PLANNING COMMISSION WORK SESSION MEETING

A‘—A Tuesday, October 25, 2022 at 7:00 PM
WAlmTON AGENDA
o=

CALL TO ORDER.
WORK SESSION ITEMS.

1. SUP 2022-03 Amazon Data Center - The Applicant is requesting a Special Use Permit for a
220,000 square foot data center on Industrial zoned property designated in the New Town
Character District on the Future Land Use Map located off Blackwell Road and Lee Highway.
This will be the second work session held by the Planning Commission. GPIN 6984-69-2419-
000.

COMMENTS FROM THE COMMISSION.
COMMENTS FROM THE STAFF.

ADJOURNMENT.




RECEIVED
TOWN OF WARRENTON

SEP 09 2022

WaLsH CoLuccl Community Development
LUBELEY & WALSH PC

John H. Foote

(703) 680-4664 Ext. 5114
jfoote@thelandlawyers.com
Fax: (708) 680-2161

September 9, 2022

Via Hand Delivery and E-Mail

Denise M. Harris

Planning Manager

Community Development Department
21 Main Street

Warrenton, VA 20186

Re: Special Use Permit #SUP2022-00003, AWS Warrenton Data Center /
Post Work Session Submission

Dear Ms. Harris:

In your email to me of August 11, 2022, you asked if our client intended to
provide additional information to the Town in preparation for the second work session
on this application scheduled for September 27, 2022. We provide the following for
the Town’s consideration.

1) Schedule a balloon test and let the PC know before it occurs.

This firm has contracted with Wetlands Studies and Solutions to conduct
balloon tests. As you know, consultation has already occurred between and among
the Town Staff, Bohler, WSSI, and AWS as to the timing of these tests, and their
locations and the tests are now scheduled for September 15th. At present the forecast
is promising, but September 19 and 20 can be used as rain dates if needed.

2) Prouvide the Landscape Plan and Tree Survey.

A Landscape Plan is already an exhibit at page 4 of the SUP Plan, and so we
would inquire as to what more is required. The Tree Study is included with this letter
as Exhibit 1.

ATTORNEYS AT LAW

703 680 4664 1+ WWW.THELANDLAWYERS.COM
4310 PRINCE WILLIAM PARKWAY » SUITE 300 « WOODBRIDGE, VA 22192-5199

ARLINGTON 703 528 4700 « LOUDOUN 703 737 3633
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3) Elaborate and document the water usage.

a) The Applicant has previously reported that the principal ongoing use of
water at the site is for “domestic” uses in the sense that it needs water for toilets,
sinks, water fountains, humidification, and limited irrigation largely for the purpose
of establishing the landscaping. The architects at Corgan have provided the following

data. No other comparably valuable use would require so little water.

Office Uses

The average daily water demand for domestic uses is 190.5
gallons per day. The annual such demand is calculated to be
69,5632 gallons per year

Humidifiers

The average daily water demand for humidification purposes is
calculated to be 190.1 gallons per day and the annual water
demand is 69,380 gallons per year. Because there is a
requirement that humidifiers be drained and maintained, there
is a daily sewer requirement of 18.9 gallons per day and an
annual sewer requirement of 6,900 gallons per year associated
with this function.

Total

Based on the foregoing, the combined average daily water
demand is 380.6 gallons, the annual water demand for domestic
purposes and humidification is 138,912 gallons per year.

The average daily demand for sanitary sewer purposes is 209.4
gallons per day, resulting in an annual requirement of 76,432
gallons per year (domestic uses and humidification).

b) As you know, water is also used in the cooling system, but as is the
Applicant has often stated, it is not used for cooling directly. Rather, the facility is air
cooled. To accomplish this, the cooling system is initially charged with approximately
19,000 gallons of water over several weeks’ time. This is mixed with propylene glycol
at the time of that initial charge. Once it is full it is not thereafter replenished,

although the glycol may be recycled into and out of the system.
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The facility is served by multiple mechanical system types based on space
use. For the purpose of understanding how cooling is managed, the building will
consist of two “Data Halls” with a central office/support area separating the two
Halls.

For those Data Halls there is a dedicated, redundant, chilled water plant
consisting of 500-ton air-cooled chillers and associated pumps, and redundant dual
path distribution piping that provides chilled water to Data Hall Air Handling Units
(DAHU). Each chiller has an associated Thermal Energy Storage Tank (TES) to allow
cooling for “ride-through time” in the event of a loss of normal power, and until normal
power is restored. All of the chillers, pumps, tanks and accessories are located on the
roof. Freeze protection is accomplished by adding 30% propylene glycol, as noted
above.

Each Data Hall is served by these DAHU’s, by connecting into the ceiling above
the servers through overhead ductwork, with drops into each “cold aisle” in the Data
Halls. The Data Hall racks are built with what is known as Hot Aisle Containment,
which extends a barrier from the floor to an opening in the ceiling and allows for the
warm air from a bank of servers to rise and recirculate to the DAHU’s where 1is it re-
cooled.! Humidification to the Data Hall is provided by wall mounted steam
generation humidifiers located with the DAHUs.

4) Invite PC members to visit site.
This is only a matter of advising us when members of the Planning
Commission would like to visit. If there are FOIA concerns, then they can visit in
pairs. We would like to arrange this so that someone from our team is present and if

it could be arranged for one or two days that would be quite nice.

5) Questions about elevations and height.

1 A “cold aisle/hot-aisle containment system” is one in which cold air is distributed by
the means described above into a data hall, to maintain a safe and effective temperature. Of
course, the servers generate hot air. They are installed back-to-back, creating an “aisle”
between them where this hot air concentrates, and so the “hot aisle containment” system
consists of a physical barrier that collects the hot air expelled from the rack-mounted
equipment and channels it to the ceiling, where it is collected. It is then returned to the
DAHUEs, cooled, and the process repeats. This moves hot air to where it can be released safely
and efficiently before it has the chance to mix with the cold air, which needs to remain cold
in order to be effective, and efficiently re-chills and reuses it.
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Bohler has prepared revised graphics that depict the height of the structure
with the roof-mounted equipment and they are attached to this letter as Exhibit 2.

The architects at Corgan are presently working on revised graphics for the
building itself but they are not completed. They will be available for the Work Session
and will include photorealistic renderings. The standard parapet height is 41’-0” and
the highest parapet height is 45’-0”. The equipment screening height is 56’-4”, and
the top of tallest point on rooftop equipment is 56°-9”.

Bohler has also prepared a Preliminary Grading Plan as promised at the Work
Session, and it is included with this letter as Exhibit 3.

6) Noise generation.

A summary of the very extensive noise study that was performed is attached
to this letter together with the entire study, which contains the technical background,
are attached to this letter as Exhibits 4 and 5. To amend previous responses to the
effect that noise limits can be fully achieved, this demonstrates that the noise
ordinance requirements for the site can be achieved in every location where there is
anyone to hear. The only place frequency levels are exceeded is over Route 17 and at
the very edge of Parcel 9985-60-5718-500, which is itself zoned Industrial, and is
currently vacant.

7) Lighting impacts.

The Town requires a Lighting Plan to be provided as a part of the Site
Development Plan. This requires the preparation and submission of a photometric
plan that shows the intensity of light throughout the site and at the boundary of the
property. The Applicant has written that all building mounted lighting will have a
maximum height of 25°, and controls be installed on the site fixtures such that they
dim to 50% output between 11 PM and dawn, and that fixtures be LED cut off,
downward facing, lights that reduce or eliminate spillover at the property boundary.
The Applicant has no need to illuminate anything but its secure perimeter and
internal areas.

8) Relationship with Dominion, power needs, and phasing.
While AWS does not have a role in planning transmission line routing, it

understands that Dominion Energy is working collaboratively with the County, the
Town, and the public to understand priorities and refine routes prior to its SCC
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submission. The Applicant has said that it will commence operation on existing power
and await a decision on additional power by others.

9) Explanation of emergency plans and how potential leaks are contained.

AWS Data Centers (DC) adhere to the Federal Spill Prevention and Control
Countermeasure Plan (SPCC) Regulations, as well as State and County rules for oil
spill prevention, preparedness, and response to prevent oil discharges to navigable
waters and adjoining shorelines. See 40 CFR Part 112. AWS DC’s SPCC Plans are
certified by a professional engineer, who assures that all passive and active control
measures for oil containment, storage, and discharge comply with Local, State and
Federal regulations.

AWS DC’s SPCC Plans list a combination of active and passive containment
measures needed to meet the requirements of 40 CFR 112.7(c). All affected AWS
employees are trained annually on the SPCC mitigation measures. AWS DC'’s double-
walled storage tanks have inner and outer tank walls that meet the definition of
secondary containment under the DEQ LPR-SRR-2019-03 - Storage Tank Program
Compliance Manual, Volume V - AST Guidance, and under 40 CFR Part 112, Section
8.1.2.2; therefore, tertiary containment? is not required. AWS’s fuel oil loading and
unloading operations fall under the general secondary containment requirements of
40 CFR Part 112.7(c). Oil water separators are not required under 40 CFR 112.7(c) of
the SPCC Rule, and at the State and County level are only mentioned as a
recommendation, not a mandate.

