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GEOTECHNICAL ENGINEERING SERVICES REPORT
INTRODUCTION

Professional Service Industries. Inc. (PSI) has completed a subsurface exploration and
geotechnical engineering evaluation for the proposed New York Sate Thruway Authorjty -
Rehabilitation and Expansion of Service Center Building at [roguois project. PST's Ser\»‘ices'rm
this project were performed in accordance with PSI Proposal No. 806-081. dated March 30
2001, Authorization to perform this exploration and analysis was in the form of g Signeri
acceplance of the aforementioned proposal. acknowledged by Mr. John Collins. PE of Hung

=igineers. Architeets and Land Surveyors. PC on April 16. 2001.

The purpose of this study was to explore the subsurface conditions at the site to develop
geotechnical recommendations for design of foundation systems for the proposed additiops,
This report brietly outlines the testing procedures. describes the site and subsurtace conditions,
and discusses the foundation recommendations.

The scope ot services did not inciude an environmental assessment for the presence or absence
of wetlunds or hazardous or toxic materials in the soil. surface water. ground water or air. on, or
below or around this site. Any statement in this report or on the boring logs regarding odors,
colors. unusual or suspicious items or conditions are strictly for the information of the client,
Our environmental related services for this project were limited to scanning samples with a
photo-ionization detector. and sending selected samples for analytical chemistry testing
Environmental consultation services were not included in our scope of services for this project.

PROPOSED CONSTRUCTION

At the time of this exploration. Mr. John F. Collins. Jr.. PE of Hunt Engineers. Architects and
Land Survevors. PC provided information regarding the proposed structure addition. It is
understood that the project will consist of the construction of a single storv. slab-on-grade.
concrete masonry bearing wall addition to be located on the zast side of the existing building.
The aadition will have approximate plan dimensions of twenty-nine (29) feet by torty-eight (48)
feet. Also an approximate sixtween (16) foot diameter octagonal tourist information center
dttached to un approximate ten (10) foot square information storage area are also planned as part
of the project. It is expected that the tourist information and mformation storage area will be a
single story. slab-on-grade. combination concrete masonry bearing wall and wood frame
building. The new additions are assumed to contain of a wood truss and declc roof. The
additions” maximum wall load was not provided but is assumed to be not more than five (3) kips
per lineal toor.

Based on information provided by Hunt Engineers. Architects. and Land Surveyors. PC. the
addinon’s finished tloor is to match the existng stucture's. For the purpose of developing
foundation design recommendations and based on our visual observations of the site topography.
the addinon will require minimal grading operations {up to two (2) teet of fil) tor the proposed
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development.

The site plans included with this report were photocopied from Hunt Engineers. Architects and
Land Surveyors. PC and Foit-Albert Associates Architecture. Engineering and Surveying. PC.
“Renovations to Service Areas Iroquois”™. dated March 8. 2001. The recommendations provided
in this report are based on the provided plan and our understanding of the project as outlined
above. If any of the above information should change significantly or be in error. it should be
brought 1o our attention so that we may review the recommendations made in this report.

TESTING PROCEDURES
Field Operations

Five (3) soil test borings were performed at the site at the approximate locations shown on the
Boring Location Plan presented in the Appendix. Hunt Engineers. Architects and Land
Surveyors. PC selected the borings’ positions and depths. All borings were located in the feid
by representatives of PSI by measuring distances from known reference points. Ground surface
elevations tor the boring locations were not surveved or provided for this report.

The borings were advanced into the ground using hollow stem augers. At regular intervals
throughout the boring depths. soil samples were obtained with a split spoon sampler. The split
spoon sampler was first seated 6 inches to penetrate anv loose cuttings and then driven an
additional foot. where possible. with blows ot a 140 pound hammer falling 30 inches. The
number ot hammer blows required to drive the sampler each six-inch increment is recorded in
the field. The penetration resistance "N-value" is designated as the number of hammer blows
required to drive the sampler the final foot and. when properly evaiuated. is an index to cohesion
for clays and relative density tor sands. The split spoon sampling procedures used during this
exploration are in basic accordance with ASTM Designation D-1586. Water levels were
checked in the borehole with the augers in the ground and tollowing removal of the augers.

Laboratory Testing

The soil samples obtained during the field exploration were transported to the laboratorv and
visually examined. The soil samples obtained from the drilling operation were classified in
general accordance with ASTM D-2488 (Visual-Manual Procedure for Description of Soils).
Soil classifications include the use of the Unified Soil Classification Svstem described in ASTM
D-2487 (Classification of Soils for Engineering Purposes). Water content determinations (ASTM
D-2211) were conducted on the samples. Descriptions of the soils encountered in the test borings
are provided on the Boring Records included i the Appendix. Groundwater conditions.
standard penetration resistances and other pertinent information are also included. The soil
samples that were not aitered by laboratory testing will be retained at our office for 60 days from
the date of this report and then discarded.
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As requested by Hunt Engineers. Architects and Land Surveyors. PC. PSI performed 2 limieq an-d.BlﬂC;( ‘Rn‘er Grpup > DOlgeHH? and ~ille L1mesto-ne. The major llandsc_ape reatgres
scan for volatile oreanic vapors on all soil samples using a Photo lonization Détector = orginated from varyving resistance of different rocks 1o chemical and mechanical disintegration.
volatile oreanic con:mound (VOC) readings raneed from | to 10.2 parts per million (.PP ! The main evidence of the vears of pre-glacial landscape modification is the large-scale
Odors were not noted during visual examination of the soil samples. Although, 4 SI-M)‘ physiographic features {upland and lowland areas), saprolite and a partly buried drainage
hvdrocarbon odor was noted during initial augering at boring B-3. Also at Eiies (‘7) bo;'ght network. The landscapes of east-central New York have a pronounced glacial imprint including
locations. Bhe sample was collected from the slevation in eachhboring where the iﬁﬁhésr V(l)ng tlood plains. vallev walls, and the upland areas that have been reshaped bv erosion during the
ines were Found Fae &oer] FRal tecting memcied - N art fvance of the vlaciers and bv sitl t gravel. sand. si ing il "th
readings were found. for further analytical testing consisting of EPA Test Methods 8015 ,M\Emj E”\ I stieiers an 5 dgpq .nonro el 5anc}\;11t a\?d f:lgy dunn‘:”me ReIrEIt BT the
GRO/DRO and 8021. The results of the VOC sean and analytical testing are presented in he ice. However thus umprint of glaciation across east central New ork 1s not uniform,
Appendix.
r - : .
Subsurface Conditions ,
SITE AND SUBSURFACE CONDITIONS
The tollowing subsurface description is of a generalized nature, provided to highlight the major
Site Location and Description soil strata encountered. The Boring Records should be reviewed for specific information as to
individual boring locations. The stratifications shown on the Boring Records represent the
The proposed [roquois Service Center Additions are to be located adiacent to the east side and . conditions only at the actual boring locations. Variations may occur and should be expected
. . ' ok . . e 2 ATy, | y AT g 117 1 < imate ’ e
south sides of the existing building at New York State Thruway Milepost 210 West Bound 190 buwegp boring .lomnons. The‘ stratifications represent the approximate boundary between
in Little Falls. Herkimer County. New York. The Boring Location Plan in the Appendix subsurface materials and the transition may be gradual.
indicates the location of the structure with respect to the existing building. Asphaltic cement o ) dit thin i - dditi o
v .o - . e ATl A T SERG Fi t 3 o, B A% ¥4 3 I3 At i Bid I
concrete and portiand cement concrete pavements along with an existing concrete stairwell are  § E}ElDSUI‘T&L\?';On HHons W L[ 1111dnc I?;Op(lj:e. Looli:prlm of tf ne;v ath m(?? n?ia} ‘.Iarj blginih.cantl}
located within the proposed construction area. Generally surrounding properties consist of wom conditions encountered at the boring locations. due to the site ¢velopment history.
asphaltic cement and portland cement concrete pavements. the existine Eroquois Service Center Although no old foundations were specifically encountered in the borings. it would not be
it g _ o i . ] i V.
and/or gas and diesel canopy areas. . uncommon for oid foundations to have been left in place during past phases ot demolition ar this

