





METHOD OF INVESTIGATION

Field Testing:

Subsurface conditions at the site were investigated by our affiliated drilling and materials testing
firm, SIB Services, Inc. (SIB). Five test borings (B-4, B-5, B-6, B-7 and B-8) and three test pits
(TP-1, TP-2 and TP-3) were performed, as shown on the subsurface investigation plan (Attachment
1). A CME 550x all terrain vehicle mounted drill rig equipped with hollow stem augers, flush-joint
casing and rock core tooling was used to complete the test borings. The test pits were excavated with
a John Deere 410E rubber-tire backhoe furnished by others.

At locations B-4, B-5 and B-6, soils were sampled on a continuous basis to a depth of 12 feet and
at standard five foot intervals thereafter in accordance with ASTM D1586 - Standard Method for
Penetration Test and Split-Barrel Sampling of Soils. At location B-7, soil characterization is based
on a single split spoon sample at the 10 to 12 foot interval and the driller’s observations, and at B-8,
soils were characterized by the driller based on auger cuttings and other noted aspects of the drilling
operation, along with a single split spoon sample taken at the boring termination depth.

Borings B-4 and B-8 were each augered to a target depth of 40 feet. At locations B-5, B-6 and B-7,
auger refusal was encountered at depths of 33.5 feet, 23.8 feet and 25.0 feet respectively. Refusal
material encountered in each hole was cored for a length of 5 feet in general accordance with ASTM
D2113 - Standard Practice for Rock Core Drilling and Sampling of Rock for Site Investigation, using
an NQ size core barrel. Representative portions of the recovered split-spoon soil samples, and the
recovered rock core in its entirety, were transportedﬂEmpire’s office for visual classification by a
geotechnical engineer and/or geologist. 't

The test pits were excavated to depths of 10.5 to 12.5 feet, with each excavation observed and logged
by a geologist. In order to obtain a representative sample of native materials for laboratory testing,
two bulk samples were taken from each test pit, at discrete depth intervals of 6 to 7 feet and 9.5 to
12 feet. Oversize materials (approximately four inches or larger) were excluded. A single composite
sample was prepared from those collected for use in the laboratory testing program described below.

An individual subsurface log was prepared for each of the test borings and test pits based upon the
visual classifications and field records. The existing ground surface elevation at cach boring and test
pit location were furnished by the NYSDEC and are included on the logs. The logs are included in
Attachment 2 together with a sheet which explains the terms and symbols used in their preparation.
A photograph of the recovered rock core samples is presented in Attachment 3.

A total of three falling head permeability tests were performed, two at boring B-4 at depths of 19.0
and 34.0 feet, and one at B-7 at a depth of 12.5 feet. Prior to each test, three inch diameter flush-joint
casing was installed and seated in the bottom of the borehole to facilitate its completion, and upon
filling the casing with water, the drop in water level was recorded at intervals of one to five minutes
over a 30 minute period. Results of the permeability testing are presented in Attachment 4.
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Laboratory Testing:

Laboratory testing was conducted by SJB on the composite bulk sample collected from the test pits,
as follows:

. ASTM D-422, Particle Size Analysis of Soils

. ASTM D-698-02, Laboratory Compaction Characteristics of Soil Using Method C Standard
Effort

. ASTM D-5084, Measurement of Hydraulic Conductivity of Saturated Porous Material Using
a Flexible Wall Permeameter

. ASTM D-3080, Direct Shear Test of Soils Under Consolidated Drained Conditions

. ASTM D-2216, Natural Water Content

Results of the field and laboratory testing program are presented in Attachment 4.

RESULTS OF INVESTIGATION

Subsurface Profile:

The site was generally found to be mantled with sands and gravels with trace to some amounts of
silt to depths of 19 to 24 feet, this sequence being of a firm to compact relative density. Below this,
very compact basal glacial till was encountered, as exhibited by coarser sands and gravels embedded
in a matrix of silt and fine sand (in the test pits, the transition to till was interpreted as being
shallower than that indicated by the test borings, generally at the depth at which color changed from
orange-brown to brown or where digging became more difficult; for the purposes of this report, these
upper soils are considered silty sands and gravels). Coarse augering, boulders and cobbles were
commonly noted throughout the overburden soils, likely resulting in elevated blow counts in some
instances. Underlying the till, sandstone bedrock was encountered at B-5, B-6 and B-7 at depths of
33.5 feet, 23.8 feet and 25.0 feet respectively, as evidenced by auger refusal and confirmatory rock
coring at each location.

These findings are in general agreement with published information reviewed for this investigative
summary. The Soil Survey of Ulster County, New York (U.S. Department of Agriculture, 1979)
maps surficial soils (generally representative of the upper six feet) in the area as either Wellsboro
and Wurtsboro very bouldery soils, gently sloping, or Lackawanna and Swartswood very bouldery
soils, moderately steep. The survey describes these map units in terms of their sandy and gravelly
loam (and bouldery) compositions, and as being moderately well to well drained. The soil survey
also identifies certain limitations associated with each soil unit for selected uses, for consideration
in site selection and design. In this regard, “large stones” are listed as a limitation with respect to
the suitability of site soils for the construction of embankments, dikes and levees, while “slope”
limits the use of the moderately steep Lackawanna and Swartswood unit in the construction of pond
reservoir areas. The shrink-swell potential of these soils is listed as low, while soil erodibilty “K”
factors range from 0.20 to 0.28, indicating low to moderate erosion potential.

SJB Services Project No: AD-08-051
Belleayre UMP - NYSDEC Page 3 of 6



Bedrock in the area, as mapped on the Geologic Map of New York State, Hudson-Mohawk Sheet
(State Education Department, 1970), is described as shale and sandstone conglomerate of the lower
Walton formation. All rock types exhibit a broad range of compressive strengths reflecting their
heterogeneity in composition and structure; it is estimated that compressive strengths associated with
the sandstone recovered in this investigation range from about 1,000 pounds per square inch (psi)
to 15,000 psi or more, depending on the extent of weathering and other factors affecting its structural

integrity.

Groundwater Conditions:

Groundwater was not encountered in significant quantity in the test borings. Recovered soil samples
were for the most part damp or moist, and wet soils were not recovered. At most locations, water
was introduced into the borehole for either permeability tests or rock coring, and some measurable
residual water was therefore present in the borehole upon completion of sampling at these locations.
No groundwater was noted in the test pits.

Field and Laboratory Testing:

Permeability testing indicates that the upper sand and gravel soils exhibit hydraulic conductivity on
the order of 10 to10” centimeters per second (cm/sec), while that of the deeper basal till soils is on
the order of 10"® cm/sec. These values represent relative permeabilities in the range of semi-pervious
to impervious (Bear, 1972).

