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1.0 PROJECT INFORMATION 
 
1.1 PROJECT AUTHORIZATION 
 
Written authorization to proceed with this project was provided by Mr. Edward Snoble 
with The Jenkins Group, Inc. by signing PSI’s proposal #23378 dated June 17, 2010 on 
July 12, 2010. 
 
1.2 PROJECT DESCRIPTION 
 
Project information was provided by Edward Snoble, AIA of The Jenkins Group, Inc. on 
June 9, 2010 via electronic mail which included several attachments.  The attachments 
included a Statement of Work (SOW) document dated May 24, 2010 along with several 
conceptual plans generally labeled as New Commissary – Site Option A dated February 
13, 2010.  An electronic drawing of the conceptual site plan which contained the 
requested boring locations was also provided. 
 
The Jenkins Group reported that maximum column and wall loads will be no greater 
than 125 kips and 5 kips per linear foot, respectively.  PSI has also assumed that cuts 
and fills on the order of 2 feet or less will be needed to achieve design grades. 
 
The SOW indicated that there will be three different pavement sections to accommodate 
different daily traffic loading conditions including Parking Area Paving (cars only - no 
trucks), Heavy Duty Paving (5,000 cars and 50 trucks) and concrete Truck Loading 
Area Paving in the Receiving Area (25 loaded semi-tractor trailers). 
 
The information presented in this section was used in our evaluation.  Estimated loads 
and corresponding foundation sizes have a direct affect on the recommendations, 
including the type of foundation, the allowable bearing pressure, and the estimated 
settlement.  In addition, estimated subgrade elevations and cut/fill amounts can have a 
direct affect on the provided recommendations.  If any of the noted information has 
changed or additional information becomes available, PSI should be notified so that we 
may amend the recommendations presented in this report, if appropriate.   
 
1.3 PURPOSE AND SCOPE OF WORK 
 
The purpose of this study was to evaluate the subsurface conditions at the site and to 
develop geotechnical related foundation, slab-on-grade, pavement and fill 
recommendations.  PSI’s scope of services included a review of geologic maps of the 
area, ReMi testing for Seismic Site Class (See Appendix), drilling 12 test borings to 
depths ranging from 10 to 50 feet below site grades.  The results of the field work 
formed a basis for this geotechnical report which contains our recommendations.   
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2.0 SITE AND SUBSURFACE CONDITIONS 

 
2.1 SITE LOCATION AND DESCRIPTION 
 
The project site is located at the Mitchell Field Air Force Base (aka Mitchell Field) 
located in Garden City, New York.  The subject site is bounded by 7th Street to the 
north, Geoffrey Avenue to the west and Davis Avenue to the south and paved 
parking/landscaped areas to the east.  Based on our site observations, the site is 
currently covered with asphaltic pavements or landscaped areas.  At the time of our 
exploration the site appeared to be relatively level.  Based upon a 2005 topographic 
survey by Barrett, Bonacci & VanWeele, P.C., the grades across the site range from EL 
87 to 90 feet. 
 
The southern portion of the subject site was previously occupied by two separate 
structures which were recently demolished.  The larger structure towards the southwest 
was reportedly a slab-on-grade.  The smaller structure to the southeast was reportedly 
a 3,700 SF retail structure that contained a basement.  No information was provided 
regarding the backfilling operations for this basement.  The provided plans indicate that 
the proposed new building footprint will be situated overtop a significant portion of the 
former slab-on-grade demolished structure.  To a much lesser extent, the new footprint 
will also be located over a limited portion (an area measuring approximately 5 by 30 
feet) of the former retail structure that contained a basement.   
 
2.2  SUBSURFACE CONDITIONS 
 
 2.2.1 LOCAL GEOLOGY 
 
According to the Lower Hudson Sheet of the Surficial Geologic Map of New York, the 
site is underlain by Outwash Sands and Gravels (og) consisting of coarse to fine gravel 
with sand with proglacial fluvial deposition, well rounded and stratified, typically 2 to 20 
meters (6 to 65 feet) thick (D.H. Cadwell, 1989).  According to the Lower Hudson Sheet 
of the Geologic Map of New York (1970; Reprinted 1995), indicates that underlying 
geology consist of the Monmouth Group, Matawan Group and Magothy Formation (Km) 
which consists of silty clay, glauconitic sandy clay, sand, gravel.  These deposits extend 
upwards of 600 meters feet below the ground surface. 
 
 2.2.2 SUBSURFACE EXPLORATION 
 
PSI subcontracted the services of Tri-State Drilling, Inc. to drill 12 test borings at the 
site.  These borings were drilled on August 16 and 17, 2010.  The boring locations were 
selected by The Jenkins Group and marked in the field by our private utility locator 
subcontractor, DRC, Inc.  DRC, Inc. placed the test borings to avoid conflict with 
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existing private utilities.  Our drilling subcontractor notified Dig Safe for public utility 
clearance, prior to drilling the site.   
 
The borings were advanced with hollow stem augers to depths ranging from 10 to 50 
feet below the ground surface (bgs) in general conformance with ASTM standards.  
Pavement (P-1 through P-6) and building borings (B-1 through B-6) were typically drilled 
to depths of 10 or 25 feet bgs, respectively.  However, one building boring, B-1, was 
drilled to a depth of 50 feet as required by the requested scope of work. For each 
boring, Standard Penetration Tests (SPT) were performed and 2-foot split spoon 
samples were obtained at regular intervals to the boring termination depth.  The soil 
samples will be stored in our laboratory for further analysis, if requested. Unless notified 
otherwise, the samples will be disposed of after 6 months.   
 
PSI visually classified the soil samples encountered in test borings. The results of the 
visual classifications, the SPT blow counts, and water level observations are presented 
in the boring logs in the Appendix of this report.  The results of the drilling are 
summarized as follows: 
 
Surficial Materials:   
At the ground surface, the test borings typically encountered 1 to 3 inches of asphalt or 1 
to 6 inches gravel cover or 3 inches of topsoil.  Under the asphalt up to 3 inches of gravel 
base was encountered.  In Borings B-1 and P-4, immediately below the asphalt, an 11-
inch thick concrete pavement was encountered.  Both these borings are along the 
alignment of an abandoned road, Geofrey Avenue. Please note that the actual amount of 
surficial material may vary widely between boring locations.   
 
FILL:   
Below the surficial materials, apparent FILL materials were encountered at all test 
boring locations to depths ranging from 2 to 7 feet below the ground surface (bgs).  The 
deepest fill was encountered at Borings B-3 and P-3 which was the former location of a 
retail structure which reportedly contained a basement.  Boring B-3 also encountered 
the most construction debris which consisted of rock rubble and red brick. Across much 
of the site, the FILL was typically classified as brown to dark brown/gray silty sand or 
sandy silt with varying amounts of gravel.  The Standard Penetration Test (SPT) N-
values in the FILL ranged from 7 to 31 blows per foot (bpf). 
 
Glaciofluvial Deposits:   
Below the fill, glaciofluvial deposits were encountered in all test borings to the boring 
termination depths.  Glaciofluvial deposits are materials transported by glaciers and 
subsequently sorted and deposited by water streams emanating from melting ice.  
These soils were generally classified as tan to brown to orange brown Poorly Graded 
SAND (SP) with varying amounts of fine gravel and silt.  The SPT N-values ranged from 
17 to 63 bpf, indicating medium dense to very dense relative densities. 
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The preceding subsurface descriptions are generalized to highlight the major soil strata 
encountered during the exploration.  The boring logs included in the Appendix A should 
be reviewed for specific information at individual boring locations.  The strata shown on 
the logs represent the conditions only at the actual boring locations.  Variations may 
occur and should be expected between boring locations.  The strata represent the 
approximate boundaries between subsurface materials, where the actual transition may 
be gradual.  
 
Refraction Microtremor Profiling 
 
PSI performed Refraction Microtremor (ReMi) testing along two profiles at the site.  
ReMi is a surface geophysical technique that uses background vibration as the source 
for determining the shear wave velocity profile.  The result of the testing is a one-
dimensional shear wave velocity profile of the subsurface materials based on data 
recorded with a 24-geophone array.  The results of the ReMi testing have been included 
in Appendx D of this report.  Based on the 1-D shear wave velocity profiles, the upper 4 
to 8 feet of material at the site had relatively low velocities of 550 to 800 feet per 
second.  Below those depths, the shear wave velocity stepped up to around 1000 feet 
per second in the profiles to a depth of 100 feet indicating competent materials.   
 
2.3 GROUNDWATER CONDITIONS 
 
At the time of our drilling activities, groundwater was only encountered at the deeper 
test boring, B-1, at a depth of 34 feet bgs.  The observations presented on the test 
boring logs represent the groundwater conditions at the time of measurement and may 
not be indicative of other times.  Additionally, discontinuous zones of perched water 
may exist within the overburden materials and the builder should anticipate surface and 
subsurface seepage into any subsurface excavations during high moisture periods of 
the year.  Variations in groundwater levels should be expected seasonally, annually, 
and from location to location. 
 
2.4 LABORATORY TESTING 
 
Laboratory testing was performed on select split-spoon and bulk samples obtained 
during drilling.  The laboratory tests included natural moisture content, specific gravity, 
sieve analysis, Atterberg Limits, moisture-density relationships and California Bearing 
Ratio.  A series of tests indicating corrosion potential were also performed and 
discussed below.  The soil laboratory test results are summarized in the table below.  
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Table 2:  Summary of Soil Classification Laboratory Test Results 

ATTERBERG LIMITS Proctor Results 
(ASTM D-1557) 

Sample 
Location 

Sample 
Depth (ft) 

Maximum 
Dry 

Density 

Optimum 
Moisture 
Content LL PL PI 

USCS 
Soil 

Class 

B-1 8 to 10 --- --- NP NP NP SP 

B-4 4 to 6 --- --- NP NP NP ML 
B-5 4 to 6 --- --- NP NP NP SP 

P-1 Upper 5 129.5 pcf 9.4% NP NP NP SM 

P-2 Upper 5 134.5 pcf 6.3 % NP NP NP SM 

P-4 Upper 5 125.3 pcf 8.9 % NP NP NP SM 

Note:  Grain distribution curves are included in the Appendix of this report. 
 

The moisture content results of results of soil samples tested ranged from 2 to 20 
percent and are graphically represented on the test boring logs. 
 
