-Test Head over Transducer:

.6, Time Tesýt Started-

'7j Time Test Ended:

8& re-•err,4;r. .t End of Te0t:

9 DataloggerPFile Namee:

~ormments:
TO'~= ottm f tie -nochat.to OfO :.asong

Z0,,

Ll
-0 S, .

Je L~?P-QrMped-By.:

Approvead By: a 1w

-Note: All W&Ltr Ieve61 measuremenits obta1ýlnedrom well fnaW~e
Reference:- ASTM D4044



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application
Schnabel Engineering Project No. 06120

(COLA)
)48

35

30

OW-705 Permeability Test
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15. ... ............. ..... ...... .... ...... ...... ........................................ ....... --------- ------ --
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Schnabel E- -',-ieertng
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Schnabel Engineering North, LLC g/bail test analysis Date: I11812008 Page I

658 Quince Omchsrd Road, Suite 700 BOUWER-RICE's method Ptoqecl: Caert Cliffs
GaMRmburb. MO 28780
PO1) 417-2400 Evaluatd by: pa-Iick

Slug Test No. 705 Test conducted on: 7/27r2006

OW-705

I151

0 160 320 480 640 800 960 1120 1280 1440 1600

o OW-705

Hydraulic conductivity Itts): 4.99 x 10-6

INPUT PARAMETERS
Static Water Level = 19.61 ft
Depth to Bottom of Aquifer = 50.00 ft

Length of Screen = 10.00 ft
Radius of Casing = 0.08 Rt

Radius of Influence = 0-25 I1

Evaluated by: PaJr

Reviewed b



Patge- kf

Scmab~)I E~in.~~riflq

.PEPMA8IL1,TFY-SG ETPE~ ~R

-PR OJ E CT.: C -aivet Cliffs NPP COLA Propect.
,LOCATION- Lusb *MD

DATE: J_____ _____

WWEAT14iEWT.EMP; ________

TES...FORMATION .

Typefts q iinLa

Slugj Type: ealia 6er

ApproximiiateVolurme f Slug:

ManualV Water.:Level Meter S/NN: j
Transduc-r S/N: .

• . .. ..: ../ N < q x .y ,! ,• 1 ,- " ':; ! , : : . . .. . . . ... 9 d

PIROj~E'T NO .W142.04~
CLIENT: chts)b Power Corpoeation

6

8

,9

cr,

Ptr-Tesf Water I Levei (ft, TOC)I Time•: I

Water Leveel .afte"r Prob Insert:Tion OG .T ] ime:

Tr-a ristd Uc e iIr Dp th:'

CaG_. Pr.e-Test Head_ -oveir Trinsduicer:

M.easured PrJe-Test Head over Transducer:
Ti~me, 'Te st -Started:

Tltine .TesEt nded:,

at iEd of Test:

Dtatlogger File :Name:

mm•en .t

v ~ I AJ4~

79- s c

TOC =Bttom Of the, V-notch -at top of casing

Apjwoveld.By:

Referencal: ASTM 014044-

w~u ~



.0
Calve. quclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

0

OW-708 Permeability Test

25 19
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Time After Slug Insertion (Min)

-hnabel
-Schnabel Engineering



Schnabel Engineering North, LLC WPMugait test annsls Date: 11/2008 Pag I
656 OuInce Orduwd Road. Suite 700 BOUWER-RICE's method Projet: rt Cliffs
G&MOwswg, MO 2870"

(301) 417-2400, Evaetete by. pablcC
Sug Test No. 708 Test conducted on: 7/24/2006

OW-708

t is]
0 96 192 288 384 480 576 672 768 884 960

. OWV-708

Hydraulic conductivity [ft/s] 2.56 x 10"5

INPUT PARAMETERS
Static Water Level = 16.74 ft
Depth to Botorn of Aquifer = 34.00 n
Length of Screen = 10.00 ft
Radius of Casing = 0.06 ft

Radius of Influence = 0.25 ft
Evaluated by:P a

Reviewed by: pir i

1i



1-10910Jc~hrtabeI
t. ~

PERMEABSILITY .(S G) T~EST FIELD FORM'

PR~OJECT- Calvert Cliffs NPP COLA Projctt
LOCATION: bM
DATE: J4L z,,-,
WEATHERI TEMP:"

sTETINFORMATIONt

Type of Test: ((ai Riing Hea~d

Slug Type: Mecha 2 ae

Approximate Volume of Slu g: __________________

Manual Water Level Meter S/N:
Transducer S/N: 0 z.

Slug ~ aIN i? -~r

PROJECT NO.; 06120048
CUENT* Bechtel Power Corporation

VEL1AHFORATtON I:
WSLUNFORMATION I

WELL Io:
Stcreern Inside Diamneter,

Casing Inside Diameter: Z

Screen Interval Degth (ft,TO)
Ri~ser H-eight (ft);2 .

241

1
2

.3

4.
5

7

5

9

Pre-Test Water Level (ft, TOC)! Time.:

Water Level after Probe lnsertion (ft,. TOC)!TiMme:

Transducer Depth:

'Calc. Pre-Test Head.: over T ransducer:

Measured Pre-Test-Head over Transducer:

Time Test Started:

Time e ~t E ded&
4e at End: of Test-,

Dataiogger File Name:

(C) qf4

(O.7,60:-

Co.m • :nts':
TOOC Bottom) of the V-notch at top. Of dasihg

Date: .; -Z4ýý7-)W6Prf&Mne CIBy:
I (

APprove~d By. Date:

Note: All water level..rneasurerments obtained, from well measuremnrt point, t ttop of. cas44g
Refercnce: ASTM 04004



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-711 Permeability Test
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4-/ 7abeoI
Soh'nabel F. -neoring

0



Schnabel Engineering North, LLC sk.lbail test analysis Date: 1116i2006 TPag9e 1
656 Quince Orchard Road, Suite 700 BOUWER-RICE's method Project: Calvert CIM

GOs•wAusq. MAD 20578
(•20) 417-2400 Evaluated by:. patricck

Slug Test No. 711 Test conducted on: 7/242006

OW-711

t Is)
168 252 33n 42084 504 588 672 756 840

o OVV-711

Hydraulic conductivity (ft/s]: 6.04 x 10-8

INPUT PARAMETERS

Static Water Level = 10.83 ft
Depth to o"ttorn of Aquifer = 50.00 It
Length of Screw = 10.00 f
Radius of Casing = 0.08 ft

Radius of lnttuece = 0.25 ft
Evaluated by:. Pamela Patrickt

Reviewed b



I'~rg~ of

PROJECT: ýCalvert Cliffs NP.P VCOLA rjc
LOCATION:, Lu-tby MO

DATE:________._I1

PERMEABLITY %(ýTVJES4t F1ELE-FORM

PROJECT.P40.: O$612D08
.GWEN~T: Bachtel FkawaCorporntionffl

.... ..s.....
PTEST NFR*AT70N

Type of Test: . *,... a..)

Slug Type: "ýEM.. ha•. i water

AP.proximate Volume Of Slug: 023

Majnuzl Waiter Level Meter SIN: ___________________

Transducer SIN:_________________

i0MLLINFOR___I
WELL.- ID: . . ..... .J - , +

Screen Inside Diameter. Z.

Casing Inside Diamete•r •:

Total Well Depth (ft, TOG).
Screen interval Depth (t TOCG)

Riser Height (ft): .

3

4:

7

8

9

PleprTest Water Level (ftL TO ,C) Time:

Water Level after Probe: Ihserftion (ft, TOG) Time:

Transducer Depth:

Calc. Pro-Test'.Head' over Transducer:,

Me,4asured0: Pr&Teýt.Head obVer, Triansducr
Time Test -Started:

atf End .f Test:

Data~logger Ftl ae

4~~E 7~.j1-

~omment5:
TOG Bottom of the V-nptch at4op of casing

, Perrmed By:

Approv Ied By:

Date: JL z~r ?,r4
Note: All water level measurements obtained from wall mea wen~ent~poIot~ttk~pot ~~irlg. I,

Note'eca A Slw tMr 04044 ue,6t§otind'b ,1 .esueetpitattpd ar

0~4



Calve. Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-714 Permeability Test

8-

7r-

0

0

4

-I-

41

34 a _______________________________ _______________ __________________________

2 p I I j 1

-5 0 5 10 15 20 25 30 35 40

Time After Slug Insertion (Min)

,hnabei!
-Schnabel Engineering



Schnabel Engineering North, LLC slug/bail test analysis Date: 1116/2006 Page 1
656 Quince Orchard Road. Suite 700 BOUYVER-RICE's method Project: Calvert Cliffs
GaMewibusl, M 2oM78$
P01) 417.2480 Evaluated by-. patrick

Slug Test No. 714 Test conducted on: 7125/2006

OW-714

t [s]
750

- OW-714

Hydraulic conductivity [/s): 2.81 x 10"6

INPUT PARAMETERS
Static Waler Level = 2.99 it
Depth to Bottom of Aquifer = 50.00 ft
Length of Sen = 10.00 ft
Radius of Casing = 0.08 ft
Radius of Influence = 0.25 ft

Evaluated by: Pamela Patrick

Review~edby r r

a'



0
paigof-

C Ii I-?aIe I PERMEABILITY LSLJJG) TEST FIELD FORM

PROJECT:
LOCATION:
DATE:4

Calvert Cliffs NPP COLA Project
Lusby, MO

PROJECT NO.: 0612DO48
CUE~NT.ý Sachtoj Power Corporation

I ~)

* TEST INFORMATION
Type of Test: [ln /tf4FRsing Head

Slug Type: Mecha&n Water

Approximate Volume of Slug:

Manual Water Level Meter SiN: _ __ _ _ _ _'

Transducer SIN:________________

Slug SIN: 6

:I1I Pre-Test Water Level (ft, TOC)! Time:

2 Water Level after Probe lnertion (ft, TOC)/ Time:

3 Transducer Depth:

4 Cal. Pre-TesI. Head over Transducer:

.5 Measured Pre-Test Head over Transducer;:

ý6 Time Test Started:

7 Time Test Est d,

d. ofTest:

9 - Datalogger File Name:

TOC =Bottom o& the V-notch attop ýofcasing

-M

CyG t 2 00 -atA 0 ý 7 1!9 S

Data: fi T,~ LPerformed ay.
~"T. ~J~'I I

Approved By: Dabe:

Note: All water level measurements obtainedfrorm wel meaurement poiritat to f ng.
Reference: ASTM1, D4044



Calvert Cliffs Nuclear Power Plant
Combined Operating License ApplicatioIn (COLA)
Schnabel Engineering Project No. 06120048

OW-718 Permeability Test

10

9.