Natural water contents of the individual test pit samples ranged from 4.6 to 7.6 percent. Testing of
the test pit composite sample indicates its maximum dry density is 129.0 pounds per cubic foot (pcf)
at an optimum moisture content of 9.2 percent. Based on mechanical analysis of the sample, its
USCS classification is SM, and its uniformity coefficient (D¢,/D,,) is 466. The direct shear test
indicates a peak friction angle of 35 degrees, and peak cohesion of 0.1 pounds per square inch (psi}.
Published reference material indicates the reported angle of internal friction is within the range of
expected values for this type of material (NAVFAC DM 7.01). Note that the laboratory permeability
and direct shear results were obtained on samples compacted to a target dry density of 122.6 pcf,
approximately 95 percent of maximum dry density.

CONCLUSIONS AND RECOMMENDATIONS

Soil Properties and Design Parameters:

It appears that cuts up to 25 feet and fills upwards of 28 feet will be necessary to establish the
proposed grades. Where cuts are required, the displaced material should generally consist of silty
sands and gravels (as represented by the composite laboratory sample) which are suitable for re-use
as embankment fill, with some limitations. Most notably, re-use of the prevalent cobbles and
boulders in this material should be avoided. In order to achieve proper compaction of the
embankment materials as they are placed, oversize material (larger in any dimension than the
specified compacted lift thickness) must be removed. We would recommend that lift thickness does
not exceed 12 inches; depending on the size and effectiveness of the compaction equipment used,
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smaller lift thickness may be necessary. The natural moisture content of excavated materials should
allow them to be adequately compacted as they are placed, although some adjustment to moisture
content may be necessary depending on prevailing weather conditions at the time of constructiorn.

Deeper cuts (in excess of 20 feet or so) will likely encounter basal till materials, to some extent.
These soils, while quite dense in their natural condition, may prove more difficult to work with in
their re-use as embankment fill, as they consist of a greater fractional component of fines as
compared with the upper soils. As such, they will likely exhibit greater moisture sensitivity, thereby
limiting the ease in which proper compaction can be achieved. Additionally, the parameters derived
from the laboratory testing program are not necessarily representative of this material. If these till
soils are encountered in significant quantity, and if their re-use as embankment fill is intended,
additional laboratory testing should be performed to establish parameters specific to this material.
Such testing should include ASTM D-422, Particle Size Analysis of Soils and ASTM D-698-02,
Laboratory Compaction Characteristics of Soil Using Method C Standard Effort, at a minimurm.

At location B-6, it is noted that the planned finished grade is near in elevation to where the bedrock
surface was found, at elevation 1906.8 feet. While the need for extensive rock excavation across the
site is not anticipated, the preceding example demonstrates that bedrock may be encountered near
or above planned grades in places. The publication Guidelines for Design of Dams (NYSDEC, 1985,
revised 1989) cautions against exposing pervious soils or fissured rock at borrow areas within
proposed reservoir areas, and recommends that any such areas encountered be sealed with at least
two feet of compacted impervious material.

Based on our findings, the following soil parameters can be used for design of the earthen
embankment dam, cognizant of the limitations described above:

Recommended Soil Parameters for Earthen Embankment Dam:
. Angle of Internal Friction — 35 degrees
. Cohesion — 0.1 psi (negligible)
. Permeability — 1.0 x 10 cm/sec
. Uniformity Coefficient — 466
. Bearing Capacity — 10,000 psf*
. Coefficient of Friction — 0.7
* Nominal bearing capacity for generalized embankment foundation (min, 20 feet width)

The calculated uniformity coefficient of 466 indicates the silty sand and gravel overburden soils are
well-graded. With respect to embankment construction, well-graded soils are preferable to soils
having relatively uniform particle size, as the former are usually stronger, less susceptible to piping,
erosion and liquefaction, and less compressible, other factors being equal (U.S. Army Corps of
Engineers, 2004, publication EM 1110-2-2300).
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Embankment Construction Considerations:

It should be noted that excavation of the coarse materials revealed in the subsurface investigation
may be relatively difficult. Frequent boulders and cobbles were noted throughout the test borings and
test pits. It is estimated that one-quarter to one-third of the excavated materials may be oversize and
therefore not suitable for re-use as embankment fill. Plans should include a suitable borrow
material/source if a net deficit is anticipated with respect to cuts and fills.

As embankment fill materials are placed, compacted layers should be firm, stable, and free of any
oversize material, loose soil, mud, water or frost. It is not expected that generalized groundwater
conditions will be encountered in excavations, although it is possible some localized perched or
trapped seepage could be present depending on precipitation and seasonal conditions at the time of
construction. Such conditions, if encountered, should be handled with conventional sump and pump
methods to maintain construction in the dry.

CLOSURE

This report was prepared to assist in planning for design and construction of a water storage pond
for the Belleayre Mountain ski area in the town of Shandaken, New York. The design parameters
and recommendations were developed based on Empire’s understanding of the project, as described
herein, and through the application of generally accepted soils and foundation engineering practice.
No other warranties, expressed or implied, are made. Should there be any changes in the planned
construction, Empire should be notified to determine if revisions to the recommendations contained
herein are required. Important information regarding the use and interpretation of this report is
attached.

Sincerely,
Empire-Geo Services, Inc.

John S. Hutchison, P.E.
Geotechnical Engineer

9‘7’" D“’WT@

John J. Danzer, P.E.
Senior Geotechnical Engineer
and Project Reviewer
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ATTACHMENT 1