site.
The existing Service Center is a single story. slab-on-grade combination wood frame and
masonry wall structure supported on shallow continuous wall footings. No distressed areas of the S > : S :
existing building from a geotechnical viewpoint were observed at the time of the drilling ranging from seven (7) to twelve (12) inches was encountered underiain by a an approximate
zero (0) o six (6)-inch thick stone base. The asphaitic cement concrete pavement and sione base
thickness should be expected 1o vary across the site.

At the boring locations. an asphaltic cement concrete pavement having an approximate thickness

operations. Visual observation of the existing asphaltic cement concrete pavement indicated
limited longitudinal cracking.

No topographical information was provided at the time of this report. However. based on visual [.Jnd;rl_ving‘ the pavement sections. granular soils consisting of sandy silt containing varying
observations. the proposed construction area is fairly flat with maximum elevarional differences traglmns of grax-’e%. sand and gravel and/or gravel cobbles and boulders were encountered to the
estimated at two (2) feet or less. Lateral surface drainage at the site appeared to be fair with no borings™ auger *'5TL1$¢1EI depths ranging from approximately nine (9) to thirteen and one-half (13-
ponded surface water and catch basins observed within the site at the time of the field operations. 1/2) feet below existing site vrades. Standard Penetration resistance. N-vaIugs. for these ;011
During the field operations. the truck-mounted drill rig experienced no difficulty traversing the strata ranged from five (3) blows per foot to fifty 130) blows per three (3) inches indicating
paved site surtace. Underground utilities were observed within the limits of the property. Itis relative densities ranging from loose to very dense. [t must be recognized that. because of the

cobbles and boulders encountered in the soil profile. the N-values for the given soil stramum may
not be indicative of the actual relative density of the soil. Moisture contents of-selecred samples
from these soils ranged from three (3) to twenty-four (24) percent.

recommended that all utilities be marked prior to construction.

Site Geology

The Town of Little Fails. New York area is locared within the glaciated portion of the Hudson= Groundwater Conditions
Mohawk Lowlands Physiographic Province. As Noted on the 1977 “Surficial Geologic Map 0f
- =0 D i s GhiAl o . . a e : P P At the <ail A NTErATi
New York™. surtace soils in the area generally consist of variable textured till with rock outcrops: Groundwater was no encountered in the test verings at the time of the soil DOTINg operations.
Bedrock in the general site area is part of the Middle Ordovician age Mohawk Valley Trentol For safery purposes. all test borings were backtilled at the time of drilling completion. We note
- RTiwoRk 02300 - 17
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that urc vater levels will Hucn ; i
groundwater levels will fluctuate and may occur at higher elevations at some
= ime |

future.
N the
SITEWORK RECOMMENDATIONS
[t tslr_ecommend?d tl“}at PSI bﬁ, retained to provide observation and testipe of con :
actvities involved in the foundation, carthwork. and related activities ot this pr:)je”t PSSLH"UCtlun
- =t Pl canpgy

dccept responstbility for any conditions that deviate from those described in this report
L w ‘ s rt. nor f

the per mlmh‘mu of'the foundation svstemn if not engaged 10 also provide construct; . o fo

And testing for this nrojegt S ' W Obser"a[i()n

Site Preparation

Areas o‘f the site where the buildings are to be located shall have anv existing haltj

porﬂa;m tement concrete pavements. fill. utilities. loose and wet soils "md z\as?i ?mc'ﬂnd
matenuis_ completely removed and disposed of off site. as directedybv thhe own'r E;GIETIOLIS
CII“CL{I.HSIQHL:CS should any topsoil or Uther organic-laden soil be placed s nt‘ v
W iy placea as il beneath the

1 E 158! 1 " H1 » e VIt
Pn?r to the beginning of fijl placement activities, we recommend that all areas recejvine any
. e P ’ . : : = dIIy New
{1l be proofroiled and compacted, Prootrolling shouid be pertormed using a loaded dump truck. o
- p S - o =3 3 = Lo o 5 : r
stmiiar rubber-tired equipment weighing at least twenty (20) tons. Proofr lling '
B B o e e g Y ( 1S, olling operations should
. ed by presentative of PSI and should continue uni] 4 firm and unyielding conditon
eXists. Unstable soils which are revealed by proofroiling and which cannot be :Ldécmzl_tei;f densitied
in olace id be r red and replace . ati I ;
f} olace. slhouid o¢ removed and replaced under the recommendations of the PS] representative
Aleas o b x 10 achieve sl 2levari 2 I : o i
Areas 10 be cut 1o acmeve subgrade slevation should be excavated prior 0 performing the
prootrolling und compacton operation, -

DU 1& Site p 10 N N -
cpara v [l (Ie, a dults ) 1TSS dS I e Q e S¢ Ireas
p S V. i V S Or o h T IS la[ d \j]SpO

may be enc rec lv such buri i '

may be .cn(.oumered‘. All 100 frequently such buried material occurs in isolated areas outside boring
tocations. Any such material encountered during site work or toundation construction should ‘DE
L ) . ’ = L L Pl
excavated and removed from the site.