California Bearing Ratio (CBR) tests were performed from bulk samples collected from 
the upper 7 feet from test borings P-1, P-2 and P-4 scattered across the site.  The CBR 
curves have been included in Appendix B.  These results did vary widely for the three 
samples collected with values ranging from about 15 to 45 percent at 95 percent 
compaction.  Furthermore, an anomalous result was obtained on the bulk sample 
collected from P-1 where the CBR value actually decreased with increased compaction. 
In PSI’s opinion, the variable results can be attributed to variable nature of the FILL 
across the site. 
 
Corrosion Potential 
 
A series of tests for corrosion potential were performed on bulk samples collected from 
Borings P-1, P-2 and P-4 consisting of pH, resistivity, sulfate and chloride content testing 
to evaluate the corrosion potential for underground structural elements and/or utilities.  
The test results are summarized in the table below. 
 
Table 3:  Summary of Corrosion Potential Testing 

Corrosion Test Results 
Boring 

Number 
Depth 

(ft) 
Resistivity 
(Ohm-cm) 

Chloride 
(ppm) 

Sulfate 
(ppm) 

pH 

P-1 Upper 5 ft 6,700 67.1 171 7.74 
P-2 Upper 5 ft 3,550 ND 209 7.43 
P-4 Upper 5 ft 2,650 ND 60.2 10.52 

Note: ND is “Not Detected” 
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According to FHWA wherever the pH of the soil is 4.5 or less (none of the samples 
tested) or resistivity value is 2,000 ohm-cm or less (none of the tested samples), the 
foundation design should be based on an aggressive subsurface environment.  
 
Subsurface soils with resistivity values between 2,000 and 5,000 ohm/cm where 
chloride ion content is greater than 100 ppm (none of the tested samples), or soluble 
sulfate ion content is greater than 200 ppm (Sample from Boring P-4), then the 
foundation design should be based on an aggressive subsurface environment. 
 
Resistivity values higher than 5,000 ohm/cm are typically considered non-aggressive to 
steel (Sample from Boring P-1).  Soils with a sulfate concentration less than 1,000 ppm 
are not considered corrosive to concrete according to the American Concrete Institute 
(ACI).  These laboratory reports are included Appendix B at the end of this report.   
 
In summary, the site soils are not anticipated to be corrosive to concrete; therefore, 
Type I Portland Cement should be adequate.  However, there may be some corrosion 
risk to steel or ductile iron utilities. 
 

3.0 OBSERVATIONS AND EVALUATIONS 
 
3.1 GENERAL 
 
The test borings did encounter FILL at the site.  There was a surficial fill layer across the 
site that ranged in thickness between 2 to 4 feet bgs.  After this surficial fill is proof-
compacted and detected unstable areas are removed, it should be adequate to support 
the proposed construction.  However, the test borings B-3 & P-3 did encounter deeper fill 
(up to 7 feet) which was debris laden in Boring B-3 in the vicinity of the 3,700 SF retail 
structure which contained a basement. 
 
In PSI’s opinion, the deeper, debris laden fill present at the footprint of the basement 
should be removed in its entirety beneath the new building and associated pavement 
areas.  This debris laden fill is believed to be the result of demolition activities of the retail 
structure which reportedly contained a below grade basement level.  It should also be 
noted that it is uncertain if the basement covered the full area of the footprint.  Moreover, 
only one of two borings performed in this area encountered obvious evidence of 
construction debris.  Therefore, a reduction in the depth and/or area of undercut may be 
acceptable at the former basement footprint, if it is explored with test pits before or during 
construction under the observation of a PSI representative.  
 
After the fill conditions have been adequately addressed as discussed in the following 
sections, PSI anticipates that standard shallow foundations will be suitable for the 
proposed structure. 
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Based on Borings B-1 and P-4, it appears that an 11-inch thick concrete slab, believed to 
be associated with the abandoned Geoffrey Avenue road, is present just below the 
asphalt pavement at these two boring locations.  In general, the potential exists for the 
presence of buried foundations, concrete slabs and below ground chambers.  Where 
encountered these items should removed in its entirety beneath the building footprint and 
new pavements.  We also recommend that any abandoned utilities beneath the proposed 
new footprint be removed and replaced with structural fill or grouted in place. 
 
PSI anticipates that foundation and utility excavations can be performed with medium to 
heavy duty construction equipment.  However, where relatively intact concrete slabs or 
foundations are encountered,. impact hammers may be needed to remove these 
obstructions.   
 
Groundwater was located at about 34 feet below site grades and is not anticipated to 
impact excavations. 
 
3.2  SITE PREPARATION AND EARTHWORK RECOMMENDATIONS 
 
After clearing construction areas of pavements, concrete slabs and landscaped areas, 
the site should be proof-compacted with a 15-ton vibratory roller.  Loose/soft or wet soils 
identified during the proof-compaction should be excavated to an acceptable bearing 
stratum as determined by the PSI representative.  Below the new commissary footprint 
and pavements, abandoned foundations, slabs and utilities should be entirely removed 
and/or abandoned utilities grouted in place.  Excavations or depressions left from 
removal of underground features should be backfilled with compacted structural fill.   
 
PSI does recommend the mass removal of debris laden fill encountered at the former 
location of retail structure which contained a basement unless all or part is confirmed to 
be suitable with exploratory test pits under the supervision of a PSI representative.  
 
Grades should be restored by backfilling with structural fill, placed and compacted in 
accordance with the criteria in Section 3.3 Structural Fill Material Placement.  The 
placement of a geotextile and/or coarse graded stone may be required to stabilize the 
undercut subgrade and to facilitate backfilling. 
 
Subgrade areas should be kept properly drained and free of ponded water surfaces.  
This may be achieved by either sloping the site topography adjacent to the construction 
to direct the water away from the excavation, or trenching and berming to collect the 
excess run-off.  Final excavations to desired subgrades should be accomplished 
immediately prior to the placement of concrete. The contractor should not place concrete 
on disturbed subgrades.  If the subgrade soils are wet, machine or foot traffic should be 
reduced or eliminated to lessen disturbance of the subgrade.  If the site clearing is 
performed separate from the proposed building construction, restoration of the site to 
provide for positive drainage is recommended.   
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Materials placed as fill below pavements and buildings should meet the requirements of 
structural fill as provided below.  It is also recommended that PSI be retained to perform 
field density testing during fill placement. 
 
3.3  STRUCTURAL FILL MATERIAL AND PLACEMENT 
 
Structural fill should be used to for any new fill or backfill beneath buildings and 
pavements.  If free of debris, the typical soils types encountered in our borings at this 
site generally appear suitable for use as structural fill, however, it should be tested and 
evaluated prior to re-use.  Structural fill needed for filling or backfill operations may need 
to be imported to the site given the apparent minimal cuts/fills required to achieve 
design grades.  Materials to be used as structural fill should be tested for compliance 
with the specifications for structural fill below.  If the materials do not meet the 
specifications, then they may be placed in areas to be landscaped or removed off-site.  
 
Structural fill should consist of inert material that is hard, durable, free from organic 
matter, compressible materials, surface coatings, construction debris and deleterious 
materials.  The fill should have a maximum particle size of 3 inches, a maximum liquid 
limit of 40 percent and a maximum plasticity index of less than 20 percent, as per ASTM 
D-4318.  The fill should have a Modified Proctor maximum dry density greater than 110 
pounds per cubic foot (pcf).  Samples of the proposed fill materials should be tested and 
evaluated by PSI prior to placement. 
 
Structural fill should be compacted in maximum 8-inch loose lifts to at least 95 percent 
of the Modified Proctor maximum dry density (ASTM D-1557), with moisture contents 
within ±2 percentage points of optimum moisture content.  Fill materials compacted with 
hand-guided, lighter equipment should be placed in lifts no greater than 4 to 6 inches 
thick.  Moisture control (increasing or decreasing the moisture content) of the 
engineered fill materials may be necessary for compaction. 
 
The on-site soils will be sensitive to moisture content variations.  This general sensitivity to 
water will influence construction, since subgrade support capacities may deteriorate when 
this soil type becomes wet and/or disturbed. It is not unusual for wet or cool season 
grading operations to be hindered by the continual need to dry back the on-site natural 
soils during placement.  If fill placement must proceed during other than the summer 
months, the use of imported granular fill with less than ten (10) percent passing the No. 
200 sieve may be necessary.   
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3.4 FOUNDATION RECOMMENDATIONS 
 
3.4.1 SHALLOW FOUNDATIONS 
 
After the site has been prepared as described in Section 3.2 above and the foundation 
excavation bottoms are compacted to 95 percent of the maximum dry density of the 
Modified Proctor, the proposed structure may be supported on shallow spread footings. 
These foundations can be sized for net allowable bearing pressure of 3,000 pounds per 
square foot (psf).  Utilizing this allowable bearing pressure, we estimate that total 
settlements will be less than 1-inch or less (See Appendix C).  Exterior foundations 
should be designed for a minimum embedment of 36 inches below final exterior grades 
to provide adequate cover for frost protection.  However, in areas where interior 
foundations are constructed in heated areas, the footings may be constructed at a 
minimum depth of 18 inches below final exterior grades.  
 
Where unsuitable bearing conditions are encountered as determined by the 
Geotechnical Engineer or his designated representative, these soils should be undercut 
and replaced with controlled structural fill.  Unsuitable foundation bearing conditions 
may consist of, but not limited to soft/loose relative densities, excessively wet 
conditions, nestled debris or relatively intact hard obstructions. The over-excavation 
should extend laterally from all foundation edges a minimum of one half the depth of the 
undercut.  The backfill should consist of approved, compacted structural fill in 
accordance Section 3.3 presented below. 
 
We recommend that wall footings have a minimum width of 18 inches and that column 
footings have a minimum width of 24 inches, regardless of the actual bearing pressure. 
Wall footings should be provided with nominal, continuous, longitudinal steel 
reinforcement for greater bending strength so they can span across small areas of loose 
or soft soils that may go undetected during construction.   
 
3.5 SEISMIC DESIGN 
 
The project site is a federally owned property and therefore is subject to the 2006 
International Building Code.  As part of this code, the design of structures must consider 
dynamic forces resulting from seismic events.  These forces are dependent upon the 
magnitude of the earthquake event as well as the properties of the soils that underlie 
the site.  As part of the procedure to evaluate seismic forces, the code requires the 
evaluation of the soil Seismic Site Class, which categorizes the site based upon the 
characteristics of the subsurface profile within the upper 100 feet of the ground surface. 
To define the soil Site Class for this project, PSI performed Refraction Microtremor 
(ReMi) study to establish a shear wave velocity profile and weighted shear wave 
velocity average for the upper 100 feet of the subsurface.  The results of the ReMi 
testing are included in Appendix D.  
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Based upon the two ReMi arrays performed, the site exhibited a weighted average 
shear wave velocity (in the upper 100 feet) of 981 feet per second (fps) for Array 1 and 
1,089 feet per second (fps) for Array 2. Based upon this evaluation, the subsurface 
conditions within the site are consistent with the characteristics of a soil Site Class “D” 
as defined in Table 1613.5.2 of the building code. 
 