7

6-

5

4

E

o
I-)

I i -~

23

2-

1 'I I * - j I I I

-5 0 5 10 15 20 25 30

Time After Slug Insertion (Min)

Sc-hnabel E, -- %eering

-1. - ... . -.. 0



Schnabel Engineering North, LLC slug/bail test analysis Dae: 11/6/2006 Page 1
656 Quince Orchard Road, Suite 700 BOUWER-RICE's method "0&ec. Calvert Cliffs
GOaiW*but. MD 2076l
(301) 417-2400 Evaluled b.

Slug Test No. 718 Test conducted on: 7/2520

OW-718

t is]
0 100 200 300 400 500 600 700 80 900 1000

ICo

+ 4 -I 4 4 4

to.,

1U 8oOW-718

Hydraulic conduct", It/1i: 444 x 10-

INPUT PARAMETERS
Static Water Level = 3.60 ft
Depth to Bottom of Aquifer = 50 D0 It
Length of Screen = 10.00 t
Radius of Casing = 0.08 It
Radius of Influence = 0.25 It
Evaluated by:. Pamela Patic

Reviewed yC ! pnT-



00e

PERMEALA~tf$tj§!.) TtST PfLD PFORM
a4ZJ3fl.,0t41 ctrIcJ;f'

.PROJECT:
LOCATION:

"C6alvea cIffs N4pp CoL-AlProJ0Gt
LusbY, MD

'PROJECT NO,.: 0620,t
CLJST ~ Svchtet Poweor Cozporatfon.

cXC) ~ I

TEST INFORMATION
Type of Test: ~wO40 I

Appr oximate Volume :f Slug • -_ ______

Manual W ater Level Met~r S/N. ............. _/__"_..._ . .__ ....._

Tfansducer S/N ___________________

Slug $N: 51LL{4 & 4

NIFORMATION ___ I
WEkLL D: O~~

Screen Inside Diameter__________

Casing Inside Diameter:__________

Total Well Depthv (ft. TOC): 7
ScreertntervaVDepth (ft, TOC):.Riser He~ght .*Y W

4

5-

6

7

9

Pre-Test YWater Level (ft, TOC)/ Time,:

Water Level .ater: Probe Insertion .(,ft. TOCy)/ Time:

Transducer Depth:

CaIc. Pre-Test Head :over Transducer:

Measured. Pre-Test: Head: over Trmansducer

Time Test Started:

T imeTesjtEndmed-
• at .En~ of! Test.:

-~g

46x~4
7r7

7p~t ~-

~1C) ~

"T::"
-E

|

Com~men'ts:
TOC B ottom of the V-1notch- atý top df-c

rn ; A T oPerftrm y.. ..tI of
Rplerence.: AS D 40"

Date,7. s/(



Calvert C0k .. ýar Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-725 Permeability Test

17.

16

15

14.

& 13

- 12.

E

10

........... .

.. ............ ... .... ...............

............. ..7-

U V I I

-5 0 5 10

Time After Slug Insertion (Min)

15 20 25

•~~n~abet
"c~hnabl•6 En•g~inrin•+lg'



Schnabel Engineering North, LLC slug/bail test analysts Date: 11/112006 Page 1I65 Quince Orchard Road. Suite 700 BOUWER-RICE's method Projed: Clavert Clifts IC-a b M "d . M D 20878 
E

(301) 417-2400 IEvaluated by:. patrick

Slug Test No. 725 Test conducted on: 7/25/2006

OW-725

t (eJ
0 100 200 300 400 500 600 700 800 900 1000

10"t

104
o OW-725

Hydraulic conductivity [ft/sr 7.54x 10-8

INPUT PARAMETERS
Static Water Level = 7.10 i/
Depth to Bottom of Aquifer 75.00 It
Length of Screen = 10.00 It
Radius of Casing = 0.08 ft
Radius of Influence = 0.25 it
Evauated by: P mela a

Reviewed by: oper mi I.



Page ~9J

chria~beI
Sc t nc*tri ~ttfl ~

'PERMEABILITY (SLUG) TESTREELD FORM

tOJECT: Calvert Cliff NPP COLA Prjoct

)CATION: Lusby, MD

EATHERJ TEMP; P --

PROJECT NO.. 061204
CLIENT-. Bechtel Power Cor porationi

Slug Type: -Lk

Approximate: Volume of Slug:;

Manual Water Level Meter S/N:

Transducer :S/N:

S[LuGS/N "

Pre-Test WVter Level (Ift, TOC)/ Time:

SWater Level after Probe lnSertion (ft, TOC). Time:

I Transducer Depth;

Calc. Pre-Test Head over Transducer:

5 Measured Pre-Test. Head over Transducer

8 Time Test Started:

7 Time Test Enped:

8 1 Eat -End of Test:

9 Datalogger File Name:

Comments:
TO '=:•Bottom of the V-notch at-top Of casing

-Performed By,:

o~ X.

4 ýejs

'PLO. 6 .

Date

Approved By;

Note,: All;, water ie~velmrasVrednents 6otainecI frni well mea~uremeni point at top.of casing,

Roterenrce: ASTMD04O44

Date: ,



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-729 Permeability Test

2.7-,

2.6

2.5-

U-
2.4

E 2.32

• 2.2-

2.1

1.9

'I

S. I i I

-5 0 5 10

Time After Slug Insertion (Min)

15 20 25

~~beI
Svhnabel ~ngt~~-ing

0



c~hrr~bo PERMEA131LTY SLftJG4 'ESCP1IELD FORM

kOJECT;,

%TE:
EATHEPJ TM#-

C'alvert VIMff N PP`C-Q.AKProjAdt
Lusby, MID

'?'1 7io

POJ'ET NO.: M820048
CLIENT, B~ehtol -PoerotCorgc~.tje

~1 ~

TEST INFOMAflO
Type of Testý

SlugType' Me Mfter
Approximate Volume of Slug ý

M'dnual Wate~r Le~vet Meter S/N: \'& 1

Tr.a-msdcer S/N: -L
Sluq S/N'

P>reý-Tast Water Level (if, TOC)! Tim,:

Water LevelI after Probe I1n6sertion (rft.T'OCV Time:

Tranvsduder Depth:.

Calc. Pre-TeStHJOead-:over Tr ransducer:.

i Measured Pre-Test :Headover T.ansducjer:

Timie Test Stafted:

Time Test ýrdld:
3 : • ':E~nd :ofT•-7est:•

SDagr e I, e Name:

TOC Saft-m of the~V-no'tch at top- o6f asing

D

.1

G~•i t~9~ ~Z$%

(JL~ ),L ZY &~KPerformned. By:-
. . . . . . .. .. llm lilr - iii•il--- - h . .... if- .... ............ .... . ............. .... .. .

A;p'preOOd y

Note: All water level pointeenL abtle topm oel meaurrrgt



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

25-

24-

23-

22-

S21

I

E 20•

0

• 19

OW-735 Permeability Test

18

17

16

15

-2 0 2 4 6 8 10 12

Time After Slug Insertion (Min)

.'lr-01e I,,zý,o
S8chnabeil E~rfign -, 'ng



Schnabel Engineering North, LLC sug/ball test analysis Dale: 11/1/2006 Page 1
856 Quhioe Orchard Road, Sute 700 BOUWER-RICE's method Project: Calvert Cls

G.Itlmbw. MD 20873
(301) 417-2400 Evaluated by: patrick

Slug Test No. 735 Test conducted ow: 7/27r2006

OW-735

t (sj
175

0
-E

o W-735

Hydraulic conductivity fifti]: 5.48 x 10S

INPUT PARAMETERS
Static Water Level = 16.04 ft
Depth to Bottom of Aquifer = 122.00 ft
Length of Screen = 10.00 'I

Radius of Casing = 0.08 ft

Radius of Influence = 0.25 ft
Evaluated by: ta P " k

Reviewed byý- j er bl



)

1R&OJECT: CAlbert cat fNARCC

D ATEtl P~±j

OERMEAB1L1TY' YS'LU,. fIELO F.6IRM.

)L .A .?dfact $VROJE3CNO, 06120048
CL~IENT Baehteoj PowerCralozT

I.- T~pe of Test rýuq ý ý 1R ij
slug-Type: !kehdStwater,

-Appr~dmatioue fS#4I~t&L

Manual, WiIaertvel Meter S~L_____________

Trunsducar &IN:

LL MF IMT, I

WELLi~3.
Sýn lnsfle Diameter:2
Oasin itIn~doeleter21

ToU WeI1Depth (ft, TOO

Scjireet atevi Depth (ft, TOO):
Riser Height (t):____

I
2

4

Pro-Test? Water Level (R,. TrO.C)/ TijmL1e:

Tr ansduCur Depth:

MesrdPrga-Tezt Head ever Trin~sducr.

-rt.nTest E d'

:1 o~ef~ Nane:

J,
TOC = ottdom of theVct \Moto Oitoo casing:

Approved Wy

i~ UL~ tate:j

:t
I

w

-4
-4

0

H
U
0

:Note: All rflve ,natrmrt obanet, LJmaue to~aopo~h
ARemnoe' ASThI U4 044.



Calvert Clii, qu-..;ar Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-743 Permeability Test

20

18-

16-

U-

14-

CU

E

o 12.

10.

8-

. ...... . ............ .... .................... -.......... .... .m ,........ .. .......... ..... .

4

0 Ii. - .i -

-20 0 20 40 60 80 100
U 1

120 140
--V
160

V
180

2
200

Time After Slug Insertion (Min)

bh n.ab, el
SSc~h-nabel E~ngin~eerin~g



Schnabel Engineering North, LLC sluglball test analysis Date: 1116/2006 Page 1
6M6 Quince Orchard Road, Suite 700 BOUWER-RICE' mthod
GIwsbnbQ. MO 2007a
(301) 4$7-;b00 Evaluated by: patrick

Slug Test No. 743 Test conducted on: 7/26/2006

OVW-743

0 2si
0 6000 7000 8000 9000 10000

E

10-2

104014-743

Hydraulic conductivity [ft/sJ: 6.23 X 10-7

INPUT PARAMETERS
Static VWer Level = 8.2611
Depth to Botom of Aquier = 57.00 It
Length of Screen = 10.00 It
Radius of Casing = 0.08 It
Radius of Influence = 0.25 It
Evaluated by- taPaeri

Reviewedby



6c -- hn~b
St~hdC

Pageaf~

,PERMEA-BILITY ~IjSUg, TEST FI[ELD FORM

OJECT:
CGAllON

Calvert Cllffs NPP 'COLA Project
Lusby, MD

•A .. ....f I . . . .. . ..