Structural Fiil

\fla.te.nals‘ seieuled for use as structural ] should not contain more than two (2) percent by
weluhr of Orzanic marter. waste construction debris. or other deieterious nmteriaﬁ~ Biﬂause [hé
near aurtqce site solls generally consist of granular soils it is recommended that 11{& imnhorted il
uonmlst ot ‘__f:fanuiar material that is relatively wel] graded having no more than ten ('IO) ercent by
wenght passing the [1.S. Standard No. 200 sieve, Fiil marerialsushould generally ﬂhave :1 Tr:lodliﬁea
Procmr Mmaximum dry density greater than 113 pounds per cubic footu-‘pcf“) aﬁdk not be- 1 single
s1z2 matenal. and 2 maximum particle size of four (4) inches or less with the rna.;:imum LD:Irti'zif
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size reduced to two (2) inches where compaction with hand-held. walk-behind equipment will be

required.

Based on the results of soil classifications. the existing near surface soils at the project site generally
consist of sandy siit with varying tractions of gravel. sand and gravel and/or aravel cobbles and
boulders and should zenerally be suitable for reuse as structural fill. based on the soil borings and
laboratory test results. [t may also be necessary to remove cobbiles and oversize gravel by screeding.
Caretul amention to moisture content and compactive effort are important in dealing with such soils.
As a result. 1t is not unusual for wet or cools season grading operations to be hindered by the
continual need to dry hack the on-site natural soils during placement. If il placement must proceed
durnng other than the summer months. the use of imported granular A1l with less than en (L

percent passing the No. 200 sieve may be necessary.

Fill material in “mass™ fill areas should be placed and compacted in individual lifts of eight (8)
inches or less loose measurement using a vibratory roller.  Within small excavations such as in
atility trenches. around manholes. or behind retaining walls, we recommend the use of smaller.
hand or remote-guided cquipment. Loose lift thickness of four (4) inches or less is
recommended when using such equipment.

We recommend that structural fill be compacted o a minimum of ninety-five (95) percent of the
maximum drv density and within plus or minus three (3) percent of the optimum moisture content.
as determined by ASTM D-1557. A representative of PSI should observe fll placement operations

and perform density tests concurrently to indicate if the specified compaction is being achieved.

Drainage and Groundwater Considerations

Water should not be allowed to collect near or below the foundation or tloor slab areas of the
building either during or after construction. Undercut or excavated areas should be sloped
toward one corner to facilitate removal of any collected rainwater. groundwater or surface
runotf. Positive site drainage should be provided at all times to reduce infiltration of surface
water around the perimeter of the building and beneath the floor slabs. All urades should be
sloped away trom the building and surface drainage should be collected and discharged such that

water is not permitted to infiltrate the backfill of the building.

Even though groundwater was not encountered in the test borings. it may be encountered at the
bottom of deeper excavations such as sanitary sewer lines. [t is also possible that seasonal
variations will cause fluctuations or a water table to be present in the upper soils during the
spring months or after a prolonged period of rain. [t is recommended that adequate dewatering
svstems be incorporated to keep anv excavations free of water at all times. For foundation
excavations. it construction control of water is necessary. we anticipate it can be accomplished

by pumping from properly filtered open sumps.

2200 _ 10
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Floor Slab Subgrade Preparation FOUNDATION AND FLOOR SLAB RECOMMENDATIONS

The near surface soils present at this site are somewhar sensitive to softening due to raj al 1 tion Design
traffic. When damp or wet. it is our experience that these soils tend to rut under rubbe
vehicle traffic. Appropriate maintenance of entrance roads and other areas Subje
construction traffic. such as floor slab areas. is typically required until floor slab const

completed. [f near surface soils become wet and disturbed. they should be promptly d
aerated and re-compacted o restore stable conditions. In some instances during wet op
seasons. it is advantageous to place a working course of compacted graded aggregate base
building and road way areas between the time of initial grading and final floor slab consg
The graded aggregate base mav need periodic replenishment depending on weather and
conditions during construction. -

The results of the test burings and our evaluation indicate that the building structure addition
may be supported on continuous wall footing foundations bearing on medium dense natural soils
or on compacted engineered fill placed on suitable soils. Continuous footings for bearing walls
should be designed tor a maximum bearing pressure of 1,500 pst based on dead load plus design
live load. Interior footings. in heated areas. to be supported on natural soils. suitable existing fill
or engineered fill should be placed at least eighteen (18) inches below finished floor grade.
!—;.\'[L‘}'i:nr footings. and tootings in unheated arcus. should be placed at least four (4} feet below the
tinal exterior grade on natural soils or engineered fill for frost protection. Minimum foundation
widths for wall footings should be eighteen (18) inches. even if the bearing pressure is less than
We recommend that immediately prior to placement of stone and the beginning of flo e miended vajues.
construction. a representative of the Geotechnical Engineer evaluate the floor slab subgrades.
low density soils are encountered which cannot be adequately densified in place, such s
should be removed and replaced with well-compacted fill material placed in accordance wit
Structural Fill section of this report or with well-compacted crushed stone materials.

The recommended soil bearing pressure includes a factor of safety of at least 3.0 against shear
failure. We estimate maximum total and differential settlements of less than 1-inch and Ya-inch.
respectively.

