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Dear Mr. Hall:

GeoConcepts Engineering, Inc. (GeoConcepts) is pleased to present the following geotechnical engineering
report prepared for the Building 8008 Renovation and Addition at Naval Air Station in Patuxent River, St.
Inigoes, St. Mary’s County, Maryland.

We appreciate the opportunity to serve as your geotechnical consultant on this project. Please do not
hesitate to contact me if you have any questions or want to meet to discuss the findings and
recommendations contained in the report.

Sincerely,
GEOCONCEPTS ENGINEERING, INC.

Rebecca L. Smith-Zakowicz, PG
Associate
rsmith@geoconcepts-eng.com
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1.0 Scope of Services

This geotechnical engineering report presents the results of the field investigation, soil laboratory testing,
and engineering analysis of the geotechnical data. This report specifically addresses the following:

« An evaluation of subsurface conditions within the area of the proposed site development, including
a seismic site classification and site-specific spectral response acceleration parameters per the
International Building Code, and metal corrosion and concrete attack potential of on-site soils.

« Foundation recommendations for support of the proposed building addition and lower floor slab on
grade.

o Earthwork recommendations for construction of loadbearing fills, including an assessment of on-
site soils to be excavated for re-use as fill.

Services not specifically identified in the contract for this project are not included in the scope of services.

2.0 Site Description and Proposed Construction

The site is located at Building 8008 at Webster Outlying Field (WOLF) of the Naval Air Station (NAS) at
Patuxent River, Maryland. The existing building is a partial 1-story and 2-story, 18,860 GSF machine shop
building that was constructed in 1945. It is bordered to the northeast by an airport runway and to the
southeast by the St. Mary’s River, and is surrounded by existing buildings and a parking lot. The elevation
at the site ranges from approximately elevation (EL) 6 to EL 9. We understand that an underground fuel
tank was previously located to the west of the building but is believed to have been removed.

Imagery provided by Google Earth © 2014

Based on plans by Marshall Craft Associates, Inc. dated July 2013, an LRP prepared by NAVFAC, and a Final
Concepts Submission report prepared by EBL Engineers, Inc. dated July 2013, we understand that the
proposed construction consists of renovations and approximately a 5,600 SF, 1-story addition with no
below-grade levels to existing Building 8008. We understand that the proposed finished floor elevation will
match the existing building at about EL 8.5, and that the existing building is founded on spread footings.
Loading information was not available at this writing, but for planning purposes, we have assumed a
maximum column load of 150 kips.
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3.0 Subsurface Conditions

Subsurface conditions were investigated by drilling a total of six test borings in the proposed site
development area. Test boring logs and a boring location plan are presented in Appendix A of this report.

3.1 Geology

The site is located within the Coastal Plain Physiographic Province of Maryland. The Coastal Plain consists
of a seaward thickening wedge of unconsolidated to semi-consolidated sedimentary deposits from the
Cretaceous Geologic Period to the Holocene Geologic Epoch. These deposits represent marginal-marine to
marine sediments consisting of interbedded sands and clays. The Coastal Plain is bordered to the east by
the Atlantic Ocean and to the west by the Piedmont Physiographic Province. The dividing line between the
Coastal Plain and the Piedmont is locally referred to as the “Fall Line”. This name comes from the waterfalls
that form as a result of the differential erosion that occurs as streams cross the Piedmont/Coastal Plain
contact.

Specifically, the native soils are alluvial soils of the Maryland Point Formation, historically referred to as the
Lowland Deposits. The Lowland Deposits generally consist of sandy natural soils and are underlain by
sediments of the Chesapeake Group. The Chesapeake Group consists of (from youngest to oldest) the St.
Mary Formation, Choptank Formation, and Calvert Formation, all of Miocene geological age. At the subject
site, the strata immediately underlying the Maryland Point Formation compare favorably with the gray,
sandy clays of the St. Mary Formation, and the gray, silty, and clayey sands of the Choptank Formation,
respectively. The Choptank Formation contains prominent shell beds with calcareous soils.

3.2 Stratification

The subsurface materials encountered have been stratified for purposes of our discussions herein. These
stratum designations do not imply that the materials encountered are continuous across the site. Stratum
designations have been established to characterize similar subsurface conditions based on material
gradations and parent geology. The generalized subsurface materials encountered in the test borings
completed at the site have been assigned to the following strata:

Stratum A generally loose to medium dense, silty sand, silty clayey sand,

(Existing Fill) sandy silt, FILL, moist to wet, brown, light brown

Stratum B loose to medium dense or soft to stiff, clayey SAND (SC), silty

(Lowland Deposits) clayey SAND (SC-SM), silty SAND (SM), LEAN CLAY (CL) with
sand, with organics, moist to wet, light gray, tan

Stratum C generally very soft or very loose, FAT CLAY (CH), LEAN CLAY

(St. Mary Formation) (CL), clayey SAND (SC), silty SAND (SM), moist to wet, gray

Stratum D medium dense to dense, clayey SAND (SC), silty SAND (SM), with

(Choptank Formation) shells, moist to wet, gray

An estimated subsurface diagram A-A’ has been prepared that illustrates the subsurface conditions
indicated by the test borings and their relations to the proposed building grade. The subsurface diagram
is presented as Figure 2 in Appendix A.

The two letter designations included in the strata descriptions presented above and on the test boring logs
represent the Unified Soil Classification System (USCS) group symbol and group name for the samples
based on laboratory testing per ASTM D-2487 and visual classifications per ASTM D-2488. It should be
noted that visual classifications per ASTM D-2488 may not match classifications determined by laboratory
testing per ASTM D-2487.
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3.3 Groundwater

Groundwater level observations were made in the field during drilling and 24 hours or longer after the
completion of the test borings. A summary of the 24-hour or longer water level readings rounded off to
the nearest 0.5 feet elevation is presented in the table below.

Test Boring No. Depth to Groundwater (ft) Groundwater Elevation (ft)
B-1 3.0 EL 5.0
B-2 8.5 EL -0.5
B-3 4.0 EL 4.0
B-4 5.5 EL 1.5

As shown in the table above, groundwater was encountered at depths of about 3 to 8.5 feet below the
existing ground surface, or at about EL -0.5 to EL +5.0.

Based on the groundwater data, we recommend that the contractor be prepared to provide temporary
dewatering during construction if groundwater is present during excavations for foundations. We
recommend that the dewatering consist of both an aggressive system of individual sumps and pumps
during excavation. To help maintain bottom stability of excavations, groundwater levels should be drawn-
down a minimum of 3 feet below the lowest portion of the excavation.

The groundwater observations presented herein are considered to be an indication of the groundwater
levels at the dates and times indicated. Where more impervious clay soils are encountered, the amount of
water seepage into the borings is limited, and it is generally not possible to establish the location of the
groundwater table through short term water level observations. Accordingly, the groundwater information
presented herein should be used with caution. Also, fluctuations in groundwater levels should be expected
with seasons of the year, construction activity, changes to surface grades, precipitation, or other similar
factors.

3.4 Soil Laboratory Test Results

Selected soil samples obtained from the field investigation were tested for grain size distribution, Atterberg
limits, and natural moisture contents. A summary of soil laboratory test results is presented in the table
below, and the results of natural moisture content tests are presented on the test boring logs in Appendix
A.

Sieve Atterberg
Test Results Limits Natural
. Depth | Sample Description of Percent Moisture
Boring (ft) Type stratum | o) Specimen | Percent Passing Content
No. Retained LL | PL | PI o
. #200 (%0)
#4 Sieve k
Sieve
clayey SAND
B-1 2.7-4.7 Jar B (SC) with gravel 15.3 40.7 40 19 21 19.6
B1 | 4767 | Jar B LEAN CLAY (CL) 0.5 81.8 49 | 23 | 26 | 283
with sand

B-1 18.5-20 Jar C silty SAND (SM) 11.2 33.1 62 32 30 87.0

B-2 0.7-2.7 Jar A silty SAND (SM) 0.0 30.7 15 13 2 13.2

B-2 2.7-4.7 Jar B C'ay‘zg)AND 0.0 40.8 35 | 16 | 19 195
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Sieve Atterberg
Test Results Limits Natural
. Depth | Sample Description of Percent Moisture
Boring (ft) Type LUl Soil Specimen Perc_ent Passing Content
No. Retained LL | PL | PI 5
. #200 (%0)
#4 Sieve k
Sieve
B2 |6787| Jar B LEAN CLAY (CL) 0.0 82.1 3 | 17 | 19 | 290
with sand
silty clayey
B-3 0-5 Bulk A/B SAND (SC-SM) 4.4 40.1 21 14 7 18.8
B-4 0-5 Bulk A/B silty SAND (SM) 0.5 35.0 16 14 2 16.7
Notes:

1. Soil tests are in accordance with applicable ASTM standards

2. Soil classification symbols are in accordance with Unified Soil Classification System

3. Visual identification of samples is in accordance with ASTM D-2488

4. Key to abbreviations: LL = liquid limit; PL = plastic limit; PI = plasticity index; NP = nonplastic; N/T = not tested

3.5 Seismic Site Classification

Based on the results of the subsurface investigation and our knowledge of local geologic conditions, the
site soils have been assigned to a site class E per the International Building Code (IBC). It may be possible
to improve the site classification from an “E” to a “D” with in-situ shear wave testing at the site. We can
provide this additional service upon request.