PROJECT NO,: 06126040
CLIENT: Bec4fol Po~wertiorporation:

I ~

=AT H Ri T

TEST INFORMATION,
Type of Test:.. ~n~~'J

S-lug Type:. M ý ' J Waýter)

Approximate:Volu~mle of Slug: I~S{
Manual Water Level Meter S/N: LJ4e 77-~

Tiansdur-er S/N' /OY29It 7

Slug S/'N: ,LC 77

RPrz-Teýt water Level ( ft, TOC)! Time:

Wat r Level after Probe insertion (ft. TOC)I Ti

Tra In s d ucer Depth: 4___________________

Measure Pre-Te~st Head ov~r Transducer:

Time Test Started: I "'sA
Time .Test Ended:.

a~tEnd of test,

oatzlogg, r File Name:,~F??

rCC b c cnof-thý-'v-ndtcf at topý of casin-g

Performed Dy: *11.~P ci~L Dat E'q: 7~~
Appoe y ...... Date;

Nbw: AIwatjr level measurements bSed from well mau"reme . t. .int W6a... .
Reference-: AST M 04044,



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-744 Permeability Test

16-

15.

14-

13

- 12
0,

0

10

....... ............

81

7 i
6 * a a I I

-10 0 10 2 30 40 50 60

Time After Slug Insertion (Min)

-Schniabel Engjfnf--Ing



Schnabel Engineering North, LLC stug'b) lest analysis Dale: 11o/12006 Page 1
656 Quince Orchard Road, Suite 700 BOUWER-RICE's method PRo Ca Ner Clfs

0aottStn5~r UD20878
(301) 417.24CW Evaluated by:, patrick

Slug Tesl No. 744 Test conducted on: 7/27/2006

OW-44

t [51
0 320 640 960 1280 1600 1920 2240 2560 2880 3200

0
rg

. OW-744

Hydraulic conductivity tt/sI: 1.07 x 1 0 "6

INPUT PARAMETERS

Static Water Level= 7.51 If
Depth to Botom of Aquifer = 48.00 ft
Length of Screen ý 10.00 11
Radius of Casing = 0.08 it
Radius of Influence 0.25 ft
Evaluated by: , a c .

Reviewed by. oher fbis~



hr~b~A ~ ~

P~age ..__qf
PERME~ABILITY LSLUie TWST FIELD FORM

i

PROJE~CT. Calvert Cliffs NIPP CC)
LOCATION: Lusby, MD
DATE: , 15c
WEATHER) TEP

LA, tProjct PROJECT NO.; 06120048
CLIENT, Bechtel Power Corporation

TEST INFORMATION

Type of Test, Zi-ead,) RisingHead)

Slug Type. Menhani ater

Approximate eVolume of Slug: , .iL
Manrual Water Level Meter S/N 6)Z i L - c>0

Transducer SiN: _ __ _;___________________
Slu S!Ni 506 -o.

WE'LL INFORMATION

WELL ID: £54 -7ý7~A
Screen~ Inside Diameter-, '?
.Casin~gInside Diameter,2~

Total Welt Depth (It, TOG): 1
Screen Interval Depth (ftt TOG) :

Riser Height, (fft):
' "" " ."•; "• 'L - "':" :: ... ....... .

Z -f,7 3//z:(dt,-ý1 P re-Test Water Level t. TOC)/-Time:

2 Water Level after Probe Insertion (ft, TOC)I Time

.3 Transducer Depth:

4 Calc. Pre-Test Head'over. Transducer:

SMNeasured Pre-Tjest Head..over Transducer:

6 Time Test Started:
I 71mie. st n ed:8 .. ýt t: End of Test,

9 Datalogger File Name-

Comments:
TO• = aotto,• of the V-notch at top of casing

- X2 /Z I L -

13Cý ev-1

- Swc~

DaeJLt/Performed BY:

Approved, B y:

Z`7~i
Date:

Note: A•l water level measUrements obtained from well:measUrenientpoint at top of as.in.
Reference: ASTrA D4.44



Calvert Clh 4,. ._.ar Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-752A Permeability Test

28

26

24-

- 22.

20-

,• 20~

E

o 18-

16

14!ý

... ........ ..... ................... ..... ... ..... ....... ... ....... - ... ......... ....... -

............ ...................... ...... ..... ........... ........ ............. .. .. .. .......... .......... .... ............ ... ....... ....... .......... -
124"

10 I a I i

-10 0 10 20 30
4

40 50 60

Time After Slug Insertion (Min)

ShnabEei
•Schnabel E'ngineering



Schnabel Engineering North, LLC slug/ba test analysis Date: 1116/2006 Page t
656 Quince Orchard Road, Suite 700 BOUWER-RICE's method o C i
Gamwswnrg. ME) 20878
0"01)047-200 Eva~uted by:. pat'icA

SWu Teot No. 752A Test conducted on: 7)27/2006

OW-752A

I.

t (a]
0 30 60 90 120 150 180 210 240 270 300

16

60

ior2

o0OW-752A

Hydraulic conductivity [wal:r 7.03 x 10's

INPUT PARAMETERS
StalicWater Level = 13.18 ft
Depth to Bottom of Aquifer = 36.50 It
Length of Sceen = 10.00 ft
Radius of Casing = 0,08 ft
Radius of Influence = 0.25 ft

Evaluatod by-. P ala P 'ck

Revlewed by: M- her Y

I

I



aw 71 -11 PER~MEABILITY SL0 TEST FIF-LD-FO R~M

'ROJECTý:
ýCOCATlQN:
YATE:

Cal'eft ClIff NlPP COLA-Prqjetmt
Lusby, MID

PR04ECT NW, 661~2004&
8octht~l-P-Owe VC-Opqration

TEST MORMATIOt4
'Type of Test:

Slug Typ:

Anpproxitate.Velume•eof Slug: & - ..L
Manual Wat~reydevl Moeer S/N: Av-L ý

Transducer SINK t~i
$lug. S/NL SU)G -6

I Pre-Test- Mittr Level (ft, TOC)l Time,:

.2 WO•teLe'velO.fter Probeinsertionm(ft,- TOC• Time.:
3Tra nsducer:D'ep h:.

4 Ca:.IcI. P6-TstHead over Transducer:

5 M'easurpdI:Preest Head over Tmansd cer:

6 Time Tlest :tarted:

7 Time Test Fnded:

81, 'aj. End of Testt

9 zatalfogger F1iW Name:

TOG otmfthe V.noh at top of casing

-~ ------

cbO,c

Perlorrned By:

Approv~ed By,

j LIL Z7. ec-,(;

Noe: AI wva.r levl• ýmeasurementsr trom well ...ea.ur.me. .P.nt.at,.top ofcA..
:Refarence: ASTM 04044



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

30

29

28

27

- 26

I

E 25

: 24-

OW-752B Permeability Test

23-

22-

21

/- U
*1 .3

-5 0 10 15 20 25 30 35

Time After Slug Insertion (Min)

Schnzabel Enginr--:-Ing



Schnabel Engineering North, LLC slug/balt test analysis Date: 111112006 Page ,
656 Quince Orchard Road, Suite 700 BOUWER-RICE's method 7 P.9
G&,WWxh. Al 20878 Project: Calvert Cifs

(301) 417-2400 Evaluated by, patrick

Slug Test No. 7528 Test Conducted on: 7/27/2086

OW-752B

11s]
0 72 144 216 288 360 432 504 576 648 720

o OW-752B

Hydraulic conductivity [It/si: 3-35 x 10'6

INPUT PARAMETERS

Stlkc Water Level = 20.71 It
Depth to Bottom o Aquifer = 121.00R
Lweth of Screen = 10.00 ft

* Radius of Casgig = 0.08 ft
Radius o/Influence = 0.25 ft

Evaluated by: ~Mela
Reviewedby pe)rcl



Pc~~f

chrnib~I ERMEABILITY ISLUG) TESTV

'PROJECT,: C-Alvert Cliff NPlP COLA Prqjecf

LOCATION, Lusby, MD

TST INFORMATION_
Type of Test" a lin F/- a

Slug Type: acha W2e

Manual :W.ater Levei Meter S/Ni_________________

Tran-sducer S/1: GZt
Slug ____ ____ ____ ___

FIE4LD FORM

PROJECT NO.,: s Q12004.a
CdtN.T: Oachitel P, wer orc ad

"WELL ID: ,= fj
Screeortlnsi4e Diameter: Z~

Tý,1Well Depffiý(ftqTO):.

$cnenInte a~ Deph(ft.T, y
RiSq.Ir ýHeight (ft)` 4.

ý3

4

Pre-Tiwt.wWater Lae (ft. TOO)(Tne

W~ater:LeveI~laft~erýPr6b~e Insertion (ft,. TOC)! Time.:

Vtrasdu~erP De~pt~h:

Cat;ic.rTTe~stjHead : over Transduer_:

MeasurqedPre-Ties Head over Transducer:

Time. Test Started:

: •atgE!d of Test:

Datelogg& niFle Name:,

3~ ~51-7 MA;

gj~z -
I; *F'

TOO, Botlom of tht- V-0ncchattop ofcasinhg,

P~rOlmd 8Y'

Approv..d.By,.

-~ f1J~ lJt: if 1.j, ,. 71 ",
,Date

Note Alvate leel asurrem~,nts: obtaiinod fTOM-ýW~il~measureii.ent point a t ( of casing.

.Referejnce: ASTM 04044



Calvert Cli, 3ar Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

0

OW-754 Permeability Test

20-

19-

18-

17-

16-

15'

E 14

0 13'

CU

ý:12-

11

10.

9-
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Schnabal Engineering North, ILLC sluiU9ball8Ztea nW21yS Dale: 1116/2008 Pa e 1
658 Quince Orchtard Road, Suite 700 BOUWER.RICE3 method Project: Calvedt Clifts

(301) 417-240 Evaluated by: parO

Slug TeSt No. 754 Test conducted on: 7/26/2006

OW-754

I.

I.

-I
t 3I1

56 112 168 224 280 336 392 448 504 560

o OWV-754

Hydraulic conductivity It/s): 5.29 x 10-8

INPUT PARAMETERS
Static Water Level = 3.74 ft

Depth to Bottom of Aqufer = 42.00 It
Length of Screen = 10.00 ft
Radius of Casing = 0.081f
Radius of Influence = 0.25 ft
Evaluated by-. P Ia Patri

Reviewed by: 1*
.1



Eng

PERMEABILITY (SLUG EST FIELD FOQRM

'ROJECT: Calvert Cliffs~ NPIP COLA Projedt

,OCAT(ON'. LusJby, MD

)A T E : .. . _ _ _ _ _z__ _ _ _ _. . .. . ....