Where any new footings for the additions are to be situated within a distance of 2B (B=footing
width) from the edge of the footings of the presently existing functional foundation members.
1 . caution must be exercised to ensure that the superimposition of the foundation stresses will not
[n Federai Register. Volume 54. No. 209 (October 1989), the United States Departmen - result in detrimental s;tﬂem@tg Gf-either foundatioq BT e new_flooting’s l:;za.l};ing elevatiolrlls
Labor, Occupaztional Safety and Health Administration (OSHA) amended irs "Construct gould maich-the S koom.lg.s beaqng clevam_ons.‘ AJSD = qddmox;:sui:lou I struct'Léra ;
Standards [or Excavations. 29 CFR. part 1926. Subpart P". This document was issued to. e §eparat§d o the.existing bpudmg Wlt,h SRR Jo pravided. SR e; él{ " CUHS:i e
insure the safetv of workmen entering trenches or excavations. It is mandated by this fed:s et yve that the strucrural integrity qt ﬂ_le o h CUEHIES = ixlnqmtmr{el unngf o depcut
regulation that all excavations. whether they be utility trenches. basement excavation or fé Operations [0 remove any encountered objectionable soils and the installation of the new foundation
excavations. be constructed in accordance with the new OSHA guidelines. It i} e

understanding that these regulations are being strictly enforced and if they are not clos
rollowed the owner und the contractor could be liable for substantial penalties.

Federal Excavation Safety Regulations

The foundation wails may not be free standing in the overburden soils; therefore the sides of the cut
excavation for the footings may need to be sloped and the footings formed and backfilled in order to

. . ; e . o maintain a vertical concrete face.
The contractor is solely responsible for designing and constructing stable. temporary excavatl

and should shore. slope. or bench the sides of the excavations as required to maintain stabili _
both the excavation sides and bottom. The contractor's "responsible person™. as defined in
CFR Part 1926. should evaluate the soil exposed in the excavations as part of the contracto
safety procedures. [n no case should slope height. slope inclination. or excavation dep

including utility trench excavation depth. exceed those specified in local. state. and federal saié
regulations. '

The presence of large diameter cobbles and boulders within any densely consolidated site soils may
present ditficulty for their removal during trenching operations when utilizing standard backhoe
tvpe equipment: therefore. the utilization of larger excavation equipment may be necessary.

The bottom of the footing excavations should be criticallv observed and the surfacé compacted with
gither a vibratory or an impact compactor. i.¢. jumping jack. These measures are particularly critical ;
Where new tootings wiil be in the vicinity of boring B-3 where over-excavation may be required.
Foundarion bearing surface evaluations should be performed in the shallow foundation excavations
10 identify isolated poor quality soils and 10 enable the developmenrt of remedial measures. if
eeded. A represenmative of PSI should perform foundation bearing surface evaluations in each
eXcavation prior 10 placement of reinforcing steei. Soit of loose soil zones encountered at the
foundation subgrades should be remediated as directed by the Geotechnical Engineer.

We are providing this information solely as a service to our client. PSI is not ass
responsibiiity for construction site safety or the contractor's activities: such responsibility iS @
being implied and shouid not be inferred. Materials removed trom the excavation should not o

stockpiled immediarely adjacent to the excavation. inasmuch as this load may cause 4 sudd
cotlapse of the embankiment.

071200 A1
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i GENERAL COMMENTS
Alter opening. footings should be ¢valuated and conerete placed as quickly as possib]

e o
| F concree me S et A i csiruction traffic or e accur;&;l;gr The recommendations submitted are based on the available soil infoFmatioxlﬁob§ained by PS.I and
: [f concrete will not be placed the same day a foundation excavation Is cut to grade, the :ontmcm' ‘ reliminary design details turnished bv Mr. John Collins. Jr.. PE of HL_m; angmeers.} Arcf}uea_?[s
\ gl]ogld be required to place three (3) 10 five (3) inches of compacted crushed aggregate withjy thcr Snd‘ Pund Survevsrs. PO Torde proposed structure. [f there are any revisions to the plans for the
’ tooting excavation, proposed structure. or if deviations from the subsurf‘ape conditions noted in fllis report a;e

encountered during construction. PSI should b_e retained to deter:mne if changes in p[xl;
Seismi | foundation recommendations are required. [f PSI is not retained 1o \pertorm tt@se functions. PS
e e will not be responsible tor the impact of those conditions on the performance of the structure.
The site is located within Town of Little Fails. Herkimer County, New York. Based upop the : The geotechnical engineer warrants that the findings. recommendations. :?peciﬁr_“nmms_ i
) s son oo S 0 sor this site [s zone -0~ (UBC Figug L6 ;ll‘oitjsmnui advice u;)mamc—d herein have been made alter being prepam_:d in uccomamu%; ‘-»\.tL-n
e s Tor S BT .15 (-Be Table 16D, The soil prolile i :;encrullv accepted professional engineering practices in the local areas. No other warranties are

considered a Type Sc soil (UBC Table 16-1). This corresponds to a seismic coefficient (Ca) of
018 (UBC Table 16-00). No active faults are known to pass through or Emmediate!_\, adjacent
the site, i

implied or expressed.

Alter the plans and specifications are more complete. i{. lerecommend_eij that the gyec:techmc;:‘l;
engineer !:lt: provided the upportunity to review the final design qnd specifications Eo lae Ler,mu_lc !
thCl_EI‘i!illG':Y;;IlE recommendations have been properlv ime_rp;ecea and.1mp}ementeu. At that tlmz
it may be necgssarj; o submit supplementary recommendations. This report has. been p?ep??g,
for the exclusive use of Hunt Engineers. Architects and Land Surveyors, PC for the specific

Floor Slab Design

s tloar b § T o BHGHL solls_op enewnecred fill may be used for this application to the proposed New York State Thruwav Authority — Rehabilitation and Expansion

p = . : I - - v . , g oo . Toath 11-90 i e Tow
structure. We recommend that 3 subgrade modulus (k) of 150 pci be used in tloor slab desjgn of Service Center Building at [roguois to be located at Milepost 210 Westbound [-90 in the Town
calculations. f Ser g ]

of Little Falls. Herkimer County. New York.

We recommend that o minimum eight (8)-inch thick, ‘r'ree-draimng granular material. such as
AASHTO No. 37 sione. be placed beneath the floor slab to enhance drainage. The floor slab
should be jointed in accordance with AC] specifications to reduce cracking resulting from any
differential movement and shrinkage. We also suggest that. where practical. the floor slabs not
be rigidly connected 1o cotumns. walls. or foundations.

Impermeabie vapor barriers under concrete slabs may be required for this structure. The final
decision to use a vapor barrier is left to the owner and designers. [f used. however, we
recommend that a 10-mil thick polyethylene sheeting as recommended by ACI’s Guide for
Concrete and Floor Siub Construcrion. be utilized as a vapor barrier. and be placed berween the
crushed stone materials and the concrete slab. The strucrural engmeer may include a laver of
sand between the vapor barrier and concrete slab to reduce the potential for curling. Appropriate
Curing practices are essential to reduce the risk of curling of the floor slab.