Diesel fuel oil is delivered by a licensed tanker truck fuel delivery company.
Truck unloading facilities and procedures meet the locally accepted standards and
the U.S. Department of Transportation (DOT) requirements.

10) Geotechnical Report
A copy of the Geotechnical Study for the site is provided as Exhibit 6.

11) Planned Community Outreach, if any.

It is still a matter under internal discussion as to whether this can be done
effectively. As a general matter, the Applicant has found that the public hearing

2 Tertiary containment may consist of such things as a remote or diked impoundment
comprised of various combinations such as site drainage, sumps, diversion tanks, pits,
ponding areas, lagoons, and/or impervious liners.

Iltem 1.




Denise M. Harris
September 9, 2022
Page 6

process remains the most valuable venue for the exchange of information between
itself and the community, and the relevant decision-makers. It is in such a forum that
information can be shared in an orderly manner, and questions asked that are
directly related to the land use issues presented in any case. Based on the specific
circumstances pertaining to this case, and the first work session before the Planning
Commission, it must be asked whether either an in-person or virtual session could be
productive, or whether it would continue to be focused on issues over which the
Applicant has no control.

12) Relationship to the Comprehensive Plan.

The Applicant has responded extensively to questions regarding the
Comprehensive Plan. The property is shown on the Future Land Use Map as Light
Industrial and is zoned Industrial. The property is also located within the Lee
Highway Urban Development Area (UDA). One of the Goals and Policies of the Lee
Highway UDA is to evaluate development incentives that stimulate private
investment and new development. This data center will be a new development on
vacant industrial land and will finally put the land to a productive use that has
escaped every other potential purchaser that has evaluated it over the last three plus
decades.
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The proposed data center is a light industrial use, and thus aligns directly with
the land use plan. There is little likelihood that another user, were the Applicant not
seeking this approval, would rezone the land to a less intense classification. Despite
contentions that there are alternative sites in the Town, there is a limited supply of
industrially zoned land in Warrenton, some of that land is already in industrial use,
or topographically challenged, and this site is suitable for the proposed facility.

A Comprehensive Plan cannot, however, be evaluated solely by looking at its
colored land use maps. It is a compilation of policies. The site is located in the New
Town Warrenton Character District, which is, among other things, intended to create
a mix of uses, green space and public amenities, as well as provide a location for a
major employer. No individual site can be expected to meet all objectives in the Plan.
The District is also a place in which the Town seeks a signature job center. The
Applicant in this case is indeed a major employer, and while the data center will not
employ hundreds of workers, those that it does employ make above average incomes.
Traffic burden post-construction is very low. The physical design of the data center is
intended to have the least possible impact on those residential areas in the vicinity,
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with substantial screening and buffering areas as depicted on the Landscape Plan,
and where the facility itself is situated on the Property. Although a degree of that
design must follow the requirements of form following function, the enhanced
architecture that Corgan has now produced is intended to avoid previous designs of
other data centers that were less architecturally appealing, and to satisfy the purpose
and intent of § 9-26.1(F) of the Town Zoning Ordinance with respect to Building
Facades at data center developments.

The 2040 Plan has significant economic and fiscal goals that seek to achieve a
strong, diversified, and resilient economy that supports both residents and businesses
and increases the employment base. The Town proposes that it be proactive in its own
economic development, and this unique development advances each of these goals

The local tax revenues generated by a data center will assist in promoting a
diverse, equitable, and stable tax base to maintain a healthy economy, with
exceptionally little impact on Town services.

While there were comments presented at the Work Session to the effect that
the new Plan envisioned the development of the site with a greater mix of uses than
that which is sought in this Application, the history and circumstances of the property
suggest that this will not be the future of the land. As was mentioned at the Work
Session, two major retailers have evaluated the site and concluded that it could not
be made to suffice for their purposes. This has been largely because Blackwell Road
cannot handle a significant, sustained, traffic burden. There is presently insufficient
right-of-way and it would be exceptionally difficult and costly to improve it. An
estimate for the reconstruction of the intersection of Blackwell and Lee Highway
alone is set at a high end of $3.5M. Importantly, Blackwell Road at the site is
identified as a Signature Street in the Complete Streets Recommendations, a
classification that does not include significant reconstruction.

It is also a fact that the land had been on the market for many years without
success. Its size and developable acreage argues against a smaller mixed-use project.

13) Taxation.

It has been suggested that recent changes in Virginia law have adversely
affected the taxation of data centers.3

3Tt has also been suggested that some data centers may be exempt from local taxation
of real estate and tangible personal property. This is not so. Virginia Code § 58.1-3502 makes
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Virginia segregates personal property for taxation by localities, and has
authorized localities to tax tangible personal property, defined as all personal
property that is physical personalty, not intangible, not merchants’ capital, or short-
term rental property.

There are two statutes that relate to the classification of data centers for
purposes of taxation. First, § 58.1-3503 (A)(17) with regard to the general
classification of tangible personal property, classifies “computer equipment and
peripherals used in a data center” as a potentially separate classification for tangible
personal property taxation. A data center is defined (by incorporation from the next
statute below) as

a facility whose primary services are the storage, management,
and processing of digital data and is used to house (i) computer
and network systems, including associated components such as
servers, network equipment and appliances, telecommunications,
and data storage systems; (ii) systems for monitoring and
managing infrastructure performance; (iii) equipment used for
the transformation, transmission, distribution, or management of
at least one megawatt of capacity of electrical power and cooling,
including substations, uninterruptible power supply systems, all
electrical plant equipment, and associated air handlers; (iv)
Internet-related  equipment and  services; (v) data
communications connections; (vi) environmental controls; (vii)
fire protection systems; and (viii) security systems and services|.]

Second, by Va. Code § 58.1-3506 (A)(43) the General Assembly has created yet
another optional classifications of tangible personal property for taxation, and
permits data centers to be segregated from other forms of personal property under
that section, again at the locality’s option.

The distinction between the two statutes is that they permit the application of
different tax rates to classifications of kinds of personal property depending on which
statute is used for the purpose of classification.

any firm, company, or corporation engaged in business for profit who or which leases, borrows
or otherwise has made available to it any tangible personal property to be used in such
business from any agency or political subdivision of the federal, state or local governments
liable to local taxation.
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Regardless of which classification is employed, data centers are to be valued
by means of a percentage or percentages of original cost, or by such other method as
may reasonably be expected to determine the actual fair market value. This is
determined by the local assessor, and was not changed by the new statute.

That new statute, Code § 58.1-3295.3, found in the Article in the Tax Code
dealing with Reassessment/Assessment (Valuation) Procedure and Practice,
addresses in part the assessment of data centers. It references “computer equipment
and peripherals” as subject to classification under either of the two foregoing statutes,
§ 58.1-3503 (A)(17) or § 58.1-3506 (A)(43). They remain valued for taxation purposes
as they have previously been assessed.

However, now if “fixtures” are installed at a data center and taxed under the
provisions of Title 58.1 dealing with Tangible Personal Property, Machinery and
Tools and Merchants Capital Taxation, those fixtures must now be assessed using
the cost approach. "Cost approach" means assessing value by determining the cost to
construct a reproduction or suitable replacement of fixtures, and deducting physical,
functional, and economic depreciation sustained by such fixtures. "Fixtures" means
all fixtures and equipment used in a data center except computer equipment and
peripherals, equipment used for external surveillance and security, and fire and
burglar alarm systems. The term includes generators, radiators, exhaust fans, and
fuel storage tanks; electrical substations, power distribution equipment, cogeneration
equipment, and batteries; chillers, computer room air conditioners, and cool towers;
heating, ventilating, and air conditioning systems; water storage tanks, water pumps,
and piping; monitoring systems; and transmission and distribution equipment.

In short, HB 791 passed by the legislature in 2022 does not affect the valuation
of computer equipment and peripherals, or the local taxation thereof.

14) Proposed Conditions of a Special Use Permit.

As is customary in the Town, the Applicant is attaching a proposed set of
conditions for the special use permit for review and edit by the Town as Exhibit 7.

15) Conclusion.

The Applicant respectfully submits that valid planning aspirations must also
take into consideration existing zoning and land use history, and the actual, instead
of the imagined, impact of a use. This proposal advances a number of policies that are
set out in the 2040 Plan, and is matched well both to the actual zoning of the land,
and to a realistic future.
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JHF/f

cc: Jay Reinke
Umar Shahid
Rebecca Ford

Taylor Hicks, Esq.

