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1. Introduction

1.1 Summary

This report presents the results of our subsurface explorations and geotechnical design and
construction recommendations for conceptual design of the proposed National Synchrotron
Light Source Il (NSLS I1), located within Brookhaven National Laboratory, in Upton, New
York.

The subsurface explorations encountered up to 6 feet of fill overlying a sand deposit that
extends to more than 100 feet deep. We recommend that foundations be designed as spread
footing foundations with slab-on-grade floors. The existing fill should be removed within the
building limits.

1.2 Scope of Work
GEI performed the following tasks:

1. Engaged subsurface exploration contractors to conduct the test borings and cone
penetrometer tests.

2. Provided a full-time field representative to observe the explorations, and classify the
soil samples in the borings.

3. Engaged a materials testing laboratory to perform mechanical gradation analyses on
representatives soil samples from the borings.

4. Evaluated the subsurface conditions and prepared this report containing our
geotechnical recommendations for conceptual design.

1.3 Project Personnel

The following personnel performed services for this project.

Steven Hawkins Field Engineer
Nathan Whetten, P.E. Senior Project Manger
Michael Paster, P.E. Technical Review

GEI@
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1.4 Authorization

The work was completed in accordance with our agreement dated June 26, 2006.

1.5 Project Vertical Datum

Elevations in this report are in feet. The vertical coordinate system is BNL 94. We
understand that BNL *94 is substantially equivalent to National Geodetic Vertical Datum of
1929 (NGVD-29).
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2. Site and Project Description

2.1 Site Description

The approximately 50-acre site is bounded by Brookhaven Avenue to the north, Grove Street
to the west, Fifth Street to the east, and a former landfill to the southeast. Seventh Street runs
through the middle of the site in a north-south direction, and divides the site roughly in half.

The eastern portion of the site is generally a lawn area or is wooded. The western portion is
occupied by several buildings, adjacent parking areas, access roads with asphalt, concrete, or
gravel pavement, concrete loading docks, at-grade concrete pads, two railroad tracks, and
chain link fences. EXxisting site features are shown on Figure 2.

The ground surface slopes gently downward from east to west. Ground surface elevations
range from about El. 83 along Fifth Street to about El. 63 along Grove Street.

2.2 Project Description

Brookhaven Science Associates is planning to replace the existing National Synchrotron
Light Source with a new facility, referred to as NSLS Il. The new facility will be located
within the Brookhaven National Laboratory, south and east of the existing NSLS building
(Figure 1). NSLS I1 will be located south of Brookhaven Avenue and east of Grove Street.
The proposed facility layout is shown in plan on Figure 2. The NSLS Il will include a Ring
Building, an Injector Building, an IR Source Building, and a Joint Photon Science Institute
Building, with a total footprint area of approximately 400,000 square feet.

We understand that the lowest level floors will generally be at existing site grades, and no
basement levels are planned. Proposed floor elevations for the various facility components,
provided by HDR, are indicated in the table below.

GEI@
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CONCEPTUAL DESIGN PHASE

Proposed
Structure Floor El. Ground Surface Elevation
Experimental Hall:
Experimental Floor and Access Corridor El. 73 El. 69 (SW) to El. 82 (East)
Ring Tunnel El. 74.33
Tunnel Mezzanine El. 86.58
Lab/Office Building (LOB) El. 73 El. 73 (N LOB)
El. 76 to 79 (E LOB)
El. 80 to 82 (SE LOB)
El. 72t0 75 (S LOB)
El. 68 to 72 (SW LOB)
Central Lab/Office Building El. 73 El. 73t0 75
Service Buildings: El. 73 (N Svc Bldg)
Lower Level El. 71.33 El. 77 to 78 (E Svc Bldg)
Ring Tunnel Access El. 74 El. 81 (SE Svc Bldg)
Upper Level El. 86.58 El. 75 to 76 (S Svc Bldg)
El. 71 to 72 (SW Svc Bldg
Linac/RF Building El. 78 El. 75

Comparing the proposed floor grades with the existing site grades, up to 9 feet of excavation
and up to 5 feet of fill will be required below floors.

We understand that the floor slab for the experimental hall will be 18 inches thick, and the
adjacent tunnel ring slab will be 36 inches thick. These elements will be constructed as a
monolithic slab. The design live load for the floor in these areas is 250 pounds per square

foot (psf).
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3. Subsurface Conditions

3.1 Previous Subsurface Explorations

1977 Explorations — In 1977, Stone & Webster conducted subsurface explorations for the
existing NSLS facility. The explorations included six soil borings and four test pits. The
borings were drilled to depths of 100 to 102 feet and the test pits were excavated to a depth
of about 12 feet. Approximate exploration locations are shown on Figure 2, and logs of the
test pits and borings are presented in Appendix A.

2003 Explorations — In 2003, we conducted eleven test borings for the nearby Center for
Functional Nanomaterials (CFN) building, advanced to depths of up to 62 feet below ground
surface. Drilling activities were monitored by a GEI field technician. Test boring locations
are shown on Figure 2, and boring logs prepared by the driller are provided in Appendix B.

3.2 Subsurface Explorations for Conceptual Design

During the period July 19 to 21, and August 16, 2006, we conducted four test borings, (B101
through B104) and twelve cone penetrometer soundings (CPT-1 to -6, CPT-8, and CPT-10 to
-14). Shear wave velocity measurements were made in CPT-3, -5A, -6, and -12 at 10 foot
intervals within the sand. Explorations were monitored by a GEI engineer.

Test borings B101 and B102 were drilled 52 and 62 feet below ground surface, respectively.
These borings were drilled using 3-inch diameter driven casing, and Standard Penetration
Tests were conducted at 5-foot intervals. Borings B101A and B102A were drilled a few feet
away from borings B101 and B102, respectively, with continuous samples taken to a depth of
10 feet. Borings B103 and B104B were drilled to a depth of 32 feet using hollow-stem
augers, with semi-continuous samples taken within the top 14 feet. B104 and B104A were
terminated after encountering shallow refusals. Logs are presented in Appendix C.

The CPT soundings penetrated to depths typically ranging from 53 to 100 feet, and were
terminated at refusal or at a maximum depth of 100 feet. Shallow refusals at depths less than
10 feet were encountered in CPT-5, -7, -13, and -13A. A second sounding was completed a
few feet away from CPT-5 (CPT-5A) to a depth of 83 feet, and we plan to conduct a second
sounding at CPT-7. CPT-13 encountered two shallow refusals. CPT-7A and CPT-9 were
originally proposed, but later deleted from the conceptual design exploration program. Logs
of CPT soundings are presented in Appendix D.

GEI@
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3.3 Laboratory Testing

GeoTesting Express, of Boxborough, Massachusetts, performed sixteen mechanical
gradation analyses on soil samples recovered from borings B101 and B102. Results are
presented in Appendix E.

3.4 Subsurface Soil Conditions

Topsoil — Topsoil ranging in thickness from 2 to 12 inches was encountered in B101, BO1A,
B102 and B102A, which were drilled in landscaped areas. Topsoil was not encountered in
B103 and B104, which were drilled in developed areas.

Fill — Each of the borings encountered fill typically described as silty sand (SM), and the
thickness ranged from 3.3 to 7 feet. SPT N-Values ranged from 8 to 15 blows per foot (bpf),
indicating the fill is loose to medium dense. Fill was also detected within the upper 1 to 5
feet in CPT soundings made near existing buildings and roadways. Explorations B104,
B104A, CPT-13, and CPT-13A, located within the southern portion of the ring building,
encountered refusals on buried objects within the fill.

Sand — A thick layer of stratified sand, sand with silt, and sand with gravel was encountered
below the fill in all of the explorations. Subsurface explorations were terminated within the
sand at maximum depths of about 100 feet. The sand is light brown to brown. SPT N-values
ranged from about 15 bpf (medium dense) to greater than 50 bpf (very dense). The average
corrected SPT N-value calculated from the CPTs within the upper 50 feet was about 30 bpf,
The CPTs detected some localized zones with equivalent N-values between 10 and 20 bpf.

Shear wave velocity measurements made in CPT-3, -5A, -6, and -12 indicate a uniform to
slightly increasing shear wave velocity with depth. Velocities varied from 860 feet per
second (fps) to 1,180 fps. The average of 34 shear wave velocity tests in the four CPTs was
975 fps.

A 1999 report on the stratigraphy and hydrogeologic conditions at the lab prepared by the
United States Geologic Survey* refers to the sand as the ”Upper Glacial Aquifer,” and the
thickness at BNL appears to be about 185 feet. Confining clay units and additional sand and
gravel aquifers overlie bedrock, which reportedly occurs at a depth of about 1,500 feet.

3.5 Groundwater Conditions

Depths to groundwater range from about 28 to 37 feet below ground surface, depending on
the location at the site. This is based on the following observations:

1 “Stratigraphy and Hydrogeologic Conditions at the Brookhaven National Laboratory and Vicinity, Suffolk
County, New York 1994-1997,” prepared by the United States Geologic Survey, dated 1999.

GEI@
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= We measured water in boring B102 at a depth of 36.5 feet below ground surface.
This measurement was made in a temporary PVVC well installed in the boring,
after groundwater was allowed to stabilize overnight. This level may not
represent fully stabilized groundwater due to the short stabilization time.

= We measured water in borings B103 and B104 at depths of 28 and 31 feet below
ground surface, respectively. These borings were drilled using hollow-stem
augers, and water levels were measured during drilling.

= CPT soundings detected water at depths ranging from about 28 to 30 feet below
ground surface. These measurements were made using an electronic pore
pressure transducer mounted on the cone.

Groundwater level measurements represent conditions at the times and locations the
measurements were made. Significantly different groundwater levels may occur at other
times and locations.

GEI@
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4. Preliminary Foundation Recommendations

4.1 Foundation Design

We recommend that the proposed buildings be supported on spread footings bearing directly
on the sand deposit, or on compacted structural fill placed after removal of existing fill. We
recommend that footings be designed for a maximum allowable bearing pressure of 2.5 tons
per square foot, and that footings be at least 3 feet wide.

Exterior footings should bear at least 4 feet below the adjacent finished grade for frost
protection. Interior footings should be founded at least 18 inches below the bottom of the
floor slab. The top of all footings should be at least 6 inches below the bottom of the
overlying floor slab.