The site coefficients and adjusted Maximum Considered Earthquake (MCE) spectral response acceleration
parameters were obtained from the United States Geological Survey (USGS) website and are presented in
the table below.

Mapped Spectral Accelerations for Site Site Coefficients to Modify Accelerations Based
Class B and 5% Damping (Step 1) on Site Classification E (Step 2)
Ss = 0.105(g) Fa=25
S1 = 0.048(g) Fv=3.5
MCE Spectral Response Accelerations Design Spectral Response Accelerations
(Step 3) (Step 4)
Sws = 0.264(g) (=Ss*Fa) Sps = 0.176(g) (=2/3*Swus)
Sm1 = 0.170(g) (=S1*Fv) Sp1 = 0.113(g) (=2/3*Swm1)

3.6 Metal Corrosion/Concrete Attack Test Results

In addition to standard geotechnical soil laboratory testing, two samples were submitted to an analytical
laboratory for metal corrosion and concrete attack testing. Corrosion testing consisted of analysis for
moisture content (ASTM D-2216), pH (EPA 9045), resistivity (ASTM G57), sulfides (EPA 9030), and
reduction-oxidation potential (ASTM D-1498 mod.). The results of these tests are presented below:

Test Sample Moisture s . Red-ox .
Boring Depth Content pH (IEE?:]SE\Qrtny) S(u Iflggs Potential 'lla'glt;’lc
No. (ft) (%) PP (mV)
B-1 0-5 18 8.2 3500 <1.2 +276 3
B-2 0-5 16 10.9 3500 <1.2 +161 6
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For each test presented above, points are assigned based on the range of the test results. If the total
points from the five tests completed for a particular sample are 10 or more, the soil is considered to be
corrosive. The methods described herein are based on information from the American Water Works
Association (AWWA). Using the methods described by AWWA, the point total for the samples tested
averaged 4.5. Accordingly, the site soils are considered non-corrosive.

Sulfate (CA Test 417) tests were performed on selected soil samples to determine the severity of sulfate
attack on concrete structures. The results of sulfate testing are presented in the table below.

. Sample Depth Sulfate Concentration
Test Boring No.
J (ft) (ppm)
B-1 0-5 20
B-2 0-5 24

Based on correlations between sulfate concentrations and severity of sulfate attack as presented in
American Concrete Institute (ACI) 318, the above sulfate concentrations are considered to pose a negligible
threat of sulfate attack on concrete.

3.7 PID Screening

Soil samples obtained from the test borings were screened with a Photoionization Detector (PID) to detect
the presence of volatile organic compounds (VOCs). Petroleum odors were not noted during drilling of any
of the test borings and no elevated PID readings were detected in the soil samples.

3.8 Chemical Laboratory Test Results

Chemical laboratory analyses were performed on two selected soil samples. The samples were tested for
VOCs (EPA 8260), TPH — Gasoline Range Organics (GRO) (EPA 8015), TPH — Diesel Range Organics (DRO)
(EPA 8015), PCBs (EPA 8082), TCLP Metals (EPA 6010), and Extractable Organic Halides (EOX) (EPA
9023M). Laboratory test results are presented in Appendix A, and a summary of the laboratory test results
is presented in the table below.

Depth Below
Test . TPH- TPH- TCLP
Boring R (:;iz y| ero DRO (pPgC/E:(Z y| Mmetals (mij%g)
No. Surface (ft) (mg/kg) | (mg/kg) (mg/L)
B-2 23.5-25 ND ND ND ND Barium: 0.10 ND
B-4 4.7-6.7 ND ND ND ND Barium: 0.08 ND

4.0 Engineering Analysis

Recommendations regarding foundations, lower floor slabs, and earthwork are presented herein.

4.1 Spread Footings

Based on the lower floor elevation for the proposed building addition, natural soils or firm existing fill should
be encountered at proposed spread footing elevations. Spread footings founded in these materials are
considered suitable for support of the proposed building, and may be designed with a net allowable soil
bearing pressure of 2,000 psf. In order to achieve the design bearing pressure, lowering or undercutting
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of specific footings may be required. It is critical that all footing subgrades be observed and approved for
the appropriate bearing pressure by the geotechnical engineer, prior to placement of steel reinforcement
or concrete.

Exterior footing subgrades should be located at least 2.5 feet below final exterior grades for frost
considerations. Individual column footings and continuous wall footings should be at least 30 inches and
18 inches wide, respectively, for local or punching shear considerations. A maximum slope of one horizontal
to one vertical (1H:1V) should be maintained between the bottom edges of adjacent footings. Settlement
of spread footings should not exceed about 1-inch, and differential settlement between adjacent foundation
elements should not exceed about one-half this amount, including not exceeding an angular distortion of
0.002 inch/inch along continuous wall footings.

Footing subgrades should be observed and approved by the Geotechnical Engineer of Record or his/her
representative prior to placement of concrete, to ascertain that footings are placed on suitable bearing soils
as recommended herein. Footings should be excavated and concrete placed the same day in order to avoid
disturbance from water or weather. Disturbance of footing subgrades by exposure to water seepage or
weather conditions should be avoided. Any existing fill, disturbed, frozen, or soft subgrade soils should be
removed prior to placing footing concrete. It may be desirable to place a 3- to 4-inch thick “mud mat” of
lean concrete immediately on the approved footing subgrade to avoid softening of the exposed subgrade.
Forms may be used if necessary, but less subgrade disturbance is anticipated if excavations are made to
the required dimensions and concrete placed against the soil. If footings are formed, the forms should be
removed and the excavation backfilled as soon as possible. Water should not be allowed to pond along
the outside of footings for long periods of time.

4.2 Lower Floor Slabs on Grade

Lower floor slabs supported by firm existing fill, natural soils, or new compacted fill are considered feasible
at the site. All debris and soft soils near the final floor slab subgrade as a result of construction operations
should be stripped and removed prior to placement of underfloor stone. A 4-inch minimum thickness of
washed gravel or crushed stone meeting the requirement of AASHTO No. 57 should be placed below floor
slabs on grade to serve as a capillary break. An impermeable plastic membrane should be placed on top
of the crushed stone layer to assist as a moisture barrier. Special attention should be given to the surface
curing of the slab in order to minimize uneven drying of the slab and associated cracking. Underfloor
subdrainage is not recommended since groundwater is expected to be below the lower floor level.

We recommend that mesh (fiber or welded wire fabric) reinforcement be included in the design of the floor
slab to minimize the development of any shrinkage cracks near the surface of the slab. If welded wire
fabric is used, the mesh should be located in the top half of the slab.

4.3 Earthwork

Fill may be required for site grading in building and pavement areas. Unsuitable existing fill, soft or loose
natural soils, organic material, and rubble should be stripped to approved subgrades as determined by the
geotechnical engineer. Asphalt and crushed stone depths presented on the boring logs should not be
considered as stripping depths, as asphalt and crushed stone depths may vary widely across the site.
Stripping depths will probably extend to greater depths than the topsoil depths indicated herein due to the
presence of minor amounts of organics, roots, and other surficial materials that will require removal as a
part of the stripping operations. In addition, seasonal soil moisture variations can affect stripping
depths. In general, less stripping may occur during summer months when drier weather conditions can be
expected. The depth of required stripping should be determined prior to construction by the excavation
contractor using test pits, probes, or other means that the contractor wishes to employ, and this
determination should be the responsibility of the excavation contractor. All subgrades should be proofrolled
with a minimum 20 ton, loaded dump truck or suitable rubber tire construction equipment approved by the
geotechnical engineer, prior to the placement of new fill.
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Fill material should be placed in lifts not exceeding 8 inches loose thickness, with fill materials compacted
by hand operated tampers or light compaction equipment placed in maximum 4-inch thick loose lifts. Fill
should be compacted at +/- 2% of the optimum moisture content to at least 95 percent of the maximum
dry density per ASTM D-698. The upper 6 inches of pavement subgrades should be compacted to at least
100 percent of the maximum dry density per the same standard.

Materials used for compacted fill for support of footings, floor slabs, and pavements should consist of soils
classifying SC, SM, SP, SW, GC, GM, GP, or GW per ASTM D-2487, with a maximum dry density greater
than 105 pcf. It is expected that portions of soils excavated at the site will be suitable for re-use as fill
based on classification. However, the Stratum A existing fill may not be suitable for re-use as new
compacted fill due to deleterious man-made materials in the fill. In addition, drying of excavated soils by
spreading and aerating may be necessary to obtain proper compaction. This may not be practical during
the wet period of the year. Accordingly, earthwork operations should be planned for early Spring through
late Fall, when drier weather conditions can be expected. Individual borrow areas, both from on-site and
off-site sources, should be sampled and tested to verify classification of materials prior to their use as fill.

Fill materials should not be placed on frozen or frost-heaved soils, and/or soils that have been recently
subjected to precipitation. All frozen or frost-heaved soils should be removed prior to continuation of fill
operations. Borrow fill materials should not contain frozen materials at the time of placement.