Jessica Pfeiffer

Very truly yours,

WALSH, COLUCCI,

LUBELEY & WALSH, P.C.

btire T St

John H. Foote
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DATE. e
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SPECIAL USE
PERMIT

FOR

AMAZON DATA
SERVICES, INC.
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VIEW 3 VIEW 4

LEGEND
= BUILDING OUTLINE

NOTE TREES SHOWN AT
5 YEARS OF GROWTH

TTRTATE

LAND SURVEYING
PROGRAM MANAGE MENT
LANDSCAPE ARCHITECTURE
PERMITTING SERVICES

Jaamin

SUSTAINABLE DESIGN
TRANSPORTATION SERVICES
e i
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Lic. No. 046660
m Oﬂozij

SHEETTITLE

STREET VIEW
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SHIET
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REVISION 1. 7110722
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VIEW 3 VIEW 4

LEGEND
=== BUILDING OUTLINE

NOTE: TREES SHOWN AT
S YEARS OF GROWTH
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Exhibit 3
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Exhibits 4 and 5

Town Limits

Limit Correction | 63 | 125 | 250 | S00 | 1000 | 2000 | 4000 | 8000
Base Limils /2 72 70 65 59 55 51 47 24
Daytime | -5 R-Dismict | 67 65 60 54 50 46 22 39
Nighttime | = R-District | ¢y 60 55 49 45 a1 37 34
-5 10pm-7am
Do nfa 72 70 65 59 55 51 47 44
Industrial
Nighttime | 5000 7am | 67 65 60 54 50 46 2 39
Industrial
-5 R-District
Generator +520% of 1 hr 72 70 65 59 55 51 47 44

Locations Exceeding at Property Line

N

- Noise Levels
o Noise from chillers will exceed town limit @ 1,000 — 4,000 Hz at northeast property line for
nighttime limits.
o All other frequencies will be contained within the property line.
o Daytime limits at all frequencies will be contained within the property line.
- Impact '
o Impact is not possible on Route 17, as there is no one to hear noise.
o For Industrial land impacted, noise will be equal to traffic noise (per measurements at site).
- Mitigation
o Either involves a roof barrier taller than equipment (~16-20° tall) or baffles incorporated into
sheaths, which would impact airflow.

Iltem 1.

28




Iltem 1.

Summary
Daytime Model

o Will exceed town limit @ 1,000 — 4,000 Hz northeast of Route 17, but there is not residential
present.
o Town limit shown to be met.
Nighttime Model
o Will exceed town limit @ 500 — 4,000 Hz northeast of Route 17, but there is not residential
present.
o Town limit shown to be met.
Generator
o Town limit shown to be met.
Measurements
o All measurements in residential areas shown to meet Town Limit. M3 (north of site) is the
loudest, but is not impacting residences.
o Ml
= Data center quieter than background noise except during evening hours.
= Quieter than town limit except for 2,000 Hz by 1 dB.
o M2
= Data center quieter than background noise except during evening hours.
® Quieter than town limit except for 1,000 — 2,000 Hz, by 1 dB.
o M3
= For low frequencies, quicter except during evening hours. For mid to high frequencies,
equal to or higher background noise.
= Quieter than town limit except for 1,000 — 4,000 Hz, by 9 dB.

= Data center quieter than background noise.
= Quieter than town limit.

* For low frequencies, quieter except during evening hours.
s Quieter than town limit.

Town Limits

Limit Correction 63 125 250 500 1000 2000 4000 8000
Base Limits n/a 72 70 65 59 55 51 47 44
Daytime -5 R-District 67 65 60 54 50 46 42 39
N . -5 R-District
Nighttime -5 10pm-7am 62 60 55 49 45 41 37 34
-5 R-District
Generator +520% of 1 hr 72 70 65 59 55 51 47 44

1|Page
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Daytime Model

Iltem 1.
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Nighttime Model
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Iltem 1.

Measurement Summary
Day/
Loc. Night Data 63 125 250 500 1000 2000 4000 8000
Lowest Measured 32 35 40 48 58 52 38 25
Day Town Limit 67 65 60 54 50 46 42 39
M SoundPlan 30 40 42 44 48 44 39 17
Lowest Measured 22 26 31 36 36 28 24 19
Night Town Limit 62 60 55 49 45 41 37 34
SoundPlan 29 37 42 43 46 42 36 17
Lowest Measured 32 36 34 40 49 46 37 24
Day Town Limit 67 65 60 54 50 46 42 39
M2 SoundPlan 27 38 40 42 47 44 39 16
Lowest Measured 23 27 27 32 32 23 25 19
Night Town Limit 62 60 55 49 45 41 37 34
SoundPlan 26 35 39 41 46 42 36 16
Lowest Measured 28 35 34 38 42 37 32 20
Day Town Limit 67 65 60 54 50 46 42 39
M3 SoundPlan 32 45 46 49 55 52 48 32
Lowest Measured 22 30 31 33 34 32 31 19
Night Town Limit 62 60 55 49 45 41 37 34
SoundPlan 31 42 45 48 53 50 45 32
Lowest Measured 30 37 41 45 53 50 42 26
Day Town Limit 67 65 60 54 50 46 42 39
M4 SoundPlan 25 37 38 41 47 43 35 3
Lowest Measured 22 30 33 34 35 26 37 19
Night Town Limit 62 60 55 49 45 41 37 34
SoundPlan 24 34 38 41 45 41 32 3
Lowest Measured 27 28 31 37 42 37 30 20
Day Town Limit 67 65 60 54 50 46 42 39
M5 SoundPlan 23 34 37 39 44 42 32 0
Lowest Measured 22 25 28 29 29 27 23 19
Night Town Limit 62 60 55 49 45 41 37 34
SoundPlan 23 31 36 38 43 40 30 0
31| Fnge
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Exhibit 6

ECS MID-ATLANTIC, LLC

Geotechnical Engineering Report

Warrenton Data Center

Lee Highway and Blackwell Road
Warrenton, Virginia 20186

ECS Project No. 01:31153

Revised August 15, 2022
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Ec s ECS MID-ATLANTIC, LLC

mmmmemsmmsm Geotechnical « Construction Materials ¢« Environmental

Iltem 1.

“Setting the Standard for Service”

Ms. Patricia Krinke

Bohler Engineering

28 Blackwell Park Lane, Suite 201
Warrenton, Virginia 20186

Reference: Geotechnical Engineering Report

Warrenton Data Center
Lee Highway and Blackwell Road
Warrenton, Virginia 20186

Dear Ms. Krinke:

» Facilities

Revised August 15, 2022

ECS Project No. 01:31153

ECS Mid-Atlantic, LLC (ECS) has completed the subsurface exploration and geotechnical engineering
analyses for the above-referenced project. Our services were performed in general accordance with our
Proposal No. 01:63686-GP1, dated May 4, 2021. This report presents our understanding of the
geotechnical aspects of the project along with the results of the field exploration conducted and our
design and construction recommendations.

It has been our pleasure to be of service to Bohler Engineering during the design phase of this project.
We would welcome the opportunity to remain involved during the continuation of the design phase, and
we would like to provide our services during construction phase operations as well to verify subsurface
conditions assumed for this report. Should you have any questions concerning the information contained
in this report, or if we can be of further assistance to you, please contact us.

Respectfully submitted,

ECS MID-ATLANTIC, LLC
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s

John A. Short, EIT
Project Manager
JAShort@ecslimited.com
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Dominic O. Agyepong, PE
Principal Engineer
DAgyepong@ecslimited.com

9408 Innovation Drive, Manassas, VA 20110 » T. 703 396.6259 « www ecslimited com
ECS Florida, LLC = ECS Mid-Allantic, LLC « ECS Midwest, LLC « ECS Southeast LLP + ECS Southwesl, LLP
ECS Capitol Services, PLLC - An Associate of the ECS Group of Companies
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EXECUTIVE SUMMARY

This Executive Summary is intended as a brief overview of the primary geotechnical conditions that are
expected to affect design and construction. Information gleaned from this Executive Summary should not
be utilized in lieu of reading the entire geotechnical report.

e Based on the subsurface exploration completed we anticipate the site will be suitable for the
proposed development. We do not anticipate conditions on the project site to adversely affect
future development beyond the typical difficulties encountered in this geographic region (i.e.,
rock excavation, potentially expansive soils, and moisture sensitive soils).

» For shallow foundation design we recommend the following design parameters:

Dasign Parameter Golumn Footing Wall Footing

Net Allowable Bearing Pressure 3,000 psf 3,000 psf
(Stratum 1 Sail/Structural Fill)

Net Allowable Bearing Pressure

8,000 psf 8,000 psf

{Stratum |- Weathered Rock Areas)
Minimum Width 24 inches 24 inches
Minimum Footing Embedment Depth 24 inches 24 inches

(below slab or finished grade)

Deep foundation systems such as Drilled Shaft foundations or Auger Cast-In-Place (ACIP) Pile
foundations can be utilized for heavily loaded structures. Deep foundations may be designed for
an allowable bearing pressure on the order of 50 tons to 100 tons, if extended at least 3 drilled
shaft diameters into the relatively unweathered rock. Actual designs will be provided in the final
geotechnical report.

e Provided subgrades and structural fills are prepared as discussed herein, the proposed floor slabs
can be constructed as Ground Supported Slabs {or Slab-on-Grade).
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e The following graphic depicts our soil-supported slab recommendations:

Concrete Slab * Vapor Barrier

Granular Capillary Break/Drainage Layer

PRX >RT =2 =33
Compacted Subgrade
1. Drainage Layer Thickness: 6 inches minimum.