Based on a soil Site Class of D, the USGS-NEHRP probabilistic ground motion values 
for latitude 40.7285o and longitude -73.6016o obtained from the USGS geohazards web 
page (http://earthquake.usgs.gov/hazards/) are as follows:  
 

Ground Motion Values* 

Period (sec) 

Mapped MCE 
Spectral 
Response 
Acceleration** 
(g) 

Site 
Coefficients

Adjusted 
MCE 
Spectral 
Response 
Acceleration 
(g) 

Design Spectral 
Response 
Acceleration (g) 

0.2 Ss 0.320 Fa 1.544 Sms 0.295 SDs 0.329 

1.0 S1 0.066 Fv 2.40 Sm1 0.105 SD1 0.105 

NOTES:  *Based upon a 2% Probability of Exceedence in 50 years 
  **At B-C interface (i.e. top of bedrock). 
  MCE = Maximum Considered Earthquake 
  g = acceleration due to gravity 

 
If the Seismic Design Category, as determined from the intended building use and the 
BC 1613.5.2, is interpreted to be C, D, E or F, the code requires an assessment of 
slope stability, liquefaction potential, and surface rupture due to faulting or lateral 
spreading.  Detailed evaluations of these factors were beyond the scope of this study. 
 
However, the following table presents a qualitative assessment of these issues 
considering the site class, the subsurface soil properties, the groundwater elevation, 
and probabilistic ground motions: 
 
Hazard Relative Risk Comments 
Liquefaction Low The subsurface conditions within the upper 50 

feet consist of medium dense soils. 
Slope Stability Low Probabilistic ground accelerations are very low 

and significant slopes do not exist at this site 

Surface 
Rupture 

Low No active faults underlie the site and the materials 
beneath the site considered to have a low risk of 
liquefaction. 
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3.6 FLOOR SLAB RECOMMENDATIONS 
 
The concrete slab for the structure may be ground-supported (slab-on-grade) on a 
subgrade prepared in accordance with Section 3.2.  For the subgrade prepared as 
recommended in this report, grade slab design may be based on a Modulus of 
Subgrade Reaction, k value, of 200 pounds per cubic inch (pci) based on a presumed 
value for a 1 foot by 1 foot plate load test. 
 
In order to provide a more consistent subgrade reaction immediately beneath any 
concrete slab-on-grade, we recommend that floor slabs be underlain by a minimum of 6 
inches of free-draining crushed rock base course.  PSI understands that the DeCA 
Guide Specification recommends that the drainage course consist of a narrowly graded 
mixture of crushed stone per ASTM D 448 consisting of particles sizes meeting 100 
percent passing a 1-½ -inch sieve and 0 to 5 percent passing a No. 8 sieve.  This 
gradation is acceptable. 
 
The crushed stone should provide a capillary break to limit migration of moisture 
through the slab.  If additional protection against moisture vapor is desired, a vapor 
retarding membrane may also be incorporated into the design.  Factors such as cost, 
special considerations for construction, presence of humidity controlled rooms, and the 
floor coverings suggest that the architect and owner make decisions on the use of vapor 
retarding membranes.  Generally speaking, the vapor retarding membrane for slabs 
with vapor sensitive floor coverings is ideally placed immediately below the slab and 
overtop the drainage layer; and for slabs in humidity controlled rooms it is ideally placed 
below the drainage layer, if a water tight roofing system is in place (otherwise it would 
also be placed immediately below the slab.. 
 
The precautions listed below should be followed for construction of slabs-on-grade 
pads.  These details will not reduce the amount of movement, but are intended to 
reduce potential damage should some settlement of the supporting subgrade take 
place.  Some increase in moisture content is inevitable as a result of development and 
associated landscaping.  However, extreme moisture content increases can be largely 
controlled by proper and responsible site drainage, building maintenance and irrigation 
practices. 
 
Cracking of slabs-on-grade is normal and should be expected.  Cracking can occur not 
only as a result of heaving or compression of the supporting soil and/or bedrock 
material, but also as a result of concrete curing stresses.  The occurrence of concrete 
shrinkage cracks, and problems associated with concrete curing may be reduced and/or 
controlled by limiting the slump of the concrete, proper concrete placement, finishing, 
and curing, and by the placement of crack control joints at frequent intervals, 
particularly, where re-entrant slab corners occur.  The American Concrete Institute (ACI) 
recommends a maximum panel size (in feet) equal to approximately three times the 
thickness of the slab (in inches) in both directions.  For example, joints are 
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recommended at a maximum spacing of 12 feet assuming a four-inch thick slab.  PSI 
also recommends that the slab be independent of the foundation walls.  Using fiber 
reinforcement in the concrete can also control shrinkage cracking.   
 
Areas supporting slabs should be properly moisture conditioned and compacted.  
Backfill soils in all interior and exterior water and sewer line trenches should be carefully 
compacted. 
 
Exterior slabs should be isolated from the building.  These slabs should be reinforced to 
function as independent units.  Movement of these slabs should not be transmitted to 
the building foundation or superstructure. 
 
3.7 RECOMMENDATIONS FOR RETAINING/BELOW FOUNDATION WALLS 
 
For any below grade walls, backfill materials should consist of clean, free-draining 
granular material as further defined below.  Assuming that granular soils will be used for 
backfill behind the below grade walls and area surcharge loads are considered in the 
retaining wall design, the retaining or dock wall should be designed based on the 
following (using the Rankine Theory): 
 
Wall designed for active pressure (free to rotate): 
Equivalent Fluid Pressure = 40 lbs/cubic foot  
Active Earth Pressure Coefficient [Ka]= 0.33 
 
Wall designed to be at rest (not free to rotate at the top): 
Equivalent Fluid Pressure = 60 lbs/cubic foot  
At Rest Earth Pressure Coefficient [Ko]= 0.50 
 
Additional design parameters include the following: 
 
1) Approximate unit weight of soils: 120 pcf. 
 
2) Passive earth pressure coefficient: Kp = 3.00 
 
3) Coefficient of friction (concrete on soil) = 0.35 
 
4) Angle of internal friction (fill soils):  = 30o   
 
The backfill should consist of SP-SM or more granular materials placed in the zone 
behind the wall defined by a 45-degree angle upward from the base of the wall footing 
behind the wall.  The backfill behind retaining walls should be compacted to a minimum 
of 90 percent of the Modified Proctor maximum dry density (ASTM D 1557).  It may be 
necessary to use smaller walk-behind compaction equipment near the walls to attain the 
proper degree of compaction while avoiding damaging the wall as a result of heavier 
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loads produced by larger compaction equipment. 
 
All below-grade walls should be provided with perimeter drains placed behind walls in 
order to intercept and dispose of groundwater or surface infiltration and to eliminate 
hydrostatic pressures on the below grade walls.  The earth pressure parameters 
presented in this section are based on drained conditions for the backfill.  If such 
drainage is not provided, then hydrostatic pressures should be added to the earth 
pressures in the retaining wall design. 
 
3.8 PAVEMENT DESIGN 
 
PSI understands that the grades of the existing pavements preclude its re-use for the 
planned project.  PSI recommends recycling the old pavement as opposed to trying to 
dispose of it or reusing it on-site.  Often there is economic value in the old pavement if it 
is milled and recycled at an asphalt plan. 
 
After the pavement subgrade is prepared as described in Section 3.2 above and before 
the aggregate subbase is placed, the pavement subgrade should be proof-rolled with a 
fully loaded triaxle dump truck.   Areas that are found to be unstable should be removed 
and replaced in accordance with Section 3.3 above.   
 
The pavement should be crowned or sloped in order to promote effective surface drainage 
and reduce the risk of water ponding.  It is also recommended a minimum slope of one 
percent.  In addition, the subgrade should be similarly sloped to promote effective 
subgrade drainage.  
 
3.8.1 FLEXIBLE PAVEMENTS 
 
The following traffic loading was utilized for the three general pavement types, namely 
Parking Area Paving, Heavy Duty Paving and rigid Truck Loading Paving. 
 
Parking Area Paving (Light Duty): 14,500 equivalent eighteen (18)-kip single axle loads 
(ESAL’s). 
 
Heavy Duty Paving: 884,500 equivalent eighteen (18)-kip single axle loads (ESALs).  
The traffic was reported to consist of 5,000 cars/day and 50 two-axle trucks (36 kips) 
per day. 
 
Receiving Area Paving (Rigid):  436,800 equivalent eighteen (18)-kip single axle loads 
(ESALs).  The traffic was reported to consist of 25 semi-trailers (72 kips) per day. 
 
If the anticipated traffic exceeds these values, PSI should be informed so that the 
sections below can be modified for the project; otherwise the site Civil Engineer should 
modify the design. 
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In addition specific design parameters considered in the pavement analysis are as 
follows: 
 
Table 2: Pavement Design Parameters 

PARAMETER FLEXIBLE RIGID 
Design Life (years) 20 20 
CBR (See Note Below) 11 10 
Light Duty ESALs 14,500 n/a 
Heavy Duty ESALs 884,500 436,800 
Modulus of subgrade Reaction, K n/a 200 pci 
Soil Resilient Modulus 11,000 psi  11,000 psi  
Reliability 85% 90% 
Deviation  0.45 0.35 
Initial Serviceability 4.2 4.5 
Terminal Serviceability 2.5 2.5 
Modulus of Rupture  n/a 550 psi 
Load Transfer  n/a 3.2 Dowels or Keys 
Drainage Coefficient  1 n/a 
Asphaltic Layer Coefficients 0.42/0.35  Asphaltic Top/Binder n/a 
Subbase Layer Coefficient 0.12  Crushed Aggregate Base n/a 

Note: The CBR value utilized 11 was based on the lowest value obtained from the CBR laboratory testing performed. 
 