4.2 Floor Slab Design

Based on a comparison of proposed floor levels with existing site grades, the lowest level
floors will range from 9 feet below to 6 feet above existing site grades. The lowest level
floor may be designed as a slab-on-grade.

The existing fill is not considered suitable for support of floor slabs due to the low tolerance
for settlement of the floor slabs. Therefore, we recommend that all existing fill be removed
from within the building limits, and replaced as necessary with compacted structural fill. A
minimum of 6 inches of compacted structural fill should be placed below all floors.

Floors are above groundwater levels encountered in the explorations. Underslab drainage
will not be required.

4.3 Settlement
Column and Wall Settlement
We estimate that total settlement of spread footings will be less than 1 inch, and differential

settlements will be less than 0.75 inch. Settlement will occur as loads are applied. We
understand that this settlement is acceptable for column and wall footings

GEI@
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Floor Settlement

We understand that the floor slab within the experimental hall will support highly sensitive
scientific equipment, and that settlement of the floor slab after the equipment has been
installed and calibrated must be small. Based on discussions with HDR, we understand that
post-construction total and differential settlement may need to be less than about 0.25 inch.

Soils beneath the floor slab will settle in response to dead and live loads. Based on our
experience with granular soils similar to those at the site, we anticipate that settlement will be
complete within about one to two weeks after load application.

Settlement resulting from floor slab dead loads and fill required beneath the floor slab is
expected to occur during construction, and therefore will not contribute to post-construction
settlement. However, the 250 psf live load could cause minor post-construction settlement.
We calculate the total and differential post-construction settlement from the live load to be
less than 0.25 inch. Differential settlement will be less than the total settlement. For
particularly sensitive equipment, it may be desirable to allow a two to three week waiting
period between installation and final calibration.

4.4 Seismic Design

The soil beneath the proposed building is classified as a stiff soil profile for earthquake
design purposes as defined by the New York State Building Code. The corresponding site
class is D. The soil is not considered to be susceptible to liquefaction.

4.5 Reuse of Existing Fill

Based on the results of sieve analyses conducted on soil samples recovered from borings
B101 and B102, we anticipate that the natural sand deposit will be suitable for reuse as
compacted structural fill below building foundations. The existing fill encountered in the
borings is suitable for reuse as common fill outside building limits.

4.6 Subsurface Explorations for Final Design

Subsurface explorations conducted for this conceptual design study included a relatively
small number of widely-spaced test borings and cone penetrometer tests. Most of these
explorations penetrated to depths of 50 to 100 feet, to evaluate general subsurface conditions
in the area of the facility.

We recommend that subsurface explorations for final design include additional test borings
with continuous SPT sampling, to further evaluate the nature and thickness of fill materials.
Hollow-stem auger boring techniques are acceptable because of the low groundwater level.

GEI@
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Shallow refusals were encountered in B104, B104A, CPT-13 and -13A, within the southern
portion of the ring building, and may indicate buried foundations or other objects within the
fill. We recommend that test pits be excavated in this area to evaluate the nature of these
materials.

GEI@

Consultants 10



GEOTECHNICAL REPORT - CONCEPTUAL DESIGN PHASE
NATIONAL SYNCHROTRON LIGHT SOURCE Il
BROOKHAVEN NATIONAL LABORATORY

REVISED NOVEMBER 9, 2006

5. Final Design Services and Limitations

5.1 Final Design Engineering Services

We recommend that GEI be engaged during final design to:

= Conduct subsurface explorations, prepare a final geotechnical engineering report, and
provide geotechnical consultation to the design team.

= Review plans and specifications to confirm that our recommendations have been
interpreted and implemented as intended.

5.2 Limitations

This report was prepared for the exclusive use of HDR Architecture, Inc., Brookhaven
Science Associates, and the NSLS 11 design team. Our recommendations are based on the
project information provided to us at the time of this report and may require modification if
there are any changes in the nature, design, or location of the proposed structure. We cannot
accept responsibility for designs based on our recommendations unless we are engaged to
review the final plans and specifications to determine whether any changes in the project
affect the validity of our recommendations and whether our recommendations have been
properly implemented in the design.

The recommendations in this report are based in part on the data obtained from the
subsurface explorations. The nature and extent of variations between explorations may not
become evident until construction. If variations from the anticipated conditions are
encountered, it may be necessary to revise the recommendations in this report.

Our professional services for this project have been performed in accordance with generally
accepted engineering practices. No warranty, express or implied, is made.
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Appendix A

1977 Test Boring and Test Pit Logs
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Appendix B

2003 Test Boring Logs

GEI@

Consultants



CLIENT: GEI
PROJECT NAME: Brookhaven
LocATIoN: Long Fafiad, 1iPs

DRILLER: T. Roe

NEW ENGLAND BORING CONTRACTORS OF CT., INC.

BORING No. B-1

129 KRIEGER LANE SHEET 1 OF 1
GLASTONBURY, CT 06033

(860) 633-4649 — (413) 7331232 ARCHITECT/

FAX (860) 657-8046 ENGINEER

FILENO. GEI-LongIsland

Casing Sampler Core Barrel !

INSPECTOR: A. Smart TYPE HSA SS SURFACE%EEV.
SIZE I.D. 3-1/4" 1-3/8"
DATE START: 10/28/03 HAMMER WT. 140 LINE & STATION
HAMMER FALL 30"
DATE FINISH: 10/28/03 OFFSET
SAMPLE CASING
" BLOWS/
DEPTH BLOWS PER 6' Well Installation
No RANGE ON SAMPLER REC. CT?S:E’\? FIELD CLASSIFICATION AND REMARKS Cons Dot
IN FEET 0-6 | 6-12 | 12-18 | 18-24 PER ET
S1 02 8 -\8" Dark Brown Topsoil -
£
_ G'—ay B'—ru... Cloma Vel Ovmn o Sl;t, T___ . _re_ g
Fill
2
S2 57 14 Light Brown Fine Sand, Stratified
83 | 10-12 12 24 Light Brown Fine Sand, Some Sitt, Stratified
sS4 1517 12 14 13 20" Light Brown Fine Sand, Little Gravel, Stratified
Cobble @ 19'-19'6"
S5 20-22' 24" Brown Fine-Med. Sand, Trace of Gravel, Stratified
S6 25'-27" 10 11 24
7 30-32 " 13 17 20" Brown Med.-Crs. Sand, Little Fine Sand
End of Boring @ 32"
Water @ 31’
NOTES: 1) The stratification lines represent the 2) Water level readings have been made REMARKS:
approximate boundary between soil inthe drill holes al times and under
types. Transitlons may be gradual conditions stated on the boring logs

Fluctuations in the level of ground-
water may occur due to factors other
lhan those present at the (ime meas-
urements were made.



CLIENT: GEI
PROJECT NAME: Brookhaven
LOCATION: Lom§I apipnat , Lgps
DRILLER: T. Roe

INSPECTOR: A. Smart

DATE START: 10/28/03

DATE FINISH: 10/28/03

SAMPLE

BLOWS PER 6"

No gizg; ON SAMPLER
INFEET 06 [ 612 [12-18118-24

s1 0-2"
s2 5-7" 10 13
s3 10-12
s4  15-17"
S5  20.22
S6 25227 10 10
S7 30-32 10

NOTES: 1) The stratification lines represent the 2) Water level readings have been made

NEW ENGLAND BORING CONTRACTORS OF CT., INC.

129 KRIEGER LANE
GLASTONBURY, CT 06033

BORING No. B-2
SHEET 1 oF 1

(860) 633-4649 — (413) 7331232 ARCHITECT/
FAX (860) 657-8046 ENGINEER
FILENO. GEI-LongIsland,
Casing Sampler Core Barrel
TYPE HSA S8 SURFACEIEEEV.
SIZE I.D. 3-1/4" 1-3/8"
HAMMER WT. 140 LINE & STATION
HAMMER FALL 30"
OFFSET
CASING
BLOWS/ Well |
CORING FIELD CLASSIFICATION AND REMARKS e Installation
REC. TIMES Cons. Details
PERFT.
20" '\5" Dark brown Sandy Topsoil
4
Brown Fine Sand, Little Silt, Trace of Roots - Fill
N 3.C
Light Brown Fine Sand
18"
Trace of Silt @ S6, Stratified
Lite Sit @ S7
18"
16"
1 18
1
20"
18
End of Boring @ 32'
Water @ 29'

Water @ 28' Overnight

approximate boundary between soll inthe drill holes at times and under
types. Transitlons may be gradual. conditions slated on the boring lops.
Fluctuations in the level of ground-
water may occur due to factors olher
than those present at the time meas-
urements were made.

REMARKS: Note: Moved Hole 10' West Due to Overhead Branches



CLENT: GEI
PROJECT NAME: Brookhaven

NEW ENGLAND BORING CONTRACTORS OF CT., INC.

129 KRIEGER LANE
GLASTONBURY, CT 08033

BORING No. B-3
SHEET 1 OF 1

: (960) 6334643 — (413) 783-1232 ARCHITECT/
LocaTion: Lond FiPRid, TRP= FAX (860) 657-8048 ENGINEER
DRILLER; T. Roe FLENO, GEI-Longlsland,
Casing Sempler Core Barrel
INSPECTOR: A. Smart TYPE HSA SS SURFACE%EEV.
SIZE LD, 314" 13/8"
DATE START: 10/28/03 HAMMER WT, 140 LINE & STATION
HAMMER FALL 30"
DATE FINISH: 10/28/03 OFFSET
SAMPLE CASING
BLOWS/
DEPTH BLOWS PER 6" TION AND Wall Instaltation
" RANGE ON SAMPLER REC. C_‘%I'}IENSG FIELD CLASSIFICA REMARKS Cons Bl
IN FEET 0-8 | 812 | 12-18 | 18-24 PER BT
S1 0.2' 14" \1" Asphalt - 2" Dark Brown Topsail,
\?rown Fine Sand, Trace of Silt, Possible Fill
25
Light Brown Fine Sand, Stratified
S2 5.7 10 20
S3 10-12' 16"
S4 1517 24
85 20%-22' 20"
S6 2527 24"
57 30'-32 10 24
End of Boring @ 32'
Water @ 31'
Water @ 28’ Ovsrnight
NOTES: 2) watetlevel raadings heve basa made REMARKS:

1) ‘The zirauloalion inas reprasaal thy
1pprouiimate doundary belegen word
typss. Transitions may be gradual.

e a1l hatas al Lmee end under
condiliony coated on ihe bodng legm,
Fluctuslions In ihe Ievel of graund-
walat May occw dus te factors other
ihen lhoaa pradnst o) (he hMme Mexs-
yrements wete mace.