Compaction equipment that is compatible with the soil type used for fill should be selected. Theoretically,
any equipment type can be used as long as the required density is achieved; however, sheepsfoot roller
equipment are best suited for fine-grained soils and vibratory smooth drum rollers are best suited for
granular soils. ldeally, a smooth drum roller should be used for sealing the surface soils at the end of the
day or prior to upcoming rain events. In addition, compaction equipment used adjacent to walls below
grade should be selected so as to not impose undesirable surcharge on walls. All areas receiving fill should
be graded to facilitate positive drainage of any water associated with precipitation and surface run-off.

For utility excavation backfill, we recommend that open graded stone be used to backfill the pipe trench to
the spring line of the pipe. Backfill should be compacted in lifts not exceeding 6 inches loose thickness, to
at least 95 percent of the maximum dry density per ASTM D-698. Hand operated compaction equipment
should be used until the backfill has reached a level 1 foot above the top of the pipe to prevent damaging
the pipe. Also, backfill material within 2 feet of the top of the pipe should not contain rock fragments or
gravel greater than 1-inch in diameter.

After completion of compacted fill operations in building or pavement areas, construction of building
elements or asphalt should begin immediately, or the finished subgrade should be protected from exposure
to inclement weather conditions. Exposure to precipitation and freeze/thaw cycles will cause the finished
subgrade to soften and become excessively disturbed. If development plans require that finished
subgrades remain exposed to weather conditions after completion of fill operations, additional fill should
be placed above finished grades to protect the newly placed fill. Alternatively, a budget should be
established for reworking of the upper 1 to 2 feet of previously placed compacted fill.

5.0 General Limitations

Recommendations contained in this report are based upon the data obtained from the relatively limited
number of test borings. This report does not reflect conditions that may occur between the points
investigated, or between sampling intervals in test borings. The nature and extent of variations between
test borings and sampling intervals may not become evident until the course of construction. Therefore, it
is essential that on-site observations of subgrade conditions be performed during the construction period
to determine if re-evaluation of the recommendations in this report must be made. It is critical to the
successful completion of this project that GeoConcepts be retained during construction to observe the
implementation of the recommendations provided herein.
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This report has been prepared to aid in the evaluation of the site and to assist your office and the design
professionals in the design of this project. It is intended for use with regard to the specific project as
described herein. Changes in proposed construction, grading plans, structural loads, etc. should be brought
to our attention so that we may determine any effect on the recommendations presented herein.

An allowance should be established for additional costs that may be required for foundation and earthwork
construction as recommended in this report. Additional costs may be incurred for various reasons including
wet fill materials, soft subgrade conditions, unexpected groundwater problems, etc.

This report should be made available to bidders prior to submitting their proposals to supply them with
facts relative to the subsurface conditions revealed by our investigation and the results of analyses and
studies that have been performed for this project. In addition, this report should be given to the successful
contractor and subcontractors for their information only.

We recommend the project specifications contain the following statement: “A geotechnical engineering
report has been prepared for this project by GeoConcepts Engineering, Inc. This report is for informational
purposes only and should not be considered part of the contract documents. The opinions expressed in
this report are those of the geotechnical engineer and represent their interpretation of the subsoil
conditions, tests and results of analyses that they performed. Should the data contained in this report not
be adequate for the contractor's purposes, the contractor may make their own investigations, tests and
analyses prior to bidding.”

This report was prepared in accordance with generally accepted geotechnical engineering practices. No
warranties, expressed or implied, are made as to the professional services included in this report.

We appreciate the opportunity to be of service for this project. Please contact the undersigned if you
require clarification of any aspect of this report.

Sincerely,
GEOCONCEPTS ENGINEERING, INC.

Rebecca L. Smith-Zakowicz, PG
Associate

Paul E. Burkart, PE
Principal

KF/RSZ/PEB/shm
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Subsurface Investigation Procedures

1. Test Borings — Hollow Stem Augers

The borings are advanced by turning an auger with a center opening of 3-¥4 inches. A plug device blocks
off the center opening while augers are advanced. Cuttings are brought to the surface by the auger flights.
Sampling is performed through the center opening in the hollow stem auger, by standard methods, after
removal of the plug. Usually, no water is introduced into the boring using this procedure.

2. Standard Penetration Tests

Standard penetration tests are performed by driving a 2-inch O.D., 1-3s inch 1.D. sampling spoon with a
140-pound hammer falling 30 inches, according to ASTM D-1586. After an initial 6 inches penetration to
assure the sampling spoon is in undisturbed material, the number of blows required to drive the sampler
an additional 12 inches is generally taken as the N value. In the event 30 or more blows are required to
drive the sampling spoon the initial 6-inch interval, the sampling spoon is driven to a total penetration
resistance of 100 blows or 18 inches, whichever occurs first.

3. Test Boring Stakeout

The test boring stakeout was provided by GeoConcepts personnel using available site plans. Ground surface
elevations were estimated from topographic information contained on the site plan provided to us and
should be considered approximate. If the risk related to using approximate boring locations and elevations
is unacceptable, we recommend an as-drilled survey of boring locations and elevations be completed by a
licensed surveyor.



Identification of Soill

I. DEFINITION OF SOIL GROUP NAMES ASTM D-2487 Symbol Group Name
Gravels Clean Gravels GWw WELL GRADED GRAVEL
Less than 5% fi
Coarse-Grained Soils More than 50% of coarse ess fhan v ines GP POORLY GRADED GRAVEL
More than 50% fraction , Gravels with Fines GM silty GRAVEL
retained retained on No. 4 sieve More than 12% fines GC clayey GRAVEL
on No. 200 sieve Clean Sands SwW WELL GRADED SAND
Sands Less than 5% fines SP POORLY GRADED SAND
0,
50 A). or more of coarse Sands with fines SM silty SAND
fraction passes No. 4 sieve )
More than 12% fines sC clayey SAND
. Inorganic CL LEAN CLAY
Silts and Clays ML SILT
Fine-Grained Soils Liquid Limit less than Organic oL ORGANIC CLAY
50% or more passes 50 ORGANIC SILT
the No. 200 sieve Inorganic CH FAT CLAY
Silts and Clays MH ELASTIC SILT
Liquid Limit 50 or more Organic OH ORGANIC CLAY
ORGANIC SILT
Highly Organic Soils Primarily organic matter, dark in color, and organic odor PT PEAT

Il. DEFINITION OF MINOR COMPONENT PROPORTIONS

Minor Component

Gravelly, Sandy (adjective)

Sand, Gravel
Silt, Clay

Approximate Percentage of Fraction by Weight
30% or more coarse grained

15% to 29% coarse grained

5% to 12% fine grained

I11. GLOSSARY OF MISCELLANEOUS TERMS

SYMBOLS

BOULDERS & COBBLES
WEATHERED ROCK
ROCK/SPOON REFUSAL
ROCK FRAGMENTS

QUARTZ
CEMENTED SAND

MICACEQOUS

ORGANIC MATERIALS
(Excluding Peat)

FILL

CONTAINS

WITH

PROBABLE FILL

LAYERS

COLOR

MOISTURE CONDITIONS
f-m-c

Unified Soil Classification Symbols are shown above as group symbols. Use “A” Line Chart for

laboratory identification. Dual symbols are used for borderline classification.

Boulders are considered pieces of rock larger than 12 inches, while cobbles range from 3 to 12 inches.
Residual rock material with a standard penetration test (SPT) resistance of at least 60 blows per foot.
Rock material with a standard penetration test (SPT) resistance of 50 blows for 1 inch.

Angular pieces of rock which have separated from original vein or strata and are present in a soil
matrix. Only used in residual soils

A hard silicate mineral often found in residual soils. Only used when describing residual soils.

Usually localized rock-like deposits within a soil stratum composed of sand grains cemented by calcium
carbonate, iron oxide, or other minerals. Commonly encountered in Coastal Plain sediments, primarily
in the Potomac Group sands (Kps).

A term used to describe soil that “glitters” or is shiny. Most commonly encountered in fine-grained
soils.

Topsoil - Surface soils that support plant life and contain organic matter.

Lignite - Hard, brittle decomposed organic matter with low fixed carbon content (a low grade of coal).
Man-made deposit containing soil, rock, and other foreign matter.

This is used when a fill deposit contains a secondary component that does not apply to a USCS
classification. Only used for fill deposits

This is used when a residual soil contains a secondary component that does not contribute to its USCS
classification. Only used for natural soils.

Soils which contain no visually detected foreign matter but which are suspect with regard to origin.
Y to 12 inch seam of minor soil component.

Two most predominant colors present should be described.

Wet, moist, or dry to indicate visual appearance of specimen.

Fine-medium-coarse




Test Boring Notes

1.

Classification of soil is by visual inspection and is in accordance with the Unified Soil Classification
System.

Estimated groundwater levels are indicated on the logs. These are only estimates from available data
and may vary with precipitation, porosity of soil, site topography, etc.

Sampling data presents standard penetrations for 6-inch intervals or as indicated with graphic
representations adjacent to the sampling data.

The logs and related information depict subsurface conditions at the specific locations and at the
particular time when drilled. Soil conditions at other locations may differ from conditions occurring at
the test locations. Also, the passage of time may result in a change in the subsurface conditions at the
test locations.

The stratification lines represent the approximate boundary between soil types as determined in the
sampling operation. Some variation may be expected vertically between samples taken. The soil
profile, groundwater level observations and penetration resistances presented on the logs have been
made with reasonable care and accuracy and must be considered only an approximate representation
of subsurface conditions to be encountered at the particular location.