Subsurface Investigation Plan



ATTACHMENT 2

Subsurface Logs



DATE: PROJ.NC.  AD-08-051
START 9/18/2008 SJB SERVICES, INC. HOLE NO. B-4
FINISH 9/18/2008 SUBSURFACE LOG SURF. ELEV. _1900.58'
SHEET 1 OF 2 G.W. DEPTH See Below
PROJECT: Subsurface Investigation LOCATION: Town of Shandaken
Belleayre UMP Ulster County, New York
DEPTH G| BLOWS ONSAMPLER REC, SOIL OR ROCK NOTES
{ft) =z ) CLASSIFICATION
o6 | i1z 1218) 1824 N
] 112[13[3]4 1.0 ~. TOPSOIL, roots, organics +/- 0.6 ~|Driller reports coarse
Brown fine SAND, some Silt, little coarse sand and gravel auger advance from ]
L 21101 21]23{27]44| 1.7 {Moist - Loose) +/- 2.0'| |surface; augered through |
Brown SAND and GRAVEL, trace silt (Dry - Compact) or past boulder 6'-7.3".  __|
| 3112135 w4 - | - ] 09| - Similar, becomes Reddish Brown, gravel portion more Becomes less coarse _
angular. {Dry - Very Compact) thereafter. ]
_4 4lewmz - | -] -] -101]| BrownGray SAND and SANDSTONE boulder fragments _
(Dry - Very Compact} Falling head permeabilty __|
1/15114113|115(14]28| 1.8 | Reddish Brown SAND and GRAVEL, trace to little silt test performed @ 19.0, __|
10 {Damp - Firm) no measureable ground- |
_ 6112 16] 18] 23|34] 1.7 | - Similar {(Damp - Compact) water prior to performing |
test. |
: Driller reports augering :
. through boulder @ 26 |
|/ 7124117 21|30 38[ 1.8 ] Reddish Brown SAND and GRAVEL, Some Siit to 28", _
{Moist - Compact) ]
] Falling head permeabilty _|
] USCS: SM-GM +/-19.0' [test performed @ 34.0.
=20 —_
] 8117354863183 [ 2.0] TILL: Reddish Brown SILT and fine SAND w/embedded Water level @ 23.3' upon |
coarser sands, gravel completion of sampling
| (Moist - Very Compact) (drill water). |
e 25 —
_ 9134]|41[62]94{103] 1.9 | - Similar; sandstone boulder fragments in shoe _
— 30 —
| 10| 18 | 44 | 65 {100.4{ 108| 1.8 - Similar; w/boulder fragments in shoe _
| /11 22] 37 49] 91|86 18] - Similar _
— ]
L0 USCS: SM-GM

N = NO. BLOWS TQ DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW

DRILLER: Tom Farrell

METHOD OF INVESTIGATION:

DRILL RIG TYPE: CME 550x

4 1/4" Hollow Stem Augers, 3" FJ Casing

CLASSIFICATION:  Visual by

Geotechnical Engineer

All recovered samplas will be retained for approximately sixty (60) days, at which time the samples will be discarded unless

directed otherwise.




DATE:
START 9/18/2008
FINISH 9/18/2008

SHEET 2 OF 2

SJB SERVICES, INC. B
SUBSURFACE LOG

PROJ. NO.  AD-08-051
HOLE NO. B-4
SURF. ELEV. _1900.58'

G.W. DEPTH See Below

PROJECT: Subsurface Investigation

LOCATION: Town of Shandaken

Belieayre UMP

Ulster County, New York

DEPTH | BLOWSONSAMPLER | geg. SOIL OR ROCK NOTES
(fe) z 1) CLASSIFICATION
0/6 | 612 {1218 18/24] N
12] 29| 40 | 69 |101]108] 1.5 | TILL: Reddish Brown fine SAND, some Silt w/embedded ]
i coarser sands, gravel —i
| \l {Very Moist - Very Compact) ]
_ End of Boring @ 41.6' ]
e .5 . .
Hole backfilled with
7 bentonite chips 41.6'tc |
=] 34.0°, then fremie grout  —
— w/ bentonite slurry to —
| surface. —
b 50 —_—
b 55— —_—
e 151 —
— 55— -
— 70— -
o 755 ] o
L s0.

N =NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW

DRILLER: ‘ Tom Farrell

DRILL RIG TYPE: CME 550x

METHOD OF INVESTIGATION: 4 1/4" Hollow Stem Augers, 3" FJ Casing

CLASSIFICATION:  Visual by
Geotechnical Engineer

All recovered samples will be retained for approximately sixty (60) days, at which time the samples will be discarded unless

directed otherwise.




DATE: PROJ.NO.  AD-08-051
START 9/16/2008 SJB SERVICES, INC. HOLE NO. B-5
FINISH 9/16/2008 SUBSURFACE LOG SURF.ELEV. 1915.34'
SHEET 1 OF 1 G.W.DEPTH See Below
PROJECT: Subsurface Investigation LOCATION: Town of Shandaken
Belleayre UMP Ulster County, New York
DEPTH E G| BLOWS ONSAMPLER REC. SOIL OR ROCK NOTES
“ G 3 o6 | 612 | 12r18] 1824 N ) CLASSIFICATION
] 11 3| 6] 8|10[14] 1.2 N TOPSOIL +/- 0.4' /|Driller notes coarse
Brown SAND and GRAVEL, little to some silt (Damp - Firm)  |material in upper 13". |
] 21521291 26(22]55] 1.4 Red Brown GRAVEL and silty SAND to 2.5', then Brown Augered through or past
SAND and GRAVEL, trace to little silt (Dry - Very Compact) |boulder @ 9' - 10°. ]
5 3|17 23| 24| 52|47 1.6 | - Similar, Gray Brown (Dry - Compact) Becomes less coarse _
thereafter. ]
| 4118191718 36| 1.7 Brown Gray fine to coarse SAND, Some Gravel, trace silt ]
511317 1oer2] - | - | 0.8 | Brown Gray SAND and GRAVEL, trace silt ]
. ' (Dry - Very Compact) |
_L 6|21 o] - | -] -1 07| -Similar; becomes Reddish Brown 3" flushjoint casing in- ]
_ stalled to 33.5'; cleaned  _|
] out with 2-15/16" roller-bit __|
| to 33.5" ]
B . 7120)15[(18) 27| 33| 1.7 Brown fine to coarse SAND, little gravel and silt _
(Damp to Moist - Compact) |
L— 20 —
_ 8119]13]14]16]|27) 1.6 | - Similar, grades to Some Silt (Moist - Firm) |
Driller notes changeto |
— hard augering @ 22.5' and _|
] USCS: SM-GM +/-24.0' lauger refusal @ 33.5"
e 9|40[24]31[38]55] 1.8 BrownTILL: Reddish Brown SILT and fine SAND with Water level at 36.8° ™7
— . upon completion of rock =
embedded coarser sand, occasional gravel and rock coring, hole open to ]
_ fragments. 38.5'. |
| (Moist - Very Compact) ;.
Hole backfilled w/
/10| 65] a1 45| 50] 78] 1.6] TILL: Reddish Light Brown fine SAND and SILT, intermi bentonite chips 38.5't0 |
] . : ght Brown fine an , intermixed 33.5', then fremie grout  —
with coarser sand, gravel, rock fragments wi be:ntonite slurry to ]
n {Damp - Very Compact) surface. —
11weaf - | - | -~ [ - | <0.1_Rock fragments in shoe {(sandstone) (Dry - Very Compact) Hole is dry before coring
a5 Gray SANDSTONE, medium hard o hard, weathered, thin NQ Core Run :
bedded to bedded, occasional medium to high angle Run #1. 33.5'-38.5 |
fractures noted with reddish clayey sell (thin seams) at REC = 92% (4.6") ]
RQD = 25% (1.25")
w0 End of Boring @ 38.5' ]

N = NO. BLOWS TO DRIVE 2-INCH SPOCN 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW

DRILLER:

Tom Farrell

DRILL RIG TYPE: CME 550x

METHCD OF

INVESTIGATION:

CLASSIFICATION:  Visual b!