CLIENT: GEI
PROJECT NAME: Brookhaven

LOCATION: Loné"I aféfgg& ' Iﬁ?s

DRILLER: T. Roe

NEW ENGLAND BORING CONTRACTORS OF CT., INC.

BORING No. B-4

129 KRIEGER LANE SHEET 1 OF 2
GLASTONBURY, CT 06033

(860) 633-4649 —~ (413) 733-1232 ARCHITECT/

FAX (860) 657-8046 ENGINEER

FILENO. GEI-LongIsland

1

Casing Sampler Core Barrel
INSPECTOR: A. Smart TYPE NW ss SURFACEIEEEV.
SIZE I.D. 3" 1-3/8"
DATE START: 10/27/03 HAMMER WT. 300 140 LINE & STATION
HAMMER FALL 24" 30"
DATE FINISH: 10/27/03 OFFSET
SAMPLE UASING
n BLOWS/
DEPTH BLOWS PER 6 Well Installation
No. RANGE ON SAMPLER REC. CT?SI'E,\'SG FIELD CLASSIFICATION AND REMARKS Cons Detalls
IN FEET 06 | 6-12 | 12-18] 18-24 PER ET
S1 02 20" Dark Brown Sandy Topsoil
‘Gray Fine Sand, Little Silt, Trace of Roots - Fill
Light Brown Fine-Med. Sand, Statiied
S2 57 11 13 14 20"
S3 10-12' 10 18’
S4 15-17" 11 14 17 19 16’ Light Brown Fine-Crs. Sand, Trace of Fine
Gravel, Stratified
S5 20-22' 12 Light Brown Fine Sand, Some Med.-Crs. Sand,
Trace of Fine-Crs. Gravel
S6 25'-27 14 16 26 28 12'
S7 30-32' 15 25 25 28 12'
S8 35-37' 12 15 22 14°
S9 40'-42' 13 25 34 36 12
S10 45'-47' 22 22 25 14
S11 50'-52' 15 16 14 12"
S12 55'-57' 10 14 10 12'
NOTES: 1) The stratification kines represent the 2) Water level readings have been made REMARKS:
approximate boundary between soil Inthe drif holes at times and under
types Transitions may be gradual conditions staled on the boring logs.

Fluctuations In the level of ground-
waler may occur dus lo factors other
than those present al the time meas-
urements were made



CLEENT: GEI

PROJECT NAME: Brookhaven
LOCATION: Long afgfgr?& ' Iﬁys
DRILLER: T. Roe

INSPECTOR: A. Smart

DATE START: 10/27/03

DATE FINISH: 10/27/03

SAMPLE
BLOWS PER 6"
DEPTH
No RANGE ON SAMPLER
INFEET 0-6 | 612 112-18118-24
S$13 60'-62' 13 17 18

NEW ENGLAND BORING CONTRACTORS OF CT., INC.

TYPE
SIZE ID.
HAMMER WT.

HAMMER FALL

REC.

12

CASING
BLOWS/
CORING

TIMES
PFR FT

129 KRIEGER LANE
GLASTONBURY, CT 06033
(860) 633-4649 - (413) 733-1232

FAX (860) 657-8046
Casing Sampler Core Barrel
NW SS
3" 1-3/8"
300 140
24" 30"

FIELD CLASSIFICATION AND REMARKS

End of Boring @ 62'
Water @ 18' Overnight
Water @ 23' After 60 Hours +/-

BORING No. B-4
SHEET 2 OF 2

ARCHITECT/
ENGINEER

FILENO. GEI-LongIsland
SURFACEIEEEV.

’

LINE & STATION
OFFSET
Well Installation
Cons Details

62



CLIENT: GEI
PROJECT NAME: Brookhaven

NEW ENGLAND BORING CONTRACTORS OF CT., INC.

129 KRIEGER LANE
GLASTONBURY, CT 06033

BORING No. B-5
SHEET 1 OF 1

: (860) 6334649 — (413) 733-1232 ARCHITECT/
LOCATION: Long afé'fgl?& ’ Iﬁ?s FAX (860) 657-8046 ENGINEER
DRILLER: T. Roe FILENO. GEI-LongIsland,
Casing Sampler Core Barrel
INSPECTOR: A. Smart TYPE HSA 1 SURFACEIEEEV.
SIZE 1.D. 3-1/4" 1-3/8"
DATE START: 10/30/03 HAMMER WT. 140 LINE & STATION
HAMMER FALL 30"
DATE FINISH: 10/30/03 OFFSET
SAMPLE CASING
" BLOWS/
DEPTH BLOWS PER 6 Well Installation
o RANGE ON SAMPLER REC. cgsge FIELD CLASSIFICATION AND REMARKS Cons. Dt
IN FEET 0-6 | 6-12 | 12-18 ] 18-24 PFR FT
S1 02 18" 16" Dark Brown Topsoil
Brown Fine Sand, Little Sitt - Fill
3.
Light Brown Fine Sand, Stratified
S2 5-7 13 20"
S3 | 1012 24
S4 15-17" 20"
S5 20'-22' 11 24
Brown Fine Sand, Little Silt, Stratified
S6 2527 10 12 16 18 Light Brown Fine Sand, Little Fine Gravel, Stratified
S7 30'-32' 15° Light Brown Fine-Med. Sand, Some Gravel, Stratified
a2n
End of Boring @ 32'
Water @ 28' Overnight
NOTES: 1) The stratification fines represent the 2) Water level readings have been made REMARKS:
approximate baundary between soil Inthe dri holes at limes and under
types. Transilions may be gradual, conditlons stated on {he boring logs.

Fluctuations in the teve! of ground-
water may occur dus to faclors other
than those present at the time meas-
urements were made,



NEW ENGLAND BORING CONTRACTORS OF CT., INC.

CLIENT: GEI BORING No. B-6
429 KRIEGER LANE SHEET 1 oF 1
PROJECT NAME: Brookhaven GLASTONBURY, CT 06033
- (860) 6334649 — (413) 7331232 ARCHITECT/
LOCATION: Longaféfé‘é& , Iﬁys FAX (860) 657-8046 ENGINEER
DRILLER: T. Roe FILENO. GEI-LongIsland,
Casing Sampler Core Barrel
INSPECTOR: A. Smart TYPE HSA sS SURFACEIEEEV.
SIZE I.D. 3-1/4" 1-3/8"
DATE START: 10/29/03 HAMMER WT. 140 LINE & STATION
HAMMER FALL 30"
DATE FINISH: 10/29/03 OFFSET
SAMPLE CASING
BLOWS PER 6" BLOWS/ .
DEPTH Well Installation
CORING FIELD CLASSIFICATION AND REMARKS
No RANGE ON SAMPLER REC. TMES Cons Details
INFEET 0-6 | 6-12 | 12-18 ] 1824 PER FT.
S1 0-2' 24 \4" Dark Brown Topsoil - Fine Sand, Some Silt, Little
Roots

Brown Fine Sand, Some Silt, Stratified - Fill

s2 5 11 2 19 20" 5
/ ! Light Brown Fine Sand, Stratified

Trace of Gravel @ S3

S3 10'-12' 10 12 15 24
S4 1517 24"
S5 20-22' 18 18 21 24 Light Brown Fine Sand, Trace of Med.-Crs. Sand,

Stratified

86 2527 10 21 25 30 24

87 30%-32' 16 27 25 22 24

End of Boring @ 32'
Water @ 30" +/-

NOTES: 1} The stratification ines represent the 2) Water level readings have been mads REMARKS:
approximale boundary between sail inthe dril hales at times and under
{ypes. Transitions may be gradual, conditions stated on lhe boring logs.

Fluctualions in the level of ground-
water may occur due to factors other
{hanthose present at the time meas-
uremenls were made



CLIENT: GEI
PROJECT NAME: Brookhaven

NEW ENGLAND BORING CONTRACTORS OF CT., INC.

129 KRIEGER LANE
GLASTONBURY, CT 06033

BORING No. B-7
SHEET 1 OF 1

. (860) 6334649 -~ (413) 733-1232 ARCHITECT/
LOCATION: Lond Fafmad, 4ibs FAX (860) 657-8046 ENGINEER
DRILLER: T. Roe FILENO. GEI~LongI sland,
Casing Sampler Core Barrel
INSPECTOR: A. Smart TYPE SA SS SURFACEIEEEV.
SIZE 1.D. 4" 1-3/8"
DATE START: 10/29/03 HAMMER WT. 140 LINE & STATION
HAMMER FALL 30"
DATE FINISH: 10/28/03 OFFSET
SAMPLE CASING
BLOWS PER 6" BLOWS/ -
DEPTH D CLASSIFICATIO D Well Installation
No. RANGE ON SAMPLER REC. C‘I?G:?SG FIELD CLASSIFICATION AND REMARKS Cons Details
INFEET 0-6 | 6-12 | 12-18 | 18-24 PER FT
S1 02 24 \Dark Brown Topsoil
1.C
Brown Fine Sand, Some Silt - Fill
__ 3.0
Light Brown Fine Sand, Stratified
S2 57 10 12 24"
7
End of Boring @ 7'
No Water
NOTES: 1) The stratification lines represent the 2) Water level readings have been made REMARKS:
approximate boundary between soil In the drif holes at times and under
types Transitions may be gradual conditlons staled on the boring logs.

Fluctuations in the level of ground-
water may occur due to factors other
than those present at the time meas-
urements were made,



NEW ENGLAND BORING CONTRACTORS OF CT., INC.