VEATHER] TEMPý _________________

TEST INFOR&IATION

Type of Thest: .R.n

Slug Type. echani Water

Approximate Volume of SlUjg: ý

ManualW ater-Level•.eter.SN t:-•:: ?- C. .,

Transducer SIN._______________

SfU2 S/N:

PROJECT NO.: 05120048
.CUENT: L360iteJ P'ower Corporation

7' WEL INFORMATION
WELL IDY: OL-J 7

Screen Inside Diameter

Casing Inside Diameter:2

Screen Interval D~epth (ft, TOC): 35O -40
Riser Height (ift): ,,

R•

i

2

4:

6•

8•

Prejest Water Level (ft, TOg)/ Time:

Water Level afler Probe Ilnsertion (ft, TOC)I Time:

ransducer Depth:.

Caic Pre-Test Head over Trahsducer:

Measured Pre-Test Heod over Trsnsducer:.

•Time Test Started:

Time Test Ended:

4ae7 m at En.d of Test:

Datalogger File Name;

A4.

cormmenws
TOG =Botto)m of ther V-ýndtchat top of Caging:

ThY~&( ~ DateFarformedB:

Apprved y-: Date:

Note:- All water level m easurerrsntas obtained-from well neasuremnet )Cli~at ttop of CaSiaN.

PReftrence: ASTM 04044



Calvert Cliffs Nuclear Power Plant 1
Combined Operating License Application (coLA)
Schnabel Engineering Project No. 06120048

OW-756 Permeability Test
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-2 -1 0 2 3 4 5 6 7
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-Scr~hnabeI.Eq4ngn- g



Srhnabol Engineering North, U.C slugibait test analysis Date: I 116/200 Page 1
658 Quince Orchard Road, Suite 700 BOUWER-R1CE's method ls

0*hhw*u.urg, MOD 20678 
C

(MI) 417-240D Evaiuated by: patrick

Slug Test No. 756 Test conducted on: 7/2412006

OW-758

o OW-756

Hydraulic conductivity Ifs): 2.01 x 104

INPUT PARAMETERS
Static Water Level a 10.07 ft

Depth to Bottom of Aquifer = 46.00 ftl
Length of Scren = 10.00 A
Radius of Casing = 0.08 It
Radius of Influence = 0.25 ft

Evaluated by: mtat Pa

ReviewedbyCt Kr



IPERMEABILITY (SU)TS IL OM

PROJECT: Calvert, Cliffs
LOCATION: Lus~by,
DATE: -t-4
WEATIISRITEMP~f 2ý

NPP COLA Project
MD

PROJECT NO.: 06120~048
CLIENT; $ohtel Power COrPerattiin

TEST INFOR~MATION

Type of Test a/Rsn H4ead

Slug Typeý ( 7

Approximate Volume of Slug: C

Manual Water Level Meter S/N.:,

Transducer S/N: {04 Zq
SI g SIN: e!Q - )

WELL ItfR9MATIOhN
WELL ID:

Screen Inside Diameter, _ ... _, _ .....

Casing Inside D~iameter: :7 i

Total.Wel Depth (ft, TOC}. .7..

Screen Interval Depth (ft, TOC):__________
Riser Heigh( (ft):

/0 5-ýF,-
2

3

4

8.

Pre-Test Water Level (ft, TOC)! Time:

:Water Level after Probe Insertion (ft, TOC)/Time!

Transducer Dept~h:

Caic. Pre-Test Head over Transducer:

Meaasured Pre-Test Head over Transducer:

Time Test Started:

Time Test Ended:.

Pt:End of: Test:

Datalogger File Name:

.. I- "9ý 2s," ; IPA

l4l

Comments:
TOC = Bottomn of the V-notch at top of ca~sing

Performed By: Date:
-4

Approved By:

Note: All wat"r level measurernents obtained from wall mea.urenient " ....... of casing,

Referenc~e: ASTM 04044-



Calvert Clii, .. ear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

0

OW-759A Permeability Test

18

17-

16

15

14-

L-
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E-211.
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7-
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-ch nabeE e
8,6'•h~nabbl Enginleering.



Schnabe Engineering Not LLC sluobali test analysis Date: 11/6/2006 Page 1
656 Qutpce Om.,wd Road, Suite 700 BOUWER-RICE's methtod Pre Calvert Cliffs
Gitnbxg. MD 20878

(301)417-2400 Evakled by: patic.k

Slug Test No. 759A Test conducted on: 7r26/2006

OW-759A

Its)
0 648 1296 1944 2592 3240 3888 4530 5184 5832

100

10--

.0• •,.•.

I.

o OW-759A

Hydraulic conductivity [(f/sr. 4.64 x 10-7

INPUT PARAMETERS

Stati Water Level= 6.14 ft
Depth to Bottom of Aquifer 30.00 fl
Length of Screen = 10.00 ft
Radis of Casing = 0.08 It
Radius of Influence = 0.25 It
Evaiuated b- r = ~'
Reviewedý by. he=



0
TV-- I _il'

PERýýkýEABLIM(S$U) TEST. FIELD FORM

ZDJECt: Calvert Cýiff s NPRP CO)
>CATION; Lusby, MID

LA Project: PROJECT NO..: 0.620048
CLIENT: Bechtol Powar CorpoarAtlon

:TEST INPORIVIATION,
Type of Test: "H r "d')

Slug Type' CMechaniiý water I

Approximae.. Volume of Slug: . ... . t,, ..,

Manual Wter Leve?.Mete S/N:. ;)L~. c~

Tasduce SIN:

Scren Inside Diam-eter: ?'~

Casing Inside.Dismamter:

Total Well Depth (ft, TOC): r

:Scre'en IntervAll Depth (ft, TOO):__________

RS:•nise H igh ..... .It : • .......

Pre.T;Teýst ýW/aterý Level (ft;. TOC)/ Timme;

Wat'er L-eviel after Probe..lnsettion (ft., TOC)/I Time:L

LTranisduicer Depth,;
t Cai•c.. P~re-TeSWt•ead •over Tr:ansdfucer;

. Measued Pre~ est ad o.erea Tran sd ucer:

6 Time, TestStaed:

7 Time Test Ended:

8 P at End of Tesit:

9 Data Iogger FileName:

TOCL =L;o o~h Vnth t of csn

lz_
ý S ýe --f L , , I -_;ý-'

jA~

r'7&,~ ~

L

~~AA\L~ Date: ( ("' ZL

A pproved. 8y:

-I"--)
,Date:,

N4ote:l water le.el. measý.urementso•Tt•.i.ed."from t 6Lca
Reei ne ISM44



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048
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OW-759B Permeability Test
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Shna be I
VSchnab~el Engir.. - -Ing



Schnabel Enginering North, LLC slugibel test analysis Date. 11/8/2006 Page I
656 Quince Orchaid Road, Sudte 700 BOLWER-RICEs method PrjaC~ Cf
0-fettisbr, MO 20071
3o01) 417.2400 Evaluated by. patuicit

Slug Test No. 759B Test o•nducted on: 7126W2006

OW-759B

t Is]
200o 250050 10D0 1500 3000 3500 400O 4500 5000

100

A 4- -I- 4-4 4

10T

'IBM

4A-3

I 0-
o OW-759B

Hydraulic conductivity [trsJ: 17.7 x 10-6

INPUT PARAMETERS
Static Mlier Level = 17.00 ft

Depth to Bottom of Aquifer = 100.00 It
Length of Screen = 10.00 R
RadiU3 of Casing = 0.08 ft

Radtus of Intluer"e = 025 Rt

Evaluated b: =

Reviewed b:Cr e i



PERMEABUITY (1*MU3) TEST FIELD FORMj2~hj*b
PtaW-eýf-

PROJECTS C'AiverfClifts NPP COLA Project
LOCATIMN. LUsby, MO
DATE: _____
WEATHER/J TEMi: ýI:_____

TES~T-INFORMATION
Type of Test, etha• ter:

Slug Ty.e.. car a

Approxiate Volumn.e offg
Manua)MWater Level Meter S !N: C" I-

PROJECT NO.: 0612OO4-8
CLIENT B8eihtof Power Corporaflooh

1: Pre-Test W~ater' Lovel: (t, TOC) Tim'e.:

2ý Water Leveld'fter Probe Insertion (ft, TOW) Tim

3 T•ansducer Depth:

4 Ca-lc Pr:eTest .H-ead 1over Transducer;

5 Measured'P re-st. Head over Transducer:

0 Time Test Started:

7 Timeb T' stE End:d.

W i alEnd hf stO:

9 DatloggorFi•e, Name:

TOC =Bottom of the V-Ihotcha4t' top! of-caSing:

3:.

~?ir~J/44

V970k_

7-7-

NoeAll water. level mneasurementsL obtained. frm 1wefltmeasurer~tp~tao oimcLsqrrg.
Refere nce, A STM D4044

Date: jJ~ &~7c~?

0



Calvert Cli. ear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-765A Permeability Test

20-
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16.

, 15-

14-._' 14.
75

13-

o 12-

11.

10-

9.

8

7

6

......... m m...m m m
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Sch nabeEierl
VSchnabel E~ngin'eerii-ng



Schnabel Engineering North, LLC Wiglbal, test analysis Date: I 1/12006 Page 1
656 Quince Orchard Road, Suite 700 BOUWER-RICE's method
GWftmburg. M a7 Project Cavert Ciffs

Slug Teat No. 765A Test conducted on: 7/2612060

OVV-765sj

t I1]
0 70 140 210 280 350 420 490 560 630 700

100

a
Cz 10-1

OWO 765A

Hydraulic conductivity IOis]: 1.00 x 10-5

INPUT PARAMETERS
Static Water Level - 8.44 R
Depth to Bottom of Aquifer = 27.00 ft
Length of Sceen = 10.00 ft
Radius of Casing = 0.08 ft

Radius of Influence = 0.25 ft
Evaluated by-. P Ia Paric. ,

Reviewed by:

0

I



9I
c~h nabe!!