Geotechnical Engineer

4 1/4" Hollow Stem Augers, 3" (NW) Casing w/Diamond Bit, 2-15/16" Roller Bit, and NQ Dual Tube Core Barrel

All recovered samples will be retained for approximately sixty {(60) days, at which time the samples will be discarded unless
directed otherwise.




DATE: PROJ.NO.  AD-08-051
START 9/17/2008 S4B SERVICES, INC. HOLE NO. B-6
FINISH 9/17/2008 SUBSURFACE LOG SURF. ELEV. 1931.29'
SHEET 1 OF 1 G.W.DEPTH See Below
PROJECT:_Subsurface Investigation LOCATION: Town of Shandaken

Belleayre UMP

Ulster County, New York

DEFTH E ol BLOWSONSAMPLER | Rec. SOIL OR ROCK NOTES
{ft} [t < (f} CLASSIFICATION
o 0/6 | 612 {12118{18/24] N
] 11 4|61 9[21]15( 1.7 N\ TOPSOIL +/- 0.4' ~|Driller reports auger refusal__|
Brown SAND and GRAVEL, litle silt, cobble pes., fill? (Damp - Firm) |at 23.8". 3" flushjoint ]
] 211913428 30(62] 1.8 Gray Brown fine to coarse SAND and cobble/boulder casing installed to 23.8", _ |
fragments @ 2.5' (Dry - Very Compact) 2-15/16" roller-bit to 24.5". __ |
[ 5 3120123127 (31150] 1.7 Brown SAND and GRAVEL, iitile silt _
(Moist - Compact) No measureable ground- |
_ 4135]120]|30[33]59]| 19| -Similar; very compact water in hole prior to |
N 51171 36[33]| 30| 69| 1.6 | - Similar; grades to little to some silt :
| Water level at 22.5' upon _
_|/18]16]22|2740[49| 1.5 Brown fine to coarse SAND, litlle gravel and silt compietion of coring, _
{Moist - Compact) hole open to 29.5'. |
e 15 —
] 711511011315 23| 1.7 - Similar; grades to some Gravel ]
(Mgist - Firm} ]
_ USCS: SM-GM +- 19 B
— 20 —
| /A 8121137]36]34]73| 1.8 | TILL: Reddish Brown fine SAND and SILT intermixed with |
coarser sand, gravel, rock fragments |
| (Damp - Very Compact) |
=950l -] -]-1-100[ -NoRecovery +-24.5 ]
o 25, —
Gray SANDSTONE, medium hard to hard, lightly weathered, {NQ Care ]
thin bedded to bedded, near vertical fractures noted Run #1: 24.5'-20.5'
from 26.5' to 27.5". REC =92% (4.6") :‘
RQD = 69% (3.45") |
s 30 s —
] End of Boring @ 29.5'
Hole backfilled w/ —
- bentonite chips 29.5' —
— to 24.5', then tremie |
| grout w/ bentonite ]
slurry to surface.
bvems 3.5 —
l— 40

N =NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW

DRILLER:

Tom Farrell

METHOD OF INVESTIGATION:

DRILL RIG TYPE: CME 550x

4 114" Hollow Stem Augers, 2-15/16" Rollerbit, NQ Core

Geotechnical Engineer

CLASSIFICATION:  Visual by

All recovered samples will be retained for approximately sixty (60) days, at which time the samples wil! be discarded unless
directed otherwise.




DATE: PROJ. NO,  AD-0B-051
START 9/22/2008 SJB SERVICES, INC. HOLE NO. B-7

FINISH 9/22/2008 SUBSURFACE LOG SURF. ELEV. 1926.90'

SHEET 1 OF 1

G.W.DEPTH See Below

PROJECT: _Subsurface Investigation LOCATION: Town of Shandaken
Belleayre UMP Ulster County, New York
DEPTH E G| BLOWSONSAMPLER | ppg, SOIL OR ROCK NGTES
i) G = {ft) CLASSIFICATION
0/6 | 612 j1218[18/24] N
' Driller reports coarse |
7 augering from surface, _
B ground up till in cuttings |
] at 20'. Becomes very ]
s : hard augering at 24", |
] Driller reports auger |
] refusal at 25", No |
] measureable ground- _
| 10_ water in augers priorto |
| 1122|127131|38|58| 1.8 [ Brown fine to coarse SAND, Some Gravel, little silt coring. _
(Damp - Very Compact) _
] USCS: SM-GM Falling head permeability
_ test performed at 12.5'
—lT —
20—l +- 20 |
| +-25.0 N
Gray SANDSTONE, mediurn hard to hard, lightly weathered [NQ Core ]
to weathered at lower end of run, then soil seams noted at Run #t: 25' - 30’ .
REC = 100% (5.0%) _
fracture noted at approximately 27" RQD =62% (3.1") ]
L— 30 —
_] End of Boring @ 30.0' |
] Water level at 22.0' ]
| upon completion of _
] coring. ]
b 35 e ) —_
Hole backfilled w/
— bentonite chips 30.0'to
- 240, then tremie grout —]
— w/ bentonite slurry to —
- surface. _
— 40
N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW CLASSIFICATION:  Visual by
DRILLER: Tom Farrell DRILL RIG TYPE: CME 550x Geotechnical Engineer

METHOD OF INVESTIGATION: 4 1/4" Hollow Stem Augers, 3" FJ Casing, NQ Core

All recovered samples will be retained for approximately sixty (60) days, at which time the samples will be discarded unless
directed otherwise.




DATE:

START 9/19/2008
FINISH 9M19/2008
SHEET 1 OF 2

SJB SERVICES, INC.
SUBSURFACE LOG

PROJ.NO.  AD-08-051
HOLE NO. B-8
SURF. ELEV. _1900.57'

G.W.DEPTH See Below

PROJECT: Subsurface Investigati

Belleayre UMP

LOCATION: Town of Shandaken

Ulster County, New York

BLOWS ON SAMPLER

DEPTH
{ft) =
0/6 | 6M2 j12M18[18/24] N

)

REC.

SOIL OR ROCK

CLASSIFICATION

NOTES

TOPSOIL and roots.

+-0.5"

b 1G]

Red Brown silty SAND and GRAVEL with occasional cobbles

(Dry)
USCS: SM-GM

USCS: SM-GM

Soil descriptions 0' - 40
by driller based on auger
cuttings.