CLIENT: GEI BORING No. B-8
129 KRIEGER LANE SHEET 1 OoF 1
PROJECT NAME: Brookhaven GLASTONBURY, CT 06033
: (860) 6334649 — (413) 733-1232 ARCHITECT/
LOCATION: Long 2Fathad, 4ps FAX (860) 667-8046 ENGINEER
DRILLER: T. Roe FILENO. GEI-Longl sland,
Casing Sampler Core Barrel
INSPECTOR: A. Smart TYPE SA SS SURFACE ELEV.
SIZE1D. 4" 1-3/8"
DATE START: 10/29/03 HAMMER WT 140 LINE & STATION
HAMMER FALL 30"
DATE FINISH: 10/29/03 OFFSET
SAMPLE UADING
BLOWS/
DEPTH BLOWS PER 6" Well Installation
CORING FIELD CLASSIFICATION AND REMARKS
No RANGE ON SAMPLER REC. T|MENs Cons Details
INFEET 0-6 | 6-12 112-181] 18-24 PER FT.
S1 0'-2' 18" Brown Fine Sand, Little Silt - Fill -
ar
, Light Brown Fine Sand, Trace of Gravel, Stratified
S2 5.7 24"
End of Boring @ 7
No Water
1
NOTES: 1) The stratification lines represent the 2) Water level readings have been made REMARKS:
approximate boundary between soil inthe dril holes at times and under
types Transllions may be gradual conditions stated on the boring logs.

Fluctuations in the level of ground-
water may occur due to factors olher
than those present at the lime meas-
urements were made



CLENT: GEI

PROJECT NAME: Brookhaven
LOGATION: Lond FafRad, 4gps
DRILLER: T. Roe

INSPECTOR: A. Smart

DATE START: 10/29/03

DATE FINISH: 10/29/03

SAMPLE
DEPTH
No RANGE
IN FEET
81 02
82 57
S3 1012

NEW ENGLAND BORING CONTRACTORS OF CT., INC.

129 KRIEGER LANE
GLASTONBURY, CT 06033

BORING No. B-9
SHEET 1 OF 1

(860) 6334649 - (413) 733-1232 ARCHITECT/
FAX (860) 657-8046 ENGINEER
FLENO. GEI-LongIsland,
Casing Sampler Core Barrel
TYPE SA X SURFACEIEEEV.
SIZE I.D. 4" 1.3/8"
HAMMER WT. 140 LINE & STATION
HAMMER FALL 30"
OFFSET
CASING
BLOWS/ Well .
CORING FIELD CLASSIFICATION AND REMARKS e Installation
TIMES Cons. Details
PERFT.
20" " Dark Brown Topsaoil
\ P 8
Black Fine Sand, Trace of Roots, Ash, Brick
24" Brown Fine Sand, Some Silt - Fill
o 70
Light Brown Fine Sand
18’
120

NOTES: 1) The stratification lines represent the 2) water level readings have been made
approximate boundary between soil Inthe driflholes at times and under
types. Transitions may be gradual. conditlons staled on the boring logs.

Fluctuallons in the level of ground-
water may occur due to factors other
than those present at lhe lime meas-
wements were made.

End of Boring @ 12'
No Water

REMARKS:



CLIENT: GEI

PROJECT NAME: Brookhaven

NEW ENGLAND BORING CONTRACTORS OF CT., INC.

129 KRIEGER LANE
GLASTONBURY, CT 06033

BORING No. B-10
SHEET 1 oF 1

: (860) 6334649 — (413) 733-1232 ARCHITECT/
LOCATION: Long afgfgg& ’ ﬁ§ s FAX (860) 657-8046 ENGINEER
DRILLER: T. Roe FILENO. GEI-LongI sland,
Casing Sampler Core Barrel
INSPECTOR: A. Smart TYPE SA SS SURFACE%EEV.
SIZE I.D. 4" 1-3/8"
DATE START: 10/29/03 HAMMER WT. 140 LINE & STATION
HAMMER FALL 30"
DATE FINISH: 10 /2 9/03 OFFSET
SAMPLE CASING
BLOWS/
DEPTH BLOWS PER 6" Well Installation
C G FIELD CLASSIFICATION AND RE
No  RANGE ON SAMPLER REC. hms ICATION AND REMARKS Cons. Details
INFEET 06 | 612 | 12-18 ] 18-24 PER FT.
S1 0'-2' 24" Dark Brown Tobpsail
1C
Brown Fine Sand, Some Silt - Fill
I3
S2 5-7' 24 Light Brown Fine Sand, Trace of Gravel, Stratified
7
End of Boring @ 7'
No Water
NOTES: 1) The stratification lines represent lha 2) Water level readings have been made REMARKS:
approximate boundary between soil inthe drilt holes at times and under
types. Transitions may bs gradual conditions stated on the boring logs.

Fluctuations in the level of ground-
water may occur due to faciors other
{han those present at the lima meas-
uremerts were made,



CLENT: GEI
PROJECT NAME: Brookhaven
LOCATION: Loné‘afs"fé‘é&, Iigps
DRILLER: T. Roe

INSPECTOR: A. Smart

DATE START: 10/29/03

DATE FINISH: 10/29/03

SAMPLE

BLOWS PER 6"

No EE::E; ON SAMPLER
INFEET 0-6 | 6-12 | 12-18 | 18-24
S1 0!_2!
82 57
83 10-12' 11
S4 15-17'
85 20-22' 11 18 19
S6 2527
|

s7 30-32' 12 14 18

NEW ENGLAND BORING CONTRACTORS OF CT., INC.

129 KRIEGER LANE
GLASTONBURY, CT 06033

BORING No. B-12
SHEET 1 OF 1

(860) 6334649 ~ (413) 733-1232 ARCHITECT/
FAX (860) 657-8046 ENGINEER
FILENO. GEI-LongIsland,
Casing Sampler Core Barrel
TYPE HSA SS SURFACEIEEEV.
SIZE I.D 34/4" 1-3/8"
HAMMER WT. 140 LINE & STATION
HAMMER FALL 30"
OFFSET
GASING
BLOWS/ Well .
CORING FIELD CLASSIFICATION AND REMARKS e Installation
REC. TIMES Cons Details
PERFT.
24' \8" Dark Brown Topsoil
Brown Fine Sand, Little Silt - Fill
o4 Brown Fine Sand, Stratified
24"
24" Alternating 4"-10" Layers of Brown Fine Sand and
Brown Fine Sand, Little Silt
24 Light Brown Fine-Med. Sand, Trace of Gravel,
Stratified
16' Cobbles @ 22' to 24' Depth
Light Brown Med. Sand, Little Gravel, Stratified
20"

End of Boring @ 32'
Water @ 30' +/-

NOTES: 1) The stratification fines represent the 2) Water lsvel readings have been made REMARKS: Note: B-11 was OUmitted
approximate boundary between soil in the drill holes at (imes and under
types. Transilions may be gradual conditions stated on the boring logs.
Fluctuations in the level of ground-
water may accur dus to factors other
than those present at the time meas-
urements were made.



GRAIN S Z STRIBUTION T:=ET RZFORT

: ST £3 s 2§ 5 8 §
100 77:7 ’
v
L
Z
L
[ .
4 vV 1
! |
O '
w L.
o
ol ’
10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT % CLAY
O 00 0.0 943 5.7
LL PL Dgs Deo Dso D2n D15 D1a Ce Cu
C 0544 0.374 0.324 0.223 0.135 0102 1.31 367
MATERIAL DESCRIPTION USCS AASHTO

D Narrowly graded SAND with Silt SP-SM

Project No. 03420 Client: HDR Architecture, Inc. Remarks:

Project: Center for Functional Nanomaterials, Brookhaven National Laboratory 0

O Source: Bl Sample No.: S2 Elev./Depth: 5to 7 ft

@ GEI Consultants, Inc. Fig.



GRAIN REPORT
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SIZE - mm
% + 3" % 3RAVEL \ND % SILT % CLAY
o 0.0 0.1 70.7 29.2

LL PL Dgs Dgo Dso Dan D15 D1g Ce Cu
o 0.454 0.267 0215 0.0903

MATERIAL DESCRIPTION uscs AASHTO
> Silty SAND SM

Project No. 03420 Client: HDR Architecture, Inc.
Project: Center for Functional Nanomaterials, Brookhaven National Laboratory

O Source: B2 Sample No.: S1 Elev./Depth: 5 to 7 ft

@ GEI Consultants, Inc. Fig.



GRAIN SIZE )JI JLTIONTESTRZF
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND
2 00 0.0 97.8
LL PL Dgs Dan Dso D3o D15
0 0.518 0.332 0.284 0.209 0.158
MATERIAL DESCRIPTION
> Narrowly graded SAND
Project No. 03420 Client: HDR Architecture, Inc.
Project: Center for Functional Nanomaterials, Brookhaven National Laboratory
O Source: B3 Sample No.: S2 Elev./Depth: 5to 7 ft

@ GEI Consultants, Ine.
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Fig.



GRAIN SIZE DI JTION TEST REPORT
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0
| %+3" % SILT % CLAY
O 00 0.8 74.0 252
LL PL Dgs Deo Dso D3g D1s D1g Ce Cy
o) 0.467 0.267 0.216 0.115
MATERIAL DESCRIPTION UsSCs AASHTO
D Silty SAND SM
Project No. 03420 Client: HDR Architecture, Inc. Remarks
Project: Center for Functional Nanomaterials, Brookhaven National Laboratory o
O Source: BS Sample No.: S1 Elev./Depth: 0to 2 ft

(_D GEI Consultants, Inc.

Fig.



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
1R % GRAVEL % SAND
0.0 0.0 96 1
LL PL Dgs Deo Dsn D30

o 0.415 0261 0.227 0.170

MATERIAL DESCRIPTION
O Narrowly graded SAND

Project No. 03420 Client: HDR Architecture, Inc.
Project: Center for Functional Nanomaterials, Brookhaven National Laboratory

8

#140

% CLAY
39
D15 D1o Cc Cu
0.125 0.105 1.05 2.48
USCsS AASHTO
SP
Remarks

@]

O Source: B5 Sample No.: S2 Elev./Depth: 5t0 7 fi

(L) GEI Consultants, Inc.