  Table 3:  Flexible Pavement Sections 
Recommended Pavement 

Thickness (inches) Pavement 
Materials Light Duty  

Section 
Heavy Duty 

Section 
Asphalt Top Course 
Type 6, 7F 

1½ 1½ 

Asphalt Binder 
Course Type 3 

2 4 

Crushed Aggregate 
Base (304 Type 2 
or 4) 

6 8½ 

NOTE: A spreadsheet developed by Iowa State using AASHTO 1993 design methods was used to determine 
the pavement sections.  The output from the spreadsheet is presented in Appendix C. 
 
The asphaltic surface course and asphaltic binder course should meet the requirements 
of the New York State Department of Transportation.  The aggregate base should meet 
the requirements of NYSDOT 304 Type 2 or 4. Asphalt cements meeting the 
requirements of a specified NYSDOT Asphalt Top Type 6, 7F and Binder Course Type 
3 courses should be used in the production of the bituminous mixtures.  In general, 
pavement construction should be performed in accordance with the New York State 
Department of Transportation specifications unless otherwise noted. 
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Base course material should be moisture conditioned to within 2 percent of optimum 
moisture content and compacted by mechanical means to a minimum of 95 percent of 
the maximum dry density as determined in accordance with ASTM D 1557 (Modified 
Proctor).  Fill materials should be placed in loose layers that do not exceed about 8 
inches.  The asphaltic concrete material should be compacted to 92 percent of the 
material’s theoretical maximum density as determined in accordance ASTM D 2041 
(Rice Specific Gravity). 
 
3.8.2 RIGID PAVEMENT  
 
PSI understands that rigid concrete pavement is planned for the receiving area.  PSI 
recommends that concrete pavement be designed for a modulus of subgrade reaction 
of 200 pci.  This concrete pavement section is summarized in the table below.  
 
Table 5:  Concrete Pavement Section 
 

 SECTIONS 

 

Material Receiving Area Paving (Rigid) 

Concrete (4,000 psi) 7 inches 

Crushed Aggregate Base 
(NYSDOT Type 2 or 4) 

6 inches 

 
For any pavement, the owner and designer should anticipate the need for periodic 
maintenance. 
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4.0 CONSTRUCTION CONSIDERATIONS 
 
 
4.1 GROUNDWATER CONTROL 
 
Groundwater was encountered at a depth of 34 feet and is not expected to impact the 
shallow excavation depths expected at this site.  However, the potential for perched 
groundwater may exist at this site.  If perched water is encountered or seepage of water 
into foundations occurs, then a gravity drainage system, sump pump, or other 
conventional dewatering procedures should be utilized.  We recommend that the 
contractor be required to design and submit a plan to collect and remove the 
groundwater prior to excavation.  The contractor should be permitted to employ 
whatever commonly accepted means and practices are necessary to maintain the 
groundwater level below the excavation, and to maintain a dry working environment. 
 
Overall site drainage is to be arranged in a manner to direct surface water away from 
the construction area including the slab and pavement subgrades and foundation 
excavations.  Based on PSI’s experience on similar sites, planning and diligence will be 
required on the part of the contractor because of the relatively level site grades.  
 
4.2 EXCAVATION CONSIDERATIONS 
 
In Federal Register, Volume 54, No. 209 (October, 1989), the United States Department 
of Labor, Occupational Safety and Health Administration (OSHA) amended its 
"Construction Standards for Excavations, 29 CFR, Part 1926, Subpart P".  This 
document was established to ensure the safety of workers entering trenches or 
excavations.   
 
Federal regulation mandates that all excavations, whether they be utility trenches, 
basement or footing excavations or others (i.e. underground storage tanks), be 
constructed in accordance with the OSHA requirements.  It is our understanding that 
these regulations are being strictly enforced and if they are not closely followed, the 
owner and the contractor could risk injury to workers and be liable for substantial 
financial penalties.  
 
The contractor is solely responsible for designing and constructing stable, temporary 
excavations and should shore, slope, or bench the sides of the excavations as required 
to maintain stability of both the excavation sides and bottom.  The contractor's 
responsible person, as defined in “29 CFR Part 1926”, should evaluate the soil exposed 
in the excavations as part of the contractor's safety procedures.  In no case should 
slope height, slope inclination, or excavation depth, including utility trench excavation 
depth, exceed those specified in local, state, and federal safety regulations. 
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We are providing this information solely as a service to our client.  PSI is not assuming 
responsibility for construction site safety or the contractor's activities; such responsibility 
is not being implied and should not be inferred. 
 

5.0 REPORT LIMITATIONS 
 
The recommendations and discussions in this submittal are based on the available 
information obtained by PSI and design details furnished by The Jenkins Group.  If there 
are any revisions of the plans for this project or if deviations from the subsurface 
conditions noted in this report are encountered during construction, PSI should be 
notified immediately to determine if changes in the recommendations are required.  If 
PSI is not retained to perform these functions, PSI cannot be responsible for the impact 
of those conditions on the performance of the project. 
 
PSI warrants that the findings, recommendations, specifications, or professional advice 
contained herein have been made in accordance with generally accepted professional 
geotechnical engineering practices in the local area.  No other warranties are implied or 
expressed. 
 
The scope of our services does not include any environmental assessment or 
investigation for the presence or absence of hazardous or toxic materials in the soil, 
groundwater, or surface water within or beyond the site studied.  Any statements in this 
report regarding odors, staining of soils, or other unusual conditions observed are 
strictly for the information of our client. 
 
Upon completion of plans and specifications, PSI should be provided the opportunity to 
review the final design documents.  This review process will allow PSI to verify whether 
or not our engineering recommendations have been properly incorporated into the 
design documents and that the earthwork and foundation recommendations have been 
properly interpreted and implemented. At that time, it may be necessary to submit 
supplementary recommendations.  This report has been prepared for the exclusive use 
of The Jenkins and their Client or design consultants for the specific application to the 
proposed New Commissary at Mitchell Field in Garden City, New York. 
 
 



 

FIGURES 
 
 
    Figure 1: Site Location Plan 
      
    Figure 2: Boring Location Plan 
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Site Location

REFERENCE: U.S.G.S. “FREEPORT, NY”  QUADRANGLE MAP 
ISSUED: 1994
REVISED:

FIGURE 1: USGS SITE LOCATION PLAN PSI Project 
No. Date Scale

PROJECT NAME:
New Commissary – Mitchell Field 
Garden City, New York

0491211 Sept.
2010 1:24000
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S1:7-15

S2:12-9-13-11

S3:15-17-21-20

S4:14-13-16-19

S5:13-21-33-19

S6:6-13-11-11

S7:10-13-12-11

S8:15-21-24

S9:13-18-24-27

S10:14-20-22-20

S11:8-12-10-10

2

1" Asphalt
11" Concrete
FILL- Dark Brown Silty Sand, Trace
Concrete Fragments, Moist
Possible FILL- Brown Silty Sand,
Trace Fine Gravel, Moist
Glaciofluvial Deposits- Medium Dense
to Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace to
Some Fine Gravel, Silt, Moist to Wet

0.1
1.0
2.0

4.0

1.0
2.0

4.0

6.0

8.0

13.0

18.0

23.0

28.0

33.0

38.0

2.0
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10.0

15.0

20.0

25.0

30.0

35.0

40.0

22

22
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29
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42

42
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
B-1 (1 of 2) 50.0'

BORING LOG

N VALUE (bpf)
8/17/10

PL %MC

-#
20

0
Si

ev
e

10 20 30 40 50 60 70 80 90
N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

HSA & Manual Hammer 8/17/10

Depth
REC/RQD

LL
Sample
Depth
(Feet)

* Sample
BlowsDESCRIPTION OF MATERIALS

(Classification)

The Jenkins Group

Depth Elev:

Started: Completed:

Location:
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S12:15-10-7-10

S13:15-18-25-27

Glaciofluvial Deposits- Medium Dense
to Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace to
Some Fine Gravel, Silt, Moist to Wet

Test Boring Terminated @ 50 ft

NOTES:
1) Groundwater Level 0-Hr: 34ft
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
B-1 (2 of 2) 50.0'

BORING LOG

N VALUE (bpf)
8/17/10

PL %MC

-#
20

0
Si

ev
e

10 20 30 40 50 60 70 80 90
N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

HSA & Manual Hammer 8/17/10

Depth
REC/RQD

LL
Sample
Depth
(Feet)

* Sample
BlowsDESCRIPTION OF MATERIALS

(Classification)

The Jenkins Group

Depth Elev:

Started: Completed:

Location:

B
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S
TD
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S1:7-10-12

S2:13-15-18-21

S3:15-24-25-29

S4:23-20-21-26

S5:18-20-15-15

S6:12-13-12-14

S7:15-13-12-13

S8:13-15-17-15

S9:14-18-20-22

3" Asphalt
3" Gravel Subbase
FILL- Dark Brown Silty Sand, Moist
Glaciofluvial Deposits- Medium Dense
to Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace Fine
Gravel, Silt, Moist

Test Boring Terminated @ 30 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
B-2 (1 of 1) 30.0'

BORING LOG

N VALUE (bpf)
8/16/10

PL %MC

-#
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0
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10 20 30 40 50 60 70 80 90
N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

HSA & Manual Hammer 8/16/10

Depth
REC/RQD

LL
Sample
Depth
(Feet)

* Sample
BlowsDESCRIPTION OF MATERIALS

(Classification)

The Jenkins Group

Depth Elev:

Started: Completed:

Location:
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S1:20-15-12-11

S2:8-7-7-4

S3:4-6-6-15

S4:19-22-27-25

S5:18-21-23-26

S6:14-15-17-18

S7:12-14-15-17

S8:16-14-13-20

S9:15-17-25-26

Gravel Cover
FILL- Dark Brown Sandy Gravel with
Construction Debris consisting of rock
rubble, red brick; Trace Silt, Moist

FILL- Brown Silty Sand with Gravel,
Trace red brick fragments, Moist

Glaciofluvial Deposits- Medium Dense
to Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace Fine
Gravel, Silt, Moist

Test Boring Terminated @ 30 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
B-3 (1 of 1) 30.0'

BORING LOG

N VALUE (bpf)
8/16/10

PL %MC

-#
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0
Si

ev
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10 20 30 40 50 60 70 80 90
N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

HSA & Manual Hammer 8/16/10

Depth
REC/RQD

LL
Sample
Depth
(Feet)

* Sample
BlowsDESCRIPTION OF MATERIALS

(Classification)

The Jenkins Group

Depth Elev:

Started: Completed:

Location:
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
B-4 (1 of 1) 30.0'