BOREHOLE/TEST PIT LOGS.GPJ GEOCONCEPTS TEMPLATE 02-12-2015.GDT 1/11/16

19955 Highland Vista Dr., #170  (703) 726-8030

Ashburn, Virginia 20147 (703) 726-8032 fax
PROJECT: LOGGED BY: BORING NUMBER:
Building 8008 Renovation and Addition at Naval Air Station L.Pugh
LOCATION: DRILLING CONTRACTOR: B-1
Patuxent River, St. Inigoes, Maryland Connelly & Associates Inc. SHEET 1 OF 2

OWNER/CLIENT:

Wiley|Wilson - Burns & McDonnell JV

DRILLER: DATES DRILLED:

T.Redman 12/15/15 - 12/15/15

PROJECT NUMBER: GROUND SURFACE ELEVATION (ft):

DRILLING METHOD: OFFSET NOTES:

13216.01 8.0+ Automatic hammer 3.25"
SoIL
o = % STANDARD *
ELEV.DEPTHEZ o L | & MATERIAL DESCRIPTION 3 SPT | | _PENETRATION | =
(ft) ) 25 2 |2 z BLOW W g| TEST RESISTANCE | &
25 |o COUNTS | (BPF)
20 40 60 80
L 80 | Asphalt = 0.3ft. :
L84 1 A \Concrete = 0.4ft. / 12 4+5+4+3 | 18
4:5))_?[ i Fill, light brown,' f, s.ilty SAND, loose, wet, SM . 5 2424243 18 @ 196
: 51 Lowland deposits, light gray and tan, f, clayey SAND with ;
- % \gravel, loose, moist, SC 8 2+3+3+4 | 15 28.3
. Lowland deposits, light gray and tan, f, LEAN CLAY with
-0.7 i B sand, firm, moist, CL 12 SALARA 18
_ Stiff 5 1+1+3+2 15
. 10
27 Soft
47 J Very soft 1 0+0+1+2 12
] S:‘\.’Imary formation, gray, f, silty SAND, very loose, wet, 3 1+141+1 | 18
15— S
" 4 0 0+0+0 8@ 87.0
" D4 4 4+142 |10
“ D4 1 0+0+1 15@
i C
e 4 3 0+1+1 | 18
" 4 1 0+0+1 | 18@"
. I 3 0+1+1 | 18 &
< 3 0+1+1 |18 @
GROUND WATER LEVELS: SAMPLE TYPES:
¥ encounteren: 30 i gev. 5.0 @ Split Spoon
Y upoNcomPLETION: 6.6 ¢ ey 14
Y 12/16/2015 30 # Eev. 50 caven: _40 ¢ Eev. 4.0

REMARKS: Coordinates: 38°08'53.57" N, 76°26'05.61" W

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES. THE TRANSITION MAY BE GRADUAL.




19955 Highland Vista Dr., #170  (703) 726-8030

Ashburn, Virginia 20147 (703) 726-8032 fax
PROJECT: LOGGED BY: BORING NUMBER:
Building 8008 Renovation and Addition at Naval Air Station L.Pugh B-1
LOCATION: DRILLING CONTRACTOR: =
Patuxent River, St. Inigoes, Maryland Connelly & Associates Inc. SHEET 2 OF 2
SOIL
o = % STANDARD Qg
ELEV.IDEPTHE 0| £ |2 MATERIAL DESCRIPTION 3 SPT O —| _PENETRATION | &
(ft) " 2z 2 | z BLOW W E| TEST RESISTANCE | &
sHE s COUNTS |X (BPF)
. 20 40 60 80
i St. mary formation, gray, f, silty SAND, very loose, wet,
4 1711 SM (continued)
-45.5 . ~
7 St. mary formation, gray, LEAN CLAY, with organics, 11 243+5
557 firm, moist, CL
-50.5 1
b ? St. mary formation, gray, FAT CLAY, soft, moist, CH 4 0+1+2 18
60 /
] c /
-55.5 4 ] /
1 / F, with sand 3 14141 18
6 %
. / 4 142+1
70 %
-65.5 . é
7 Choptank formation, gray, f, clayey SAND, loose, wet, 11 3+4+4
75 7 SC
-70.5 4]
1 / With shells, medium dense 29 7+9+13
80 ”
755 4] ‘
g5 ‘ Dense 60 | 12+22+23 | 18
1 | D
-80.5 S s
7 : Choptank formation, gray, f, silty SAND, with shells, 20 447+8 18
90 111 medium dense, moist, SM
™ s 19 4+6+8 | 18
95 |
. K : 20 6+7+8 18 k
-92.0 i Bottom of Boring at 100.0 ft :
105—
GROUND WATER LEVELS: SAMPLE TYPE8;
¥ encounteren: 30 i gev. 5.0 % Split Spoon

V. UPONCOMPLETION: _ 6.6 ¢ pgey. 1.4

Y 12/16/2015 30 # pgev. 50 caved: 40 g pev. 40

BOREHOLE/TEST PIT LOGS.GPJ GEOCONCEPTS TEMPLATE 02-12-2015.GDT 1/11/16

REMARKS: Coordinates: 38°08'53.57" N, 76°26'05.61" W

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES. THE TRANSITION MAY BE GRADUAL.




19955 Highland Vista Dr., #170  (703) 726-8030

Ashburn, Virginia 20147 (703) 726-8032 fax
PROJECT: LOGGED BY: BORING NUMBER:
Building 8008 Renovation and Addition at Naval Air Station L.Pugh B-2
LOCATION: DRILLING CONTRACTOR: =
Patuxent River, St. Inigoes, Maryland Connelly & Associates Inc. SHEET 1 OF 1
OWNER/CLIENT: DRILLER: DATES DRILLED:
Wiley|Wilson - Burns & McDonnell JV T.Redman 12/15/15 - 12/15/15
PROJECT NUMBER: GROUND SURFACE ELEVATION (ft): DRILLING METHOD: OFFSET NOTES:
13216.01 8.0 Automatic hammer 3.25"
SOIL
o = % STANDARD Qg
ELEV.IDEPTHE 0| £ |2 MATERIAL DESCRIPTION 3 SPT O —| _PENETRATION | &
(ft) " 2z 2 | z BLOW W g| TEST RESISTANCE | &
o | 5|6 COUNTS |% (BPF)
20 40 60 80
L 80 | ~\Asphalt = 0.3ft. :
g4 ] A Concrete = 0.4ft. / 13 3+4+6+9 | 10 132
42'% i Fill, light brown,' f, s.ilty SAND, medium dense, moist, SM 1 3434544 18 195
: 51 Lowland deposits, light gray and tan, f, clayey SAND, ‘
13 4 loose, moist, SC 8 4+3+3+4 16
] g ‘ With organics .3 se5+546 | 24 ? 9.0
-O.iE 1 Lowland deposits, light gray and tan, f, LEAN CLAY with : ’
10; Sand, Stiff, moist, CL 4 1+142+2 24
i B Soft
a7 : | | 5 1424242 | 0
1 With organics 3 1414141 | 24
v 7]
-10.5 . ;
. St. mary formation, gray, f-c, clayey SAND, very loose, 0 0+0+0 18‘ :
20 77/ wet, SC :
-15.5 : " :
J c / St. mary formation, gray, f, FAT CLAY with sand, very 0 0+0+0 18@ :
257 / soft, wet, CH :
-20.5 . %
h / Soft, without sand 5 1+143 18
30 4 -
-22.0 i Bottom of Boring at 30.0 ft
35—
40-]
45;
GROUND WATER LEVELS: SAMPLE TYPES:
¥ encounteren: 16.0 i gev. 8.0 @ Split Spoon

YV upoNcompLETION: _ 8.0 & gev. _00

Y 12/16/2015 85 # Eev. 05 caved: 90 g pev. 1.0

BOREHOLE/TEST PIT LOGS.GPJ GEOCONCEPTS TEMPLATE 02-12-2015.GDT 1/11/16

REMARKS: Coordinates: 38°08'53.56" N, 76°26'05.29" W

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES. THE TRANSITION MAY BE GRADUAL.