We recommend that 4 PS] representative evaluate the floor slab subgrades immediately prior 10
placing stone uand beginning of tloor slab construction.  If low consistency soils are encountered
which cannor be adequatelv densified in place. such soils should be removed and replaced with
well-compacted soij or crusheg stone material placed in accordance with the Strucrurai Fill section
ot this repor.

02200 - 7?2
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TAS 03-54 D TAS 03-5A, D213284

Adiitions and Renovat" 213 ] ) ___Additions and Renovations at the

PROFESSIONAL SERVICE Eﬂg%}:w& N 10ns g g PROFESSIONAL SERVICE H\Mﬁ%,eﬁ}l&; Milepost 209.90 +
0

£ - Mile
RECORD OF SUBSURFACE EXPLORATION POSL 200,99, RECORD OF SUBSURFACE EXPLORATION

<
Boring B-1 Boring: _3-2
Project Name: IROQUOIS éz_:z'.;jf;g CENTER ADDITION Date of Boring: _MAY proiect Name: IROQUQTIS SERVICE CENTER ADDITION Date of Boring: _MAY 15, 2001

—

AL LS, 20m;
Site  NYS THRUWAY MITEPOST 210 WEST LITTLZ FALL Project No.: @ gite: NYS THRUWAY MILEPQST 21C WEST LITTLE FALL Project No.: _806-15024

- DESCRIPTION | 0EPTH | samPLE | N |Recovery] om | we [ ! DESCRLAT LON | OEPTH | SWWPLE | W |Recovery| o | e | REMARKS |
! Lo | Mg —— ' : e
] _ : i F ‘ _—N‘ . SURFACE : : 1 ] ;
‘ Sanay Silt little to some Gravel, brown, mecium | ‘ | 1 | ‘\ | Hedium to fine Sand same coarse to fine Gravel, | E— i } i | 8" aspuaLT {
— dense to very demse, moist, (SM/ML ! it | | | 121 pgpy, - L brown, medium dense, moist. (SP) i T | [ =
| | | H I (i A i | 1 | | 2 i
_ I'1-ss | 15 | g9 | | 3 sToug | 3 SS9 e 3 r
| o | | | " l s L | —
| | \ ; i : 1 8CULDERS TO |
~ - i } it ! = | i 3.5 FEET =
| Coubles Noted, | I I | | | i |
= f - | L co.ples and Boulders noted. ‘ - i —
' | 255 | 10 0 ” ; I zoss | 14 | o9 | 4 |
| G0 ! | 1 O |
! | I HYDROCAR : '

- i ! | DCR : | MOLE CAVED  —
f | ‘ ! i ‘ ] ] ! Sangy Silt little Gravel trace Clay, brown, | | ! i | AT & FEET |
| = ‘ — 3-s% 17 0.7 J {18 - l:ose, moist. (ML/SM) { — I-85 | 8 | 0.3 [ 23 -
‘ | | | | | —_— | | | |
| - 1 \ | I { - | |

1 . , - | , | L . | |
| Beulders noted 8.3 feet to refusal. ——— | | | ‘ |
| L ° s T R N | I | i
| | 4-ss | sosan | g | l 6 | :?LS CAvE F sravel, brown, dense, moist. (GP) | | 4-SS I 43 1.0 | [ 2 |

| | e % | | AT 9 et | '
i 0% gy . | | i i | ‘ L) . | |

| | | | | | |
= f = i = | I
e i | | ‘ | [ E I 3yulders and Cokbles noted. i | |
~—  AIGER REFUSAL AT 11.5 fgeT, ! . ' ! : = = i ‘ I =
! ! ! | \ | ) | ‘ i ‘ l ‘
- WATER LEVEL OBSERVATIONS: J | | ' | | ! - | &
! ! . \ | L AUGER REFUSAL AT 13 FEET. | | i ‘
— AUGER IN:  NONE I‘ = | | | ! i = | : : =
AUGER | JONE ; : i i | ! 1 UATER LEVEL OBSERVATIONS: | ; 3 i ‘ i
2 | 15 ‘ | | | 157 3| | | | i |
3 ‘ 3| | | | | lﬁ | AUGER IN:  HONE . | i I

i - | | | = AUGER CUT:  NONE | i | A
| | | | | | | i
| i 1
- ' - ‘ | { ‘ 3 ‘ -5 | &
: | ! 3 ' | | ‘ | | i
) C | ‘ | | 1 T | | | ]
| | | | | _

b
53]
(4]
[ ] |
-
—
e e
%)
s |
s

-

sk e il Rl

N _ | ; ! |
| | | | I_ |
- — | ! | [ | =1
5 ' ! ‘ | : 3
L _“ | | ' - = | - i ook
— I ! | e ﬁ \ !
i ' \ |

r
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rg
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TAS 03- 54,

D
Additions and RGHOVau 213 1y

RECORD OF SUBSURFACE EXPLORATION

&
Boring: _B-3
Project Name: TRCOUOIS SERVICE CENTER
Site: NYS THRUWAY MILEPOST 710 VEST
i DESCRIPTION

—————  SURFACE

= very dense, moist. (GP/GM)

M e s
Caebles and Soulders tittle Sanay Silt, brown,

‘ ‘ . \'
—  Sandy 3ilt little Gravel, brown, megium dense o | — ! | | | |
! lccse, moist. (SH/ML) ‘ b 258 ¢ 22 | g6 | 2
1 : ¢ I——- I
j S i
| | ‘ l
L ‘ - 385 5 | g5 |
: ! | i ‘ | 1 | HOLE cag
- — | | | Tt FEgy
| | [ | . -
K i - | |
| | |
| | 4-ss | 3 | oo | v
o 3 |
E e gy | | ]
| | | |
F“"‘" — — i ‘ BOULDER &
Sttty Sand and Gravel, brown, very cense, moist | | | | | | 11 FEET
L (M) | = I { | >
| | | | .
- _ i — | | | { BOULDER &1
Cobbles and Soulders noted. | ] | | | 13 FEET
s | | | ! | |
i | | 5-35 | s50/5¢ 0.5 e
" JIER REFUSAL AT 14.5 FEET. | 150 g—ou . J i
| | | |
— WATER LEVEL OBSERVATIONS: — I l
| | | |
~ AUGER IN:  NONE -