Fig.
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8/24/06

BN

GEOTECHNICAL BORING LOG

Boring Location
NORTHING:

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: BNL 94
LOCATION: See Figure 2

Drilling Information
DATE START / END:

EASTING:

STATION:
STATION CENTERLINE:

BORING

B-101

OFFSET:

GROUND SURFACE ELEVATION (FT): 74.0

7/20/2006 - 7/20/2006

PAGE 1 of 2

TOTAL DEPTH (FT): _52.0

CONTRACTOR: _New England Boring DRILLER: _Jeff Leavitt LOGGED BY: Steve Hawkins
EQUIPMENT: Mobile Drill B-53 Truck mounted Drill Rig BORING METHOD: Drive and Wash
AUGER ID/OD: N/A/N/A CASING ID/OD: N/A/3in CORE INFO:
HAMMER TYPE: Safetv Hammer HAMMER WEIGHT (Ibs): 14 HAMMER DROP (inch): 30
WATER LEVEL DEPTHS (ft):
GENERAL NOTES: Samples collected using a 2-in diameter split spoon
ABBREVIATIONS: ID = Inside Diameter bpf = Blows per Foot U = Undistrubed Tube Sample WOR = Weight of Rods Q, = Pocket Penetrometer Strength
OD = Qutside Diameter mpf = Minute per Foot C = Rock Core WOH = Weight of Hammer S, = Pockel Torvane Shear Strength
Pen = Penetration Lenglh § = Split Spoon V = Field Vane Shear RQD = Rock Qualily Designation F, = Field Vane Shear Strength
Rec = Recovery Length DP = Direct Push Sample SC = Sonic Core OVM = Organic Vapor Meter NA, NM = Not Applicable, Not Measured
P SAMPLE INFORMATICN 8
Pen -
(bpf) Blows . I3 Sample H,0
E(Ifet)v D(efgth o Sample Depth P Count Field = Description & Depth  Remarks
CGore ™ t Rec. Test % Classification
Rate 0. (M (in) or Data =
(mpf) RQD o
1 0 24/18 4-6-9-9 ‘. SILTY SAND (SM); fine to coarse sand, 32% s ty
to fines, 6% fine gravel, moist, dark brown, roots
2 | ToPsol).
Probable Fill, Siity Sand on auger cuttings.
70 Strata change
estimated at 3.5
5 feet
2 5 24112 21-25- WIDELY GRADED SAND WITH SILT (SW-SMj);
to 27-30 fine to coarse sand, 12% silty fines, 3% fine
7 gravel, moist, light brown
65
10 3 10 24/10 4-8-8-9 WIDELY GRADED SAND (SWj); fine to coarse
to sand, 8% fine gravel, 1% silty fines, wet, light
12 brown
60
15 4 15 24/10 13-15- WIDELY GRADED SAND (SW); fine to coarse
to 17-17 sand, 6% fine gravel, 3% silty fines, wet, light
17 brown.
55
20 5 20 24/12 20-25- WIDELY GRADED SAND (SW); fine to coarse
to 32-41 sand, 5% fine gravel, 4% silty fines, wet, light
22 brown

Stratification lines represent approximate
boundary belween soil lypes, transitions may be
gradual Water level readings have been made
at times and under conditions stated
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made

CLIENT: HDR Architecture. Inc.

PROJECT NAME: NSLS Il Geotechnical Investigation

CITY/STATE: Upton. New York

GEI PROJECT NUMBER: 062150-*-1000

GEI Consultants, Inc.
455 Winding Brook Dr

Glastonbury, CT 06033
860.368.5408

C
Consultants

GEl



BORING LOG 02 BNL NSLSIi BORING LOGS GPJ GEI DATA TEMPLATE GDT 8/24/06

GEOTE

Boring Location
NORTHING:

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: BNL 94
LOCATION: See Figure 2

SAMPLE INFORMATION

Pen
(bpf)

or
Core Sample
Rate No.
(mpf)

Elev.
()

Depth

(ft) Depth

Type

% 6 25

to
27

45

30 7 30

to
32

40

% 8 35

to
37

35

40 9 40

to
42

30

48 10 45
to

47

25

50 1 50

52

20

Stratification lines represent approximale
boundary between soil types, transitions may be
gradual Water level readings have been made
at times and under conditions stated
Fluctuations of groundwater may occur due to
other factors than those present at the lime
measurements were made

EASTING:

STATION:

OFFSET:

STATION CENTERLINE:
GROUND SURFACE ELEVATION (FT): 74.0

Blows
Count
or
RQD

Pen./
Rec.

(in)

Field
Test
Data

GRAPHIC LOG

24/12 25-27-
29-31

24/10 18-22-

24-29

24/6  14-16-

20-22

24/8 15-16-

20-22

24/8  20-26-

35-47

24/12  29-30-

31-28

INT: HDR Architecture. Inc.

\WJECT NAME: NSLS Il Geotechnical Investiaation

fISTATE: Upton, New York

Sample
Description &
Classification

WIDELY GRADED SAND WITH GRAVEL (SW);
fine to coarse sand, 25% fine gravel, 5% silty
fines, wet, light brown.

WIDELY GRADED SAND WITH GRAVEL (SW);
fine to coarse sand, ~30% fine gravel, <5% silty
fines, wet, light brown.

WIDELY GRADED SAND WITH GRAVEL (SW);
fine to coarse sand, 27% fine to coarse gravel,
5% silty fines, wet, light brown.

WIDELY GRADED SAND WITH GRAVEL (SW);
fine to coarse sand, ~30% fine gravel, <5% silty
fines, wet, light brown.

WIDELY GRADED SAND WITH SILT (SW-SM);
fine to coarse sand, 8% silty fines, 1% fine
gravel, wet, light brown

WIDELY GRADED SAND WITH SILT (SW-SM);
fine to coarse sand, ~10% silty fines, ~10% fine
gravel, wet, brown.

End of Boring at 52 feet

Q

PROJECT NUMBER: 062150-*-1000

GEl

Cansultants

BORING -

B-101

PAGE 2 of 2

HO
Depth  Remarks

GEIl Consultants, Inc.
455 Winding Brook Dr

Glastonbury, CT 06033
860.368.5408



02 BNL NSLSII ADDITONAL BORING

Boring Location BORING

NORTHING: EASTING: STATION: OFFSET:

HORIZONTAL DATUM: NAD 83 STATION CENTERLINE: B_1 01 a
VERTICAL DATUM: BNL 94 GROUND SURFACE ELEVATION (FT): 74.0

LOCATION: See Figure 2 PAGE 1 of 1
Drilling Information

DATE START/END: 8/16/2006 - 8/16/2006 TOTAL DEPTH (FT): _10.0

CONTRACTOR: New England Borings DRILLER: _Jeff Leavitt LOGGED BY: Steven Hawkins

EQUIPMENT: Mobile Drill B-53 truck mounted drill rig. BORING METHOD: _Hollow Stem Auger

AUGER ID/OD: 4 25in/N/A CASING ID/OD: N/A/N/A CORE INFO:

HAMMER TYPE: _Safety Hammer HAMMER WEIGHT (Ibs): 140 HAMMER DROP (inch): 30

WATER LEVEL DEPTHS (ft):
GENERAL NOTES: Samples collected using a 2-inch diameter split spoon

ABBREVIATIONS: ID = Inside Diameter bpf = Blows per Foot U = Undistrubed Tube Sample WOR  Weight of Rods Q, = Pockel Penetrometer Strength
OD = Qutside Diameter mpf = Minute per Foot C = Rock Core WOH  Weight of Hammer 8, = Pocket Torvane Shear Strength
Pen = Penetration Length S = Split Spoon V = Field Vane Shear RQD Rock Quality Designation F, = Field Vane Shear Strength
Rec = Recovery Length DP = Direct Push Sample SC = Sonic Core OVM  Organic Vapor Meter NA, NM = Not Applicable, Not Measured
SAMPLE INFORMATION 8
Pen ]
(bpf) Blow , o Sample H0
E(Ig)v. D?ff)th o Sampe Depth FeN G ounst Field = Description & Depth  Remarks
Core #)  Rec Test % Classification
Rate  No. ® iy o Data &
(mpf) RQD o
S-1 0 2414 3-3-4-4 SILTY SAND (SM), fine to coarse sand, ~25%
to silty fines, ~5% fine gravel, dry, brown, ~10%
2 |_organics, 4 inches of topsoil.
S-2 2 24/20 4-9-9- SILTY SAND (SM); fine to coarse sand, ~25%
to 10 silty fines, ~5% fine gravel, dry, brown, Bottom 5
4 inches consists of fine to coarse sand. FiLL.
Strgata change
0 S-3 4 2412 9-10- WIDELY GRADED SAND WITH SILT (SW-SM); gstimated at 3.3
to 10-12 fine to coarse sand, ~10% silty fines, ~5% fine
5 6 gravel, dry, brown.
S-4 6 24112 13-16- WIDELY GRADED SAND (SW); fine to coarse
to 16-15 sand, ~5% silty fines, ~5% fine to coarse gravel,
8 dry, brown
S-5 8 24/18 12-13- WIDELY GRADED SAND (SW); fine to coarse
to 13-15 sand, ~5% silty fines, ~6% fine gravel, dry,
65 10 brown.
10 .
End of Boring at 10 feet
Fill with cuttings upon completion
60
15
55
20
Slratification lines represent imat :
bofnlt;grylbet\;veenrsgirl lypr;s?’l)rgrr?s)?tmﬁsemay be CLIENT: HDR Architechture. Inc. '\ GEI Congultants, Inc.
gradual. Water level readings have been made  PROJECT NAME: NSLS Il Geotechnical Investiaation \‘.’ ;455 Winding Brook Dr
at times and under conditions stated :
Flucluations of groundwater may occurdue to ~ CITY/STATE: Upton, New York E | Glastonbury, CT 06033
e taaneiose presentalhe ime  GE| PROJECT NUMBER: 062150-*-1000 consultants  860.368.5408



02 BN

GEOTECHNICAL

Boring Location

NORTHING:

EASTING:

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: BNL 94
LOCATION: See Fiqure 2

Drifling Information

DATE START / END:

STATION:

OFFSET:

STATION CENTERLINE:
GROUND SURFACE ELEVATION (FT): 81.0

7/19/2006 - 7/20/2006

TOTAL DEPTH (FT): 62.0

CONTRACTOR: _New England Boring DRILLER: _Jeff Leavitt LOGGED BY: Steve Hawkins
EQUIPMENT: Mobile Drilt B-53 Truck mounted Drill Rig BORING METHOD: Drive and Wash
AUGER ID/OD: N/A/N/A CASING ID/OD: N/A/3in CORE INFO:

HAMMER TYPE: _Safety Hammer HAMMER WEIGHT (lbs): 140 HAMMER DROP (inch): 30

WATER LEVEL DEPTHS (ft): ¥ 36.50 7/20/2006 9:20 am ¥ 36.50 7/20/2006 1:55 pm

GENERAL NOTES: Samples collected using a 2-in diameter split spoon

Elev.