BOREHOLE/TEST PIT LOGS.GPJ GEOCONCEPTS TEMPLATE 02-12-2015.GDT 1/11/16

19955 Highland Vista Dr., #170  (703) 726-8030

Ashburn, Virginia 20147 (703) 726-8032 fax
PROJECT: LOGGED BY: BORING NUMBER:
Building 8008 Renovation and Addition at Naval Air Station L.Pugh
LOCATION: DRILLING CONTRACTOR: B-3
Patuxent River, St. Inigoes, Maryland Connelly & Associates Inc. SHEET 1 OF 1

OWNER/CLIENT:

Wiley|Wilson - Burns & McDonnell JV

DRILLER: DATES DRILLED:

T.Redman 12/15/15 - 12/15/15

PROJECT NUMBER: GROUND SURFACE ELEVATION (ft):

DRILLING METHOD: OFFSET NOTES:

13216.01 8.0* Automatic hammer 3.25"
soiL
o = % STANDARD *
ELEV.DEPTHE o & | & MATERIAL DESCRIPTION 8 SPT | | _PENETRATION | =
(ft) M 25 ¢ | g z BLOW W g| TEST RESISTANCE | &
o | 5|6 COUNTS |% (BPF)
20 40 60 80
L 80 | Asphalt = 0.3ft. :
TN A Concrete = 0.4ft. / 8 2+2+4+5 | 18
ﬂ; il ; \Q(/;lgﬁnht brown, f, silty clayey SAND, loose, moist, / 13 3+5+5+5 | 18 18.8
2 - z
13 . Lowland deposits, light gray and tan, f, silty clayey 8 2+2+4+6 | 24
& B SAND, medium dense, moist, SC-SM - ar6i7s7 | 24
-0.7 1 Lowland deposits, light gray and tan, f, LEAN CLAY with
10 sa'nd, firm, moist, CL 8 242+44+9 | 18
i stiff
b Firm
i Bottom of Boring at 10.7 ft
15—
20
25
30
35—
40—
45
GROUND WATER LEVELS: SAMPLE TYPES:
V encountereD: 47 i eev. 3.3 @ Split Spoon
YV upoNcomPLETION: 21 ¢  Eev. 5.9 CAVED: 25 & ELEv. 5.5
Y 12/16/2015 40 § pgev. 40 caep: 90 ¢ gev. 3.0

REMARKS: Coordinates: 38°08'53.29", 76°26'05.04" W

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES. THE TRANSITION MAY BE GRADUAL.




BOREHOLE/TEST PIT LOGS.GPJ GEOCONCEPTS TEMPLATE 02-12-2015.GDT 1/11/16

19955 Highland Vista Dr., #170

(703) 726-8030

Ashburn, Virginia 20147 (703) 726-8032 fax
PROJECT: LOGGED BY: BORING NUMBER:
Building 8008 Renovation and Addition at Naval Air Station L.Pugh
LOCATION: DRILLING CONTRACTOR: B-4
Patuxent River, St. Inigoes, Maryland Connelly & Associates Inc. SHEET 1 OF 1
OWNER/CLIENT: DRILLER: DATES DRILLED:

Wiley|Wilson - Burns & McDonnell JV

T.Redman

12/15/15 - 12/15/15

PROJECT NUMBER:

GROUND SURFACE ELEVATION (ft):

DRILLING METHOD:

OFFSET NOTES:

13216.01 70% Automatic hammer 3.25"
SoIL
o = % STANDARD Qg
ELEV.IDEPTHE 0| £ |2 MATERIAL DESCRIPTION 3 SPT O —| _PENETRATION | =
(ft) " 2z 2 | z BLOW W g| TEST RESISTANCE | &
o | 5|6 COUNTS |% (BPF)
20 40 60 80
70 | Asphalt = 0.3ft. :
&7 . A Concrete = 0.4ft. / 4 1+1+2+41 | 15
445;3 ] : Fill, light brown,' f, s.ilty SAND, very Ioosg, wet, SM 15 444746 188 67
—-% 5t I Lowland deposits, light gray and tan, f, silty SAND, ;
03l | 5 % medium dense, moist, SM 4 1+1+243 | 18 @
. Lowland deposits, light gray and tan, f, LEAN CLAY with
-1.7 i sand, soft, moist, CL 7 A+o+7+7 18
10] Stiff 5 | 2424243 |18
37 4 Soft, without sand
7 Bottom of Boring at 10.7 ft
15—
20—
25—
30—
35—
40—
45—
GROUND WATER LEVELS: SAMPLE TYPES:
V encountereD: 47 i Eev. 2.3 @ Split Spoon
YV uponcomPLETION: 9.0 ¢ gev. 20
Y 12/16/2015 55 # Eev. 15 cavep: 6.0 ¢ gy, 1.0

REMARKS: Coordinates: 38°08'52.79 N, 76°26'04.96" W

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES. THE TRANSITION MAY BE GRADUAL.




BOREHOLE/TEST PIT LOGS.GPJ GEOCONCEPTS TEMPLATE 02-12-2015.GDT 1/11/16

19955 Highland Vista Dr., #170  (703) 726-8030

Ashburn, Virginia 20147 (703) 726-8032 fax
PROJECT: LOGGED BY: BORING NUMBER:
Building 8008 Renovation and Addition at Naval Air Station L.Pugh
LOCATION: DRILLING CONTRACTOR: SWM-1
Patuxent River, St. Inigoes, Maryland Connelly & Associates Inc. SHEET 1 OF 1

OWNER/CLIENT:

Wiley|Wilson - Burns & McDonnell JV

DRILLER: DATES DRILLED:

T.Redman 12/14/15 - 12/114/15

PROJECT NUMBER: GROUND SURFACE ELEVATION (ft):

DRILLING METHOD: OFFSET NOTES:

13216.01 70% Automatic hammer 3.25"
SOIL
W, 3|2 o STANDARD
ELEV.DEPTHEZ o L | & MATERIAL DESCRIPTION 2 SPT || _ PENETRATION
(ft) M 25 ¢ | g BLOW i €| TEST RESISTANCE
o | 5|6 COUNTS |% (BPF)
20 40 60 80
___ 70 | Asphalt = 0.3ft. :
el | A 4 \Crushed stone = 0.2ft. / 8 | Ax3+3m
L 45 i : : Fill, light brown, f, silty SAND, loose, moist, SM 9 242+5+7
2.5 5] y Lowland deposits, light gray and tan, f, silty SAND, loose,
0.5 4 moist, SM 5 1424242
il B Lowland deposits, light gray and tan, f, LEAN CLAY with 15 A+5+6+7
-1.5 sand, soft, moist, CL
35 10 Stiff, without sand 7 2+2+3+4
- i Contains organics, firm
550 F-c, with sand, stiff 12 3+4+5+4
8 ? St. mary formation, gray, FAT CLAY, soft, moist, CH 3 1414141
75 .
C /
15 é Very soft 1 0+0+1+1
9.5 7 Bottom of Boring at 16.5 ft
20
25;
30—
35—
w0
45;
GROUND WATER LEVELS: SAMPLE TYPES:

12.0 ¢

V' ENCOUNTERED: ELev. 5.0

NOT ENCOUNTERED UPON COMPLETION CAVED:

15 g

@ Split Spoon

ELEV. _ 9.5

REMARKS: Coordinates: 38°08'54.28" N, 76°26'07.77" W

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES. THE TRANSITION MAY BE GRADUAL.




19955 Highland Vista Dr., #170  (703) 726-8030

Ashburn, Virginia 20147 (703) 726-8032 fax
PROJECT: LOGGED BY: BORING NUMBER:
Building 8008 Renovation and Addition at Naval Air Station L.Pugh SWM-2
LOCATION: DRILLING CONTRACTOR: =
Patuxent River, St. Inigoes, Maryland Connelly & Associates Inc. SHEET 1 OF 1
OWNER/CLIENT: DRILLER: DATES DRILLED:
Wiley|Wilson - Burns & McDonnell JV T.Redman 12/14/15 - 12/114/15
PROJECT NUMBER: GROUND SURFACE ELEVATION (ft): DRILLING METHOD: OFFSET NOTES:
13216.01 8.0 Automatic hammer 3.25"
SOIL
W, 3|2 STANDARD
ELEV.IDEPTHE 0| £ |2 MATERIAL DESCRIPTION 3 SPT O —| _ PENETRATION
(ft) " 2z 2 | z BLOW i €| TEST RESISTANCE
AN COUNTS | (BPF)
_ 20 40 60 80
43._3 i A T?pSOIl = 0.3ft. . i 8 2+3+3+4 13 Y
6.0 B — Fill, brown, f, sandy SILT, firm, moist, ML
i Lowland deposits, light gray and tan, f, clayey SAND, medium 13 6+6+4+4 | 18
ol 5 1 dense, moist, SC 17 4484545 18
i Lowland deposits, light gray and tan, f, LEAN CLAY with 19 7474748 | 18
0.0 | B sand, stiff, moist, CL
" v i Firm 9 3+3+4+6 15
_4.0' 10 i ’ 1 Lowland deposits, gray, f, clayey SAND, loose, moist, SC 5 1424243 18
i ; Lowland deposits, gray, f-c, POORLY GRADED SAND, 7 3+4+1+1 18
6.0 » loose, moist, SP
15— C / St. mary formation, gray, FAT CLAY, soft, moist, CH 3 1+1+1+1 18
-8.0 il Bottom of Boring at 16.0 ft
20
25;
30—
35—
w0
45;
GROUND WATER LEVELS: SAMPLE TYPES:
¥ encounteren: 10.0 i gev. 2.0 @ Split Spoon

YV uponcompLETION: _ 9.0 & gev. _-1.0

12/15/2015: NOT ENCOUNTERED CAVED: &ft ELEV. &

BOREHOLE/TEST PIT LOGS.GPJ GEOCONCEPTS TEMPLATE 02-12-2015.GDT 1/11/16

REMARKS: Coordinates: 38°08'54.71" N, 76°26'07.84" W

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES. THE TRANSITION MAY BE GRADUAL.
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Appendix B
Soil Laboratory Test Results

Liquid and Plastic Limit, and Grain Size Analysis Test Data (16 pages)
Moisture Density Relationship Test Data (2 pages)
Corrosion Series Test Results (1 page)

Environmental Test Results (7 pages)



19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
Www.geoconcepts-eng.com

LIQUID AND PLASTIC LIMIT - ASTM D4318

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. B-1 Depth (Feet) 2.7-4.7
Lab Order No. 3700-3 Date 1/4/2016
60
e /