,Page o ý .v _

PERMEABIUI7TYJLfG~)- T~EST PIELD FORM'

R'RDJEGT: pa Iv 0rt C liffs N PP C
..OCATIQt4: Lus~by, MID
:)ATE: L -,cc
NtATHER/ItiMP' " -

OLA Project PROJECT NO.: 081004
q L I E N T; OihteUF~ow~e Cbrpor~tiort

TEST INFORMATION{~
Type of Test: ~ HaaZ 'RlsiJngHe~ad)

Slug Type e(Gha~iri~Wa

Approximate:Vdlurn eodf ýSkig 0 Z.C

Transdu~cer S/NIW- (?-9

WELL D

Screeng Inside Diametbri

TOtWiWell-Depth (ft, TOC) i T iiý
Sr0e lnft rvI (Dopth (A TOOC):

Riser Heigt f)':

I P re-Te:st. Water Level (ft, TOC)! Time;

2 Water-Leve.after.Probe.nsertion (ft, TC)I/Time:.

3 Transducer Depth:

4 Cabl.a Pre-Te6'st,eHead over Trantsducer.-

5 .easured.Pre-Test Headover Transdurer':

6 Time Test Started:

7 Timne.eTesE!nd•d:
8, atýEnd of Test:

Commytent fi
TOO = Bottomrnof the V-notch at top-of, casing

19 77?

ZQ, KK-7

i~0W t\41LPe'rformedy:,B, Date: j, (-": 2 -7 -e06"'c'
~Date:Approved By:

Note:. Allwatier level measuremetT s obtalned fromi well measurement p.intiatJpo •sing.
Referenc: AST 04- • 44



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048'

OW-765B Permeability Test
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35-

334...

~31-
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a
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'1f17a~be.
-Schnabel EngI, ---- Ing



Schnabel Engineering North, LLC slugibail te4 analysis Date: 1111/2006 Page
656 Quince Ochard Road, Sutle 700 BOUWER-RICE7s method oe aec

GWO.DProje 
Calvert Ca

(301) 417.2400 Evaluated by: paebck

Slug Test No. 7658 Test conducted on: 7/2712006

OW-765B

t Is]
420 840 1260 1680 21000

lop
2520 2940 3360 3780 4200

4,•-1

[ __ __ __ __ __

10*
.OW765B

Hydraulic conductvity [1vs]: 1.36 x 10-6

INPUT PARAMETERS
Static Water Level = 20-03 ft

Depth to Bottom of Aquifer = 102 nl

Length of Screen = 10.00 ft
Radius of Casing = 0.08 ft

Radius of Influence = 0-25 ft

Evaluated b. P a PW i

Reviewed r



77"' 1.1 " Z? AbA91

Page of
PERMEA."ILI"" PSW"...E" FIELD F"R"

'PROJECT:
LOCATION-
DATE: (4

W."EAT44_ERJ TEN P'

Calvert -Cliffs NPP COLA PIbjuct PR~OJECT NQ~: 06120=4:
'CLENT: Bachtel Power CorIporation

MD
I I - . --- - -

1TSTINFORMATION

Type of Test:/~~+Ia

Slug Type: echar I: Water

App•x•n mate.eVolume of Slug n l. 6. i . ..

Manual Waýter Level Meter S/N:L\

Transducer-S/N: )r4475

SwY :~

I Pre-Test Water Level (.ft, TOC)/ Time:

.2 Water Level after :Probe lnsertion (ft, TOC)t Tit

3 TransdUcer Depth: /
4 Calc. G r eTestHead;over. T-ansducer

• 5 easured Pie-Test Head. oveTransducer:

7 '•.an Test ended.:

8:1 atEn~d of Test:

zz1

Z3J

Damr

22TOG =

talogger File Name-.

Bottomn of the V-notch at top of casing

Performed 'B: 1 d L ) i ..

ýgte All water le'vel'r6d"Ureme~nt5,btW8WIedfrom IIJll mo~
R,6ferenceý A-STM.04044

- 76Lý

DaW I t



0
Calvert C. ,lear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-766 Permeability Test

39 "1
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E 29-
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19 9 * .1 - . - _ - I-_
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Time After Slug Insertion (Min)
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rihna13ei
"•ch na bel Eng in~eeri ng



Schnabel Engineering North, LLC slugibal lost analysis Date: I 1111200 Page 1

656 Quince Orchard Road. Suite 700 BOUWER-RICE's method Project Calvert Cifs
Ga•ltwik MD 20878 I
(pot) 417.2400 Evaluated by: patkick

Slug Test No. 766 Test conducted on: 7128/200&

OW-L766

Its]
0 180 360 540 720 900 1080 1260 1440 1620 1800

100

10-1

0o- -

10-•
o OW-7668

Hydrauklc conductivity [f/s]: 1. lx 10-

INPUT PARAMETERS
Static Water Level = 5,22 ft
Depth to Boflorn of Aquifer = 50.00 t
Length of Screen = 10.00 ft
Radius of Casing = 0.08 ft
Radius of Influence = 0.25 fR
Evaluated by-. r aPtc

,.

I.

I



c~hrabe / P ERMEABILI TY,, 'Y1~j'4ST' FIELD FORM cef

PROJECT:. Calvert -Clifff NIPP
LOCATION: Lua!by, MID
DATE;
WEATHERI Th.FMP: flj~o•

IQLA ProfOct ~OL~ r9IctPROJECT NO.:. :0120048
CUENT: .:68641 Power Cob'povatidn

TEST INFOR~MATION____

Type! of Test:

Slug Type: (Cý~ ia/ýe

Approximate Volum.e..f Slug 2.
'Man ual water Level. Mi•eter SIN. L4&.2 o

rcansducer'S/N:
/ I " II I II . . .. . . .. V. .

WET, IFORMATION
|: -WELL ID- nwL

Icenshisde Diameter____________

Casuig I Insidiýe D~iater:

Total Well Depth (ft, ITOG) :

Scen Mera D:ptiht(f t): TOO)

•II';':

1

a.4

7.

.8•

Pre•-TestfWater Level (ft, TOC) /.Time:
:Wafer LEevel .afer Pr'obe Insertion .(ft, TOG:)/ Time.

Tranqsdfucer Depth:

Cabl. PreTest' Head over Transdu -cer:

M easur•d.Pre-Tesl Head over- Transducer:

TimejTe.st:Started:

Time eTe~st Enede:

at End-of Test:

.Daaloger FilJe Name:

7~~(O

/'C5(3 4~&
~ r

I ~

- -z~ 7

vcomMents:
T1 Bbt!cmn f th:e V-notch at top. of casing;

.- I .

I .ý I qu _ýPerfrrned :By: Date:s
....... IIIIJ

Approqved 1By.:. ___

Note Al waer lvelmeauremnents oýbtain'ed lror~wwll measur~emenpditto~f~ig
Re~ec:ASTM 04G-4



Calvert Cliffs Nuclear Power Plant I
Combined Operating License Application (C9LA)
Schnabel Engineering Project No. 06120048

OW-768 Permeability Test
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h1,nbeI
Schnabel Engi, -- ring
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Schnabel Engineering North, LLC slugiball lest analysts Date: 11111/2006 page 1
658 Quince Orhard Road. Suite 700 BOUWER-RICE's method Project: Calvert C iff
Gsmhmsburg. ME 20p78
(M01) 417-2400 Evaluated by: p"trk

Slug Test No. 768 Test conducted on: 712512006

OW-768

t Isl
49 98 147 196 245 294 343 392 441 490

0

oOW-L768

Hydraulic conductivity [18s1: 5.29 x 10"6

INPUT PARAMETERS
Static Water Level = 15.92 it

Depth to Bottom of Aquifer = 78.00 It
Length of Screen = 10.00 ft
Radius of Casing = 0.08 ft
Radius of Influence 0.25 Rt
Evaluated by: e

RevLewed by: o Ils



paige Of-

,PERMEA (L'IT-Y ý(S'LUiGITEST 'FIELt F~ORM

PROJEC~T,
,LOCATION-
,DATE:
.WEATHiERI TEMP:.

caivert Cliffs ~NPP C-OL-A;Project:
Lusby, MD

PROJEC~T NlO.: 06120,40
CIJENT: Be~chtel Power Corporati on,

WVLL NFORM&ATION

WELD ýW- Screen Inside Diameter___________

Casing Inisde Diameter_

TotatWlfW: Depth (ft, TOC)

&reen1lhtervaf Depthi (ift, TOC)ý 31; lo -" (4
Riier1 fetght (frt): ' "

Pre-Test Water Lev-el (ft. TOC)I Timeý

Water LeVelr ft•.r Probe Inertion (ft. TOC)!lTime.

Tranatducer Depth:

611c., Pre-T-et-,Hted 5arver Trans.ducer:.

M easured ,Pr.eTes9t Head :ove .Tran•du'cer

Time To*tgStarted: .

Time Test ded:

vo, t Endo et

Dataloqgor Fife Natne:

"TOG otmoteVnte ttpo.csn

Pe.formd Pyy:

Date:

Note A~ ateri~v~tme~ureentsobtsnedfoinwfl easureroettgi. pf~aig
R&trrne AISTU 04.04.4



Calvert (. clear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-769 Permeability Test

25
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23-

22.
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20,

-- 19.

E
.2 18-
0

.' 17.

16-
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Time After Slug Insertion (Min)

Ole-~ be
S~chnabeal Engineering



Test conducted on: 7125/20061

0 24 48 72 96 120 144 168 192 218 240

3i-

o OW-L769

Hydraulic conductivity [fb&I: 1.74 x 10*5

INPUT PARAMETE RS
Static Water Level =13.36 ft
Deplth to Bottomn of Aquifer = 50.DO ft
Leni,p of Screen - 000f
Radius of Casing = 0.0 11
Radius of influence =0.25 nt
Evaluated by'. Pamela P

Reviewed *y



0
Ghr~a be I PERMEABILITY (-$LUG) TEST FIELD F"r.

PROJECT: CAIver-t Cliffs NPPCOLA-Projact.
LOCATION: . ..sby, MD.
DATE: ,•LO /
WEATHERI TEMP:ý 2/.-LIc

Srah Uc-rS/N:.

PR O JEC T N~O. 0 ,12o m 'at
CLIENT-. BechtelftPwer.C-01porationr

1

2

:3

4

5
,6

7

8

Pre-Test W••atdrLevel (fti, TOO) Time:.

WaterLevel alft~er.Probe lnsrtion,(ft TOC)/ Time:

Trainsducer. Depth:

CaIc. Preý-Test Head over Transducer:

M~easurte~d:e-Test Headover Transducer:

Tihme Tes6t,-Started:

Tim &Test Enhijd..

at End:of •T'es t:
Datalogger :F~ile .Name:

4-

'3t r 5 kL

cc,,q -S - 2Q - o,- 770

TOO Bottom ,ofthe V•-notch at! top: ofl.casing

y~J~ V~4~Lk Data: J,Performed By:

'-
Approvedr BY:,

N6:Allwaer.A•M::Derelmeasurements obtainied :frm well mesUr4ent point at top of asing,
'Reference:: ASTMv D0"0



Calvert Cliffs Nuclear Power Plant
Combined Operating License Application (COLA)
Schnabel Engineering Project No. 06120048

OW-770 Permeability Test
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chnab bel"=Schnabel Eng'i" -- Žrlng



Schnabel Project No. 06120048
Appendix D: Ground Water Observation Wells

WELL SAMPLING RECORDS

Project No. 06120048/April 13, 2007 Schnabel Engineering North, LLC



Schnabel Project No. 06120048
Appendix D: Ground Water Observation Wells

WELL SAMPLING RECORDS

Project No. 06120048/April 13, 2007 Schnabel Engineering North, LLC



I-hnabel
Schnabel Engineering North, LLC

PROJECT

6iý-O PF P
WELL NO.