BORING LOG

N VALUE (bpf)
8/16/10

PL %MC

-#
20

0
Si

ev
e

S1:13-15-13

S2:5-4-5-6

S3:5-6-6-7

S4:8-15-16-18

S5:12-15-18-21

S6:10-13-12-11

S7:9-12-11-13

S8:13-13-15-16

S9:19-28-31-27

64

6" Gravel Cover
FILL- Dark Brown Sandy Silt, Moist

FILL- Brown Silty Sand with Gravel,
Dry

Possible Glaciofluvial Deposits-
Medium Dense, Light Grayish Brown
mottled with Orange Brown Sandy
SILT (ML), Trace Gravel, Moist to Wet
Glaciofluvial Deposits- Medium Dense
to Very Dense, Tan-Brown-Orange
Brown Poorly Graded SAND (SP),
Trace Fine Gravel, Silt, Moist

Test Boring Terminated @ 30 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

HSA & Manual Hammer 8/16/10

Depth
REC/RQD
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* Sample
BlowsDESCRIPTION OF MATERIALS

(Classification)

The Jenkins Group

Depth Elev:

Started: Completed:
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S1:9-10-12-10

S2:10-12-13-15

S3:18-21-15-20

S4:16-15-13-12

S5:14-17-19-16

S6:9-12-14-13

S7:10-7-11-11

S8:11-13-15-20

S9:18-21-23-26

4

3" Topsoil
FILL- Dark Brown Sandy Silt, Moist

Possible FILL- Brown to Gray Silty
Sand, Trace Fine Gravel, Dry

Glaciofluvial Deposits- Medium Dense
to Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace to
Some Fine Gravel, Silt, Moist

Test Boring Terminated @ 30 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
B-5 (1 of 1) 30.0'

BORING LOG

N VALUE (bpf)
8/16/10

PL %MC
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N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

HSA & Manual Hammer 8/16/10
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S1:11-10-9

S2:5-4-5-7

S3:11-14-15-17

S4:16-16-13-15

S5:17-24-26-29

S6:8-9-10-12

S7:11-13-13-16

S8:14-18-19-17

S9:17-21-22-24

6" Gravel Cover
FILL- Dark Brown/Gray Silty Sand,
Trace Fine Gravel, Moist
Possible FILL- Brown Silt, Trace to
Little Sand, Moist
Glaciofluvial Deposits- Medium Dense
to Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace Fine
Gravel, Silt, Dry to Moist

Test Boring Terminated @ 30 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
B-6 (1 of 1) 30.0'

BORING LOG

N VALUE (bpf)
8/16/10

PL %MC
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N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

HSA & Manual Hammer 8/16/10
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* Sample
BlowsDESCRIPTION OF MATERIALS

(Classification)

The Jenkins Group

Depth Elev:
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S1:4-7-8

S2:4-6-8-9

S3:9-13-15-15

S4:14-16-18-21

S5:14-17-19-23

27

3" Asphalt
FILL- Dark Brown/Gray Silty Sand
with Gravel, Moist
Possible FILL- Brown Silty Sand with
Gravel, Moist
Glaciofluvial Deposits- Medium Dense
to Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace Fine
Gravel, Silt, Moist

Test Boring Terminated @ 10 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
P-1 (1 of 1) 10.0'

BORING LOG

N VALUE (bpf)
8/17/10

PL %MC
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N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

HSA & Manual Hammer 8/17/10
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* Sample
BlowsDESCRIPTION OF MATERIALS

(Classification)

The Jenkins Group

Depth Elev:

Started: Completed:
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PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

S1:5-6-4

S2:4-5-5-6

S3:21-29-34-36

S4:18-24-27-22

S5:16-14-13-17

16

3" Asphalt
3" Gravel Subbase
FILL- Dark Brown/Gray Silty Sand
with Gravel, Moist

Glaciofluvial Deposits- Medium Dense
to Very Dense, Tan-Brown-Orange
Brown Poorly Graded SAND (SP),
Trace Fine Gravel, Silt, Moist

Test Boring Terminated @ 10 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
P-2 (1 of 1) 10.0'

BORING LOG

N VALUE (bpf)
8/17/10

PL %MC
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N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

HSA & Manual Hammer 8/17/10
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* Sample
BlowsDESCRIPTION OF MATERIALS

(Classification)

The Jenkins Group
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S1:12-14-8-6

S2:6-8-9-10

S3:8-10-9-11

S4:11-13-14-17

S5:14-16-14-13

FILL- Dark Brown Silty Sand, Trace
Gravel, Moist

Glaciofluvial Deposits- Medium
Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace Fine
Gravel, Silt, Moist

Test Boring Terminated @ 10 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
P-3 (1 of 1) 10.0'

BORING LOG

N VALUE (bpf)
8/17/10

PL %MC
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N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.
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HSA & Manual Hammer 8/17/10
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BlowsDESCRIPTION OF MATERIALS
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The Jenkins Group
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BlowsDESCRIPTION OF MATERIALS
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The Jenkins Group
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S1:13-18

S2:16-19-13-11

S3:11-13-14-14

S4:16-13-12-13

S5:12-11-13-16

15

1" Asphalt
11" Concrete
FILL- Light Brown Poorly Graded
Sand, Trace Gravel, Moist
 FILL- Dark Gray to Black, Silty Sand
with Gravel, Moist

Glaciofluvial Deposits- Medium
Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace Fine
Gravel, Silt, Moist

Test Boring Terminated @ 10 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
P-4 (1 of 1) 10.0'

BORING LOG

N VALUE (bpf)
8/17/10

PL %MC
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N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

HSA & Manual Hammer 8/17/10

Depth



S1:7-5-4-5

S2:4-3-4-7

S3:12-16-19-21

S4:15-17-13-12

S5:14-16-14-13

FILL- Brown to Dark Brown Silty
Sand, Trace to Gravel, Moist

Glaciofluvial Deposits- Medium Dense
to Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace Fine
Gravel, Silt, Moist

Test Boring Terminated @ 10 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
P-5 (1 of 1) 10.0'

BORING LOG

N VALUE (bpf)
8/17/10
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N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:

Client:

Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.

Elevation

HSA & Manual Hammer 8/17/10

Depth
REC/RQD

LL
Sample
Depth
(Feet)

* Sample
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The Jenkins Group
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Started: Completed:
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S1:13-16-11-7

S2:5-4-5-4

S3:8-10-13-15

S4:12-17-14-16

S5:14-16-14-18

FILL- Brown Sandy Gravel with
Construction Debris consisting of
concrete pieces, red brick, Moist

Glaciofluvial Deposits- Medium Dense
to Dense, Tan-Brown-Orange Brown
Poorly Graded SAND (SP), Trace Fine
Gravel, Silt, Moist

Test Boring Terminated @ 10 ft

NOTES:
1) Groundwater Level 0-Hr: Dry
2) PID Readings for all spoon samples
less than 1 ppm
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Driller:

0491211

New Commissary - Mitchell Field  Garden City, New York
P-6 (1 of 1) 10.0'

BORING LOG

N VALUE (bpf)
8/17/10

PL %MC
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N

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" O.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments.  The sum
of the last two increments of penetration is termed the standard penetration resistance, N.

PSI No.:
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Project:

Boring No.:

Type of Boring:

Total See Boring Location Plan
Tri-State Drilling, Inc.
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GENERAL NOTES  

 
Rock Types   

 Sedimentary Rocks  Metamorphic & Igneous Rocks 
Limestone Dolomite Granite 
Sandstone Conglomerate Gneiss 
Siltstone Coal Quartzite 

Claystone (Red Beds) Shale Schist 

 
Relative Degree of Rock Hardness   

Characteristic Defining Term 
Can be scratched with fingernail. Very Soft 
Easily scratched with knife. Soft 
Breaks easily with a single hammer blow and can be scratched with a knife. Medium  
Breaks after more than one hammer blow and leaves a faint groove when scratched with 
knife. 

Hard 

Breaks after many hammer blows, does not leave a groove when scratched with knife. Very Hard 

 
Relative Degree of Weathering   

Characteristic Defining Term 
No visible sign of decomposition or discoloration. Fresh 
Slight discoloration inwards from open fractures. Little visible sign of decomposition. Slightly 
Discoloration throughout. Some decomposition, but little reduction in strength.  
Texture preserved. 

Moderately 

Significant discoloration throughout. Significant decomposition and reduction in strength. 
Texture becoming indistinct, but fabric preserved. 

Highly 

Decomposed to soil, but fabric and structure are preserved.  Easily penetrated. Completely 

 
Discontinuity Spacing               Typical Cross Section 

Description for 
Bedding 

Characteristic Description for 
Fractures 

Laminated Less than ¾ inch Extremely Close 
Very Thinly ¾ inch to 2 ½ inches Very Close 

Thinly 2 ½ inches to 8 inches Closely 
Medium 8 inches to 2 feet Medium  
Thickly 2 feet to 6 feet Widely 

Very Thickly Greater than 6 feet Very Widely 

 
Degree of Brokeness  

Characteristic Description 
Less than 1 inch Very Broken 
1 inch to 3 inches  Broken 
3 inches to 6 inches Slightly Broken 
Greater than 6 inches Massive 

 
Other Definitions: 

 
• Recovery:  Length of rock core recovered from coring operation. Measured in feet or percentage. 
• RQD:  Rock quality designator. Sum of rock core pieces greater than 4 inches in length divided by the length of the  

core run or the rock strata. Report in percentage. 
• Bedding: A planar, parallel surface separating different rock grain sizes or compositions. 
• Fracture: Rock breakage along a direction or directions that is generally not parallel to the rock surface.  Includes 

joints and faults.    
• Brokeness: A general rock description referring to any breaks or separations in the rock.  Includes bedding planes 

and fractures. 
• Bedding Angle:  Angle of bedding plane measured in degrees with respect to the horizontal. 
• Loss of Drilling Fluid:  Indicates depth at which the return of the drilling fluid ceases. 
• Slickenside:  A smooth and polished striated surface, which results from friction along a fault plane. 
• Pyrite:  Shiny, brassy, yellow mineral, commonly referred to as fools gold and often an indicator of the potential for 

material expansion under certain conditions. 