2. Drainage Layer Material: 6 inches of VDOT #57 stone, VDOT 21-A/21-B

Soft or yielding soils may be encountered in some areas. Those soils should be removed and replaced with
compacted Structural Fill in accordance with the recommendations included in this report. Floor slabs
placed in areas where expansive soils (CH/MH) are encountered should be underlain by at least 2 feet of
compacted suitable fill.

Subgrade Modulus: Provided the Structural Fill and Granular Drainage Layer are constructed in
accordance with our recommendations, the slab may be designed assuming a modulus of subgrade
reaction, ki of 150 pci (Ibs./cu. inch).

Based on report, the anticipated geotechnical issues be considered during design included issues related
to shallow bedrock, perched groundwater, potentially expansive and moisture sensitive soils, and deep
foundations {drilled shafts) for the buildings.

e Satisfactory Structural Fill Materials: Materials satisfactory for use as Structural Fill should consist
of inorganic soils with the following engineering properties and compaction requirements.

STRUCTURAL FILL INDEX PROPERTIES
Subject Property
Building and Structural Areas LL < 40, PI<15
Pavement Areas LL < 45, PI<20
Max. Particle Size 4 inches
Fines Content (% passing #200 sieve) Max. 25 %
Max. organic content 5% by dry weight
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e Compaction Methodologies:

STRUCTURAL FILL COMPACTION REQUIREMENTS

Subject

Requirement

Compaction Standard

Standard Proctor, ASTM D698/ Virginia Test Method (VTM-1)

Required Compaction

95% of Max. Dry Density for fill less than 10 feet

98% of Max. Dry Density for fill greater than 10 feet

Moisture Content

-2 to +3 % points of the soil's optimum value

Loose Thickness

8 inches prior to compaction

e Building and site retaining walls and foundations (soil bearing, lateral earth pressures, subgrade

modulus, coefficients of friction, etc.)

e Site Soil Design Parameters

Unit Welght Angle of At-Rest Pressure | Active Pressure | Passive Pressure
Material (pcf) internal (psf per vertical | (psf per vertical | (psf per vertical
Friction (phi) foot of wall) foot of wall) foot of wall)
CH 115 12 90 75 175
ML 120 25 70 50 300
SM 125 30 65 45 375
Weathered Rock 135 45 40 25 400
Compacted Angle of Coefficient of : Coefficient of
or In-Situ Soil | Internal | Cohesion Earth Coeffiuent gt Passlve Earth
Material 4 1 Active Earth
Moist Unit Friction (C) Pressure at Pressure (Ka) Pressure (K, )
Weight (5) () Rest (Ko)
CH 115 12 0 0.79 0.66 B 1.52
ML 120 25 0 0.58 041 2.46
SM 125 30 0 0.50 033 3.0
Weathered Rock 135 45 0 0.29 0.17 5.82
e Forsliding coefficient:
Sliding Friction Coefficient [Concrete on Soil] (1) 0.30
Skin Friction [Concrete cast against Soil] (F.) 250 psf
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e Potentially expansive soils (CH/MH) are common in the local geology characterized at this site.
Expansive soils should not be reused as engineered fill in the building pad, nor as fill for roadway,
curb, gutter, and sidewalk subgrade, within utility trenches, or within embankment slopes.
Expansive soils (CH/MH) should be undercut to 4 feet below finished exterior grade or to 2 feet below
the bottom of footing, whichever is deeper, and backfilled with controlled, compacted fill where
encountered. In proposed pavement areas, we recommend undercutting and replacement of the
expansive soils (CH/MH) to provide at least 2 feet of non-expansive soil fill below the pavement
subgrade.

s Based on the soil conditions encountered (shallow rock and low permeability soils), stormwater
management facilities that require infiltration are not feasible for this site.

e Considering the shallow weathered rock surface encountered at this site and our experience with
other projects in the area, we recommend that the design for the building be based on a seismic
site classification of Site Class C.

o Preliminary pavement section designs based on laboratory data and assumed design parameters
are included within the report. We recommend pavement designs be developed in accordance
with applicable VDOT requirements. Finalized designs should be based on anticipated traffic
loading conditions and actual soil subgrade conditions. For design purposes, we recommend using
a design California Bearing Ratio {CBR) value of 4 for the on-site clayey, silty, and sandy soil
materials. Additionally, we recommend a Resiliency Factor (RF) of 1.5 be utilized for design of the
proposed pavements.

e Groundwater on this site can be characterized as being broadly perched above less permeable
materials and shallow rock. The depth at which perched water is present on the site varies with
surface elevation. In low-lying areas, the presence of perched water is more pronounced. In higher
areas and on ridge lines, perched water may be present, including above design cut elevations,
but is less concentrated. Soils at contact with perched water levels were very moist to wet. In
most cases, moisture then decreased with depth. The permanent groundwater able is significantly
below the anticipated extents of excavation for this project.
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1.0 INTRODUCTION

The purpose of this study was to provide geotechnical information for the design and construction of an
industrial site which includes one data center building, a guard house facility, a stormwater management
pond, a substation area, associated pavement infrastructure, and mass grading for the overall site. The
recommendations developed for this report are based on project information supplied by Bohler
Engineering.

Our services were provided in accordance with our Proposal No. No. 01:63686-GP1, dated May 4, 2021.
This report contains the procedures and results of our subsurface exploration program, review of existing
site conditions, engineering analyses, and recommendations for the design and construction of the
project.

The report includes the following items.

o A brief review and description of our field and laboratory test procedures.

s A review of surface topographical features and site conditions.

e A review of area and site geologic conditions.

o A review of subsurface soil stratigraphy with pertinent available physical properties.
e Copies of our soil test boring logs.

e Recommendations for site preparation and construction of compacted fills, including an
evaluation of on-site soils for use as compacted fills.

e Recommended foundation types.
e General recommendations for pavement design including a recommended design CBR value.
¢ Evaluation and recommendations relative to groundwater control.

e Recommendations for design and construction of drainage structures and stormwater
management facilities.

e An evaluation of potential soil and rock excavation issues.

Iltem 1.
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2.0 PROJECT INFORMATION

2.1 PROJECT LOCATION & CURRENT SITE CONDITIONS

The proposed project site is located to the northeast of the intersection of Lee Highway and Blackwell
Road in Warrenton, Fauquier County, Virginia. The subject property spans a single parcel (GPIN: 6984-69-
2419) which, at the time of this exploration, is primarily occupied by active farmland with some wooded
areas in the northwest and southeast portions, and site elevations range from approximate EL. 510z feet
along the north edge of the site to approximate EL. 465t feet in the northeast corner. The southwest
corner of the site is bordered by an existing car dealership. An aerial view of the site is pictured below.

o,

Figure 2.1.1 Site Location

2.2 PROPOSED CONSTRUCTION

It is our understanding that the development will include the construction of one 214,388 sq. ft., 1-story
data center building (FFE = EL. 486.0 feet), a guard house facility, a stormwater management pond, a 6-
acre substation area, a retaining wall with a maximum exposed height of 6 feet, and associated pavement
infrastructure. Based on current proposed grading information, it is our understanding that soils fill on the
order of 21+ feet and cuts on the order of 40+ feet will be required in order to establish final site grades.

The description of the proposed project is based on the information provided to us by your office or other
design team members at this time. If any of the information is inaccurate, either due to misunderstanding
or due to design changes that may occur later, we recommend that we be contacted to provide additional
or alternate recommendations that may be required.
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2.2.1 Structural Information/Loads

A maximum structural column loading of 450 kips has been provided by the structural engineer at this
time and it is our understanding that shallow foundations are considered feasible in design for support of
the main building. If additional/revised maximum structural loading becomes available, ECS should be
informed so that we may confirm or re-evaluate our recommendations.

Iltem 1.
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3.0 FIELD EXPLORATION AND LABORATORY TESTING

Our exploration procedures are explained in greater detail in Appendix B including the insert titled
Subsurface Exploration Procedures. Our overall scope of work included drilling a total of 20 soil borings.
Thirteen borings were performed in the vicinity of the data center building and guard house structural
footprints, two borings were performed within the proposed stormwater pond, and five borings were
performed within proposed pavement areas.

A track-mounted drill rig was utilized to drill the soil test borings. Borings were advanced to depths on
the order of up to 801 feet below the existing ground surface. The subsurface exploration was completed
under the general supervision of an ECS geotechnical engineer.

Boring locations were identified in the field by ECS personnel using GPS techniques prior to mobilization
of our drilling equipment. The approximate as-drilled boring locations are shown on the Boring Location
Diagram in Appendix A. Ground surface elevations noted on our boring logs were interpolated from the
provided existing contour mapping.

Standard penetration tests (SPTs) were conducted in the borings at regular intervals in general accordance
with ASTM D 1586. Representative samples were obtained during these tests and were used to classify
the soils encountered. The standard penetration resistances obtained provide a general indication of soil
shear strength and compressibility.