W--h\

JOB NO. SITE !PREPARED BY

WELL SAMPLING RECORD 01e42VP'2•,. I Al 6-)/--n,/ / [
•4 PURGE SAMPLING PURGING CRITERIA:

ME1 HOD M .TH D

PUMP TYPE PURGING DATE: )/ZI'/A4' "DATE OF SAMPLING: /1-/ 7,01,P40
WEATHER: 4 TIME OF SAMPLING:,*

TEMPERATURE;,f/ SAMPLE MATRIX: GROUND WATER:

INITIAL WATER LEV L:

PUMPING VOLUME CALCULATION Alw - well diameter (in) 1 ft3 = 7.48 gal

V x-elI depths (ft) V,=9 (ý) 2 h*
~ '" ,--) ,• / ,n-porosity 24

.- " -' ' 3 I2, r" - Boring diameter Vs = RT [db-dw 2  7.48 n

24

Checked by:

SING DATA FIELD PARAMETERS COMMENTS

Time Begin Time Water Temp pH (ucmivityORP (mV) DO Turbidity Comments

(hrs) Finish (hrs) Removal (gal) (0C) (u 3%) ± 10mV) (±10%) (T10%)

_____ ftf 5, j/#-', 7, '•, 4P 77 ~ /"33/ W? ___Z__7

1/tq iŽL3 •. J _L , 215. , l, 1! 1z. q 1-,5-7 L _, _

my NO 7_ , 7,1 ,jS 2,5- Ili5___,,

awsP. /Equipment Calibration Performed By:

S .)er of Sample Containers Collected:

3

5 ~ __

~3~c



I.
PRHOJECT I

-chnabel
,Schnabel Engineering North, 'LLC

WELL NO.

Fu) --3.7 -
JOB NO. SITE , 1 PREPARED BY

WELL SAMPLING RECORD "'~~ gw ( g 1 e- -5
PURGE SAMPLING PURGING CRITERIA:

METHOD, METHOD,,d

PUMP TYPE, PURGING DATE: i DATE OF SAMPLING:

S WETER,4 r I TIME OF SAMPLING: p
TEMPERATURE; rj•SAMPLE MATRIX: GROUND WATER:

INIIALWATR L~f: 4%_5- .

PUMPING VOLUME CALCULATION dw - well diameter (in) 1 ft 3 = 7.48 gal

t i '- 33i( i'/.4 h-well depths (ft) V,4 (dw) 2 h *

51 P. n-porosity 24

5103•" -_-7w db - Boring diameter V, = U fdb-dw 2 * 7.48 *n

~ d 24

q . Checked by: __ _

GING DAT# FIELD PARAMETERS COMMENTS} 3,&,, Jb.,,.-r-z•.

Time Begin Time Water Temp pH Conductivity ORP (mV) DO Turbidity Comments
(hrs) Finish (hrs) Removal (gal) (1C) (± .01) (u mhos) ± 10mV) (mg/L) (NTU) 0 r-1

(_3%) - (±10%) (±10%) lOo

-i i/q. 3q L,,075 I/M 2< __

'/ ___I14,37 5-1' 1 'ý ½ 24 L7 2. P ~ZAc/
3,io i, , 2, ",

•$•€ r,.,S" -- ."t77 ,.7 •,D•5 lz7 7,s06•,

ý- i iruz /ýEquipment Calibration Performed By:

P jer of Sample Containers Collected:
Ie:3 MIr7



lehnabeI
Schnabel Engineering North, LLC

PROJECT

67- UPP
WELL NO.~e-33

JOB NO. SIT REPARED BY.

WELL SAMPLING RECORD 49_____________________
PURGE SAMPLING PURGING CRITERIA:

ME[HOD METHPD 0' -,

PUMP TYPEI'"I ,PURGING DATE: I. 4' DATE OF SAMPLING: 1T' '"4'-1/PP
" WEATHER: Ck'IA TIME OF SAMPLING:

TEMPERATURE; SAMPLE MATRIX: GROUND WATER:
INITIAL WATER LEVEL:

PUMPING VOLUME CALCULATION dw -well diameter (in) 1 ft 3 = 7.48 gal

" PT'7Lk-. .("gI" , -f " h-well depths (ft) V =f (dw

- 2, 3- - , n-porosity 24

., ,,/O(., /7) (.D, 7• ) db - Boring diameter V, =1 N fdb-dW 2 7.48" n
- 24

Checked by:

3'ING D-ATA FIELD PARAMETERS COMMETSA '-

Time Begin Time Water Temp pH OR DO Turbidity Comments
(hrs) Finish (hrs) Removal (gal) (°C) (± .01) (u mhos) ± P (mV )

(+ 3%) 1mV) (m 10%) (10%)

JLZ72 /2 'P /•,7• ¾2/e PZL £.,, i'3 LP

lT~~~~s 4 12-7 /77 •c~ 2 ,5-" f, Z7 ý ,•

/2-P / 122 -Z9; 4,2 1/Z

tZ45 iqWL4 __ _ID--tZ' IýŽj j I Z ) ,Z_ __ _ _

e kLLŽ/lEquipment Calibration Performed By:. er of Sample Containers Collected: --3
/



~-eIchnaberi
Schnabel Engineering North, LLC

PROJECT

L'6./{2Pp
WELL NO.

-. ý,ý-- qz) I

WELL SAMPLING RECORD Pi
PURGE SAMPLING PURGING CRITERIA:

ME-HOD METHOD I-

PUMP TYPE 7 7 p PURGING DATE: 2 7/2..'4ov DATE OF SAMPLING: / -'7--'A 9 -

[:h.• ,WEATHER:,I-' l •z9J / TIME OF SAMPLING:
TEMPERATURE; t' SAMPLE MATRIX: GROUND WATER:

INITIAL WATER LEVEL: '3 3

PUMPING VOLUME CALCULATION dw - well diameter (in) 1 ft 3 = 7.48 gal

Vo 3 ý- h-well depths (ft) Vw4 (dw) 2 h *

" ,2-,' n-porosity 24

3 tý /."- db - Boring diameter V,=I [db-dw 2 * 7.48 *.n

-4 Ot ) 24

9 T-r =- 7 3'. ) Checked by:_ _______

GING DATA FIELD PARAMETERS COMMENTS

Time Begin Time Water Temp pH Conductivity ORP(mY) DO Turbidity Comments

(hrT e Finish m at (g ) TepCp (u mhos) +lmV) (mg/L) (NTU)
(hs) n r Removal (gl)( 3%) + (±10%) (-10%)

Wý' 24 1 L _ __, / 2P

tip ,-, 72 ,

!i i~/

7A 9l 1,5

r4ý ~ýe/Equipment Calibration Performed By:

0 )er of Sample Containers Collected: -3
/

5ue
(3 5v~r)¢



PROJECT

04C9 e abeI
Schnabel Engineering North, LLC

WELL NO.

JOB NO. "SITE . / 'PREPARED BYt
WELL SAMPLING RECORD " I6 ;-"rc'• "i' A %-f1V '4

PURGE SAMPLING PURGING CRITERIA:
MEjYOD METHýID j-b)Z)J /-CD

PUMPTYPEU PURGING DATE: /2 DATE OF SAMPLING: -/7/2*f-,/,9/
6½-i"u'tf%. WEATHER: A/lz/"9 i.5,y TIME OF SAMPLING:TEMPERATURE ,,r / SAMPLE MATRIX: GROUND WATER:

INITIAL WATER LEVEL:

PUMPING VOLUME CALCULATION - dw - well diameter (in) 1 ft 3 = 7.48 gal
-. , , h-well depths (ft) V =] (dw) 2 h*

7 , i ,- 3 n- 23 '7 " nporosity 24

_7 24

, ~ ~ ~ ~ ~ ~ ~ ~ V N. " ,.[, oigdaee 1db-[db:g• 7.48 ni" It( 4)7: 3,W Borin dimeer2

"[ "" 7 . A , C hecked by: ,
I GING DATA FIELD PARAMETERS COMMENS 11.• 5 t- •

Time Begin Time Water Temp pH Conductivity DRP (mV) DO Turbidity Comments
(hrs) Finish (hrs) Removal (gal) (0C) (± .01) (± 3% ) +10mY) (mg/L) (NTU)

0__12_ F _ -b __ (±_ 3%) (± 10%) (±10%)

1W~f-L 1 __ •,. ,Ž"-.2 .,4"' k L zo!ŽL /•li I___,____

3si 1 ., z ]; -;, J4 mII,4 7 7 , /2,. i) , D , ,________

(N ý'tc))Equipment Calibration Performed By:

.ber of Sample Containers Collected.

/'/~~ 5~4Q
2) I

- I

3ý, 7 1



I

Joe1
Schnabel Engineering North, LLC

PROJECT

66k) PP
WELL NO.00--q A-7

JOB NO. SITE PREPARED BY

WELL SAMPLING RECORD At1 ' -A-I6 '/l / -L;
' PURGE SAMPLING PURGING CRITERIA.

METHOD METHOD .. // ,"/

PUMP TY E PURGING DATE://Z'/ft' DATE OF SAMPLING: / 2./"z/,',.

JPUMP TY,..P WEATHER: ,/.>,/ TIME OF SAMPLING:
; ~ '•f-l ".. TEMPERATURE; 41 I SAMPLE MATRIX: GROUND WATER:

INITIAL WATER LEVEL: 3"7`7

PUMPING VOLUME CALCULATION p dw - well diameter (in) 1 ft 3 = 7.48 gal

, 3¢, ,1 i (-ZIi h-well depths (ft) Vw=R (dw) 2 h *

iiL ) q •., ,,-- n-porosity 24

d - Boring diameter V [ = 11 [db-d.2 - 7.48 * n

S3,•l , -% rl~p4i,3'(djBriV 12

Checked by: a /
GING DATA FIELD PARAMETERS COMME N TS /76 e(-

Time Begin Time Water Temp pH Conductivity ORP (mv) DO Turbidity Comments

(hrs) Finish (hrs) Removal (gal) (*C) (± .01) (u mhos) + 10mv) (mg/L) (NTU)
I (± 3%) 10%) (1 10%)

___2. 0 2/2r 20L
52±L] n2 _z4 -5,9

.'ýkodEquipment Calibration Performed By:

ber of Sample Containers Collected:

w 2)

/1'A

/

/41)j .1 & z 7 K~ 10
2 cuL



Schna-bel Engineering North, LIC

PROJECT

QC UF
WELL NO.