= 50 B // -

o

> 0»*@\)/ S

E 40 D - - C\%/

c ‘5\/// }

P

; 30 7 '

= M /

Q 20 3=~

= oS

< P

i 10 yd

CI - ML 7
0 ML OR OL MH OR OH
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)

P -

Material Description LL PL PI 76 Passing USCS W (%)
#4 #200
CLAYEY SAND with gravel 40 19 21 84.7 40.7 SC 19.6
Color Gray AASHTO Classification A-6

Test Method: ASTM D 4318

Soil Classification by ASTM D2487 and AASHTO M 145

Tested by Reviewed by




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
Www.geoconcepts-eng.com

GRAIN SIZE ANALYSIS - ASTM D422

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. |B-1 Depth (Feet) 2.7-4.7'
Lab Order No. [3700-3 Date 1/4/2016
£ < S §
> s g =
! . 1
% MG T
i o I
80 : | | e |
B 70 + : . \A :
= 50 | | : |
S | ' ! |
[&] 40 ¥ : T h
o | | ! |
e 30 , . : :
20 i . ; :
0 ; | ; '
100 10 1 0.1 0.01
Grain Size Diameter (mm)
SIEVE % Passing USCS Group Symbol SC
1" 100 USCS Group Name CLAYEY SAND with gravel
3/4" 100 Cu -
3/8" 88 Cc ---
#4 85 LL 40
#10 84 Pl 21
#20 83 Gravel 15.3
#40 80 Sand 44.0
#60 77 Fines 40.7
#100 71 AASHTO Classification A-6
#200 41 Color Gray
Pan -- Test Method: ASTM D 422

Soil Classification by ASTM D2487 and AASHTO M 145

Tested by: Reviewed by:




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147
(703) 726-8030

www.geoconcepts-eng.com

LIQUID AND PLASTIC LIMIT - ASTM D4318

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. B-1 Depth (Feet) 4.7'-6.7'
Lab Order No. 3700-4 Date 1/4/2016
60 /

o 50 9\_)\/ / P /

o

< Sl Q)\)/ S

E 40 D - - C\%/

& «b\’// }Y‘/

P

; 30 7 '

= Q’ /

S 20 N>

= S

< P

E 10 yd

CI - ML 7
0 ML OR OL MH OR OH
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
Material Description LL PL PI % Passing UsCcs w (%)
#4 #200
Lean Clay with sand 49 23 26 99.5 81.8 CL 28.3
Color Gray AASHTO Classification A-7-6

Test Method: ASTM D 4318

Soil Classification by ASTM D2487 and AASHTO M 145

Tested by

Reviewed by




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
Www.geoconcepts-eng.com

GRAIN SIZE ANALYSIS - ASTM D422

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. |B-1 Depth (Feet) 4.7-6.7'
Lab Order No. [3700-4 Date 1/4/2016
o
< < S &
N 2 S g
100 : ' : !
90 : ! rrelel [l
| ' ! ~
80 ' , ! .
g 10 ; | : 1
= 1 : ' !
- 28 : | : i
S | ' ! |
o 40 t i T !
$ 30 ; ! ' |
Y 2 | ' i |
: ' ! :
10 T | 1 :
0 X : : |
100 10 1 0.1 0.01
Grain Size Diameter (mm)
SIEVE % Passing USCS Group Symbol CL
1" 100 USCS Group Name Lean Clay with sand
3/4" 100 Cu -
3/8" 100 Cc ---
#4 99 LL 49
#10 99 Pl 26
#20 97 Gravel 0.5
#40 94 Sand 17.7
#60 92 Fines 81.8
#100 90 AASHTO Classification A-7-6
#200 82 Color Gray
Pan -- Test Method: ASTM D 422

Tested by:

Soil Classification by ASTM D2487 and AASHTO M 145

Reviewed by:




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
www.geoconcepts-eng.com

LIQUID AND PLASTIC LIMIT - ASTM D4318

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. B-1 Depth (Feet) 18.5'-20.0'
Lab Order No. 3700-5 Date 1/4/2016

60
/ /
2 50 \)So\ // /’
o
& O >
N\

X a0 ) / S
a) \5\*// [
Z
; 30 7 //
= M
S 20 o‘*g/
k= S
< P
3 10 P
e CLl) - ML 7

0 ML OR OL MH OR OH

0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)

S -
Material Description LL pL PI Y6 Passing UsCs w (%)
#4 #200
SILTY SAND 62 32 30 88.8 33.1 SM 87.0
Color Dark Gray AASHTO Classification A-2-7

Test Method: ASTM D 4318
Soil Classification by ASTM D2487 and AASHTO M 145

Tested by Reviewed by




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
WWw.geoconcepts-eng.com

GRAIN SIZE ANALYSIS - ASTM D422

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. |B-1 Depth (Feet) 18.5'-20.0'
Lab Order No. [3700-5 Date 1/4/2016
o
£ < =4 Q
N s S g
' : 1
100 : Sq : |
90 i | '
I 1
i . ; :
5 70 . : e
I 1
% 50 ; uj | !
8 40 S '
e I VT L
T
2 30 ! : !
20 : ; .
10 ' ! !
0 ' :
100 10 1 0.1 0.01

Grain Size Diameter (mm)

SIEVE % Passing USCS Group Symbol SM
1%" 100 USCS Group Name SILTY SAND

3/4" 100 Cu ---
3/8" 100 Cc ---

#4 89 LL 62
#10 56 PI 30
#20 43 Gravel 11.2
#40 38 Sand 55.7
#60 36 Fines 33.1
#100 35 AASHTO Classification A-2-7
#200 33 Color Dark Gray
Pan -- Test Method: ASTM D 422

Soil Classification by ASTM D2487 and AASHTO M 145

Tested by: Reviewed by:




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
www.geoconcepts-eng.com

LIQUID AND PLASTIC LIMIT - ASTM D4318

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. B-2 Depth (Feet) 0.7-2.7"
Lab Order No. 3700-6 Date 1/4/2016
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LIQUID LIMIT (LL)
Material Description LL PL PI % Passing UsCs w (%0)
#4 #200
SILTY SAND 15 13 2 100.0 30.7 SM 13.2
Color Brownish Gray AASHTO Classification A-2-4

Test Method: ASTM D 4318
Soil Classification by ASTM D2487 and AASHTO M 145

Tested by Reviewed by




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
WWw.geoconcepts-eng.com

GRAIN SIZE ANALYSIS - ASTM D422

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. |B-2 Depth (Feet) 0.7'-2.7'
Lab Order No. [3700-6 Date 1/4/2016
o
£ < Q Q
N s S g
. 1
100 : e |
90 | ; ;
80 ! ! \ '
: !
] | 1
S
g 10 . TN |
£ 60 1 ; !
b ! AN
= 1 1
c 50 A [ \ X
8 40 ! .
) 30 ' ' \ll\
2 | : |
] 1 :
I \ !
18 ; : :
100 10 1 0.1 0.01
Grain Size Diameter (mm)
SIEVE % Passing USCS Group Symbol SM
1%" 100 USCS Group Name SILTY SAND
3/4" 100 Cu -—-
3/8" 100 Cc ---
#4 100 LL 15
#10 100 Pl 2
#20 100 Gravel 0.0
#40 99 Sand 69.3
#60 93 Fines 30.7
#100 48 AASHTO Classification A-2-4
#200 31 Color Brownish Gray
Pan -- Test Method: ASTM D 422

Tested by:

Soil Classification by ASTM D2487 and AASHTO M 145

Reviewed by:




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
www.geoconcepts-eng.com

LIQUID AND PLASTIC LIMIT - ASTM D4318

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. B-2 Depth (Feet) 2.7-4.7
Lab Order No. 3700-7 Date 1/4/2016
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LIQUID LIMIT (LL)
Material Description LL PL PI % Passing USCSs w (%0)
#4 #200
CLAYEY SAND 35 16 19 100.0 40.8 SC 19.5
Color Gray AASHTO Classification A-6

Test Method: ASTM D 4318
Soil Classification by ASTM D2487 and AASHTO M 145

Tested by Reviewed by




19955 Highland Vista Dr., Suite 170

Ashburn, Virginia 20147

(703) 726-8030

www.geoconcepts-eng.com

GRAIN SIZE ANALYSIS - ASTM D422

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. |B-2 Depth (Feet) 2.7-4.7
Lab Order No. [3700-7 Date 1/4/2016
o
£ < =4 Q
N s S g
100 ' : :
90 i ! :
I 1 :
_— . ARRNI;
q.) 70 T
c | ! \ i
T 60 . i ;
2 50 ' i !
5 . : .
8 40 . b
5 | ' :
2 30 ! : |
20 i ; .
] |
10 ! ;
0 ' ' :
100 10 1 0.1 0.01
Grain Size Diameter (mm)
SIEVE % Passing USCS Group Symbol SC
1%" 100 USCS Group Name CLAYEY SAND
3/4" 100 Cu -—-
3/8" 100 Cc -—-
#4 100 LL 35
#10 100 PI 19
#20 99 Gravel 0.0
#40 99 Sand 59.2
#60 97 Fines 40.8
#100 78 AASHTO Classification A-6
#200 41 Color Gray
Pan -- Test Method: ASTM D 422