GENERAL NOTES 
 

Description of Soils – per ASTM D2487 
Major Component Component Type Component 

Description 
Symbol Group Name 

GW Well Graded 
Gravel 

Clean Gravels <5% 
Passing No. 200 
sieve GP Poorly Graded 

Gravel 
GM Silty Gravel 

Gravels – More than 50% of the coarse 
fraction is retained on the No. 4 sieve.  
Coarse = ¾” to 3” 
Fine = No.4 to ¾” 

Gravels with fines, 
>12% Passing the 
No. 200 sieve 

GC Clayey Gravel 

SW Well Graded Sand Clean Sands <5% 
Passing No. 200 
sieve 

SP Poorly Graded 
Sand 

SM Silty Sand 

Coarse-Grained Soils, 
More than 50% is 
retained on the No. 200 
sieve 

Sands – More than 50% of the coarse 
fraction passes the No. 4 sieve.  
Coarse = No.4  to No.10  
Medium = No. 10 to No. 40  
Fine = No. 40 to No. 200 

Sands with fines, 
>12% Passing the 
No. 200 sieve 

SC Clayey Sand 

ML Silt Inorganic 
CL Lean Clay 

Organic Silt 

Silts and Clays 
Liquid Limit is less than 50 
Low to medium plasticity Organic OL 

Organic Clay 
MH Elastic Silt Inorganic 
CH Fat Clay 

Organic Silt 

Fine- 
Grained Soils, 
More than 50% passes 
the No. 200 sieve 

Silts and Clays 
Liquid Limit of 50 or greater 
Medium to high plasticity Organic OH 

Organic Clay 
Highly Organic Soils Primarily organic matter, dark color, organic odor PT Peat 

 
Proportions of Soil Components       Particle Size Identification 

Component 
Form 

Description Approximate 
percent by weight 

 Particle Size Particle dimension 

Noun Sand, Gravel, Silt, Clay, etc. 50% or more  Boulder 12” diameter or more 
Adjective Sandy, silty, clayey, etc. 35% to 50%  Cobble 3” to 12” diameter 
Some Some sand, some silt, etc. 10% to 35%  Gravel 3/16” to 3” diameter 
Trace Trace sand, trace mica, etc. 1% to 10%  Sand 0.003” to 3/16” diameter 
With With sand, with mica, etc. Presence only  Silt/Clay (fines) Cannot see particle 

 
Cohesive Soils               

Field Description Unconfined 
Compressive Strength 

(TSF) 

SPT Blows/ft Consistency 

Thumb will penetrate soil more than 1” Less than 0.25 Less than 2 Very Soft 
Thumb will penetrate soil about 1” 0.25 – 0.50 2 – 4 Soft 
Thumb will indent soil about ¼“ 0.50 – 1.00 4 – 8 Medium 
Readily indented by thumb, but penetrated with great effort 1.00 – 2.00 8 – 15 Stiff 
Readily indented by thumbnail 2.00 – 4.00 15 – 30 Very Stiff 
Indented with difficulty by thumbnail  Greater than 4.00 Greater than 30 Hard 

 
Degree of Moisture                  Granular Soils 

Characteristic Defining Term  SPT Blows/ft Relative Density 
Absence of moisture or dry to the touch Dry  0 – 4 Very Loose 
Damp, but no visible water Moist  5 – 10 Loose 
Visible free water  Wet  11 – 30 Medium Dense 
   31 – 50 Dense 
   Greater than 50 Very Dense 

 
Other Definitions: 
• Fill:  Encountered soils that were placed by man.  Fill soils may be controlled (engineered structural fill) or uncontrolled fills that 

may contain rubble and/or debris. 
• Residual Soil: Soils resulting from the decomposition of the underlying bedrock.  Rock structure and fabric are completely 

destroyed. 
• Alluvial Soil: Soils deposited by water action, typically stream or river floodplain soils. 
• Colluvial Soil: Hillside deposits of poorly sorted material that have been transported downslope by gravity-driven processes. 
• 0 Hr/Pre-Core Water Level: Depth within borehole where groundwater is encountered following the completion of auger drilling. 
• Post-Core Water Level: Measured after the completion of rock coring operations, during which water is introduced to the borehole 

as a drilling medium. 
 



APPENDIX B 
 

Laboratory Testing Results 
 

1. Natural Moisture Contents 
 

2. Specific Gravity 
 

3. Grain Size Distribution  
 

4. Proctor Curves 
 

5. CBR Curves 
 

6. Corrosion Series Testing 
 
 
 



1. Natural Moisture Contents (ASTM D 2216) 
 

Boring B-1    Boring B-3 
S-1 (1 to 2 ft)    15 %  S-1 (0 to 2 ft)    13 % 
S-2 (2 to 4 ft)  11 %  S-2 (2 to 4 ft)  19 % 
S-3 (4 to 6 ft)     2 %  S-3 (4 to 6 ft)  12 % 
S-4 (6 to 8)    3 %  S-4 (6 to 8 ft)    4 % 
S-5 (8 to 10 ft)   3 %  S-5 (8 to 10 ft)   4 % 
S-6 (13 to 15 ft)   3 % 
S-7 (18 to 20 ft)   2 % 
S-8 (23 to 25 ft)   3 % 
S-9 (28 to 30 ft)   2 % 
S-10 (33 to 35 ft)  12 % 
 
Boring B-5     
S-1 (0 to 2 ft)    18 %   
S-2 (2 to 4 ft)    3 %   
S-3 (4 to 6 ft)    2 %   
S-4 (6 to 8 ft)    2 %   
S-5 (8 to 10 ft)   3 %   
      
Boring P-3    Boring P-6 
S-1 (0 to 2 ft)      6 %  S-1 (0 to 2 ft)      8 % 
S-2 (2 to 4 ft)    5 %  S-2 (2 to 4 ft)  10 % 
S-3 (4 to 6 ft)     6 %  S-3 (4 to 6 ft)    5 % 
S-4 (6 to 8 ft)    6 %  S-4 (6 to 8 ft)    3 % 
S-5 (8 to 10 ft)   2 %  S-5 (8 to 10 ft)   4 % 
 
BULK SAMPLES 
P-1 (Upper 5 ft)   9 %  
P-2 (Upper 5 ft) 5 %  
P-4 (Upper 5 ft) 9 %  
 

2. Specific Gravity (ASTM D 854) 
 

Boring P-1 (Bulk Sample – Upper 5 ft)  Gs = 2.66 
Boring P-2 (Bulk Sample – Upper 5 ft)  Gs = 2.66 
Boring P-4 (Bulk Sample – Upper 5 ft)  Gs = 2.63 
Boring B-1 (S5: 8 to 10 ft)    Gs = 2.69 
Boring B-4 (S3: 4 to 6 ft)    Gs = 2.70 
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REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL

TESTED FOR: The Jenkins Group PROJECT: New Commissary
Mitchell Field

DATE: August 20, 2010 PSI REPORT NO.: 491211
PSI SAMPLE NO.: P-1

TEST DATA
LAB CLASSIFICATION Silty SAND with Gravel (SM)
SAMPLE SOURCE P-1 (Auger Cuttings Upper 5 ft)
TEST METHOD ASTM D-1557, PROCEDURE C (MODIFIED PROCTOR)
RAMMER MANUAL RAMMER ID 03MPH491
MAX. DRY DENSITY (PCF) 129.5
OPT. WATER CONTENT (%) 9.4
SPECIFIC GRAVITY 2.66 Lab

1 in. 100
3/4 in. 92
1/2 in. 87
3/8 in. 83
No. 4 72
No. 10 62
No. 20 55
No. 40 40
No. 60 33
No. 100 29
No. 140 28
No. 200 27

Remarks:

LAB TECH: D. Whary RESPECTFULLY SUBMITTED,
MOLD ID: #03MDM491 PROFESSIONAL SERVICE INDUSTRIES, INC.

CC: (2) CLIENT Reviewed by:  Gregory C. Harr, EIT, Department Manager
REPORTS MAY NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION BY PROFESSIONAL SERVICE INDUSTRIES, INC.

Sieve Size
% Finer by 

Weight

115.0

120.0

125.0

130.0

135.0

5.0 10.0 15.0
MOISTURE CONTENT (%)

D
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Y 
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SI

TY
 (P

C
F)

Zero Air Voids Curve

Professional Service Industries, Inc. • 1707 South Cameron Street, Suite B • Harrisburg, PA • Phone 717/230-8622 • Fax 717/230-8626 



REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL

TESTED FOR: The Jenkins Group PROJECT: New Commissary
Mitchell Field

DATE: August 20, 2010 PSI REPORT NO.: 491211
PSI SAMPLE NO.: P-2

TEST DATA
LAB CLASSIFICATION Silty SAND with Gravel (SM)
SAMPLE SOURCE P-2 (Auger Cuttings Upper 5 ft)
TEST METHOD ASTM D-1557, PROCEDURE C (MODIFIED PROCTOR)
RAMMER MANUAL RAMMER ID 03MPH491
MAX. DRY DENSITY (PCF) 134.5
OPT. WATER CONTENT (%) 6.3
SPECIFIC GRAVITY 2.66 LAB

1 in. 100
3/4 in. 96
1/2 in. 93
3/8 in. 91
No. 4 72
No. 10 59
No. 20 54
No. 40 32
No. 60 22
No. 100 18
No. 140 17
No. 200 16

Remarks:

LAB TECH: D. Whary RESPECTFULLY SUBMITTED,
MOLD ID: #05MDM491 PROFESSIONAL SERVICE INDUSTRIES, INC.

CC: (2) CLIENT Reviewed by:  Gregory C. Harr, EIT, Department Manager
REPORTS MAY NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION BY PROFESSIONAL SERVICE INDUSTRIES, INC.

Sieve Size
% Finer by 

Weight

115.0

120.0

125.0

130.0

135.0

140.0

3.0 8.0 13.0

MOISTURE CONTENT (%)

D
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TY
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C
F)

Zero Air Voids Curve

Professional Service Industries, Inc. • 1707 South Cameron Street, Suite B • Harrisburg, PA • Phone 717/230-8622 • Fax 717/230-8626 



REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL

TESTED FOR: The Jenkins Group PROJECT: New Commissary
Mitchell Field

DATE: August 20, 2010 PSI REPORT NO.: 491211
PSI SAMPLE NO.: P-4

TEST DATA
LAB CLASSIFICATION Silty SAND with Gravel (SM)
SAMPLE SOURCE P-4 (Auger Cuttings Upper 5 ft)
TEST METHOD ASTM D-1557, PROCEDURE C (MODIFIED PROCTOR)
RAMMER MANUAL RAMMER ID 03MPH491
MAX. DRY DENSITY (PCF) 125.3
OPT. WATER CONTENT (%) 8.9
SPECIFIC GRAVITY 2.63 LAB

1 in. 100
3/4 in. 100
1/2 in. 97
3/8 in. 93
No. 4 81
No. 10 65
No. 20 53
No. 40 38
No. 60 30
No. 100 24
No. 140 21
No. 200 15

Remarks:

LAB TECH: D. Whary RESPECTFULLY SUBMITTED,
MOLD ID: #03MDM491 PROFESSIONAL SERVICE INDUSTRIES, INC.