Driller notes coarse
augering for length of
hole with boulders
encountered at:
7.5'-9.5,
16.5'-16.3,
26.2'-28.1

31.5'- 33.%, and
355'-37.3"

N = NQ. BLOWS TO DRIVE 2INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW

DRILLER: Tom Farrell

METHOD OF INVESTIGATION:

DRILL RIG TYPE:

4 1/4" Hollow Stem Augers

CME 550x

CLASSIFICATION:  Visual by
Geotechnical Engineer

All recoverad samples will be retained for approximately sixty (60} days, at which time the samples will be discarded unless

directed otherwise.




DATE: PROJ.NO.  AD-08-051
START 9/19/2008 SJB SERVICES, INC. HOLE NO. B-8
FINISH 9/19/2008 SUBSURFACE LOG SURF. ELEV. _1900.57"
SHEET 2 OF 2 G.W.DEPTH See Below
PROJECT:_Subsurface Investigation LLOCATION: Town of Shandaken
Belleayre UMP Ulster County, New York
DEFTH E Gl BLOWSONSAMPLER | pec. SOIL OR ROCK NOTES
(f} = < ) CLASSIFICATION
5 | o6 | 6112 |12118]1824) N
_L 1148 |1o02) - { - | - | 0.4 ~_Reddish Brown SAND, GRAVEL and Boulder (rock?) |
_ \|fragments. trace to little silt Hole backfilled w/ _
- {Damp - Very Compact) bentonite chips from —
N End of Boring @ 40.7' 40.7' to 35.0', then |
tremie grout w/ bentonite
] slurry to surface.
— 50— —
— —
i -
— 55 —
b 5] et ——
e 55 e —
e 701 —
e 75 —
b— 30
N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB, PIN WT, FALLING 30-INCHES PER BLOW CLASSIFICATION:  Visual by
DRILLER: Tom Farrell DRILL RIG TYPE: CME 550x Geotechnical Engineer

METHOD OF INVESTIGATION: 4 1/4" Hollow Stem Augers

All recovered samples will be retained for approximately sixty (60) days, at which time the samples will be discarded unless
directed otherwise.
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B TEST PIT LOG

DATE: September 17, 2008
PROJECT: Subsurface Investigation TEST PIT NO.: TP-1
Belleayre UMP

G.S. ELEVATION: 1927.30"
CONTRACTOR: SJB Services, Inc.

PROJECT NO.: AD-08-051
FIELD GEOLOGIST: James Vincent, CPG

WEATHER / TEMP.: Sunny & Cool

EXCAVATION EQUIP.: Rubber-Tire Backhoe John Deere 410E

DEPTH SOIL DESCRIPTION EXCAV. EFFORT
0-2 Topsoil w/numerous roots & cobbles Moderate - Compact
2'-g Orange-Brown fine to medium SAND and GRAVEL, little silt Moderate - Compact
w/numerous sandstone cobbles and occassional tabular sandstone
boulders (length 2' - 3' and 2" - 8" thick)
6'-12' GLACIAL TILL: Brown GRAVEL and fine to medium SAND, trace silt Hard - Very Compact

winumerous tabular sandstone cobbles and boulders
{approx 30% to 40%)

LAMany\123\sublogs\AD-08-051\TP1
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| Tamting TEST PIT LOG

DATE: September 17, 2008
PROJECT: Subsurface Investigation TEST PIT NO.: TP-2
Belleayre UMP

G.S. ELEVATION: 1910.41'
CONTRACTOR: SJB Services, Inc.

PROJECT NO.: AD-08-051
FIELD GEOLOGIST: James Vincent, CPG

WEATHER / TEMP.: Sunny & Cool

EXCAVATION EQUIP.: Rubber-Tire Backhoe John Deere 410E

DEPTH SOIL DESCRIPTION EXCAV. EFFORT

0-15% Topsoil w/numerous tree roots & occasional cobbles Maderate - Compact

1.5'- 3.5' |Orange-Brown fine to medium SAND and GRAVEL, little silt Moderate - Compact
w/numerous tabular sandstone cobbles

3.5'- 10.5'|SANDY TILL: Brown GRAVEL and fine to medium SAND, trace silt Hard - Very Compact

w/numerous (+/- 30% - 40%) tabular cobbles and boulders
(1" - 2' length and 2" - 8" thick).

L:AMary\123\sublogs\AD-08-0561\TP1
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DATE: September 17, 2008

PROJECT: Subsurface Investigation TEST PIT NO.: TP-3
Belleayre UMP
G.S. ELEVATION: 1932.22'
CONTRACTOR: SJB Services, Inc.
PROJECT NO.: AD-08-051
FIELD GEOLOGIST: James Vincent, CPG
WEATHER / TEMP.: Sunny & Cool

EXCAVATION EQUIP.: Rubber-Tire Backhoe John Deere 410E

DEPTH SOIL DESCRIPTION EXCAV. EFFORT
0-1.0 Topsoil w/small roots Moderate - Compact
1.0'- 12.5"|SANDY TILL: Brown GRAVEL and fine to medium SAND, trace silt Hard - Very Compact

w/numerous tabular sandstone cobbles and boulders
(1’ - 2' length and 2" - 8" thick}; less silt noted from 11.0"- 12.5'.