(ft)

80

75

70

65

60

Stratification lines represent approximate
boundary belween soil types, transitions may be
gradual Water level readings have been made
at times and under conditions stated
Fluctuations of groundwater may occur due to
other factors than those present at the time
measuremenls were made

Depth
(ft)

10

20

ID = Inside Diameter

OD = Outside Diameter
Pen = Penetration tength
Rec = Recovery Length

Casing
Pen
(bpf)

or
Core
Rate
(mpf)

Sampe Depth
No. (ft)

1 U
to
2

2 5

3 10
to
12

4 15
to
17

5 20
22

bpf = Blows per Foot

mpf = Minute per Foot

S = Split Spoon

DP = Direct Push Sample

SAMPLE INFORMATION

Blows
Pen./

Reo, Count
) or
() rap
24/8  3-13-5-

4

Field
Test
Data

24/12 8-14-

15-16

24/10 8-10-

13-13

24/12 4-9-18-

18

24/12 12-18-

24-22

U = Undistrubed Tube Sample
C = Rock Core

V = Field Vane Shear

SC = Sonic Core

P

GRAPHIC LOG

CLIENT: HDR Architecture. Inc.
PROJECT NAME: NSLS Il Geotechnical Investigation

WOR
WOH
RQD
oM

Weight of Rods
Weight of Hammer

Organic Vapor Meter

Sample
Description &
Classification

SILTY SAND (SM); fine to coarse sand, 27% silty

fines 11% fine aravel drv hrown Mantaine
roots, TOPSOIL
Probable Fill, Silty Sand on auger cuttings.

WIDELY GRADED SAND (SW); fine to coarse
sand, 13% fine gravel, 5% silty fines, moist, light
brown.

WIDELY GRADED SAND (SW); fine to coarse
sand, 9% fine gravel, 3% silty fines, moist, light
brown.

WIDELY GRADED SAND WITH SILT (SW-SM);
fine to coarse sand, 7% fine gravel, 7% silty
fines, moist, light brown.

WIDELY GRADED SAND WITH SILT (SW-SM);
fine to medium sand, 6% silty fines, 1% fine
gravel, moist, light brown.

H,0
Depth

BORING

B-102

PAGE 1 of 3

Q, = Pocket Penetrometer Strength

8, = Pocket Torvane Shear Strength
Rock Quality Designation F, = Field Vane Shear Slrength

NA, NM = Not Applicable, Not Measured

Remarks

Strata change
estimated at 5.0
feet

CITY/STATE: Upton, New York

GEI PROJECT NUMBER: 062150-*-1000

GEIl Consultants, Inc.
455 Winding Brook Dr

Glastonbury, CT 06033
860.368.5408

G EI Cansultants



GEOTECHNICAL BORING LOG 02 BNL NSLSiI BORING LOGS GPJ GEI DATA TEMPLATE GDT 8/24/06

Boring Location BORING

NORTHING: EASTING: STATION: OFFSET:
HORIZONTAL DATUM: NAD 83 STATION CENTERLINE: B_1 02
VERTICAL DATUM: BNL 94 GROUND SURFACE ELEVATION (FT): 81.0
LOCATION: See Figure 2 PAGE 2 of 3
Casing SAMPLE INFORMATION 8
Pen ]
(bph) BI . o Sample Ho
o PR o Sample 2 Depth PO Count  FEM E Description & Depth  Remarks
(ft) (ft) core “ample g Lep Rec oun Test o : :
No. & (ft) ec. or Classification
Rate  NO (in) Data &
(mpf) RQD &
25 6 25 24/12 27-36- WIDELY GRADED SAND WITH SILT (SW-SM); Begins washing
to 46-45 fine to medium sand, 10% silty fines, 3% fine out ahead of
55 27 gravel, moist, light brown. casing
advancement.
Material too
dense to drive
casing.
30 7 30 24/10 37-45- WIDELY GRADED SAND (SW); fine to coarse
to 47-61 sand, ~10% fine gravel, ~56% silty fines, wet, light
50 32 brown
35 8 35 24110 31-47- WIDELY GRADED SAND WITH SILT (SW-SM);
to 61-73 fine to coarse sand, 7% silty fines, 5% fine
45 37 gravel, wet, light brown. 4
40 9 40 18/10 39-62- WIDELY GRADED SAND (SW); fine to coarse
to 100 sand, ~5% fine gravel, ~5% silty fines, wet,
40 415 brown.
45 10 | 45 2412 31-42- WIDELY GRADED SAND WITH SILT (SW-SM);
to 49-55 fine to coarse sand, 9% fine gravel, 8% silty
35 47 fines, wet, brown
50 1M [ 50 24114 29-37- WIDELY GRADED SAND WITH GRAVEL (SW);
to 40-46 fine to coarse sand, ~20% fine gravel, ~5% silty
80 52 fines, wet, light brown.

Slratification lines represent approximate . .
boundary between sail lypes, transitions may be CLIENT: HDR Architecture, Inc

gradual Water level readings have been made  PROJECT NAME: NSLS Il Geotechnical Investiaation
at limes and under conditions slated
Fluctuations of groundwater may occur dueto  CITY/STATE: Upton. New York

GEI PROJECT NUMBER: 062150-"-1000

other factors than those presenl at the time
measurements were made

GEI Consultants, Inc.
455 Winding Brook Dr

Glastonbury, CT 06033
860.368.5408

G EI Consultants



02 BNL NSLSII BORING LOGS GPJ GEI DATA TEMPLATE GDT 8/24/06

Boring Location

NORTHING: EASTING: STATION: _ OFFSET:
HORIZONTAL DATUM: NAD 83 STATION CENTERLINE:
VERTICAL DATUM: BNL 94 GROUND SURFACE ELEVATION (FT): 81.0
LOCATION: See Figure 2
Casing SAMPLE INFORMATION 8
Pen -
Sample
Elev. Depth (o0 pen, Blows Field o mp
® h - I Description &
) M  coe Sar\rlnple g Defft Rec. Count Test T Classification
Rale o. & (f) (in) or Data =
(mpf) RQD o
12 oo 24/14 2r-32- WIDELY GRADED SAND WITH GRAVEL (SW);
to 39-48 fine to coarse sand, ~20% fine gravel, ~5% silty
25 57 fines, wet, light brown.
60 13 60 24/10 30-36- WIDELY GRADED SAND WITH GRAVEL (SW);
to 39-45 fine to coarse sand, ~20% fine gravel, ~5% silty
20 62 fines, wet, light brown.
End of Boring at 62 feet
65
15
70
10
75
5
80
0
85

Stratification lines represent approximate . :
boundary belween soil lypes, lransitions may be CLIENT: HDR Arch|tecture, Inc.

<
gradual Water lovel readings have been made  pROJECT NAME: NSLS Il Geotechnical Investigation \@)4

at times and under conditions stated
Fluctuations of groundwaler may occur dueto  CITY/STATE: Upton, New York

other factors than those present at the time

measurements were made GEI PROJECT NUMBER: 062150-*-1000 E I Consultants

BORING

B-102

PAGE 3 of 3

H,0
Depth  Remarks

GEI Consultants, Inc.
455 Winding Brook Dr

Glastonbury, CT 06033
860.368.5408



8124106

TEMPLATE GL

Boring Location
NORTHING:

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: BNL 94
LOCATION: See Fiaure 2

Drilling Information
DATE START / END:

EASTING:

STATION:

OFFSET:

STATION CENTERLINE:
GROUND SURFACE ELEVATION (FT): 81.0

8/16/2006 - 8/16/2006

CONTRACTOR: _New England Borings DRILLER: _Jeff Leavitt
EQUIPMENT: Mobile Drill B-53 truck mounted drill rig

AUGER ID/OD: 4.25in/N/A CASING ID/OD:  N/A/N/A
HAMMER TYPE: Safety Hammer HAMMER WEIGHT (lbs): 14

WATER LEVEL DEPTHS (ft):
GENERAL NOTES: Samples collected

ABBREVIATIONS: ID = Inside Diameter

OD = Qutside Diameter

Pen = Penetration Length

Rec = Recovery Length

using a 2-inch diameter split spoon.

bpf = Blows per Foot

mpf = Minute per Foot

S = Split Spoon

DP = Direct Push Sample

Cssing SAMPLE INFORMATION 8
en '}
Elev Depth (P Blows . o
)y () oo Sample  Depth Pen/ Count ":I'Igg T
Raie  No. @® ey O Data &
(mpf) RQD &
S-1 0 24/24 4-3-2-2
to
80 2
S-2 2 24/12 3-3-3-4
to
4
S-3 4 24/12 4-5-6-6
to
5 6
& S-4 6 24/13 8-10-
to 11-6
8
S-5 8 24/17 8-12-
to 12-14
10
10
70—
15
65—
20
60—

Stralification lines represent approximate
boundary between soil lypes, transitions may be
gradual Walter level readings have been made
at times and under conditions stated
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were mads

CLIENT: HDR Architechture, Inc

PROJECT NAME: NSLS Il Geotechnical Investiaation

CITY/STATE: Ubton. New York

GEI PROJECT NUMBER: 062150-*-1000

U = Undistrubed Tube Sample
C = Rock Core

V = Field Vane Shear

SC = Sonic Core

TOTAL DEPTH (FT): _10.0
LOGGED BY: Steven Hawkins
BORING METHOD:
CORE INFO:

0 HAMMER DROP (inch): 30

WOR = Weight of Rods
WOH = Weight of Hammer

OVM = Organic Vapor Meter

Sample
Description &
Classification

SILTY SAND (SM); fine to coarse sand, ~20%
silty fines, ~10% fine to coarse gravel, dry,
| brown, Oraanics. 4 inches of Topsoil.

SILTY SAND (SMj; fine to coarse sand, ~15%
silty fines, ~5% fine to coarse gravel, dry, brown,
FILL.