CC: (2) CLIENT Reviewed by:  Gregory C. Harr, EIT, Department Manager
REPORTS MAY NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION BY PROFESSIONAL SERVICE INDUSTRIES, INC.

Sieve Size
% Finer by 

Weight
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MOISTURE CONTENT (%)
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Zero Air Voids Curve

Professional Service Industries, Inc. • 1707 South Cameron Street, Suite B • Harrisburg, PA • Phone 717/230-8622 • Fax 717/230-8626 



Standard Test Method for California Bearing Ratio (CBR) of Laboratory-Compacted Soils

Client: The Jenkins Group
Project: New Commissary - Mitchell Field
Sample: P-1 Bulk (Upper 5 ft)
Classification: Silty SAND with Gravel (SM) - FILL DEPOSIT

PSI Project No. 491211 Maximum Dry Density: 129.5 pcf
Date: August 30, 2010 Optimum Moisture Content: 9.4 %

Laboratory CBR Value
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Professional Service Industries, Inc. • 1707 South Cameron Street, Suite B • Harrisburg, PA • Phone 717/230-8622 • Fax 717/230-8626 



ASTM D 1883

Standard Test Method for California Bearing Ratio (CBR) of Laboratory-Compacted Soils

Client: The Jenkins Group
Project: New Commissary - Mitchell Field
Sample: P-2 Bulk (Upper 5 ft)
Classification: Silty SAND with Gravel (SM) - FILL DEPOSIT

PSI Project No. 491211 Maximum Dry Density: 134.5 pcf
Date: August 30, 2010 Optimum Moisture Content: 6.3 %

Laboratory CBR Value
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Professional Service Industries, Inc. • 1707 South Cameron Street, Suite B • Harrisburg, PA • Phone 717/230-8622 • Fax 717/230-8626 



ASTM D 1883

Standard Test Method for California Bearing Ratio (CBR) of Laboratory-Compacted Soils

Client: The Jenkins Group
Project: New Commissary - Mitchell Field
Sample: P-4 Bulk (Upper 5 ft)
Classification: Silty SAND with Gravel (SM) - FILL DEPOSIT

PSI Project No. 491211 Maximum Dry Density: 125.2 pcf
Date: August 30, 2010 Optimum Moisture Content: 9 %

Laboratory CBR Value
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Professional Service Industries, Inc. • 1707 South Cameron Street, Suite B • Harrisburg, PA • Phone 717/230-8622 • Fax 717/230-8626 
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Project Name: 7-DAY TAT - 3 SOILS - PA SITE

Certificate of Analysis

Purchase Order:
9861159
0491211 (P1/P2/P4)

Workorder:
Workorder ID:

Mr. Paul McMichael
Professional Service Industries, Inc.
1707 S. Cameron St., Suite B
Harrisburg, PA  17104

August 30, 2010

Dear Mr. McMichael,

Anna G Milliken
Laboratory Manager

This page is included as part of the Analytical Report and
must be retained as a permanent record thereof.

Enclosed are the analytical results for samples received by the laboratory on Thursday, August 19, 2010

ALSI is a National Environmental Laboratory Accreditation Program (NELAP) accredited laboratory and
as such, certifies that all applicable test results meet the requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Shannon Butler (Project
Coordinator) or Anna G Milliken (Laboratory Manager) at (717) 944-5541.

Please visit us at www.analyticallab.com for a listing of ALSI's NELAP accreditations and Scope of Work,
as well as other links to Water Quality documentation on the internet.

This laboratory report may not be reproduced, except in full, without the written approval of ALSI.

NOTE: ALSI has changed the report generation tool and while we have tried to retain the existing
format, you will notice some changes in the laboratory report. Please feel free to contact ALSI in case
you have any questions.

Analytical Laboratory Services, Inc.
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Workorder: 9861159 0491211 (P1/P2/P4) Discard Date: 09/11/2010

SAMPLE SUMMARY

Lab ID Sample ID Matrix Date Collected Date Received Collected By

9861159001 0491211;P1 (Bulk Upper 5 ft) Solid 8/17/10 00:00 8/19/10 13:15 Paul McMichael

9861159002 0491211;P2 (Bulk Upper 5 ft) Solid 8/17/10 00:00 8/19/10 13:15 Paul McMichael

9861159003 0491211;P4 (Bulk Upper 5 ft) Solid 8/17/10 00:00 8/19/10 13:15 Paul McMichael

Workorder Comments:

Standard Acronyms/Flags

Notes

--  All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.
--  All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.
--  Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.
--  The Chain of Custody document is included as part of this report.

Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
Indicates that the analyte was Not Detected (ND)

Method Detection Limit
Practical Quantitation Limit

J, B
U

MDL
PQL

Reporting Detection Limit
Not Detected - indicates that the analyte was Not Detected at the RDL
Analysis was performed using this container
Regulatory Limit

RDL
ND
Cntr

RegLmt
Laboratory Control Sample
Matrix Spike

LCS
MS

Matrix Spike Duplicate
Sample Duplicate
Percent Recovery

MSD
DUP

%Rec
Relative Percent DifferenceRPD

--  Samples collected by ALSI personnel are done so in accordance with the procedures set forth in the ALSI Field Sampling Plan (20 - 
       Field Services Sampling Plan).

N Indicates presumptive evidence of the presence of a compound
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ANALYTICAL RESULTS

Workorder: 9861159 0491211 (P1/P2/P4)

8/19/2010 13:150491211;P1 (Bulk Upper 5 ft)

Matrix: Solid

Parameters

Lab ID:

Sample ID:

9861159001

Results Units RDL Method Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

8/17/2010 00:00

Cntr

WET CHEMISTRY
Chloride 67.1 mg/kg 54.9 8/27/10 J1H 8/27/10 13:38 J1H300/9056 A1
Moisture 8.8 % 0.1 8/20/10 00:05 LJFSM20-2540 G A
pH 7.74 pH_Units 8/20/10 04:48 SAD1,2 SW846 9045D A
Sulfate 171 mg/kg 54.9 8/27/10 J1H 8/27/10 13:38 J1H300/9056 A1
Total Solids 91.2 % 0.1 8/20/10 00:05 LJFSM20-2540 G A

Sample Comments:

Anna G Milliken
Laboratory Manager
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ANALYTICAL RESULTS

Workorder: 9861159 0491211 (P1/P2/P4)

8/19/2010 13:150491211;P2 (Bulk Upper 5 ft)

Matrix: Solid

Parameters

Lab ID:

Sample ID:

9861159002

Results Units RDL Method Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

8/17/2010 00:00

Cntr

WET CHEMISTRY
Chloride ND mg/kg 56.7 8/27/10 J1H 8/27/10 13:53 J1H300/9056 A1
Moisture 11.7 % 0.1 8/20/10 00:05 LJFSM20-2540 G A
pH 7.43 pH_Units 8/20/10 05:11 SAD2,3 SW846 9045D A
Sulfate 209 mg/kg 56.7 8/27/10 J1H 8/27/10 13:53 J1H4 300/9056 A1
Total Solids 88.3 % 0.1 8/20/10 00:05 LJFSM20-2540 G A

Sample Comments:

Anna G Milliken
Laboratory Manager
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ANALYTICAL RESULTS

Workorder: 9861159 0491211 (P1/P2/P4)

8/19/2010 13:150491211;P4 (Bulk Upper 5 ft)

Matrix: Solid

Parameters

Lab ID:

Sample ID:

9861159003

Results Units RDL Method Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

8/17/2010 00:00

Cntr

WET CHEMISTRY
Chloride ND mg/kg 53.6 8/27/10 J1H 8/27/10 15:32 J1H300/9056 A1
Moisture 6.2 % 0.1 8/20/10 00:05 LJFSM20-2540 G A
pH 10.52 pH_Units 8/20/10 06:38 SAD2,5 SW846 9045D A
Sulfate 60.2 mg/kg 53.6 8/27/10 J1H 8/27/10 15:32 J1H300/9056 A1
Total Solids 93.8 % 0.1 8/20/10 00:05 LJFSM20-2540 G A

Sample Comments:

Anna G Milliken
Laboratory Manager
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ANALYTICAL RESULTS QUALIFIERS\FLAGS

Workorder: 9861159 0491211 (P1/P2/P4)

PARAMETER QUALIFIERS\FLAGS

The solid pH measured in water was 7.740 at 21.8 degrees C.[1]

This sample was received at the laboratory after the holding time for this analysis had expired.[2]

The solid pH measured in water was 7.434 at 22 degrees C.[3]

The recovery of the Matrix Spike (MS) associated to this analyte was outside of the established control limits.[4]

The solid pH measured in water was 10.519 at 22.1 degrees C.[5]
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APPENDIX C 
 

Bearing Capacity Calculations 
 

CSANDSET Settlement Results 
 

Pavement Thickness Design Results 





      Csandset - Settlement of Footings on Sand

      9/22/2010                        9:40:41 AM

      Results for:  New Commissary - Mitchell Field, New York

      Method                                Settlement (in)
      ---------------------------           ---------------

      Terzaghi                              0.54
      Teng                                  0.15
      Alpan                                 0.00
      D'Appolonia '68                       0.00
      D'Appolonia '70                       0.21
      Peck & Bazarra                        0.20
      Schmertmann '70                       0.68
      Schmertmann '78                       0.70
      Schultz & Sherif '73                  0.18
      Meyerhof '74                          0.26
      Peck, Hanson, Thornburn '74           0.39
      Bowles '77, '82                       0.36
      NAVFAC DM 7.1 '82                     0.23
      Elastic Theory            
              Rigid:                        0.56
              Center:                       0.60
              Average:                      0.51
      Oweis '79                 
              Rigid:                        0.38
              Center:                       0.70
              Edge:                         0.21

      Summary of All Methods
      ----------------------

      Minimum:                              0.15
      Maximum:                              0.70
      Average:                              0.37
      Median:                               0.26
      Standard Deviation:                   0.19