LAMary\123\sublogs\AD-08-05 1\ TP



DATE

STARTED 7/29/01
FinisHED __ 7/30/01

sHeer 1 oF _1

SURVICLS, NG,

PROJ No. _AE-01-039

SJB SERVICES, INC. HOLE No. B-1
SUBSURFACE LOG SURF. ELEV. 325.6

GW.DEPTH _See notes

PROJECT LOCATION
il 2 BLOWS ON zo
z (4 3 SAMPLER 22 SOl OR ROCK NOTES
y Z| =2 8o CLASSIFICATION
] o /e /Tee/Tee _,g
_g Bl @ s /121 1)/ N | @
B 1 |3(|3[48]|7]|10[\ 3" TOPSQOIL /| Groundwater at 10' |
15 Brown SILT, some Sand, trace clay, ML upon completion, and_|
50/.5 (Moist—-Loose) 5" 24 hrs, after
completion |
5 Gray SHALE, medium hard, weathered,
1 thin bedded, some fractures Run#l, 2.5'-5.0"' |
- o 95% Recovery
éé é) \®/ O (numbered features ® O 50% RQD
explained on reverse)
TABLE | TABLE 1l TABLE 1l
Spit S Identification of soil type Is made on basls of an estimate The following terms are used in classifying soils
m s::n IL:w.;on of particle sizes, and in‘ the case of fine grained soils consisting of mixtures'of two or more soil types.
P also on hasis of plasticity. The estimate is based on weight of total sample.
Soll e Soil Particle Size
I:I Shelby Tube Tye Term Percent of Total Sample
Sample Boulder > 2"
Cobble 312 - "and" 35-50
m ze"pmge Gravel - Coarse 3"-3/4" | Coarse Grained "some” 20-35
acre-ore - Fine 314" -#4 | (Granular) “little” 10-20
Auger or Test Sand - Coarse #4-#10 “trace” less than 10
Pit Sample - Medium #10 - #40
. - Fine #40 - #200 {When sampling gravelly socils with a standard split
l spoon, the frue percentage of gravel is often not
Rock Core Silt - Non Plastic {(Granular) . recovered due to the relatively small sampler
Clay - Plastic {Cohesiva) <#200 Cohesive diameter.}
TABLE IV TABLE V
The rglative compactness or consistency is described in accordance with the Varved Horizontal uniform tayers or seams of
following terms: scil(s)
Granular Soils Cohesive Soils
Term Blows per Foot, N Term Blows per Foot, N Layer Soit deposit more than 6" thick.
Loose <11 Very Soft <3
Firm 11-30 Soft 3.5 Seam Soil deposit less than 6" thick.
Compact 31-50. Medium 6-15
Very Gompact >50 Stiff 16-25 Parting Soil deposit less than 1/8" thick.
Hard >25
{Large particles in the soils will often significantly influence the blows per foot Laminated |regular, horizontal and angled seams
recorded during the penatration test) and partings of soil(s).

TABLE Vi
Rock Classification Term
Hardness - Soft
- Medium Hard
- Hard
- Very Hard
Weathering - Very Weathered
- Weathered

- Sound

Meaning

Scratched by fingernail

Scratched easily by penknife
Scratched with difficulty by penknife
Cannot be scratched by penknife
Judged from the relative amounts of
disintegration, iron staining, core
recovery, clay seams, etc,

Rock Classification Term Meaning

Bedding - Laminated {<1")
-~ Thin Bedded (1"-4"
- Bedded (4"-12% Natural breaks
- Thick Bedded (12"-agry 'n Rock Layers
- Massive {>36")

(Fracturing refers to natural breaks in the rock oriented at some
angle to the rock layers)




ATTACHMENT 3

Rock Core Photograph



Photo of Rock Core Samples Collected from Test Borings B-5 (33.5° — 38.5°), B-6 (24.5° — 29.5”), and B-7 (25.0° - 30.0°).




ATTACHMENT 4

Field and Laboratory Test Results



Falling Head Permeability Test #1

Boring B-4 (19 ft.}

Time (min) Drop (ft.) Drop (cm.)

1 0 0

2 0 0

3 0.05 1.524
4 0.05 1.524
5 0.05 1.524
6 0.05 1.524
7 0.05 1.524
8 0.05 1.524
9 0.05 1.524
10 0.05 1.524
15 0.07 2.1336
20 0.08 2.4384
25 0.08 2.4384
30 0.1 3.048

L:/Jim/Project Files/Belleayre/Perm Test #1.xls

k= 3.1416xD In H,
11(ty - t,) H,

= 3.1416 x 7.62 cm
11 (1800 sec - 60 sec)

=23.99cm x 0.0053
19,140 sec

= 0.0013 cm/sec x 0.0053

= 6.8 x 10° cm/sec

In 579 cm
576 cm

Ky = permeability (cm)

D = intake diameter (cm)

t, = 30 min = 1800 sec

t; =1 min = 60 sec

H, = piezometer head
fort=1t, (cm)

H, = piezometer head
fort =1, {cm)




Falling Head Permeability Test #2

Boring B-4 (34 ft.)

Time {min) Drop (ft.) Drop (cm.)

0.01
0.02
0.02
0.02
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.05
0.05

W 00 ~N O bW N =

W RN = =
o o ;o

L:/Jim/Project Files/Belleayre/Perm Test #2.xls

0.3048
0.6096
0.6096
0.6096
0.9144
0.9144
0.9144
1.2192
1.2192
1.2192
1.2192
1.2182
1.524
1.524

Km=3.1416 xD In H,
1tz - 1) H;

= 3.1416 x7.62 cm
11 (1800 sec - 60 sec)

=2399cm x 0.0012
19,140 sec

= 0.0013 cm/sec x 0.0012

= 1.5x 10% cm/sec

In 1036.0 cm

1034.8 cm

k= permeability (cm)

D = intake diameter (cm)

t, = 30 min = 1800 se¢

t{ = 1 min = 60 sec

H, = piezometer head
for t = t; (cm)

H, = piezometer head
fort =t; (cm)




Falling Head Permeability Test #3

Boring B-7 (12.5 ft.)

Time (min) Drop (ft.) Drop (cm.)
1 0.03 0.9144
2 0.03 0.9144
3 0.04 1.2192
4 0.05 1.524
5 0.06 1.8288
6 0.07 2.1336
7 0.07 2.1336
8 0.08 2.4384
9 0.08 2.4384
10 0.09 2.7432
15 0.12 3.6576
20 0.14 4.2672
25 0.19 5.7912
30 0.21 6.4008

L:AJim/Project Files/Belleayre/Perm Test #3.xIs

km=3.1416xD In Hy
11(t; - t4) H,

= 3.1416 x7.62 cm
11 (1800 sec - 60 sec)

=2399cm x 0.0146
19,140 sec

= 0.0013 em/sec x 0.0146

=1.9x 10 cm/sec

In 380.1 cm
374.6 cm

km = permeability (cm)

D = intake diameter {cm)

t; = 30 min = 1800 sec

t; = 1 min = 60 sec

H; = piezometer head
fort=1t; (cm)

H, = piezometer head
fort =t, (cm)
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REPORT OF TESTING

Natural Water Content
ASTM D 2216

Project: Subsurface Investigation

Belleayre UMP

Client:  NYS Dept. of Environmental Conservation

Eastern New York Office
PO Box 2199
Ballston Spa, NY 12020
Phone; (518) 899-7491
FAX: (518) 899-7496

Date: September 18, 2008

SJB No: AD-08-051

Test Pit/Boring No. Sample No Depth (ft) Natural Water Content (%)
TP-1 8-1 6-7"' 7.6
S-2 11-12° 4.6
TP-2 S-1 6-7' 7.6
S-2 9.5-10.5' 6.4
TP-3 S-1 6-7' 6.6
S-2 11-12' 7.2




b A A NE L]

Drilling : 5167 South Park Avenue
and Hamburg, NY 14075
Testing Phane: (716) 648-8110

Fax: (716) 648-8051

?"‘h'v,!.- el : 1
SERVICES, INC.