i AUGER OUT:  NONE

DURING

EARTHWORK

INITTAL AUGER, SLIGHT HYGROCARBON CDOR | i | |

02300 - 28

0

TAS 03-5A, D213284
Additions and Renovations at the

IONAL SERVICE INkJgtdtHaSoe IATa: Milepost 209,90 +

ORD OF SUBSURFACE EXPLORATION

PROTESS
REC

Boring: _2-4

o-ect Name IR00UOIS SERVICE CEZNTER ADDITIONM 14, 20GC1
orpiac
S g |
EATRCA
N¥S THERUWAY MITESGET 210 WeEST LITTID Falh Project No 8C&-i5034
gite B RE LR RLLLE ’ ‘
| I |
CoseTa s ' o P e REMARKS |
DESCRIPTICN | DEPTH | SAWPLE | N Recovery| N ! |
— - [ [ N
& . suRFace : | i i | 129 ASPHALT
; comdy Silt Little to some :_-rave-.'lti,’nfﬁcwn, medium 5 l ; ; I e |
il 0 nse moist. (/L 1 1 R o | _
e er/ - - i | 1-8S 25 ! 0.8 { 3
| |
| : !
; |
=~ i | L | |
| | A 1
| | i |
i | e :
' T e | I
2 3 N 1 i <
= i 2-5%8 13 0.6 | | 3
i Cobbles noted. | 50 | | |
- i i
" | ‘ ! i |
‘ ' 4 3ss |6 o |17 ﬂ
| 1l
i | . |
1 —— ! ‘ I ‘
- ' | |
| | = ‘ ‘
| | i

B

IR REFUSAL AT 9 FEET. !

|

; WATER LEVEL OBSERVATIONS: | ‘ l ‘
i AUGER IN:  MNONE 3 } ! 3 | I
= AUGER OUT:  NONE w - ' ‘ ‘ !
|
|

N0 S T

20 4

50y

02300 -
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1 4 7 TAS 03-5A, D213284
Additions and Renovations at the

PROFESSIONAL SE it T?iog"j“\ Da1gy,
LU NAL SERVICE INDUS ition i :
e 1 ls?é gft P m Iroquois Service Area, Milepost 209.90 +

Pace Analytical Services, inc.