Page 1

Analysis Results



      Csandset - Settlement of Footings on Sand

      9/22/2010                        9:40:58 AM

      Title:  New Commissary - Mitchell Field, New York

      Footing Data
      ------------

      Width (B), ft:     6.5
      Length (L), ft:    6.5
      Depth (D), ft:     0
      Pressure (Q), ft:  1.5

      Soil Data
      ---------

      Blowcount (SPT), bl/ft:                25
      Cone Penetration (CPT), tsf:           0
      Unit Weight (GAM), pcf:                120
      Saturated Unit Weight (GAMS), pcf:     125
      Horizontal Earth Pressure (Ko):        0.5
      Depth To Rigid Layer (H), ft:          170
      Depth To Water Table (W), ft:          34
      Number of Soil Layers:                 3

      Soil Data (optional)
      --------------------

      Corrected Blowcount (GHN), bl/ft:      0
      Creep Factor Time (TIME), yrs:         0
      Elastic Modulus (ES), tsf:             0
      Poisson's Ratio (PR):                  0.3
      Blowcount Overburden, psf:             600
      Relative Density (DR):                 0
      Unit Weight of Water (GAMW), pcf:      62.4
      Foundation:  Spread Footing
      Soil is normally loaded

      Soil Layers (optional)
      ----------------------

      Layer Bottom   GAM    GAMS SPT    CPT    Ko     Overburden     Es   Fine
             (ft)   (pcf)  (pcf)       (tsf)             (psf)      (psf)
      1     8.0    120.0  125.0  19.0  0.00    0.50   480.0         0.0     0
      2     34.0   130.0  135.0  25.0  0.00    0.50   2715.0        0.0     0
      3     170.0  130.0  135.0  50.0  0.00    0.50   9276.8        0.0     0

Page 1

Input Data



AASHTO FLEXIBLE PAVEMENT DESIGN
Layer Thickness Determination Using Trial and Error

Layer Drainage Layer

Layer No. Description Coefficient, ai Coefficient, mi Thickness, in SN

(topmost) Layer 1 AC Layer 0.42 1.00 1.50 0.63
Layer 2 AC Layer 0.35 1.00 4.00 1.40
Layer 3 Gran. Subbase 0.12 0.80 8.50 0.82
Layer 4 0.00
Layer 5 0.00
Layer 6 0.00
Layer 7 0.00

(bottommost) Layer 8 0.00
Subgrade Subgrade N/A N/A N/A N/A

Trial SN 2.85

Design SN to Match 2.82

Design is sufficient

Iowa State Spreadsheet - Flexible Heavy Duty



AASHTO RIGID PAVEMENT DESIGN

Design Inputs

W18 = 436,800 ESALs Applications Over Design Period Typ. Range 0.5 to 100 million

PCC MR = 550 psi Concrete Modulus of Rupture Typ. Range 550 to 750 psi

E = 4,000,000 psi Concrete Elastic Modulus Typ. Range 3 to 6 million psi

k-value = 200 psi/in Modulus of Subgrade Reaction Typ. Range 100 to 500 psi/in

R = 90 % Reliability Typ. Range 80 to 95%

So = 0.35 Standard Deviation Typ. Range 0.3 to 0.5

J = 3.2 Load Transfer Coefficient Typ. Range 2.2 to 4.4

Cd = 1 Drainage Coefficient Typ. Range 0.9 to 1.1

Pi = 4.5 Initial Serviceability Typ. Range 4.5 to 4.8

Pt = 2.5 Terminal Serviceability Typ. Range 2.0 to 3.0

DESIGN D, inches, = 6.31

Iowa State Spreadsheet - Rigid Heavy Duty



APPENDIX D 
 

ReMi Results & Report 
 



 

 
Professional Service Industries, Inc. ● 5021 West W.T. Harris Blvd. ● Charlotte, North Carolina 28269 ● Phone 704/598-2234 ● Fax 704/598-2236 

 

 
 

e-mail: ESNOBLE@thejenkinsgroup.com  
July 30, 2010 
Revised October 15, 2010 
 
 
The Jenkins Group 
300 Park Blvd, Suite 250 
Itasca, IL 60143 
Phone (630) 250 9100 
 
Attn:  Mr. Edward Snoble 
 
Re: Report of Shear Wave Velocity Profiling 

Mitchell Field Commissary 
Building 84 West Road 
Garden City, New York 11530 

 PSI Project No. 0491211 
 
Dear Mr. Snoble: 
 
As requested, Professional Service Industries, Inc. (PSI) has prepared this report to provide 
Seismic Site Classification and design criteria necessary for the design of the proposed Mitchell 
Field Commissary located at Building 84 West Road in Garden City, New York. The services 
herein were performed in accordance with the authorized PSI Proposal and PSI General 
Conditions. 
 
The project site is a federally owned property and therefore is subject to the 2006 International 
Building Code.  As part of this code, the design of structures must consider dynamic forces 
resulting from seismic events.  These forces are dependent upon the magnitude of the 
earthquake event as well as the properties of the soils that underlie the site.  As part of the 
procedure to evaluate seismic forces, the code requires the evaluation of the Seismic Site 
Class, which categorizes the site based upon the characteristics of the material profile within the 
upper 100 feet of the subgrade.  
 
On July 20, 2010, PSI visited the site to perform a Refraction Microtremor (ReMi) study to 
establish a shear wave velocity profile and weighted shear wave velocity average for the upper 
100 feet of the subsurface.  The refraction microtremor (ReMi) method, as described in Louie, 
2001 (Louie, J, N., 2001, Faster, Better: Shear-wave velocity to 100 meters depth from 
refraction microtremor arrays: Bulletin of the Seismological Society of America, v. 91, p. 347-
364), uses standard P-wave recording equipment with no specific energy source (as required 
with other techniques).  With ReMi, records of ambient background noise are used to produce 
average one-dimensional shear-wave profiles to depths as deep as 100 meters (300 feet).  The 
depth of sampling is a function of the array length, source distances and frequencies, and the 
velocities of subsurface materials.   
 
A wavefield transformation data processing technique, and an interactive Rayleigh-wave 
dispersion modeling tool exploit the most effective aspects of the microtremor, spectral analysis 
of surface waves. The slowness-frequency wavefield transformation is particularly effective in 
allowing accurate picking of Rayleigh-wave phase-velocity dispersion curves despite the 
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The Jenkins Group 
PSI Project No. 0491211 

 
 

presence of waves propagating across the linear array at high apparent velocities, higher-mode 
Rayleigh waves, body waves, air waves, and incoherent noise. It has been very effective for 
determining 30-m average shear wave-velocity (V30) and thus the NEHRP (National Earthquake 
Hazard Reduction Program) soil classification. In addition, it has also been used for liquefaction 
analysis, soil profile determination, mapping the subsurface and estimating the strength of 
subsurface materials 
 
For the ReMi measurements, two arrays of 24 equally spaced geophones were employed in a 
straight line.  Array 1 was performed between test boring locations B-2 and B-3 and ran in an 
approximately northwest to southeast orientation.  Array 1 employed a spacing of 10 feet 
between geophones and was approximately 230 feet long.  Array 2 was performed between test 
boring locations B-4 and B-5 and ran in an approximately northwest to southeast orientation. 
Array 2 employed a spacing of 12 feet between geophones and was approximately 276 feet 
long.    
 
The orientations of the arrays are shown on the enclosed Figure 1.  Data was recorded in 30 
second samples, with a 2 millisecond sampling rate per channel.  Nearby automobile traffic 
provided the ambient noise utilized for the data collection. 
  
The depth of sampling is a function of the array length as well as the subsurface velocities.  The 
ReMi approach uses array lengths long enough to penetrate the site to depths well beyond the 
100-foot depth prescribed in the International Building Code (IBC). A total of ten data samples 
were recorded at each test location. To produce a robust profile, both individual recordings and 
multiple summed recordings were evaluated.  Based upon this testing, the site exhibited a 
weighted average shear wave velocity (in the upper 100 feet) of 981 feet per second (fps) 
for Array 1 and 1,089 feet per second (fps) for Array 2.  Based upon this evaluation, the 
subsurface conditions within the site are consistent with the characteristics of a Site 
Class “D” as defined in Table 1615.1.1 of the building code.   
 
The associated IBC 2006 probabilistic ground acceleration values and site coefficients for the 
general site area were obtained the USGS geohazards web page 
(http://earthquake.usgs.gov/research/hazmaps) and are presented in the Table below. 
 

Table: Ground Motion Values* 

Period 
(sec) 

Mapped MCE 
Spectral 

Response 
Acceleration** 

(g) 

Site 
Coefficients 

Adjusted MCE 
Spectral 

Response 
Acceleration 

(g) 

Design 
Spectral 

Response 
Acceleration 

(g) 

0.2 Ss 0.320 Fa 1.544 Sms 0.493 SDs 0.329 

1.0 S1 0.066 Fv 2.4 Sm1 0.158 SD1 0.105 

 *2% Probability of Exceedence in 50 years for Latitude 40.7285° and Longitude -73.6016° 
 **At B-C interface (i.e. top of bedrock). 

MCE = Maximum Considered Earthquake  
 

The Site Coefficients, Fa and Fv presented in the above table were also obtained from the noted 
USGS webpage, as a function of the site classification and mapped spectral response 
acceleration at the short (Ss) and 1-second (S1) periods, but can also be interpolated from IBC 
Tables 1615.1.2(1) and 1615.1.2(2). 
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We trust that this information is responsive to your needs at this time. If you have any questions 
please feel free to call at your convenience. 

 
Respectfully, 
PROFESSIONAL SERVICE INDUSTRIES, INC. 
 
 

 
 
Guy H. Rabens 
Department Manager  
Geotechnical & Environmental Services 

Karl E. Suter 
Principal Consultant 
 

 
 
Attachments: Figure 1: Array Line Location Plan 

Figure 2: Vs Model from ReMi – Line 1 
  Figure 3: ReMi Calculated vs. Picked Dispersion Curve – Line 1 

Figure 4: p-f Image with Dispersion Picks Array – Line 1 
Figure 5: Vs Model from ReMi – Line 2 

  Figure 6: ReMi Calculated vs. Picked Dispersion Curve – Line 2 
Figure 7: p-f Image with Dispersion Picks Array – Line 2   





line1: Vs model from ReMi
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line1: ReMi Calculated vs. Picked Dispersion Curve
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line1 ‐ ReMi pf Image



line2: Vs model from ReMi
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line2: ReMi Calculated vs. Picked Dispersion Curve
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line2 ‐ ReMi pf Image