Laboratory Test Report
PROJECT: RBelleayre Mountain — Proposed Pond

CLIENT:  NYS Department of Environmentat Conservation

DATE: October 28, 2008 PROJECT NO.: AD-08-051
REPORT NO.: LTR-1
Page 1 0of2
SAMPLE INFORMATION: '

Sample No. BT-08-977 was collected from the project site, and received at SJB Services, Inc
Buffalo Office on September 22, 2008, Sample is described as a composite sample of material
from TP-1 to TP-3.

ASTM D-422: Particle Size Analysis of Soils

Sieve  Percent
Size Passing

4" 1000
| 3 965
27 903
17 89.6
w753
%" 718
3 /8” 68.4

' v 629 1
- #4595
#10 545
#20  46.7
#0 412
#100 237
#200 17.0
PERCENT COMPONENTS

GRAVEL SAND SILT CLAY
370%  425% 123% 47%

Albany, NY Cortland, NY Rochester, NY
(618) 899-7491 (607} 758-7182 {585) 359-2730



AV AY IR L]
Drilling 5167 South Park Avénue
and Hamburg, NY 14075

Testing Phone: (716) 649-8110
Fax: (716) 648-8051

D008 6 [Shagy SIB FHPIRE BUFFALD ,. 0. 3300ArF. 3PRICE

..;I'RVIGES, INC.

Laboratory Test Report
PROJECT: Belleayre Mountain — Proposed Pond

CLIENT: N)(S Department of Enwronméntal Conservation

DATE: October 28, 2008 PROJECT NO.; AD-08-051
REPORT NO.: LTR-1
! Page 2 of 2

M

ASTM D-698-02; Laboratory Compaction Characteristics of Soil Using
Merthod C  Standard Effort :

Maximum Dry Density; 129.0 pef
Optimum Moisture: 9.2%

ASTM D-5084: Measurement of Hydraulic Conductivity of Saturated Porous Material
'Using a Flexible Wall Permeametet

Coefficient of Permeability: 7.23 X 10° cm/sec (95% compaction at 92 % moisture)
[

ASTM D-3080: Direct Shear test of Soils Undqr; Consolidated Drained Conditions

Results Pending
5JB Services, Inc.
Laboratory Manager
Albany, NY Cortland, NY Rochester, NY

(518) B99-7491 (607) 758-7182 (585) 359-2730



OCT. 29. 2008 6:19AM SJB EMPIRE BUFFALO NO. 3360 P 4
Particle Size Distribution Report
& .= =4 . g8 8
i & sz 33 @ A H § 8§ B =238
100 N T ! i B
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N Ck !
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W 40 \
" z L :\\
2 ; , ' '\.L;.
3 | o
10 ; Ol .
; ik
o : : H H
500 100 10 1 0.1 01 B.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
3.5 37.0 4235 12.3 4.7
SIEVE PERGENT SPec.” FASS? Soil Description
SIZE FINER PERCENT | (X=ND} COMPOSTTE SAMPLE
41n, 100.0 TP-1 TO TP-3
3in. 96.5
2 90.3
1.? :2 g?g Atterberg Limits
5 g o ; ?% PL= L= Pl=
S3m . Coefficients
3%; 1; ggg Dgg= 29.1 DSOf 499 DSOf 1.21
#4 595 Dap= 0.215 Dy5= 0.0312 D4p= 0.0107
#10 345 Cy= 467.65 Cc= 0.87
420 46.7 .
#40 41.2 Clagsification
#100 23.7 USCe= AASHTO=
#200 17.0
Remarks
SAMPLE NUMBER: BT-08-977
™ (no specification provided)
Sample No.; 08977 Source of Sample: TP-1 TO TP-3 Date: 10/24/08
Locatlon; COMPOSITE SAMPLE Elev./Depth;

SERVICES, INC.

SJB

Project No: AD-08-051

Client: NYSDEPT OF ENV. CONSERVATION
Project: BELLEAYRE MOUNTAIN - PROPOSED POND

Plate




© 0 0CT. 29,2008 6:19AM SJB EMPIRE BUFFALD

NO. 3380 P 5
COMPACTION TEST REPORT
132 \
130 \
)
JNS P OO NN S / \
128
g { ‘ )
o / N
g N\ \
¢ /
8 /
126 / \\
/ RN
/ \
/ \
d N \\
124
N \\
I = L Y] R ) R \-— ZAY for
\ [SpG.=
122 \ 2.9%
25 8.0 7.5 10.0 12.5 15.0 17.6
Water content, %
Test specification  ASTM D 698-02 Procedure C Standurd
Oversize cormrection applied to each paoint
Elev/ Classification Nat. % = % =<
Depth USCs AASHTO Moist. | 7% L Pl 34in. | No.200
275 247 17.0
ROCK CORRECTED TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 129.0 pcf COM,I?PCEI‘H,TTCE)’ ,%PA_??LE
Optimum moisture = 9.2 %

Project No. AD.03.051 Cllenf: NYS DEPT OF ENV. CONSERVATION

Remarks:
Project: BELLEAYRE MOUNTAIN - PROPOSED POND

SAMPLR NUMBER: BT-08-977
# Location; COMPOSITE SAMPLE
COMPACTION TEST REPORT

SJB SERVICES, INC. _

Plate




NO. 3380 F. 6

0CT.29.2008 6:20MM  SJB EMPIRE BUFFALO
TEST DATA: SAMPLE DATA:
Specimen Height (em): 11.81 Sample Tdentification: COMPOSITE SAMPLE
Specimen Diameter (em): 10.15 TP—-1 TO TP-3
Ory Unit weight (pcf): 122.4 Visuo! Description: COMPOSITE SAMPLE
Moisture Before Test (%): 8.1 TP=1 TO TP-3
Moisture After Test (%): 9.7 Remarks: ASTM D2434
Run Number: 1 =
Cell Pressurs {(pai): g95.0 Mox imum Dry Density {pef): 129.0
' Optimum Meisture Content (%): 8.2
Sat, Pressure (psi): BO.O ASTM(DE9E)
Diff. Head {(psi}: 2.3 Percent Compoction: 94.8%
Fermeameter type:
Perm. (em/Eec): 7.28 x 10°-5 Semple type: ra-molded
TIME - t (soc)
a 25 50 75 100
G :Y
3 \
8 0.2 \
A
s \
T
; 0.4
L
=
a
o 0.6
> \h\
3 <
3 g
b 0.8
— 1
H 1 % 1044
I axi1e-s
E - P ]
< 5 % 1075
X
| 4w 10"
.
i
3 z x 10~=5
g
v
i
a 1% 19--8
O L] 1Q 15 28
AVERAGE HYDORAULIC GRAOTIENT — dH/L {(em/cm}
Project: BELLEAYRE MCQUNTAIN - PROPOSED POND Project No.: AD=-DE-05L1
Location: File No.: BT-08-877
Date: 10/24/08 Lab Ne.: BT-CB-877
Tested by:
PERMEAZILITY TEST REFORT ¥ P9
Checked by: pg

| SJB SERVICES, INC.