Rock sampling was performed at Borings B-3 and B-10 in accordance with ASTM D-2113 using a diamond-
studded bit fastened to the end of a hollow double-tube core barrel. The core barrel was drilled into the
rock up to five feet at a time, and the samples were removed for measurement of sample recovery. The
recovery is determined as the ratio of sample length recovered to the distance drilled.

The core samples were stored in boxes and returned to our laboratory for identification and
determination of the Rock Quality Designation (RQD). The RQD is determined as the ratio of intact rock in
NX or NQ core sections 4 inches or longer to the distance drilled. Percentages of recovery and RQD are
given on the boring logs included in the Appendix of this report and summarized within the table below.

Boring No. Depth ;;Cgm L REC (%) RQD (%)
39.0-44.0 32 13
B-3
44.0-49.0 53 7
23.5-28.5 87 17
B-10
28.5-33.5 100 22

3.1 SUBSURFACE CHARACTERIZATION

The project site is located within the Central Blue Ridge Anticlinorium. Based on the USGS Geological Map
of Virginia (1993), the site is mapped within the Catoctin Formation — Metabasalt soils. This formation
typically consists of grayish green to dark yellowish green, fine-grained, schistose chlorite and actinolite
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bearing metabasalt. The materials will initially weather into Silty and Clayey SAND and then into SILT and
CLAY with extensive weathering.

The subsurface conditions encountered were generally consistent with published geological mapping.
The following sections provide generalized characterizations of the soil and rock strata. Please refer to
the boring logs in Appendix B.

Table 3.1.1 — Subsurface Soil Summary

Approximate Stratum Description Ranges of
Depth (ft) SPT N-values
(bpf)
0-0.5 n/a Topsoil, Roots, and Organics N/A

{(Surface cover)

0.3-32.0 | - Very Loose to Very Dense SAND (SM) and SILT (ML) (4 to 50/4
with varying amounts of parent rock fragments
- Firm to Very Stiff CLAY (CL, CH, MH)

3.0-80.0 " - Very Dense Weathered Rock with varying amounts of | 60 to 50/0
parent rock fragments

Notes: (1) Standard Penetration Test

3.2 GROUNDWATER OBSERVATIONS

Groundwater was encountered in 4 of the 20 borings (B-1, B-2, B-3, and B-5) drilled as part of this
geotechnical study ranging from depths of 23+ to 53+ feet below the existing ground surface. Perched
water occurs as precipitation that enters the site, either directly or from overland flow from adjacent
properties, begins to percolate through the near surface soils. Once the water percolation reaches the
bedrock, which is virtually impermeable, it begins to flow at the intersection of the rock and the soil. This
groundwater flow continues down gradient with the water table occasionally surfacing to form as springs
and intermittent streams. Only in the lowest lying areas and adjacent to existing creeks is a shallow
groundwater table in a continuous condition. Otherwise, it is related to precipitation, although springs
may exist in the lower lying areas for extended periods of time without recharge from rainfall. Therefore,
the groundwater conditions at this site are expected to be significantly influenced by surface water runoff
and precipitation.

Because of the perched nature of the groundwater at this site, long term groundwater conditions can be
deceptive. Although the true groundwater table can exist several hundred feet below the existing ground
surface, groundwater located in streams and creeks, because of perched overland flow, creates the
presence of an effective near surface groundwater table. Because the water is perched and flows at the
interface between the soil and bedrock, water exiting fracture channels and cracks is common. Therefore,
although all building excavations may appear dry at the time of completion, it is very common for fracture
patterns in the rock, because of natural conditions or blasting to become natural pathways for ground
water flow.

The highest groundwater observations are normally encountered in the late winter and early spring.
Variations in the location of the long-term water table may occur because of changes in precipitation,
evapo-transpiration, surface water runoff, and other factors not immediately apparent at the time of this
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exploration. The site may also be subject to severe desiccation during extended dry periods. Therefore,
earthwork operations, especially in the winter and spring months are more likely to encounter difficulties
with perched conditions than those operations undertaken in the summer or fall.

3.3 LABORATORY TESTING

Representative soil samples were selected tested in our laboratory to check field classification and to
evaluate pertinent engineering properties. The laboratory testing program included visual classifications
(ASTM D4318), moisture content tests (ASTM D2216), Atterberg Limits tests (ASTM D4318), washed sieve
grain size analyses (ASTM D412), thermal resistivity testing (ASTM D5334), and California Bearing Ratio
testing.

Each soil sample was visually classified on the basis of texture and plasticity in accordance with the Unified
Soil Classification System. The group symbols for each soil type are indicated in parentheses following the
soil descriptions on the boring logs. A brief explanation of the Unified Soil Classification System is included
in Appendix B of this report. The various soil types were grouped into the major zones noted on the boring
logs. The stratification lines designating the interfaces between earth materials on the boring logs and
profiles are approximate; in situ, the transitions may be gradual, rather than distinct.
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4.0 DESIGN RECOMMENDATIONS

The design recommendations outlined in this report are based on the 20 soil test borings performed
within the proposed development limits. The following sections provide recommendations for foundation
design, soil supported floor slabs, seismic design parameters, pavements, and stormwater management
facilities.

4.1 BUILDING FOUNDATIONS
4.1.1 Shallow Foundations (Option)

Provided subgrades and structural fills are prepared as recommended in this report, the buildings,
structures, and lightly-loaded substation features may be supported by shallow foundations including
column footings and continuous wall footings. We recommend the foundation design use the following
parameters:

Table 4.1.1.1 Shallow Foundation Design
Deslgh Paranieter GalummiFooting Wil Footing

Net Allowable Bearing Pressure (Stratum | 3,000 psf 3,000 psf
Soil/Structurat Fill}1%

Net Allowable Bearing Pressure

8,000 psf 8,000 psf
(Stratum 1)
Minimum Width 24 inches 24 inches
Minimum Footing Embedment Depth (below 24 inches 24 inches
slab or finished grade)
Estimated Total Settlement © Less than 1 inch Less than 1 inch
Less than 0.5 inches Less than 0.5 inches

Estimated Differential Settlement
between columns

Notes:

{1) Net allowable bearing pressure is the applied pressure in excess of the surrounding averburden
soils above the base of the foundation.

(2) For frost penetration requirements,

(3) Based on assumed structural loads. If final loads are different, ECS must be contacted to update
foundation recommendations and settlement calculations.

{4) Based on maximum column/wall loads and variability in borings. Differentlal settlement should be
re-evaluated once the foundation plans are more complete.

Potential Undercuts: Most of the natural soils at the foundation bearing elevation are anticipated to be
suitable for support of the proposed structures. If soft or unsuitable soils are observed at the footing
bearing elevations, the unsuitable soils should be undercut and removed. Any undercut should be
backfilled with lean concrete (f. = 1,000 psi at 28 days) up to the original design bottom of footing
elevation; the original footing shall be constructed on top of the hardened lean concrete. Additional
undercutting of foundations may be required if highly plastic soils or undocumented fill soils are present
below the foundation. Please see the High Plasticity Soils section of this report.
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For building and site retaining walls and foundations (soil bearing, lateral earth pressures, subgrade
modulus, coefficients of friction, etc.).

Iltem 1.

e Site Soil Design Parameters

] Unit Welght Angle of At-Rest Pressure | Actlve Pressure | Passive Pressure
Material (pch) _Internal {psf per vertical | (psf per vertical | (psf per vertical
Friction (phi) foot of wall) foot of wall) foot of wall)
CH 115 12 90 75 175
ML 120 25 70 50 300
SM 125 30 65 45 375
Weathered Rock 135 45 40 25 400
Material o‘r:cl'::i:u‘:t::ll m‘elren:: Coheslon CoefEfi::hn = c:;ﬁ:';::t:f ::::zei:tr:l:
Moist Unit Friction {C) Pressure at Pressure (Ka) Pressure (K; )
Weight (5) {e) Rest (K,)
CH 115 12 0 0.79 0.66 1.52
ML 120 25 0 0.58 0.41 2.46
SM 125 30 0 0.50 0.33 3.0
Weathered Rock 135 45 0 0.29 0.17 5.82
s Forsliding coefficient:
sliding Friction Coefficlent [ConcreteonsSoill (W) | 030
[ém.{ Friction [Concrete castagainst Soill (F)* A‘  250pst

4.1.2 Drilled Shafts (Option)

In the event maximum structural loads for the building are considered to be excessive for shallow
foundation system design, the building as well as typical more heavily-loaded substation structures (e.g.
transmission line towers, etc.) can be designed to bear on drilled shaft foundations. For preliminary
design purposes only, we estimated that drilled shafts may be designed to bear in rock sockets having a
depth of at least 1 shaft diameter with a design capacity of 60 ksf. An average rock unconfined strength
of 4,000 psi may be utilized for preliminary design purposes. Rock suitable for end bearing can generally
be identified in the field during drilling by observing drill cuttings which appear generally dry and to consist
of rock fragments, a pronounced grinding of the auger teeth and visible dust noted during drilling. Based
on the rock depths encountered, we estimate the shaft lengths will vary across the site between 15 feet
to over 40 feet in some areas. Additional borings and rock coring data will be required to determine
final tip elevations for each drilied shaft location. Project planning and estimates should account for
potential variability of drilled shaft length throughout the project.
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The actual structural designs of the drilled shaft foundation system (including final pler locations, pier
lengths, pier dimensions, and spacing) shall be designed and submitted, separately, for review approval
and appropriate permit to Prince William County Building Division prior to construction.