RECORD OF SUBSURFACE EQUUGLLRYYIFe Ared, Milepog 2099,
Boring: _32-32 L f'/ . . yra 7725 Molier Read
= E fa) A / ! lnaianaoolis. IN 46268
Project Name: I200U0TS SroyTAn aCU ng cha{ + 27 AL F
JEE : 1700UOIS SERVICE CENTER ADDITION x - g / - Phone: 517.375.5894
- T =0 =2, 200 / WIW’.,UE-GSA'EBS.:OJ‘H Fax: 317.572.6189
Srter s 210 WEST LITG e paws 3
. r'[
| DEPTH | SAMPLE | z
——————————— SURFACE - i
S:ndy Silt trace to scme Gravel, brown, medium | May 25. 2001
— unse, MOiST Lo wet. (ML/SM) ) !
: = 1-
i
L ; : ‘
| " | | | Mr. David Sabol
E_ ! I | i pSI
C:bbles noted. i 2-gg | ¢ i - ) 605 Young St
3 i T b7 Tonawanda. NY 14150
i | *——l {02 ma
Fo | | s a i i I | AT o ;“:5
| — 3 > 1 | | a Fet P
,.4_3.)__ <0 el ; * 8 | RE:  Lab Project Numper: 5014756
5 - i ! [ Cl4ient Project ID: NYS Thruway [riguois/806-15036
T osse | ‘ s \ ' Dear Mr. Sabol:
3 ! I odess 018 06 | Iz
107 3 ; 1 I 1 \ 1 1 T &
L 1 i ! | | | Enclosed are the analytical results for sampie(s)received by the Taboratory on May 18. 2001. If you have any
| - ‘ ! | questions concernming this report. piease feel free to contact me.
| | ! ‘ BOULDERS
r _ ! ! | noreD
b J { 3 \ I Sincerely,
| | |
— A+ JER REFUSAL AT 13.5 FEET | ‘ | / . w5
' ’ = | A Red e d
T uATER Leve osserua | | | | el
; WATER LEVEL OBSERVATIONS: [ s gl ' | | v C
| oA | I
- AUGER IN:  NONE ' J ; | ! : ‘[ Ji11 Kofoed
B AUGER 0UT: NONE i ; | | | i | frpject Manager
B i > 1
_ ‘ | 1
= - | | Enclosures
] |
b | I
I} i} il j‘ | | | | !
i I | | ‘ "
i | i
— | { H
I |
5 4 \ | |
I i | |
| i i 1 |
1 - 3
I i
i 5 g | | !
s ! | | ' |
— | | | i
j Sp }# ’
- = ATRLTT NT ] IMNADATARY A Ao
:1.:5‘{4!"1& Gh" ]-.mBﬁEﬂ.: QB F .‘li\gdfh!ﬂh
o - - This ranor shatl not be racroauced. sxcent in fulil,
WIThout the written consent of Faca Anawucal Services. inc. |
|
EAR )
THWORK d RTHWORK 02300 - 31
02200 _ 20N -3
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TAS 03.5 AD , Additions and Renovations at the
. A, . : . i 2 +
Additions and RBUOV&HQ 21323‘ ! Iroquois Service Area, Milepost 209.90 +
Iroquois Service Area, Milepog nsalﬂg Pacz Analytical Services, Inc.
P 20990 7726 Molier Road
A ' ace Ana,fmw % S P 5 indianapotis, IN 46268
Na / n / ; o ,ﬂ - }/Z / hone: 317.875.5694
_raceAnalyiica '"C-’éngi /’ﬂ ace Analylica e 317 a2 50as
) A Fax: 317.872.
/ www. pacelabs.com Phong. 2., www.pacelabs.com
/ Fag 3000 . ‘
/ & ) Lab Project Number: 50147506 ) .
boOPEl Lab Project Number: 5014756 Client Project 1D: NYS Thruway Iriquois/806-15036
605 Toung St. Client Project ID: WYS Thruway Tpjquns .
. *M1quois/gge . ate Collected: 05/15/01 13:0
Tonawanaa. NY 14150 -1y e Project Sample Number: S014756-002 e ies Lol e
Lep Sampl2 FC:T[] Tgégﬁaii::}": I © Matrix: Soil Hate: Recemveds, (RZ18A0 2l
glient Sample ID: IR =829 ‘
Results Units PRL Analvzed  Analyst  CAS# Fenote  Lamik
Atin: Mr. David Sabol sarameters esult o
Phone: 716-694-3657
Solid results are reported on 3 wet weight basis aC Semivolatiles ) ~
L oanic ' Method: EPA 3015 Mod Sxt Prap Mebod: £k allBNod &0
Lab Tzmpis Mo: 864 A Project Sampie Humber: 5014756.101 Date “oilected: 0S/15/01 s aPi-Btased, Soil Had. i N0 o v,'w;;.;’: 0. 05/24/01 12:56 SRS
Slvent Sample I1D: IROQUOISBIZS Matrix: Sotl Date Recetved: 08,19/ o Tt - Biesel 90 I 05/24/01 12:56 SRS  B4-15-1
il O.Terphenyi (S) 05/24/01
Parameters Results Units PRL Analyzed Analyst  CAS# Ftnote |3 Date txtracted
- - GC Volatiles ;
GL Semtvolatiles : EPA B015 Mod Pur Prep Method: EPA 8015 Moa Pur
Low (tphg)Purge Mod. 8015 Method: EPA: 8015 HMod:Fur : A
. _ . TPH. Low (tphg)Purg - i 1.0 05/23/01 03:11  JAH s
TPH-Diesel, Soil Mod. 3015 Method: EPA 8015 Mod Ext Prep Method: £PA 8015 Mod Ext TPH - Gasoline - a1 s 05/23/01 03:11 JAH  460-00-4
TPH - Diesel ND ng/kg 10. 05/24/01 14:04 SRS 4-gromofluoropenzene (5) :
o-Terphenyl (S) 93 - 05/24/01 14:04 SRS  84.15-1 Method: EPA 8021 Prep Method: EPA 8021
Date Extracted 05/24/01 Arcmatic Volatile Organmics - T 1.0 05/24/01 04:55 JAHL 71-43-2
Benzene ND uc::fké 5.0 05/24/01 04:55 JAHL "_GD-JLll‘:l
GC Voiatiles tthyibenzene 0 uglkg 5.0 05/24/01 04:55 JAH1 108-38-3
i 5 ; JAHL  1634-04-4
. ‘ ) ‘ Toiuene £t e ND ug/ikg 4.0 05/24/01 0-‘1.?5 jA} 03
TPH. Low (tphg)Purge Mod. 8015 Method: EPA 3015 Mod Pur Prep Method: EPA 8015 Mod Pur Methyl-tert-butyl eth D ug/kg 5.0 05/24/01 04:55  JAHL .
TPH - Gasoline ND ma/kg 1.0 05/23/01 02:43  JAH mdo-Xylene \D ug/kg 5.0 05/24/01 04:55 JAHL 95-47-5
4-dromofluoropenzena (S) 88 i 05/23/01 02:43 JAH  460-00-4 o-Xyiene ) ;\ID ug/kg 10. 05/24/01 04:55 JAHI 13.3[]‘49':
Ayiene (Totai) - i v 05/24/01 04:35 JAH1 2164-17-2
Aromatic Yolatile Organics Method: EPA 8021 Prep Method: EPA 8021 a.a.a-Trifluorotoluene (5) '
3enzene ND ug/kg 1.0 05/24/01 01:02 JAH1 71-43-2
Ethyibenzene ND ug/kg Sl 05/24/01 01:02 JAHL 100-41-4
Toluene ND ug/kg 5.0 05/24/01 01:02 JAH1 108-88-3
Metnyi-tert-butyl ether ND ug/kg 4.0 05/24/01 01:02 JAH1 1634-04-4
m&p- Xylene ND ug/kg 5.0 05/24/01 01:02 JAHL
o-Xyiene ND ug/kg 5.0 05/24/01 01:92 JAH1 95-47.5
Xylene Total) ND ug/kg 10. 05/24/01 01:02 JAHL 1330-20-7
d.a.3-Trifluorotoiuene (S) a3 X 05/24/01 01:02 JAH1 2164.17-2
) Page: 2
Date: 05/25/01 Page: ! Date: 05/25/01
: o 1 AROD ATREY AN 3"9"3“""
REPORT OF LABDRATERY ANALTSES
. e I ATy ey e I NFEng; . bt | Ul - & i
REPCAT OF LABORATORY ANALYSIS AEPOR) -
. ) ) This report znall nart be reproguced. except in iull.
'ais report snail not te raproguced. axcaot in full. without the written consent of Pace Anaiytical Services, inc.
WITthGUT the written consent of Bace Analvtical Services, !nc. '
BAR 02300 - 33
LART
EARTHWORK 02300 - 32 § ““THWORK
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TAS 03-5A, D213284
g D2132 ' Additions and Renovations at the
tiong at Iroquois Service Area, Milepost 209.90 +
St209.95. Pace Analytical Services, inc.
7726 M

g ; ;! e Pace Angpn: 2 N [ B S ’ ]
_raceAnalytical i / _raceAnalytical

TAS 03-54
Additions and Renovy
Iroquois Service Area, Milepg

Gilzr Aoag
N 46258

Gy . R
) n o . QUALITY CONTROL DATA Phone: 317.8
/ WWW. paceias.com iaagnjy s W8 / www.pacelabs.com QUALITY CONTROL DATA e
/ wh{,lne_“}u i
i Far g |
Lab Project Numper: 5014755 1
C1Hent PROTEEE The NS Pl - : o
e ———— =Nt rraject ID: NYS Thruway 1F1qu075/% o Lab Project Number: 50147506
"ARAHETER FOOTNOTES — 5 Client Project ID: NYS Thruway Iriquois/806-15036
QC Batch: 24568 QC Batch Methoa: EPA 8015 Mod Ext
s Not Detected anaivsis Method: EPA 8015 Mod Ext Anaiysis Description: TPH-Diesel, So1l Mod. 801%
Lo ot Zsleulaple Associatad Lab Samples: 501052864 501052872
SRL Pace Reporting Limit
(S} Surrogate
METHOD 3LANK: 501059455
] Associated Lab Sampies:
501052864 501052872
iMethod
Blank
Parameter Units Result PRL Footnotes
TPH - Diesel mg/Kkg ND 10
n-Terphenyl (S) ¥ 87
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 501059463 3501059471 Matrix Matrix Spike
Spike Spike Spike  Sp. Dup.  Dup
Parameter Units 501052864  Conc. Result % Rec  Result % Rec  RPD  Footnotes
TPH - Diesel mg/kg 2513 83.53 71.43 3 66.61 77 7
o-Terphenyl (S) 106 129
LABGRATCRY CONTRCL SAMPLE: 3501059489
Spike LCS Spike
Parameter Units Conc. Result % Rec Footnotes
TPH - Diesel maskg a3.23  ee.81 84
o-Terpnenyl (5) 109
Date: 05/25/01 - Date: 05/25/01 Page: 4
Page: :
g 7" NN N ATMDBATARY AMAIYe:sa
Fy-fial =G T AF i_ ARCQATANY 337 95+ o ?u.."s‘:i PRV VST S P 43; nn&bld.- il
= Hildd U o Lid R g g j‘ilrﬂi..i)ﬂ\,
Hi R, This re snall not D raprogucsa. 2xcept in ful
“ithout the wririen consent of Pace Analytical Ssrvices. inc e
EARTHWORK E i
02300 - 34 ﬂ SRTHWORK 02300 - 35