Tested by:

Soil Classification by ASTM D2487 and AASHTO M 145

Reviewed by:




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
www.geoconcepts-eng.com

LIQUID AND PLASTIC LIMIT - ASTM D4318

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. B-2 Depth (Feet) 6.7'-8.7'
Lab Order No. 3700-8 Date 1/4/2016
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LIQUID LIMIT (LL)
Material Description LL PL PI % Passing USCSs w (%0)
#4 #200
Lean Clay with sand 36 17 19 100.0 82.1 CL 29.0
Color Gray AASHTO Classification A-6

Test Method: ASTM D 4318
Soil Classification by ASTM D2487 and AASHTO M 145

Tested by Reviewed by




19955 Highland Vista Dr., Suite 170

Ashburn, Virginia 20147

(703) 726-8030

www.geoconcepts-eng.com

GRAIN SIZE ANALYSIS - ASTM D422

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. |B-2 Depth (Feet) 6.7'-8.7'
Lab Order No. [3700-8 Date 1/4/2016
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Grain Size Diameter (mm)
SIEVE % Passing USCS Group Symbol CL
1%" 100 USCS Group Name Lean Clay with sand
3/4" 100 Cu -—-
3/8" 100 Cc -—-
#4 100 LL 36
#10 100 Pl 19
#20 97 Gravel 0.0
#40 94 Sand 17.9
#60 92 Fines 82.1
#100 89 AASHTO Classification A-6
#200 82 Color Gray
Pan -- Test Method: ASTM D 422

Tested by:

Soil Classification by ASTM D2487 and AASHTO M 145

Reviewed by:




19955 Highland Vista Dr., Suite 170

Ashburn, Virginia 20147
(703) 726-8030
www.geoconcepts-eng.com

LIQUID AND PLASTIC LIMIT - ASTM D4318

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. B-3 Depth (Feet) 0.0'-5.0'
Lab Order No. 3700-1 Date 1/4/2016
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LIQUID LIMIT (LL)
Material Description LL PL PI % Passing USCSs w (%06)
#4 #200
SILTY CLAYEY SAND 21 14 7 95.6 40.1 SC-SM 18.8
Color Brownish Gray AASHTO Classification A-4

Test Method: ASTM D 4318

Soil Classification by ASTM D2487 and AASHTO M 145

Tested by

Reviewed by




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
WWw.geoconcepts-eng.com

GRAIN SIZE ANALYSIS - ASTM D422

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. |B-3 Depth (Feet) 0.0'-5.0'
Lab Order No. [3700-1 Date 1/4/2016
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Grain Size Diameter (mm)
SIEVE % Passing USCS Group Symbol SC-SM
115" 100 USCS Group Name SILTY CLAYEY SAND
3/4" 100 Cu ---
3/8" 99 Cc ---
#4 96 LL 21
#10 92 Pl 7
#20 89 Gravel 4.4
#40 81 Sand 55.5
#60 58 Fines 40.1
#100 46 AASHTO Classification A-4
#200 40 Color Brownish Gray
Pan -- Test Method: ASTM D 422

Tested by:

Soil Classification by ASTM D2487 and AASHTO M 145

Reviewed by:




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
www.geoconcepts-eng.com

LIQUID AND PLASTIC LIMIT - ASTM D4318

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. B-4 Depth (Feet) 0.0'-5.0'
Lab Order No. 3700-2 Date 1/4/2016

60 /
~ & 9\3\/ / ) /
; S e
E 40 Qq - (\%’/
o «b\)// }Y‘/
Z
; 30 7 S
= M /
e 20 S
k= oS
< P
1 10 yd
o CIL - ML .
0 ) ML OR OL MH OR OH
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
Material Description LL PL PI % Passing USCSs w (%0)
#4 #200
SILTY SAND 16 14 2 99.5 35.0 SM 16.7
Color Brownish Gray AASHTO Classification A-2-4

Test Method: ASTM D 4318
Soil Classification by ASTM D2487 and AASHTO M 145

Tested by Reviewed by




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030
WWw.geoconcepts-eng.com

GRAIN SIZE ANALYSIS - ASTM D422

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. |B-4 Depth (Feet) 0.0'-5.0'
Lab Order No. [3700-2 Date 1/4/2016
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Grain Size Diameter (mm)
SIEVE % Passing USCS Group Symbol SM
1%" 100 USCS Group Name SILTY SAND
3/4" 100 Cu -—-
3/8" 100 Cc -—-
#4 99 LL 16
#10 99 Pl 2
#20 98 Gravel 0.5
#40 97 Sand 64.5
#60 59 Fines 35.0
#100 41 AASHTO Classification A-2-4
#200 35 Color Brownish Gray
Pan -- Test Method: ASTM D 422

Tested by:

Soil Classification by ASTM D2487 and AASHTO M 145

Reviewed by:



19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147

(703) 726-8030

www.geoconcepts-eng.com

MOISTURE DENSITY RELATIONSHIP - ASTM D 1557
Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. |B-3 Depth (Feet) 0.0'-5.0'
Lab Order No. 3700-1 Date 1/4/2016
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TEST RESULTS Before Correc. After Correc.
Maximum Dry Density (pcf) 126.5 - Color
Optimum Moisture Content (%) 10.5 - Brownish Gray
Nat.
: e . Sp. G. o % <
Material Classification N(lgl(it (Assumed) LL PI Yo > #H4 #200
USCS AASHTO
SILTY CLAYEY SAND SC-SM Adl 18.8 2.7 21 7 4.4 40.1

Method-A

Tested by

Preparation Method-Moist

Manual Rammer

Reviewed by




19955 Highland Vista Dr., Suite 170
Ashburn, Virginia 20147
(703) 726-8030

Wwww.geoconcepts-eng.com

MOISTURE DENSITY RELATIONSHIP - ASTM D 1557

Project No. 13216.01 Project Name Building 8008 Renovation & Addition at Naval Air Station
Test Boring No. |B-4 Depth (Feet) 0.0-5.0'
Lab Order No. 3700-2 Date 1/4/2016
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TEST RESULTS Before Correc. After Correc.
Maximum Dry Density (pcf) 126.5 -- Color
Optimum Moisture Content (%) 9.4 -- Brownish Gray
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Material Classification . 9
i ificati N{Igf)t (Assumed) LL Pl % > #4 #200
SILTY SAND USLS AASHTO 16.7 2.65 16 2 0.5 35.0
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Preparation Method-Moist
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Tested by

Manual Rammer

Reviewed by




HP ENVIRONMENTAL Page 1 of 2

Report Number: 155171 INCORPORATED

Certificate of Laboratory Analysis

GeoConcepts Engineering, Inc. Date Received: 12/17/15
Attn: Rebecca Smith Date Reported: 12/21/15
19955 Highland Vista Dr. Project Location: Bldg 8008 Renovation
Suite 170 & Addition
Ashburn, VA 20147
1. Client Sample No: B-1 (0-5) HPE Sample No.: 155171-01
Sample Matrix: Soil Date Collected: 12/15/15

Sample Location:

Test(s) Requested:  Soil Corrosion Potential Profile

Analysis Method(s):  Various Date Analyzed: 12/18/15

Analyte Qualifier Codes

U = Analyte was not detected

Analyte Result Units Reporting Limit Qualifier
Resistivity - ASTM G187 3500 ohm-cm N/A
Redox Potential - Electrode + 276 mV N/A
pH - CA643 8.2 pH N/A
Chloride (Water Soluble) - CA422 20 mg/Kg 25
Sulfate (Water Soluble) - CA417 20 mg/Kg 5.0
Sulfide (Water Soluble) EPA 376.2 <12 mg/Kg 1.2 U
Moisture (Percent) 18 % N/A
2. Client Sample No: B-2 (0-5) HPE Sample No.: 155171-02

Sample Matrix: Soil Date Collected: 12/15/15

Sample Location:
Test(s) Requested:  Soil Corrosion Potential Profile
Analysis Method(s):  Various Date Analyzed: 12/18/15
Analyte Result Units Reporting Limit Qualifier
Resistivity - ASTM G187 3500 ohm-cm N/A
Redox Potential - Electrode + 161 mV N/A
pH - CA643 10.9 pH N/A
Chloride (Water Soluble) - CA422 10 mg/Kg 25
Sulfate (Water Soluble) - CA417 24 mg/Kg 5.0
Sulfide (Water Soluble) EPA 376.2 <12 mg/Kg 1.2 U
Moisture (Percent) 16 % N/A

JP 12/21/15
Approved by Date



GeoConcepts Engineering, Inc
Attn: Rebecca Smith

19955 Highland Vista Dr.
Suite 170

Ashburn, VA 20147

Certificate of Laboratory Analysis

HP ENVIRONMENTAL INCORPORATED

Report Number:
Date Received:
Date Reported:
Project Location:

Page 1 of 8

155172

12/17/15

12/21/15

Bldg 8008 Renovation
& Addition

Client Sample No: B-4 (4.7'-6.7") Lab Sample No.: 155172-01

Sample Matrix: Soll Collection Date/Time: 12/15/15 17:00

Sample Description:

Volatile Organic Compounds Preparation & Analysis Method: EPA 5030 EPA 8260

Analyte Result Units Limit Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
Dichlorodifluoromethane <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Chloromethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Vinyl chloride <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Bromomethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Chloroethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Trichlorofluoromethane <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,1-Dichloroethene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Acetone <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Methylene chloride <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Methyl-tert-butyl ether (MTBE) < 5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
trans-1,2-Dichloroethene <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,1-Dichloroethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
2-Butanone <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
2,2-Dichloropropane <50 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
cis-1,2-Dichloroethene <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Bromochloromethane <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Chloroform <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,1,1-Trichloroethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Carbon tetrachloride <50 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,1-Dichloropropene <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Benzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2-Dichloroethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Trichloroethene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2-Dichloropropane <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Dibromomethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Bromodichloromethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
cis-1,3-Dichloropropene <50 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
4-Methyl-2-pentanone <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Toluene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
trans-1,3-Dichloropropene <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,1,2-Trichloroethane <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
2-Hexanone <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Tetrachloroethene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,3-Dichloropropane <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Dibromochloromethane <50 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,2-Dibromoethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Chlorobenzene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,1,1,2-Tetrachloroethane <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Ethylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
m,p-Xylene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
o-Xylene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Styrene <50 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Bromoform <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP



GeoConcepts Engineering, Inc
Attn: Rebecca Smith

19955 Highland Vista Dr.
Suite 170

Ashburn, VA 20147

HP ENVIRONMENTAL INCORPORATED
Certificate of Laboratory Analysis

Report Number:
Date Received:
Date Reported:
Project Location:

Page 2 of 8

155172

12/17/15

12/21/15

Bldg 8008 Renovation
& Addition

Sample Results Continued --------=-=====n=nnmo- Client Sample No: B-4 (4.7'-6.7")

Volatile Organic Compounds Preparation & Analysis Method: EPA 5030 EPA 8260

Analyte Result Units Limit Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
Isopropylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Bromobenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,1,2,2-Tetrachloroethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2,3-Trichloropropane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
n-Propylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
2-Chlorotoluene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
4-Chlorotoluene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,3,5-Trimethylbenzene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
tert-Butylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2,4-Trimethylbenzene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
sec-Butylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,3-Dichlorobenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
4-Isopropyltoluene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,4-Dichlorobenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2-Dichlorobenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
n-Butylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2-Dibromo-3-chloropropane < 5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,2,4-Trichlorobenzene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Hexachlorobutadiene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Naphthalene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2,3-Trichlorobenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
TPH - Gasoline Range Organics Preparation & Analysis Method: EPA 5030 EPA 8015

Analyte Result Units Limit  Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
TPH - GRO <05 mg/Kg 0.5 1 u A 12/17/15 12/17/15 JMP
TPH - Diesel Range Organics Preparation & Analysis Method: EPA 3550 EPA 8015

Analyte Result Units Limit  Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
TPH - DRO <10 mg/Kg 10 1 u A 12/18/15 12/18/15 JMP
PCB's Preparation & Analysis Method: EPA 3550 EPA 8082

Analyte Result Units Limit  Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
Aroclor-1016 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1221 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1232 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1242 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1248 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1254 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1260 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP



HP ENVIRONMENTAL INCORPORATED Page 3 of 8
Certificate of Laboratory Analysis

GeoConcepts Engineering, Inc Report Number: 155172

Attn: Rebecca Smith Date Received: 12/17/15

19955 Highland Vista Dr. Date Reported: 12/21/15

Suite 170 Project Location: Bldg 8008 Renovation
Ashburn, VA 20147 & Addition

Sample Results Continued --------=-=====n=nnmo- Client Sample No: B-4 (4.7'-6.7")

TCLP Metals Preparation & Analysis Method: EPA 1311 EPA 6010

Analyte Result Units Limit Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
Arsenic <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
Barium 0.10 mg/L 0.10 1 A 12/17/15 12/18/15 JMP
Cadmium <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
Chromium <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
Lead <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
Mercury < 0.01 mg/L 0.01 1 u A 12/17/15 12/18/15 JMP
Selenium <0.10 mg/L 0.10 1 U A 12/17/15 12/18/15 JMP
Silver <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
EOX - Extractable Organic Halides Preparation & Analysis Method: EPA 3550 EPA 9023M

Analyte Result Units Limit Dilution Qualifier Cont. Prep. Date Analysis Date Analyst

EOX <10 mg/Kg 10 1 U A 12/17/15 12/21/15 JP
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Client Sample No: B-2 (23.5'-25) Lab Sample No.: 155172-02

Sample Matrix: Soll Collection Date/Time: 12/15/15 12:00

Sample Description:

Volatile Organic Compounds Preparation & Analysis Method: EPA 5030 EPA 8260

Analyte Result Units Limit Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
Dichlorodifluoromethane <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Chloromethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Vinyl chloride <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Bromomethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Chloroethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Trichlorofluoromethane <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,1-Dichloroethene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Acetone <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Methylene chloride <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Methyl-tert-butyl ether (MTBE) < 5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
trans-1,2-Dichloroethene <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,1-Dichloroethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
2-Butanone <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
2,2-Dichloropropane <50 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
cis-1,2-Dichloroethene <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Bromochloromethane <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Chloroform <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,1,1-Trichloroethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Carbon tetrachloride <50 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,1-Dichloropropene <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Benzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2-Dichloroethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Trichloroethene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2-Dichloropropane <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Dibromomethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Bromodichloromethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
cis-1,3-Dichloropropene <50 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
4-Methyl-2-pentanone <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Toluene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
trans-1,3-Dichloropropene <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,1,2-Trichloroethane <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
2-Hexanone <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Tetrachloroethene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,3-Dichloropropane <5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Dibromochloromethane <50 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,2-Dibromoethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Chlorobenzene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,1,1,2-Tetrachloroethane <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Ethylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
m,p-Xylene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
o-Xylene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Styrene <50 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
Bromoform <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
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Sample Results Continued --------=-=====n=nnmo- Client Sample No: B-2 (23.5'-25")

Volatile Organic Compounds Preparation & Analysis Method: EPA 5030 EPA 8260

Analyte Result Units Limit Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
Isopropylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Bromobenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,1,2,2-Tetrachloroethane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2,3-Trichloropropane <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
n-Propylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
2-Chlorotoluene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
4-Chlorotoluene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,3,5-Trimethylbenzene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
tert-Butylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2,4-Trimethylbenzene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
sec-Butylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,3-Dichlorobenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
4-Isopropyltoluene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,4-Dichlorobenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2-Dichlorobenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
n-Butylbenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2-Dibromo-3-chloropropane < 5.0 ug/Kg 5.0 1 U A 12/18/15 12/18/15 JP
1,2,4-Trichlorobenzene <50 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Hexachlorobutadiene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
Naphthalene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
1,2,3-Trichlorobenzene <5.0 ug/Kg 5.0 1 u A 12/18/15 12/18/15 JP
TPH - Gasoline Range Organics Preparation & Analysis Method: EPA 5030 EPA 8015

Analyte Result Units Limit  Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
TPH - GRO <05 mg/Kg 0.5 1 u A 12/17/15 12/17/15 JMP
TPH - Diesel Range Organics Preparation & Analysis Method: EPA 3550 EPA 8015

Analyte Result Units Limit  Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
TPH - DRO <10 mg/Kg 10 1 u A 12/18/15 12/18/15 JMP
PCB's Preparation & Analysis Method: EPA 3550 EPA 8082

Analyte Result Units Limit  Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
Aroclor-1016 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1221 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1232 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1242 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1248 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1254 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
Aroclor-1260 <80 ug/Kg 80 1 u A 12/17/15 12/17/15 JP
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Sample Results Continued --------=-=====n=nnmo- Client Sample No: B-2 (23.5'-25")

TCLP Metals Preparation & Analysis Method: EPA 1311 EPA 6010

Analyte Result Units Limit Dilution Qualifier Cont. Prep. Date Analysis Date Analyst
Arsenic <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
Barium 0.08 mg/L 0.10 1 J A 12/17/15 12/18/15 JMP
Cadmium <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
Chromium <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
Lead <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
Mercury < 0.01 mg/L 0.01 1 u A 12/17/15 12/18/15 JMP
Selenium <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
Silver <0.10 mg/L 0.10 1 u A 12/17/15 12/18/15 JMP
EOX - Extractable Organic Halides Preparation & Analysis Method: EPA 3550 EPA 9023M

Analyte Result Units Limit Dilution Qualifier Cont. Prep. Date Analysis Date Analyst

EOX <10 mg/Kg 10 1 U A 12/17/15 12/21/15 JP
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Analyte Qualifier Codes:

U = Analyte was not detected at or above reporting limit
J = Analyte detected below reporting limit (estimated value)

Sample Container ID Codes:

4 0z Glass: A Soil

Notes:

Soil Results are reported on a wet weight basis (as received) unless stated as "dry".

The lab results reflect the measurement of the sample received only and may not be completely representative of the sampled site.
The Client has the responsibility for assessing risk and appropriate data interpretation of the results contained herein.
Laboratory reports issued are intended for the exclusive use by the Client and shall not be reproduced except in its entirety.

The chain-of-custody is a part of the entire analytical report.
Residual sample(s) will be disposed of in three months unless otherwise notified.

Laboratory Report Approved by:

9 Paft 12/21/15

Laboratory Director, Chemistry Date