We recommend all drilled shaft excavations be observed and approved by the GER prior to concrete
placement. We recommend a pre-production meeting be held prior to drilling operations to review the
shaft termination criteria with the GER and drilling contractor. Termination criteria shall be determined
by the GER based on the final structural design and type of rig.

4.1.3 Auger Cast-In-Place (ACIP) Pile Foundations (Option)

Auger Cast-In-Place (ACIP) piles are installed by drilling a hollow stem auger with a closed tip. Upon
reaching the bearing stratum, the plug is removed, and a sand-cement grout is placed under pressure
through the hollow stem as the augers are withdrawn (tremie placement). The upper portion of the pile
is terminated approximately 6 inches above the bottom of the proposed pile cap. ACIP foundations may
be preliminarily designed for an allowable bearing pressure on the order of 50 tons to 100 tons. We
estimate the shaft lengths will vary across the site between 25 feet to over 60 feet in some areas.
Additional borings and rock coring data will be required to determine final tip elevations for each ACIP
location. Project planning and estimates should account for potential variability of drilled shaft length
throughout the project.

Auger cast-in-place piles greater than 18 inches in diameter will require special equipment to be installed
and generally cannot be drilled more than 60 feet in the ground. Please note top of pile elevations were
used in calculations and were estimated to be two feet below the finished floor elevations.

The actual structural designs of the ACIP foundation system (including final pier locations, pier lengths,
pler dimensions, and spacing) shall be designed and submitted, separately, for review approval and
appropriate permit to Prince William County Building Division prior to construction.

We recommend a series of three widely spaced auger probe/test piles be installed under the observation
of the geotechnical engineer. Based on these observations, at least one pile should be selected for load
testing, by the geotechnical engineer. The purpose of the test piles is to confirm our assumption of pile
capacity {which Is related to our design safety factor) and to allow observation of the subsurface
conditions encountered by the augers.

The single test pile should be load tested in axial compression. The primary objective of the load test
program is to observe the load-settlement response of an individual pile in order to verify that the
contractor’s construction procedures and installation equipment can produce an acceptable pile
foundation. The geotechnical engineer should be retained to select the location of the test, observe and
document the installation of the test pile and reaction piles, perform the load test and interpret the
results, and develop recommendations concerning installation procedure and design tip elevations of
production piles. Significant differences from accepted procedures or expected results should be brought
to the attention of the Structural Consultant.

The axial compressive pile load test should be performed in general accordance with pracedures outlined
in ASTM D1143, Paragraphs 5.1 and 5.3. The test pile should eventually be loaded to plunging failure,
which can be described as a total pile butt displacement on the order of 15% of the pile diameter, or about

Iltem 1.

102




Warrenton Data Center Revised August 15, 2022
ECS Project No. 01:31153 Page 14

2 inches. Accurate systems referenced to a stationary reference beam supported well away from the zone
of influence of the test pile and reaction piles (if applicable). We recommend the load test be performed
no sooner than five days after the installation of the test pile, unless the contractor can establish sufficient
grout strength only after three days.

Auger cast piles may also be utilized to anchor the reaction frame system for the pile load test. However,
these anchor piles may be pulled upward during loading. Upward movement of the piles beyond that of
elastic elongation would reduce the downward axial capacity of these piles. Therefore, these anchor piles
should not be used as production piles.

4.2 SLABS ON GRADE

Provided subgrades and structural fills are prepared as discussed herein, the proposed floor slabs can be
constructed as Ground Supported Slabs (or Slab-on-Grade). The following graphic depicts our soil-
supported slab recommendations:

-« - .. Vapor Barrier
Concrete Slab

N

[#]

0902 9,0 ° o©

00 00 "0 @ 0°

p=2-33 -2 -2-33
Compacted Subgrade

Granular Capillary Break/Drainage Layer

Figure 4.2.1
1. Drainage Layer Thickness: 6 inches minimum.

2. Drainage Layer Material: 6 inches of VDOT #57 stone, VDOT 21-A/21-B

Soft or yielding soils may be encountered in some areas. Those soils should be removed and repfaced
with compacted structural fill in accordance with the recommendations included in this report. Floor slabs
placed in areas where expansive soils (CH/MH) are encountered should be underlain by at least 2 feet of
compacted suitable fill.

Subgrade Modulus: Provided the Structural Fill and Granular Drainage layer are constructed in
accordance with our recommendations, the slab may be designed assuming a modulus of subgrade
reaction, k; of 150 pci (Ibs./cu. inch).

Vapor Barrier: Before the placement of concrete, a vapor barrier may be placed on top of the granular
drainage layer to provide additional protection against moisture penetration through the floor slab. When
a vapor barrier is used, special attention should be given to surface curing of the slab to reduce the
potential for uneven drying, curling and/or cracking of the slab. Depending on proposed flooring material
types, the structural engineer and/or the architect may choose to eliminate the vapor barrier.

Slab Isolation: Soil-supported slabs should be isolated from the foundations and foundation-supported
elements of the structure so that differential movement between the foundations and slab will not induce
excessive shear and bending stresses in the floor slab. Where the structural configuration prevents the
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use of a free-floating slab such as in a drop down footing/monolithic slab configuration, the slab should
be designed with suitable reinforcement and load transfer devices to preclude overstressing of the slab.

4.3 BELOW GRADE WALLS

Any below grade walls that will be backfilled with soil or aggregate should be designed to withstand lateral
earth pressures and surcharge loads. For below grade walls that are properly drained, the walls may be
designed for an equivalent fluid pressure of 60 pounds per square foot (psf) per foot of wall height. The
60 psf horizontal pressure reflects the moderate strength low plasticity silty and clayey soils present with
the wall influence zones. A Lateral Earth Pressure Diagram illustrating our general recommendations
regarding the application of lateral earth pressure are included in the Appendix D of this report and in
Figure 4.3.1.
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The following Figure depicts the suggested lateral earth pressure condition for a “drained condition” with
restrained wall top:

This diagram is not Surcharge Load (psf)

suitable for the design of

Support of Excavation or
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systems. >
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Lateral Earth Pressure = 60 H psf

(For below grade walls restrained from movement at top
and bottom, drained conditions presumed)

Horizontal Pressure from Surcharge
= 0.5 x Vertical Surcharge

Figure 4.3.1

Any surcharge loads imposed within a 45 degree slope of the base of the wall should be considered in the
below grade wall design. The influence of these surcharge loads on the below grade walls should be based
on an at-rest pressure coefficient, ko, of 0.5 in the case of restrained walls.

Backfill materials should consist of inorganic materials, free of debris and be free draining. The fill placed
adjacent to the below grade walls should not be over-compacted. Heavy earthwork equipment should
maintain a minimum horizontal distance away from the below grade walls of 1 foot per foot of vertical
wall height. Lighter compaction equipment should be used close to the below grade walls and the
thickness of the lifts should be no more than 6 inches where light weight compaction equipment is used.
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To reduce excessive pressures against the below grade walls, and to reduce the settlement of the wall
backfill, it is recommended that the wall backfill be compacted to between 92% and 95% of the maximum
dry density determined in accordance with ASTM D 698 or VIM-1. Where the fill will be supporting
pavement or other structures, the fill should be compacted to near 95% of this specification. Backfill
materials which are placed behind below-grade walls should be free of organic materials and debris, free-
draining, non-frost susceptible, and should not include any high plasticity Elastic SILT (MH) or Fat CLAY
(CH) materials.

Depending upon the excavation methods employed at the time of installation, it may be advantageous to
discontinue use of soil as structural backfill and substitute using open graded stone such as VDOT No. 57
stone. The use of No. 57 stone should help with any problems that should be encountered when
attempting to backfill and compact soils. The top 2 feet of backfill should be suitable soils placed and
compacted in accordance with the section titled Fill Placement. We recommend filter fabric be placed
between the VDOT No. 57 stone and the compacted soil to reduce the risk of the soil fines migrating into
the voids in the VDOT No. 57 stone. The GER should be contacted prior to employing the use of open
graded stone to backfill around these structures.

Suitable manmade drainage materials may be used in lieu of the free draining granular backfill, adjacent
to the below grade walls. These materials should be covered with a filter fabric having an Apparent
Opening Size (AOS) consistent with the size of the soils to be retained. The material should be placed in
accordance with the manufacturer's recommendations and connected to either the perimeter drainage
system or the underslab granular mat, which in turn should be properly drained. The ground surface
adjacent to the below grade walls should be kept properly graded to prevent ponding of water adjacent
to below grade walls.