JOB NO. .• SITE J PREPARED B

WELL SAMPLING RECORD PO OP L, 1 JflI PR "ýPURGE SAMPLING PURGING CRITERIA: /"

METHOD METHOD 2, r '1 )

PUMP TYPE PURGING DATE: 17/.-'1#/'/,4" DATE OF SAMPLING: 104Z-/Ze7.Z-
S,., tWEATHER:,'-I- eolU TIME OF SAMPLING: i/ 35-

TEMPERATURE; 4 SAMPLE MATRIX: GROUND WATER:
INITIAL WATER LEVEL:9 ,yci9.,•2)

PUMPING VOLUME CALCULATION dw - well diameter (in)

, "4. -. 7,•qq h-well depths (ft)SIt n-porosity - :> 3-
" db- Boring diameter -tai

~~ 1 7/4

1 ft 3 
= 7.48 gal

Vw=1f (dw) 2 h *
24

V,= f db-dw]2 * 7.4

0i.,5 - u.d [pI.lt.•t

24

Checked by:_ ___~Jf~

ii GING DATA, FIELD PARAMETERS COMMENTS

Time Begin Time Water Temp PH Conductivity ORP (mV) DO Turbidity CommentsTim Bein Tim wter Tep p OP (V)(mg/L) (NTU)

(hrs) Finish (hrs) Removal (gal) (°C) (±+ 01) (u mhos)3%) -+ 10mv) (+ 10%) (±1: 10%)

/$-#D~3% 10%)- 10%)_,• !x~i

APP ýt7 7s ,.2 "LP P27 ,5T, )y•a.i
•ýA± 3, ___-);3 2`

11.-L7 U I ,124 P45-i ), ,_ L,•_ _-_

gII J.z 2Z/,•i 7.l& 0,1K L ,,<1 _'

_5_______..!,P 7,-2 ,5- / 02, U. 1 Z ___3_

I
p

K lve/!Equipment Calibration Performed By:

S.oer of Sample Containers Collected:



,ýeIhae
WSchriabel Engineering North, LLC

PROJECT WELL NO.

ow-7O0A
JOB NO. SITE PREPARED BY

WELL SAMPLING RECORD 12e/ 0,//5 <
PURGE SAMPLING PURGING CRITERIA:- //

METIHODJ METH~ D

PUMP TYPE/ PURGING DATE: DJi/,/2 DATE OF SAMPLING:
:• F/- , b WEATHER : 'e9-" TIME OF SAMPLING: j,2i92

TEMPERATURE; I,- , jSAMPLE MATRIX: GROUND WATER:

INITIAL WATER LEVEL:-•-.

PUMPING VOLUME CALCULATION dw - well diameter (in) 1 ft 3 = 7.48 gal

3,. Lc•,it )Y,7-t'( 3 h-well depths (ft) V1=fI (dw) 2 h*

-)C n-porosity 24

it Z db - Boring diameter V, = 1 fdb-dW_2 * 7.48 *n

S3,/t 1 24

p- ") -
Checked by

'GING OATA FIELD PARAMETERS COMMENTS

Time Begin Time Water Temp PH Conductivity ORP (mV) DO Turbidity Comments
(hrs) Finish (hrs) Removal (gal (VC) (± .01) (u mhos) + 10mV) . (mg10) (NTU)

_____ ___________ _____ ±3%) -(0% (±10%)

It- 3 _,_ _ 3,,,

•1• •• " i•,7• 77/ •Iej, 75/ •,"L,;k •/~

el, , Z /ý/' it) ellEquipment Calibration Performed By:

* .Tber of Sample Containers Collected:

_72j

4~h



t-75-

Achnabel

Sonfr bel Engineering North, LLG"

PROJECT

C_.LPNR
WELL NO.

JOB NO. PREARE BY
WELL SAMPLING RECORD pll,/. 1 ,j PR

PURGE SAMPLING PURGING CRITERIA:
METHOD METHOD '.. 2 r

PUMP TYPE PURGING DATE: ,DATE OF SAMPLING: i2/..2l2/f.
WEATHER: OeO-rr TIME OF SAMPLING: 25

kA N TEMPERATURE; 3-9-P SAMPLE MATRIX: GROUND WATER:
i INITIAL WATER LEVEL"/ _"_ _ _ _ _ _

PUMPING VOLUME CALCULATION dw - well diameter (in) 1 ft 3 
= 7.48 gal

Vl0  34ItL• -, , h-well depths (ft) Vwlf (dw) 2 h

•- ~-i-)~ ",n-porosity 24

-b - Boring diameter V,= I dW 2 7.484 n

V1" I? Checked by:

GING DATA FIELD PARAMETERS. C'

Time Begin Time Water Temp pH Conductivity ORP (mY) DO Turbidity Comments
(hrs) Finish (hrs) Removal (gal) (*C) (± .01) (u mhos) + 10mV) (mg/L) (NTU)

3%) - ( 10%) (+ 10%)
•,c,¢"•/7 L•'1 dra

P•:t 01jl t, 1 2,Pb h L,T" 7,5ý ,439 6,77 z-3,.7 •,•,d

D5 3j7 1•U vi9' 5 /t, 7 7, T; b ,Z)Lý- ) /2,5 , _2L 7 q 1,q

_. L5",3 T .& LL k ,., '• •,~ £3

i t i C 1 1 1-

.1. _________________ .1 _______________________________________________ a * A A A

z Flo ai)4Equipment Calibration Performed By:

* ber of Sample Containers Collected:



S•cahnabel
Schnabel Engineering North, LLC

PROJECT

6c(_-k0 PP
WELL NO.

T725'
JOB NO. SITE , PREPARED BY

WELL SAMPLING RECORD gLl2~f f L r-~eo
PURGE SAMPLING PURGING CRITERIA:

PUMP TYPE!'/ PURGING DATE: / •, DATE OF SAMPLING: o//2/,9 Le
WEATHER: £TIME OF SAMPLING:/ ý3
TEMPERATURE; I SAMPLE MATRIX: GROUND WATER:

INITIAL WATER LEVE : , ii

PUMPING VOLUME CALCU4.ATI dw - well diameter (in) 1 ft 3 = 7.48 gal

.,-, )~ Y7 2 (,- i-J ) h-well depths (ft) V.=f (dw) 2 h *

e376") ý" )l 77, n-porosity 24

jj) .7.•,7 99 db - Boring diameter Vs = 9 fdb-_.dW 2 
* 7.48 " n

Checked bire

ýGING DATA FIELD PARAMETERS COMMENTS

Time Begin Time Water Temp pH Conductivity DO Turbidity CommentsTeBei Tie Wtr Tm pH (u mhos) ORP (mV) (mOL (TUrbdt) Cmet

(hrs) Finish (hrs) Removal (gal) ( °C) (± .01) ( +..h%) +lOmV) (mg/L) (NTU)
______ ________ (±3%) (±10%) (±10%) ___________

14f5• 14,5-1 b (4.' P313' 3 ___--/_____

LLI± q,1 L4, 9 P, 3

ý rotol IEquipment Calibration Performed By:

S -nber of Sample Containers Collected:

/< /.•
I

-5 - r3

" ! , .



Schnabel Enaineerinq North, LLC

PROJECT

6220
WELL NO.

7.-

I ZEPARED BY

A9reý 4
P'1 Pboelii

PURGING DATE: 17/1
WEATHER:Z/ J'

TEMPERATURE;
INITIAL WATER LEVEL:

DATE OF SAMPLING: / Z/,,//t'2_.
TIME OF SAMPLING: I j23
SAMPLE MATRIX: GROUND WATER:

PUMPING VOL UMI CALCULATION dw - well diameter (in)

n.il h-well depths (ft)

3, / n-porosity

v ~ •- .v (\ -b - Boring diameter

1 ft 3 = 7.48 gal

V,,=l (dw) 2 h *

24

V, = ff [db-dw_2 . 7.48 n

24

Checked by:_

GING DATA'
I I
FIELD PARAMETERS COMMENTS

T I Conductivity DO Turbidity CommentsTime Begin Time Water Temp pH (u mhos) ORP (mV) (rag/L) (NTU)

(hrs) Finish (hrs) Removal (gal) (°C) (± .01) (m ) + 10mv) (mg1L) 1N %)
__ __ _ ______, _ __,_ __ __ _(+3%) ,,,___ (+ 10%) (± 10%)

1!! 10 1 -2. 7),7 L 33,5 - , 17, 17 50 1 2, 7,

i 15 l 7-n z,3 Z 7,7 b, 37 P,212 1,•2;, _,_'_ _ __ _

.. L Z 17r• - ,,•,L.14 ALP ._,____,_

4 fL2jEquipment Calibration Performed By:

0 ber of Sample Containers Collected:

3A Md



Schnabel Engineering North, LLC

PROJECT

L6-k) RP
WELL NO.

jiýý IL,) - 7Y ý
WELL SAMPLING RECORD P,_10-___ ___________ 4___

PURGE SAMPLING PURGING CRITERIA-
MEIHOD METHD 4)-$a'b t'>24vell

PUMP TYPE 'I PURGING DATE: -"7-/// -' DATE OF SAMPLING: VIP
Sat. WEATHER: I//.2z,/L:"P / TIME OF SAMPLING: 7_-5/

TEMPERATURE; SAMPLE MATRIX: GROUND WATER:

INITIAL WATER LEVEL:1 ,]

PUMPING VOLUME CALCU7LA dw - well diameter (in) 1 ft 3 = 7.48 gal

\b= 3U1•/. "• '7"" "h-well depths (ft) V=1I (w) 2 h *

- , n-porosity 24

/ I-- lq"P, / ,f)V )4 db- Boring diameter VI = ff db-d.* 2 . 7.48* n
24

ViDGuIN 5>,T•2 Checked by:

GING UATA FIELD PARAMETERS COMMENTS j.,64 !,22

Time Begin Time Water Temp pH Conductivity ORP (mV) DTbg/L)

(hrs) Finish (hrs) Removal (gal) (°C) (± .01) (u mhos) ± lmV) (mg/L (NTU)
____ _ __( __3%) :__0mY (± 10%) (± 10%)

047--51 z/d. / 3 f I 4W, _

e-i-))1•P 2---)`IEquipment Calibration Performed By:

* her of Sample Containers Collected: / 1,n5*l Y7



chnabel Engineering North, LLC

PROJECT

66c0 PP
WELL NO.