WIDELY GRADED SAND WITH SILT (SW-SM);
fine to coarse sand, ~10% silty fines, ~5% fine
gravel, dry, light brown.

WIDELY GRADED SAND WITH SILT (SW-SM);
fine to coarse sand, ~10% silty fines, ~5% fine
gravel, dry, light brown

WIDELY GRADED SAND WITH SILT (SW-SM);
fine to coarse sand, ~10% silty fines, ~56% fine
gravel, dry, light brown.

End of Boring at 10 feet
Fill with cuttings upon completion

“‘
.)/
G EI Consultants

Q,
S,
RQD = Rock Quality Designation F,

BORING

B-102a

PAGE 1 of 1

Hollow Stem Auger

= Pocket Penetrometer Strength
= Pocket Torvane Shear Strength
= Field Vane Shear Strength

NA, NM = Not Applicable, Not Measured

H0
Depth  Remarks

Strata change
estimated at 4
feet

GEI Consultants, Inc.
455 Winding Brook Dr

Glastonbury, CT 06033
860.368.5408



A TEMPLATE GDT 8/24/06

Boring Location BORING

NORTHING: EASTING: STATION: OFFSET:
HORIZONTAL DATUM: NAD 83 STATION CENTERLINE: B_1 03
VERTICAL DATUM: BNL 94 GROUND SURFACE ELEVATION (FT): 73.0
LOCATION: See Fiqure 2 PAGE 1 of 2
Drilling Information
DATE START /END: 8/16/2006 - 8/16/2006 TOTAL DEPTH (FT): 32.0
CONTRACTOR: _New England Borings DRILLER: _Jeff Leavitt LOGGED BY: Steven Hawkins
EQUIPMENT: Mobile Drill B-53 truck mounted drill rig BORING METHOD: Hollow Stem Auger
AUGER ID/OD: 4.25in/N/A CASING ID/OD: N/A/N/A CORE INFO:
HAMMER TYPE: _Safety Hammer HAMMER WEIGHT (Ibs): 140 HAMMER DROP (inch): 30
WATER LEVEL DEPTHS (ft): ¥ 28.00 8/16/2006 10:19 am
GENERAL NOTES: Samples collected using a 2-inch diameter split spoon.
ABBREVIATIONS: ID = Inside Diameter bpf = Blows per Foot U = Undislrubed Tube Sampie WOR = Weight of Rods Q, = Pocket Psnetrometer Strength
OD = Outside Diameter mpf = Minute per Foot C = Rock Core WOH = Weight of Hammer S, = Pocket Torvane Shear Strength
Pen = Penetration Length S = Split Spoon V = Field Vane Shear RQD = Rock Quality Designation F, = Field Vane Shear Strength
Rec = Recovery Length DP = Direct Push Sample SC = Sonic Core OVM = Organic Vapor Meter NA, NM = Not Applicable, Not Measured
SAMPLE INFORMATION 8
Pen. pur
(bpf) Bl . o Sample o
Elev. Depth "Z sample Depth PeN ¢ unt Field = Description & Depth  Remarks
(ft) ()  core S2MPlE ep R oun Test o ificati
A No (ft) ec. or es Classification
ale (in) Data =
(mpf) RQD 5]
- 0 24/12 4-7-8-8 WIDELY GRADED SAND WITH SILT (SW-5M);
to
2 gravel, dry, light brown, roots, topsoil, FILL.
S-2 2 24/12 7-4-5-9 SILTY SAND (SM); fine to coarse sand, ~20%
20 to silty fines, ~5% fine gravel, moist, brown, FiLL.
4
4-5 ft: Soil cuttings similar to material observed
5 in 8-2, FILL.
S-3 5 24/24 5-9-25- WIDELY GRADED SAND WITH SILT (SW-SM); Strata change
to 46 fine to coarse sand, ~10% silty fines, ~10% fine estimated at 5
7 gravel, moist, brown. feet
S-4 7 24/18 16-29- SILTY SAND (SM); fine to coarse sand, ~15%
65 to 30-35 silty fines, ~5% fine gravel, moist, reddish brown.
9
9-10 ft: Soil cuttings similar to material observed
in S-4.
10 S5 10 24/20 13-16- WIDELY GRADED SAND WITH SILT (SW-SM);
to 16-17 fine to coarse sand, ~10% silty fines, ~5% fine
12 gravel, dry, brown.
S-6 12 24/14 17-19- WIDELY GRADED SAND WITH SILT (SW-SM);
to 19-20 fine to coarse sand, ~15% fine to coarse gravel,
60 14 ~10% silty fines, dry, brown.
15 S-7 15 24115 4-5-6-9 WIDELY GRADED SAND (SW); fine to coarse
to sand, ~5% silty fines, ~5% fine gravel, dry, tan.
17
55
20 S-8 20 24/15 7-9-13- WIDELY GRADED SAND (SW); fine to coarse
to 13 sand, ~10% fine to coarse gravel, ~5% silty fines,
22 moist, tan.
50
B e ot aybe  INT: HDR Architechture. Inc. @A) SE! Consultants, Inc.
gradual Water vel readings have boen made WECT NAME: NSLS Il Geotechnical Investigation @Y, 455 Winding Brook Dr
Fluctuations of groundwater may occur due to fISTATE: Upton, New York E I Glastonbury, CT 06033
e araoe brosent at the (me PROJECT NUMBER: 062150-*-1000 consultants  860.368.5408



TEMPLATE GDT 8/24/06

Boring Location

NORTHING:
HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: BNL 94
LOCATION: See Figure 2

Casing

Pen
Elev. Depth (©P) Sample % Deoth
(ft) {f)  coe S@MPIe g DeEp
Rate No. & (ft)
(mpf)
25 -9 25
to
27
45
%0 5-10 30
to
32
40
35
35
40
30
45
25
50
20

Stratification lines represent approximate
boundary belween soil lypes, transitions may be
gradual Water level readings have been made
at times and under conditions stated
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made

EASTING:

SAMPLE INFORMATION

STATION:

OFFSET:

STATION CENTERLINE:
GROUND SURFACE ELEVATION (FT): 73.0

Blows
Pen./
Rec Count

(in)

Field
Test

RQD Data

GRAPHIC LOG

24/15 9-12-
16-17

24/18 13-16-
19-39

CLIENT: HDR Architechture, Inc.

Sample
Description &
Classification

WIDELY GRADED SAND (SW); fine to coarse
sand, ~5% silty fines, ~5% fine gravel, moist, tan.

WIDELY GRADED SAND (SW); fine to coarse
sand, ~5% silty fines, wet, brown.

End of Boring at 32 feet
Fill with cuttings upon completion

PROJECT NAME: NSLS |l Geotechnical Investigation

CITY/STATE: Upton. New York

GEI PROJECT NUMBER: 062150-"-1000

G EI Consultants

BORING

B-103

PAGE 2 of 2

H,0
Depth  Remarks

K

GEI Consultants, Inc.
455 Winding Brook Dr

Glastonbury, CT 06033
860.368.5408



GEOTECHNICAL BORING LOG 02 BNL NSLSII ADDITONAL BORING LOGS GPJ GEI DATA

Boring Location BORING

NORTHING: EASTING: STATION: OFFSET:
HORIZONTAL DATUM: NAD 83 STATION CENTERLINE: B_1 04
VERTICAL DATUM: BNL 94 GROUND SURFACE ELEVATION (FT): 76.0 PAGE 1 of
LOCATION: See Figure 2 1of1
Drilling Information
DATE START /END: 8/16/2006 - 8/16/2006 TOTAL DEPTH (FT): 7.0
CONTRACTOR: New England Boring DRILLER: _Jeff Leavitt LOGGED BY: Steve Hawkins
EQUIPMENT: Mobile Drill B-53 truck mounted drill ria BORING METHOD: Hollow Stem Auger
AUGER ID/OD: 4 25in/N/A CASING ID/OD: N/A/N/A CORE INFO:
HAMMER TYPE: Safety Hammer HAMMER WEIGHT (Ibs): 140 HAMMER DROP (inch): 30
WATER LEVEL DEPTHS (ft):
GENERAL NOTES: Samples collected using a 2-inch diameter split spoon
ABBREVIATIONS: ID = Inside Diameter bpf = Blows per Foot U = Undistrubed Tube Sample WOR Weight of Rods Q, = Pocket Penetrometer Strenglh
OD = Outside Diameter mpf = Minute per Foot C = Rock Core WOH  Weight of Hammer S, = Pocket Torvane Shear Strength
Pen = Penetration Length S = Split Spoon V = Field Vane Shear RQD Rock Quality Designation F, = Field Vane Shear Strength
Rec = Recovery Length DP = Direct Push Sample SC = Sonic Core OVM  Organic Vapor Meter NA, NM = Not Applicable, Not Measured
Casing SAMPLE INFORMATICN 8
Pen —
(opf) Blows ) o Sa’.“p.'e H,0
E(If?)v. D?ftp;th O Sample  Depth Pen./  count Field T Description & pepth  Remarks
Core N ft Rec. Test % Classification
Rate 0. (f) (in) Data =
(mpf) RQD 0]
S-1 0 24/12 34 4-3 SILTY SAND (SM), fine to coarse sand, ~25%
to silty fines, slight petroleum-like odor, moist, dark
75 2 brown, organics, FILL.
S-2 2 24/16 3-4-6- SILTY SAND (SM); fine to coarse sand, ~30%
to 16 silty fines, ~10% fine gravel, moist, brown, FILL.
4
4-5 ft: Soil cuttings similar to material observed
5 in S-2, FILL.
S-3 5 24/10 16-19- SILTY SAND (SM); fine to coarse sand, ~15%
to 30-30 silty fines, ~5% fine gravel, dry, brown, Probable
70
7 FILL.
Auger refusal encountered ~7-feet bgs
Fill with cuttings upon completion
10
65
15
60
20
55
e e gL oAt o CLIENT: HDR Architechture. Inc. GEI Consuitants, Inc.
gradual Water level readings have been made  PROJECT NAME: NSLS Il Geotechnical Investigation 455 Winding Brook Dr
at times and under conditions stated
Fluctuations of groundwater may occur dueto  CITY/STATE:_Upton, New York G E | Glastonbury, CT 06033
Ol factors nan inose presentatihe lme GE) PROJECT NUMBER: 062150-"-1000 consuitans ~ 860.368.5408