4.4 SEISMIC DESIGN CONSIDERATIONS

The International Building Code (IBC) 2012 and Chapter 20 of ASCE 7 require site classification for seismic
design based on the upper 100 feet of a soil profile. Three methods are utilized in classifying sites, namely
the shear wave velocity (vi) method; the undrained shear strength (s,) method; and the Standard
Penetration Test Resistance (N-value) method. Where site specific data are not available to a depth of
100 feet, appropriate soil properties are permitted to be estimated by the registered design professional
preparing the soils report based on known geologic conditions. The seismic site class definitions for the
weighted average of either the SPT N-values or the shear wave velocities in the upper 100 feet of the soil
profile are presented in Chapter 20 of ASCE 7 and in the ta ble below.

Table 4.4.1: Seismic Site Classification

(?I"at:s' Soil Profile Name Shear'W;:f:YSchw, Vs, N.value (bpf)
A Hard Rock Vs > 5,000 fps N/A
B Rock 2,500 < Vs < 5,000 fps N/A
C Very dense soil and soft rock 1,200 < Vs < 2,500 fps >50
D Stiff Soil Profile 600 < Vs < 1,200 fps 15to 60
E Soft Soil Profile Vs < 600 fps <15
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In the absence of actual shear wave (V;) data, we utilized the Standard Penetration Test (SPT) N-values
recorded from the borings. Considering the shallow rock surface encountered at this site and our
experience with other projects in the area, we recommend that the design for the building be based on a
seismic site classification of Site Class C.

Considering that the foundation will bear in or close to bedrock, a Site Class B may be possible; however,
site specific seismic testing to determine the shear wave velocity of the rock would be required to evaluate
this site classification. If it is determined by the structural engineer that an increase in the site class for
the project site will result in significant economic savings in the final design, we would be pleased to
provide additional site-specific seismic testing services.

4.5 PAVEMENTS

The pavement design recommendations shall conform to the latest VDOT Road and Bridge Standards and
Specifications. For the design and construction of exterior pavements, we recommend that all the
procedures outlined in the Subgrade Preparation and Earthwork Operations and Fill Placement and
Compaction sections be followed through the establishment of roadway section subgrade elevations.

We recommend that topsoil, existing fill material, construction debris, and any other soft or unsuitable
materials be removed from the pavement area. The stripped surface should be proofrolled and carefully
observed at the time of construction in order to aid in identifying the localized soft or unsuitable materials
which should be removed. If high plasticity soils are exposed during the final grading of the paved areas,
we recommend that these areas be over-excavated of the high plasticity soil to a depth of 2 feet and
replaced with engineered fill.

An important consideration with the design and construction of pavements is surface and subsurface
drainage. Where standing water develops, either on the pavement surface or within the base course
layer, softening of the subgrade and other problems related to the deterioration of the pavement can be
expected. Furthermore, good drainage should reduce the possibility of the subgrade materials becoming
saturated over a long period of time. We would be pleased to be of further assistance to you in the design
of the project pavements by providing additional recommendations during construction of the project.

it is common practice to install only the base aggregate and the base course asphalt during initial
construction, and then the final topping surface asphalt much later in the construction process. Often,
depending upon the sequence and timing of construction, the final pavement surface may not be placed
until several months to even years after the initial base asphalt is placed. Studies have shown that the
most critical load conditions for most development occur during the construction phase. In particular,
the pavement system is subjected to loading that includes construction equipment, low-boys, concrete
trucks, pre-fabricated joist and dry wall deliveries, and other heavy, high concentrated truck loading which
does not accur once the development is finished. Not only does this represent the highest traffic loading
condition, but it occurs at a time when the pavement section is not at its full strength, simply because the
surface asphalt has not been placed.

Although it is usually not economically feasible to increase the pavement section to satisfy this potential
design issue, it should be recognized that prudent steps can be taken to help reduce failures of the
pavement system during the construction. For example, we recommend using intermediate type asphalt
for the base layer of asphalt to reduce the amount of surface water infiltration into the pavement subbase.
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Furthermore, any areas that are low and will have a tendency to pond water should be drained to the
extent feasible. This should normally be undertaken in areas that are relatively low and wet, or in areas
where there is known to be a concentration of construction traffic. These concentrations should be
considered to be the initial entryways to the site, the travelways and any other high-construction traffic
areas.

Depending upon the time in which the temporary construction is used as a service road, some failures
should be expected. if the construction pavement system fails, it will be necessary to remove this failed
section and replace it with the initial design section or an equivalent repaired section.

if pavements will be constructed early during site development to accommodate construction traffic,
consideration must be given to the construction of heavier pavement sections, capable of accommodating
the much heavier loads normally associated with these activities. The design of actual pavement sections
is beyond the scope of this report. We recommend final pavement designs be developed in accordance
with applicable VDOT and Prince William County requirements, as appropriate. Such a design should be
developed considering anticipated traffic loading conditions, soil subgrade conditions, and CBR value.

Rutting of pavement and ultimately pavement failure are typically experienced due to front loading
garbage trucks imposing concentrated wheel loads on pavements. Therefore, we recommend that the
pavement in any trash pick-up areas consist of a reinforced concrete pavement underlain by VDOT 21A
subbase. Design of concrete pavements is beyond the scope of this report. We recommend concrete
pavement designs be developed in accordance with applicable VDOT and Prince William County
requirements. Such a design should be based on anticipated traffic loading conditions and soil subgrade
conditions.

A design CBR value of 4 is recommended based on laboratory testing performed on samples obtained
from Borings B-14 and B-15 during our subsurface exploration. Additionally, we recommend that a
Resiliency Factor (RF) of 1.5 be utilized for design purposes of the pavements. If the results of the CBR
tests taken during construction differ from that mentioned above, the pavement design should be
modified as necessary.

New Asphalt Pavement Section: We have assumed that asphalt (light-duty and heavy-duty) and concrete
(heavy-duty) pavement section designs for the parking lot and access roadway pavement areas will be
based upon 20-year and 30-year design lives with assumed ESALs of 19,300/610,000 for light/heavy-duty
Flexible Pavements and 1,400,000 for Rigid Pavement. If these assumptions are found to be inaccurate
for the finalized project average daily traffic values, ECS shall be informed in order to revise pavement
section design accordingly.

Iltem 1.

108




Warrenton Data Center Revised August 15, 2022
ECS Project No. 01:31153 Page 20

We have also assumed other design parameters in table below.

Table 4.5.1 Pavement Design Parameters

Reliability 90%

Overall Standard Deviation 0.49
Effective Subgrade Resilient Modulus 6,000 psi

Initial Serviceability 4.2

Terminal Serviceability 2.8

The following sections are expected to provide adequate support for standard-duty pavement and heavy-
duty pavements for the newly constructed pavement areas that will be part of the development of the
project site.

Table 4.5.2 Design Pavement Sections

Pavement Thickness (inches)
Pavement Material Standard-Duty - Heavy-Duty - Heavy-Duty -
Asphalt Asphalt Concrete
Surface Course 1.5 15
Intermediate Course 2.0 —
Base Course 3.0 3.0 -
Portland Cement Concrete - 8.0
Aggregate Base Material 6.0 8.0 8.0
Total Pavement Section
Thickness 10.5 14.5 16.0

It should be recognized that construction loading conditions may be more severe than in-service
conditions and the Geotechnical Engineer should be advised of any traffic loading conditions that become
available in order to confirm and/or modify the pavement section recommendations.

New Concrete Pavement Section: The heavy-duty concrete pavement section should consist of a
minimum of 8 inches of air-entrained Portland cement concrete having a minimum 28-day compressive
strength of 4,000 pounds per square inch {psi). The concrete pavement shall be underiain by a minimum
of 8 inches of compacted dense-graded aggregate base course stone (VDOT 21-A). The rigid concrete
pavement section should be provided with construction joints at appropriate intervals per typical concrete
pavement construction requirements.

Exterior Concrete Slabs on Grade (Sidewalks, Curbs, Gutters, and Dumpster Pads): The exterior concrete
slabs recommendations should conform to the latest VDOT Road and Bridge Standards and Specifications.
For the construction of exterior concrete, we recommend that topsoil and any other soft or unsuitable
materials be removed from the paved area. The stripped surface should be proofrolled and carefully
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observed at the time of construction in order to aid in identifying the localized soft or unsuitable materials
which should be removed.

We recommend that exterior concrete slabs such as sidewalks, curbs and gutter be underlain by a
minimum of 4 inches of granular material having a maximum aggregate size of 1.5 inches and no more
than 2% passing the #200 sieve. This granular layer will reduce the potential for frost heaving of the
exterior slabs. Exterior concrete exposed to the weather should be air-entrained.

4.6 SITE RETAINING WALL

One retaining wall with a maximum exposed wall height of 6 feet is proposed along the northeast edge of
the site. While design details for the wall are not available at this time, general recommendations have
been provided below.