Test: CV - Constant volume




Client:
Project Name:
Project Location:

Geolesting

express

51B Services, Inc.
Belleayre Mountain - Proposed Pond
Highmaunt, NY

a subsidiary of Geocomyp Corporation  |GTX #: 8627
Start Date: 10/31/08 Tested By: bfs
End Date: 11/04/08 Checked By: rmt
Soi ID; BT-08-977 (TP-1 to TP-3)

Soll Description:

Muoist, olive gray slit with gravel

Direct Shear Test Series by ASTM D 3080

Soil Preparation:
Compaction Characteristics: Maximum Dry Density
Compaction Test Method
Test Equiptment:

surface area = 144 in®

Optimum Moisture Content

Target Compaction: 122.6 pcf at 9.2% meisture content (values provided by client}.

-— pcf
~ee O

Top box = 12 in x 12 in; Bottom box = 16 in x 12 in; Load cells and LVDTs connected to
data acquisition system for shear force, narmal load and horizontal displacement readings;

Maximum Particle Size Used, in: 1.5 Horizontal Displacement, in/min: 0.02
Soil Helght, in: Test Conditlon: inundated
Gap Between Boxes, in: 1
Parameter Polnt 1 Point 2 Point 3 Point 4 Point 5 Point 6
Initial Moisture Content, % 2.3 9.3 9.3 -—- - -—
Initial Dry Density, pcf 122 122 122 -—= --- e
Percent Compaction, % - - — —— -—- -—
Normal Compressive Stress, psi 10 20 40 -— --- -
Peak Shear Stress, psi 7.1 14 28 - -— -—-
Post Peak Shear Stress, psi -- —— -— - —— —
Final Moisture Content, % 11.9 11.4 10.6 - —— ———
Notes: Peak Friction Angle: 35 degrees
Peak Cohesion: 0.1 psi
Post Peak Friction Angle: —— degrees
Post Peak Cohesion: — psi

Figure a. Shear Force vs. Horlzontal Displacement

10 psi w2 pg| .G o)

Shear Force, [bf

Displacerment, inches

Figure b. Shear Stress vs. Normal Stress

[ e———m-penk Shear Stress
40 v
L] L 1 1]
L] E 1 x
A0 fee--- R Tewno- R I,
o L) L] .
&; v ' c .
1 1 E L]
]
v . f '
B 20 : : - .: [
E 1 ¥ 1 .
& f . .
~ L] ] [] '
N i04=-nna- [T b e m e e dnwmm.
" L3 L]
L) ] "
. : . ;
0 T T T T

0 10 20 30 40 50
Normal Stress, psi

Notes: These Tesulis apply only (0 1he sample teatad far hie Speciic fest conaiions, The Iest proceauras empleyad follow dccepted ndusiry pracllcs and the ndicated

test mathod. GeoTesting Exprass has no specific knowledge as to conditioning, origin, sampling procedure or iniended use of the material. Values for cohesion and
friction angle determined from best-it straight fine to the data for the specific test conditions, Actual strength parameters may vary and should be determined by an

engineer for site-speciflc conditions,




ATTACHMENT 5

Information Regarding Soils Report



GEOTECHNICAL REPORT LIMITATIONS

Empire Geo-Services, Inc. (Empire) has endeavored to meet the generally accepted standard of care for the
services completed, and in doing so is obliged to advise the geotechnical report user of our report limitations.
Empire believes that providing information about the report preparation and limitations is essential to help the
user reduce geotechnical-related delays, cost over-runs, and other problems that can develop during the design
and construction process. Empire would be pleased to answer any questions regarding the following limitations
and use of our report to assist the user in assessing risks and planning for site development and construction.

PROJECT SPECIFIC FACTORS: The conclusions and recommendations provided in our geotechnical
report were prepared based on project specific factors described in the report, such as size, loading, and intended
use of structures; general configuration of structures, roadways, and parking lots; existing and proposed site
grading; and any other pertinent project information. Changes to the project details may alter the factors
considered in development of the report conclusions and recommendations. Accordingly, Empire cannot accept
responsibility for problems which may develop if we are not consulted regarding any changes to the project
specific factors that were assumed during the report preparation.

SUBSURFACE CONDITIONS: The site exploration investigated subsurface conditions only at discrete test
locations. Empire has used judgement to infer subsurface conditions between the discrete test locations, and on
this basis the conclusions and recommendations in our geotechnical report were developed. It should be
understood that the overall subsurface conditions inferred by Empire may vary from those revealed during
construction, and these variations may impact on the assumptions made in developing the report conclusions and
recommendations. For this reason, Empire should be retained during construction to confirm that conditions
are as expected, and to refine our conclusions and recommendations in the event that conditions are
encountered that were not disclosed during the site exploration program.

USE OF GEOTECHNICAL REPORT: Unless indicated otherwise, our geotechnical report has been
prepared for the use of our client for specific application to the site and project conditions described in the
report. Withowt consulting with Empire, our geotechnical report should not be applied by any party to other
sites or for any uses other than those originafly intended,

CHANGES IN SITE CONDITIONS: Surface and subsurface conditions are subject to change at a project site
subsequent to preparation of the geotechnical report. Changes may include, but are not limited to, floods,
earthquakes, groundwater fluctnations, and construction activities at the site and/or adjoining properties. Empire
should be informed of any such changes to determine if additional investigative and/or evaluation work is
warranted.

MISINTERPRETATION OF REPORT: The conclusions and recommendations contained in our
geotechnical report are subject to misinterpretation. To limit this possibility, Empire should review project plans
and specifications relative to geotechnical issues to confirm that the recommendations contained in our report
have been properly interpreted and applied.

Subsurface exploration logs and other report data are also subject to misinterpretation by others if they are
separated from the geotechnical report. This often occurs when copies of logs are given to contractors during
the bid preparation process. To minimize the potential for misinterpretation, the subsurface logs should not be

separated from our geotechnical report and the use of excerpted or incomplete portions of the report should be
avoided.

OTHER LIMITATIONS: Geotechnical engineering is less exact than other design disciplines, as it is based
partly on judgement and opinion. For this reason, our geotechnical report may include clauses that identify the
limits of Empire’s responsibility, or that may describe other limitations specific to a project. These clauses are
intended to help all parties recognize their responsibilities and to assist them in assessing risks and decision
making. Empire would be pleased to discuss these clauses and to answer any questions that may arise.