Boring Location BORING

NORTHING: EASTING: STATION: OFFSET:
HORIZONTAL DATUM: NAD 83 STATION CENTERLINE: B_1 04a
VERTICAL DATUM: BNL 94 GROUND SURFACE ELEVATION (FT): 76.0 p
LOCATION: ~5 feet North of B-104; See Fiaure 2 AGE 1 of 1
Drilling Information
DATE START/END: 8/16/2006 - 8/16/2006 TOTAL DEPTH (FT): 3.0
CONTRACTOR: _New England Boring DRILLER: _Jeff Leavitt LOGGED BY: Steve Hawkins
EQUIPMENT: Mobile Drili B-53 truck mounted drill rig BORING METHOD: Hollow Stem Auger
AUGERID/OD: 425in/N/A CASING ID/OD: N/A/N/A CORE INFO:
HAMMER TYPE: _Safety Hammer HAMMER WEIGHT (Ibs): 140 HAMMER DROP (inch): 30
WATER LEVEL DEPTHS (ft):
GENERAL NOTES: Samples collected using a 2-inch diameter split sooon
ABBREVIATIONS: ID = Inside Diameter bpf = Blows per Foot U = Undistrubed Tube Sample WOR  Weight of Rods Q, = Pocket Penetrometer Strength
OD = Outside Diameter mpf = Minute per Foot C = Rock Core WOH  Weight of Hammer S, = Pocket Torvane Shear Strength
Pen = Penelration Length S = Split Spoon V = Field Vane Shear RQD Rock Quality Designation F, = Field Vane Shear Slrength
Rec = Recovery Lenglh DP = Direct Push Sample SC = Sonic Core OVM  Organic Vapor Meter NA, NM = Not Applicable, Not Measured
Casing SAMPLE INFORMATION 8
Pen -
(bpf) Blows . 8] Sample H,0
Elev. Depth (P sample 2 Depth e oo Field I Description & Depth  Remarks
M) () coe Sample g Dep ount o4 & A
No. £ (ft €C. or Classification
Rate (in) Data &
(mpf) RQD 1)

Soil cuttings similar to B-104a S-1, FILL.

75
Electrical wire encountered ~3-feet bgs. Auger
refusal at ~3 feet bgs.
Fill with cuttings upon completion
5
70
10
65
15
60
20
55

GEI Consultants, Inc.
455 Winding Brook Dr

Glastonbury, CT 06033
Consultants  860.368.5408

Stratification lines represent approximate . .

boundary between soil types, transitions may be CLIENT: HDR Architechture. Inc

gradual Water level readings have been made  pPRQJECT NAME: NSLS Il Geotechnical Investiaation
at times and under condilions stated

Fluctuations of groundwater may occurdue lo  CITY/STATE: Upton, New York

other factors than those present at the time

measurements were made GEI PROJECT NUMBER: 062150-*-1000




GE! DATA TEMPLATE GDT 8/24/06

GEOTECHNICAL

Boring Location
NORTHING:
HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: BNL 94
LOCATION: ~5 feet West of B-104

Drilling Information

DATE START/END: 8/16/2006 - 8/16/2006 :

CONTRACTOR: New Enaland Borinas DRILLER: Jeff Leavitt
EQUIPMENT: Mobile Drill B-53 truck mounted drill rig

AUGER ID/OD: 4 25in/N/A CASING ID/OD: _N/A/N/A
HAMMER TYPE: _Safety Hammer HAMMER WEIGHT (lbs): 14

EASTING: i
STATION CENTERLINE:
GROUND SURFACE ELEVATION (FT): 76.0

STATION:

a; See Figure 2

WATER LEVEL DEPTHS (ft): ¥ 31.00

8/16/2006 12:57 pm

GENERAL NOTES: Samples collected

ABBREVIATIONS: ID = Inside Diameter

OD = Qutside Diameter

Pen = Penetration Length

Rec = Recovery Length
Casing SAMP
Pen
(bpf)
core Sample
Rate No.
(mpf)

Elev

(f)

Depth

(ft) Depth

R

75

70

5-1 7

S-2 10
to

65 12

S-3 12
to

14

| T | T |

15

S-4 16
to

60 17

20 20

to

55 22

.

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual Water level readings have been made
at times and under conditions stated
Fluctuations of groundwater may occur due to
olher factors than those present at the time
measurements were made

usina a 2-inch diameter split spoon
bpf = Blows per Foot

mpf = Minute per Foot

S = Split Spodn

DP = Direct Push Sample

LE INFORMATION

Blows
Count
or
RQD

Field
Test
Data

Pen./
Rec

(in)

GRAPHIC LOG

24/6 15-22-

27-39

24/19 9-17-

19-15

24/20 13-14-

16-16

24/12 3-4-8-7

24/18 6-9-12-
10

CLIENT: HDR Architechture. Inc.

PROJECT NAME: NSLS Il Geotechnical Investigation

U = Undistrubed Tube Sample
C = Rock Core

V = Field Vane Shear

SC = Sonic Core

BORING

B-104b

PAGE 1 of 2

OFFSET:

TOTAL DEPTH (FT): 320

LOGGED BY: Steven Hawkins
BORING METHOD: Hollow Stem Auger
CORE INFO:

HAMMER DROP (inch): _30

WOR = Weight of Rods Q, = Pocket Penetrometer Strength
WOH = Weight of Hammer S, = Pocket Torvane Shear Strength
RQD = Rock Quality Designation F,= Field Vane Shear Strenglh

OVM = Organic Vapor Meter NA, NM = Not Applicable, Not Measured

Sample
Description &
Classification

H,0

Depth Remarks

See boring log B-104a for sample information
and description of material from 0 to 7-feet bgs.

SILTY SAND (SM); fine to coarse sand, ~15%
silty fines, ~6% fine gravel, dry, brown

9-10: Soil cuttings similar to material observed in
S-4

SILTY SAND (SM); fine to coarse sand, ~15%
silty fines, ~5% fine gravel, moist, brown.

WIDELY GRADED SAND (SW); fine to coarse
sand, ~5% silty fines, ~5% fine gravel, moist,
brown.

WIDELY GRADED SAND (SW); fine to coarse
sand, ~10% fine to coarse gravel, ~5% silty fines,
dry, tan.

WIDELY GRADED SAND (SW); fine to coarse
sand, ~10% fine to coarse gravel, ~5% silty fines,
dry, tan.

GEIl Consultants, Inc.
455 Winding Brook Dr

CITY/STATE:_ Upton, New York

©

Glastonbury, CT 06033

GEI PROJECT NUMBER: 062150-*-1000

GEl

Consultants

860.368.5408



Boring Location

NORTHING: EASTING: STATION: OFFSET:

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: BNL 94

STATION CENTERLINE:

GROUND SURFACE ELEVATION (FT): 76.0

LOCATION: ~5 feet West of B-104a; See Figure 2

3§sing SAMPLE INFORMATION 8
en -
(bpf) B i o Sample
Elev. Depth ©H Samole ¢ Depth 7N/ CIOWS,E Field T Description &
) () coe waMple g Dep Rec oun Test o ificati
No. & (ft) ec. or Classification
Rate ( (in) Data &
(mpf) RQD o
% S-6 25 24/12 10-15- WIDELY GRADED SAND WITH GRAVEL (SW);
to 18-17 fine to coarse sand, ~15% fine to coarse gravel,
50— 27 ~5% silty fines, dry, tan.
30 S-7 30 24/16 7-11- WIDELY GRADED SAND (SW); fine to coarse
to 11-10 sand, ~10% fine to coarse gravel, ~5% silty fines,
45— 32 moist, tan.
End of Boring at 32 feet
Fill with cuttings upon completion
35
40—
40
35—
45
30—
50
25

Slratification lines represent approximate
boundary between sail types, transitions may be
gradual Water level readings have been made
at times and under condilions stated
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made

CLIENT: HDR Architechture nc
PROJECT NAME: NSLS Il Geotechnical Investigation

CITY/STATE: Upton, New York

GEI PROJECT NUMBER: 062150-*-1000

GEl

(

\
Cansultants

BORING

B-104b

PAGE 2 of 2

H,0
Depth Remarks

AVA

GEIl Consultants, Inc.
455 Winding Brook Dr

Glastonbury, CT 06033
860.368.5408



GEOTECHNICAL REPORT - CONCEPTUAL DESIGN PHASE
NATIONAL SYNCHROTRON LIGHT SOURCE Il
BROOKHAVEN NATIONAL LABORATORY

REVISED NOVEMBER 9, 2006

Appendix D

2006 Cone Penetrometer Test (CPT) Logs

GEI@

Consultants



Page 1 of 1

Job No.:
Location:
Client;
Date:
Date

19-Jul-06
19-Jul-06
20-Jul-06
19-Jul-06
20-Jul-06
20-Jul-06
20-Jul-06
21-Jul-06
20-Jul-06
21-Jul-06
21-Jul-06
20-Jul-06
20-Jul-06
20-Jul-06
21-Jul-06

Job Totals:

TABLE 1 - SUMMARY OF CPTU SOUNDINGS

06-773

Brookhaven National Labs

GEl Consultants
July 19, 20, 21, 2006
CPTU Sounding

CPT-1
CPT-2
CPT-3
CPT-4
CPT-5
CPT-5A
CPT-6
CPT-7
CPT-8
CPT-10
CPT-11
CPT-12
CPT-13
CPT-13A
CPT-14

File Name

773cp01.cor
773cp02.cor
773cp03.cor
773¢cp04.cor
773cp05.cor
773cp05a.cor
773cp06.cor
773cp07.cor
773cp08.cor
773cp10.cor
773cpi1.cor
773cp12.cor
773cp13.cor
773cp13a.cor
773cpi14.cor

15

CPT
Total

Depth
(ft)

94.32
100.06
86.12
95.14
7.87
82.68
100.06
6.40
52.98
61.02
73.49
100.06
6.73
5.58
95.80

968.31

Shear wave
Velocity Tests

10

10

Comments

refusal

refusal
refusal
refusal
refusal

refusal
refusal

refusal
refusal
refusal
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Laboratory Test Results
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