TAS 03-5A,D213284
13y, Additions and Renovations at the
Iroquois Service Area, Milepost 209.90 +

Pace Ana.‘yﬂcal Serwces Inc.

TAS (3. 54,

Additions and Renovatl
Iroquois Service Area, Ml]ﬂpoat 204 ay,
9.

, N Pace 4
ceAnalytical T

E ceAnal Wx’Ca/

/ -
/ - = Ud]an ~ 2= 2
WWW, 2 QUALLTY CONTROL DATA i e QUALITY CONTROL DATA
/ Ww.gacelans, com R TA P ka, b www. pacelabs.com QuA Y
[ ng‘;,. /
|
/
Lab Project Wumper: 5074755 Lab °rcject Humber: 5014755
C’-‘ientkﬂramr‘ LD .]y; T;r-x r Ciient Projact ID: NYS Thruway Iriquois/B06-15036
OC Batch Merhod: epa 5 Hod Pyr JEC : NYS Thruway AMQUO‘?S,-Iﬁﬂé_-;._ ¢ Batch: 24604 OC Batch Method: =PA 38021
16 P - s I ) ~3 gC obatc : g N . —
HaHod B Shicn f\nal,ysws Descriotion Low (tphg)Purge Mod. 3015 Analysis Method: EPA 3021 Analysis Description: Aromatic Yolatile Organics
501052864 501052877 - e 501052864 501052872
As50C S 5010 1052872
HETHOD 3LANK: 501059695 i e = —
Asscociated Lab Samples: Kf METHOD :Lf\fo(-b :WEL s
501057 n Ass ted Lab >amplies:
501052864 501052872 psocia S—
{ethod
Blank
Parameter ~
ara Units Result PRL Footnotes T— Unts PRL Footnotes
TPL" - Gasoline e GEIMIESIE o o S
il I mg/kg NO - Benzene ug;k’g ND 1
-Bromofluorobenzene (S) 4 38 c h o ug/kg ND c
h cthylbenzene ug/! S
Toluene ug/kg ND 5
] ¥ g Methyi-tert-butyl ether ug/kg ND 4
KE & MATRIX SPIKE DUPLICATE. S1059790 = — S Hethy 4 . 4
i SPIKE DUPLICATE: 501059729 501059737 Matrix Matrix Spike man-{ylene ug/kg ND 5
Parameter Vi - . ,:p.ke Spike Spike  Sp. Dup. Dup 0-%ylene ug/kg ND 5
Units 501057855 Conc Resuit D a . A ik ND 10
57855 Conc. Resuit s Rec  Resuit Y Rec  RPD Footnots: iylene (Total) ug/kg i 1
L T L] - . AT rey w
TPH - 3asold = I ] a.a,a-Trifluorotaiuene (S) k 39
i~5rcmgi:jc‘1r2§enzene (5) A g 23.00 22.36 9 W_ 86 5 .
' i Lo
o o
ad 75 =
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 501061402 50106141 Matrax Matrix spike
Zoike 3 o7k Sp. D D
—?T_T:__lf‘,n—,iﬁ——-———g_ Spike Sp1ke Spike  Sp. Dup. Dup )
ABORATORY SUNTROL SARLE ~lol: 501089703 501058711 __-—_—_I_—jre___i_—_*’_ﬁ— Carameter Units 501052864 Conc. Result Y Rec Result 5 Rec RPD Footnotes
Spike LCcs Spike LCsp ;
Parameter - n S B =L Qup : e - - Sl
Units Conc, Result ¥ Rec  Resylt v Rec RPD  Footnotes Benzere ugrkg £ Lok o0 _; f; i? Bg f : :,
TPH - Gasolime T T ——— ——— O Zthylbenzene ug/kg 0 100.70 70.8 1 72.28 7 4
eH - Gasolin e s —— . yibe 9/kg / Tl b u.0 - fe.es -
BT, 4 - mekg 25 S 08 27.45 1 “aiuene ug/kg 0 100.920 76.29 76 80.39 a0 g
HERHensheneane 18] 56 - T&D-Ayiene ug/kg H 200.00 137.8 69 142.8 71 2
i s — o e 5 i
0-Aylene ug/kg 0 100.00 71.63 Z 72.96 3 2
i.3,3-Trifluorotoluene (S 108 113
LABORATORY CONTROL SAMPLE 4 LCSD: 501061436 501061444 Zpike
Soike LCS Spike OSh Duo
Paramecter Units Conc. Result % Rec Result % Rec RPD Footnotes
Senzans ug/kg 100 104 9.37 37 7
Zthylbenzene ug/kg 100 109  103.5 104
Toluene ug/kg 200 g 109 103.7 104 5
M&0- 1ylene ug/kg 200 Z19.2 110 212.5 106 3
Barms 38/
Sata: 15/25/01 5 3a8 Date: 05/25/01 Page: 5
neEm - 5 yr=o = _— G mem 1 87 13117 gmanm
iy = oy = <gmn s 1 vans 4 %13 gmAn
e U : ""‘Blﬂﬁfﬂ W nlit:_!ugs NET Al U ,J-AHUE#" ; ="2. A ey i
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Units Conc. Result v Rec Result < Rec RPD Footnetes
ug/kg 00 109.1 209 1045 105 FE {
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