09u)>5~

'- ~ ~JOB NO. .-•,SITE - - R'EPAIRED BYWELL SAMPLING RECORDNO j 2  AIkE RDB
PURGE SAMPLING PURGING CRITERIA: /

MET~ODI MET D _4_f

PUMP TYPE PURGING DATE: DATE OF SAMPLING: 1 P2.//.P4>

VJ / WEATHER: £'/P, ,p . 9--/ TIME OF SAMPLING:

vl' "TEMPERATURE; i% SAMPLE MATRIX: GROUND WATER:
INITIAL WATER LEVEL: '-l

PUMPING VOLUME CALCULATION dw - well diameter (in) 1 ft 3 = 7.48 gal

• V 3I/t•tt) - K'• h-well depths (ft) V=1 (dw) 2 h"[•) ix ?<-porosity 2

/ - Boring diameter V, =1 [db-dw. 2 . 7.48* n
v5 3,•/ 24tlL

. /z, Checked by:

SING DA-]\ FIELD PARAMETERS COMMENTS)afJ• m ple <.•.I,

IConductivity DO ITurbidity Comments
Time Begin Time Water Temp pH nuc RP (mV) DOTU

(hrs) Finish (hrs) Removal (gal) (CC) (± .01) (u mhos) I 0 nmv) (mg/L) (N U)
________(±3%) (±10%) 1(± 10%)

P 3-3 1' "_ _

IZIL /7-24J .5.2Z /),07 3L3 9,P-,1-75.),. 7 z

17J -7,,P- I 2 12 S ,2- 2 1T 21,Ji,

Equipment Calibration Performed By:

* ,ber of Sample Containers Collected:

6fCod)

)3. 7 #týj t T"n4



Schnabel Engineenring North, LLC

PROJECT

_LNfe
WELL NO.

-JOB NO. SITE PEPARED BYR

WELL SAMPLING RECORD JBO-9- EPARED BY
PURGE SAMPLING PURGING CRITERIA:

METHOD MET HOD .r 7 i/) A

PUMP TYPE PURGING DATE: DATE OF SAMPLING: Y•-/V"
WEATHER: (-"'A TIME OF SAMPLING: /3 53

.TEMPERATURE; 14 SAMPLE MATRIX: GROUND WATER:

INITIAL WATER LEVEL:

PUMPING VOLUME CALCULATION[ dw - well diameter (in) 1 ft 3 = 7.48 gal

.L•,,v. f /L "(',•7)•.. ) h-well depths (ft) Vwll (dw) 2 h
73 ) t. .. ( , n-porosity 24

14) - ,/7 1 Q- ,')-1,P03 ., db - Boring diameter V, = fT [db-dwl2 . 7.48 n

/ 24

17' I71j2, Checked by:

i SING DATA FIELD PARAMETERS COMMENTS

Time Begin Time Water Temp pH Conductivity ORP (mV) Do Turbidit Comments

(hrs) Finish (hrs) Removal (gal) (°C) (+ .01) (u mhos) t lOmv) (mg±L) (NTU)
3%) (±10%) (±10%)

/'7,' 7,47 b./ h11
ol' 5 41,, d-i, il ,7

7z'' ... .....LL L ~3-3
=,I 3

Equipment Calibration Performed By:

* ber of Sample Containers Collected:

AIL

3

ý (') VkL. -- k ", 1ý V, szý '-" '11.1



5})
r. -

PROJECI WELL NO.

S!ch eh n ab ei L
Schnabel Engineering North, LLC

6z VP! 5 Q1W _W,

JOB NO. /SITE - # PREPARED BY

WELL SAMPLING RECORD roz Pe./2.e/4' /,rd
PURGE SAMPLING PURGING CRITERIA: -

METHOD METtiOD
6t41O tM -d)2i TLŽe

PUMP TYPE# P PURGING DATE: DATE OF SAMPLING:

0 A WEATHER: i'i "-f " pTIME OF SAMPLING: /L "
TEMPERATURE; .- " JSAMPLE MATRIX: GROUNDVWATER:
INITIAL WATER LEVEL:J'•") I

PUMPING VOLUME CALCULATIO dw - well diameter (in) 1 ft 3 = 7.48 gal
, "' )z h-well depths (ft) Vw=Rl (dw) 2 h *

-6--:7•T 3 n-porosity 24

d d - Boring diameter V, -- [db-dW 2 * 7.48 n
~/ ~-3( )- oin 24

14,T 2/, J ;2 Checked by:

3ING DATA FIELD PARAMETERS COMMENTS

Time Begin Time Water Temp pH Conductivity ORP (mV) DO Turbidity Comments

(hrs) uish (hrs) Removal (gal) (-C) (± .01) (u mhos) 1 OmV) (g/L) (NTU)
_______(-___+ 30/) -____ (:I 10%) (± 10%) ___________

)r~ 5,~/ 9 1_/_toIV__

ApI P,1tE 22

JL.o I9'1-0 14A; 1-,1•P'7 2,5- I~f LZ277, b,

jiEquipment Calibration Performed By:

.)er of Sample Containers Collected:

. -3
~1 6f

~ ~

(q



CD

-n
CD

Q-T

m

C)

CD



APPENDIX E
FIELD ELECTRICAL RESISTIVITY

Field Electrical Resistivity Test Data

Project No. 06120048/April 13, 2007 Schnabel Engineering North, LLC



Schnabel Project No. 06120048
Appendix E: Field Electrical Resistivity

FIELD ELECTRICAL RESISTIVITY TEST DATA

Project No. 06120048/April 13, 2007 Schnabel Engineering North, LLC
Project No. 06120048/April 13, 2007 Schnabet Engineering North, LLC



S,-ch nablel
Schnabel Engineering

RESISTIVITY SoUNDING DATA SHEET
Page 1 of 3

Date: June 19, 2006 Project: Calvert Cliffs COLA Representative: Todd White

Weather: Sunny, 92 Degrees Project Number: 06120048 Array type: Wenner Array
Surficial Soil: Forest litter Meter: Sting RI Earth Resistivity Meter S/N 990324

"a" spacing (feet) 1.5 3.0 5.0 7.5 10.0 15.0 20.0 30.0 40.0 50.0 100.0 200.0 300.0

R-I (EW) R 419.800 431.4 336.3 216.5 129.9 65.16 40.87 22.87 9.643 3.274 0.2375 0.09787 0.08322
P (ohm-ft) 3,960 8,130 10,570 10,200 8,162 6,141 5,140 4,310 2,424 1,030 149 123 i57

p (ohm-m) 1,210 2,480 3,220 3,110 2,490 1,870 1,570 1,310 739 314 45 37 48
p (ohn-cm) 121,000 248,000 322,000 311,000 249,000 187,000 157,000 131,000 73,900 31,400 4,500 3,700 4,800

"a" spacing (feet) 1.5 3.0 5.0 7.5 10.0 15.0 20.0 30.0 40.0 50.0 100.0 200.0 300.0
R-2 (NS) R 529.800 419.3 290.7 201.4 140.9 96.71 51.12 35.83 20.71 11.3 2.541 0.3023 0.1331

p (ohm-ft) 4,993 7,904 9,133 9,491 8,853 9,115 6,420 6,750 5,205 3,550 1,600 380 250

p (ohen-n) 1,520 2,410 2,780 2,890 2,700 2,780 1,960 2,060 1,590 1,080 487 116 76
p (ohm-cm) 152,000 241,000 278,000 289,000 270,000 278,000 196,000 206,000 159,000 108,000 48,700 11,600 7,600

Notes: Resistivity calculated using the standard equation for the Wenner array as shown:
Electrodes were hammered into the subsurface at various depths
depending on the "a" spacing.
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chnia'be/I RESISTIVITY SOUNDING DATA SHEET
D,,r 1) ,•f

WSchnabel Engineering

Date: June 19, 2006 Project: Calvert Cliffs COLA Representative: Todd White

Weather: P-Cloudy,80 Degrees Project Number: 06120048 Array type: Wenner Array
Surf•cial Soil: Forest litter Meter: Sting RI Earth Resistivity Meter S/N 990324

"a" spacing (feet) 1.5 3.0 5.0 7.5 10.0 15.0 20.0 30.0 40.0 50.0 100.0 200.0 300.0
R-3 (NS) R 1069.000 651.8 474.8 378.4 325.7 187 107.1 34.14 13.21 4.338 0.3577 0.1002 0.05408

p (ohm-fl) 10,080 12,290 14,920 17,830 20,460 17,620 13,460 6,440 3,320 1,360 220 130 100
P (ohm-m) 3,070 3,750 4,550 5,440 6,240 5,370 4,100 1,960 1,010 415 69 38 31
p (ohm-cm) 307,000 375,000 455,000 544,000 624,000 537,000 410,000 196,000 101,000 41,500 6,900 3,800 3,100

Notes: Resistivity calculated using the standard equation for the Wenner array as shown:
Electrodes were hammered into the subsurface at various depths
depending on the "a" spacing.
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Schnabel Engineering

RESISTIVIO' SOUNDING DATA SHEET
Page 3 of 3

Date: June 20, 2006 Project: Calvert Cliffs COLA Representative: Todd White

Weather: P-Cloudy,80 Degrees Project Number: 06120048 Array type: Wenner Array
Surficial Soil: Forest litter Meter: Sting RI Earth Resistivity Meter S/N 990324

"a" spacing (feet) 1.5 3.0 5.0 7.5 10.0 15.0 20.0 30.0 40.0 50,0 100.0 200.0 300.0
R-4 (NS) R 164.000 111.3 68.86 56.1 59.21 46.53 46.73 28.51 . 16.73 10.18 2.418 . 0.1492 0.07195'

p (ohm-fl) 1,550 2,100 2,160 2,640 3,720 4,390 5,870 5,370 4,200 3,200 1,520 190 140
p (ohm-m) 471 640 660 806 1,130 1,340 1,790 1,640 1,280 975 463 57 41
p (ohm-cm) 47,100 64,000 65,950 80,600 113,000 134,000 179,000 164,000 128,000 97,500 46,300 5,700 4,100

Notes: Resistivity calculated using the standard equation for the Wenner array as shown:
Electrodes were hammered into the subsurface at various depths
depending on the "a" spacing.

p =2 I-aR

R-4

10,000

.~1,000

0

100-
C o

a

10

AL

k

_________ - _________ - ~ I. ~
1 10 100 1,000

"a" Spacing (feet)