Since retaining walls are free to rotate at the top, they effectively mobilize more of the shear strength of
the retained soil than conventional basement or loading dock walls. For the design of permanent site
retaining walls with level backfill, we recommend an equivalent fluid pressure of 45 psf per vertical foot
of wall. At the areas of the walls such as corners where rotation will be limited, we recommend an
equivalent fluid pressure of 60 psf per vertical foot of wall since rotation is restricted in these areas. This
lateral earth pressure assumes that low-plasticity materials with a LL equal to or less than 40 and a P! less
than 15, unless the material can be shown to have a very low expansion potential, are used for the wall
backfill and that drainage of the backfill is provided as discussed below. A Lateral Earth Pressure Diagram
has been included in the Appendix to further detail the anticipated earth pressure distribution behind the
wall. The design should also account for any surcharge loads that are within a 45° slope from the base of
the wall, and any slope of the backfill. The retaining wall should be designed so that the resultant of the
overturning forces remains in the central one-third of the footing.

The foundations for proposed retaining wall should be designed for a maximum allowable soil bearing
pressure of 3,000 psf, provided that the footings are founded within firm natural soils or engineered fill
placed over firm natural soils. Special care should be taken to confirm soft existing soils are removed prior
to the placement of structural fill on the established foundation subgrades.

sliding resistance of the retaining wall can be achieved either through the use of a shear key (for concrete
retaining walls only) or through the frictional forces developed at the base of the retaining wall. A shear
key, if installed, can be designed for a passive pressure of 300 psf per foot of depth. This assumes that
the soils at the base of the retaining wall are approved, firm natural soils or compacted structural fill. A
frictional resistance coefficient of 0.3 can be utilized for sliding resistance design for the retaining wall.
The structural design of proposed retaining walls should be approved prior to site implementation.

The recommendations presented herein assume that the backfill behind the retaining wall is properly
drained. Suitable man-made drainage materials may be used in lieu of the free draining granular backfill,
adjacent to the wall. These materials should be covered with a filter fabric having an Apparent Opening
Size (AOS) consistent with the size of the soils to be retained and should be placed in accordance with the
manufacturer's requirements. Drainage of the backfill may be accomplished through the use of 4-inch
diameter weep holes at 8 feet spacing, through the wall, immediately above proposed grade at the front
of the wall. Alternatively, a longitudinal drain line could be used behind the retaining wall. The drain
should consist of a 6-inch perforated pipe surrounded by a minimum of 6 inches of VDOT No. 57 stone.
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The No. 57 stone should be completely wrapped in a filtration geotextile such as Mirafi 140N. The
geotextile used should be reviewed and approved by the geotechnical engineer. The ground surface
adjacent to the retaining wall should be kept properly graded to prevent ponding of water adjacent to the
wall or drainage of water over the front of the wall.

The land above the recommended geogrid reinforcement layers must be designated as a “soil
reinforcement zone easement” and any future landscaping or planting should be coordinated such that it
does not disturb the soil reinforcement system and/or will not affect the retaining wall stability. The
geogrid layers will be installed in conjunction with the wall construction and thus will precede the
excavations for plant material and landscaping. Trees and other plant material that might impact the
geogrid reinforcing shall be kept outside the soil reinforcement zone easement.

The construction sequence will be important in areas where construction of the wall will either be in
conflict or be tao close to any existing storm pipes and structures. We recommend that in such cases, the
storm pipes and the structures be installed first or simultaneously with the construction of the wall, since
excavation for the storm pipes and structures after construction of the wall may jeopardize the stability
of the wall. The wall designer should consider the presence of the storm structures in his or her design
and should include standard or specific details for placement of wall backfill around these structures in
design. In cases where storm sewer pipes penetrate and/or are located underneath the proposed wall,
we recommend the provision of an encasement/liner or a grade beam in order to allow the pipes to be
removed for maintenance without affecting the wall stability. If the storm line extends through the face
of the wall, then block units should be saw cut within 1/2-inch of the pipe. Details for the pipe outlet and
casing as well as wall sections with the pipe in the reinforcing zone should be included in the retaining
wall design.

4.7 STORM WATER MANAGEMENT PONDS

One storm water management pond is currently proposed for the site. At the time of this report, specific
details regarding water surface elevations and locations and elevations of pond structures were not
available. As such, it is the intent of this section to provide general recommendations for design and
construction of the pond. Once detailed pond designs and grading is available, ECS should be contacted
to provide updated recommendations and, if necessary, global stability analyses for the pond.

4.7.1 Earthwork Operations

Subgrade preparation operations should consist of stripping all vegetation, rootmat, and topsoil and any
other soft or unsuitable material from the dam embankment. Where possible, stripping limits for the
proposed grading of the dam should be extended at least 10 feet beyond the toe.

After stripping to the desired grade and prior to new fill placement, the exposed soils should be carefully
examined to identify any localized loose, yielding or otherwise unsuitable materials by an experienced
geotechnical engineer or his authorized representative. After examining the exposed soils, loose and
yielding areas can be identified by proofrolling with an approved piece of equipment, such as a loaded
dump truck having an axle weight of at least 10 tons. Any soft or unsultable materials encountered during
this proofrolling should be removed and replaced with an approved backfill.
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4.7.2 Embankment Fill Placement

The on-site materials may be reused as engineered fill if they do not contain organics or foreign debris,
are not highly plastic, are not environmentally impacted, and conform to the criteria outlined below for
acceptable soil types for construction. Based on observations made during the subsurface exploration
program and following visual observation of the recovered soil samples, some of the natural soils may be
suitable for reuse as engineered fill materials; however additional laboratory testing will be required for
confirmation of soils to be used as engineered fill. Under no circumstances should CH soils be used as fill
material in proposed structural areas.

The preparation of fill subgrades should be observed on a full-time basis. These observations should be
performed by the Geotechnical Engineer of Record, or their representative, to ensure all unsuitable
materials have been removed, and the subgrade is suitable for support of the proposed construction
and/or fills. In some areas, excessively soft and/or wet soils may be encountered for fill subgrades,
especially in the winter or early spring months. All soft areas should be excavated and removed.

Upon achieving competent subgrade materials, the excavated area should be filled, where appropriate,
to planned grades with an approved controlled, compacted fill. All fill and backfill placed within the
embankments and around the structures should be placed in lifts not exceeding 8-inches in loose
thickness and moisture conditioned to within 2 percentage points on the wet side of the optimum
moisture content. We recommend that the lifts be compacted to at least 95 % of their maximum dry
density, as determined by ASTM D-698, Standard Proctor, for the full depth of the fill. Acceptable soil
types for construction of the embankment on the upstream and downstream side (excluding the clay
liner) include soils having a USCS designation of ML and CL; and SM and SC having a minimum of 25%
passing No. 200 sieve. The on-site SM and SC soils tested do generally meet these requirements and
should be suitable for use as fill.

The timing for placement of backfill for the embankment should be planned to minimize the risk of piping
of soil based on laboratory tests performed on the material proposed for use prior to construction
(additional observations and analyses may be required for the clay liner placement).

It is recommended that new fill soils be benched into the existing soils to verify adequate soil bonding of
these materials. If the top of an exposed layer is too smooth, it should be rerolled with a sheepsfoot
roller, or scarified prior to the placement of the next lift of fill. Although it is desirable to seal off fill
surfaces on a daily basis using a steel drum or rubber tired roller, these surfaces should be scarified the
following day prior to fill activities to minimize the creation of planes of seepage within the embankment
structure.

Fill materials should not be placed on frozen soils or frost-heaved soils and/or soils which have been
recently subjected to precipitation. All frozen soils should be removed prior to continuation of fill
operations. Borrow fill materials, if required, should not contain frozen materials at the time of
placement. All frost-heaved soils should be removed prior to placement of controlled, compacted fill,
granular subbase materials, foundation or slab concrete, and asphalt pavement materials. Soil bridging
lifts within the proposed embankment should not be used since excessive settlement of the structure can
occur. Also, trees should not be planted on the existing dam embankment.
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4.7.3 Facility Outlets

The principal outlet pipes penetrating the embankment dams should be provided with seepage control
measures consisting of a concrete cradle and downstream collection drain. Primary outlet conduits, which
penetrate the facility embankments, should be constructed on a concrete cradle along the upstream two-
thirds of the conduit length. The downstream one-third of the principal spillway pipe should be
surrounded with a 12-inch thick layer of open graded coarse aggregate (VDOT No. 78) wrapped with a
suitable nonwoven geotextile with an Apparent Opening Size (AOS) of 70. (The coarse aggregate should
conform to the current VDOT Road and Bridge Specifications Section 203 and the geotextile with Section
245.) The gravel layer below and around the conduit at the downstream end will serve to collect any
seepage along the conduit. This drainage blanket should be daylighted at the slope face or tied into the
stormwater discharge structure.

4.7.4 Foundations for Drainage Control Structures

Based on the results of our subsurface exploration and our engineering analysis, we recommend that any
proposed stormwater discharge control structures be supported on spread footing foundations bearing
either on suitable firm natural soils or on new engineered fill constructed over suitable natural soils.
Assuming subgrades are prepared according to the recommendations above, the foundations may be
designed for a net allowable soil bearing pressure of 2,000 pounds per square foot (psf).

If unsuitable soil types or bearing conditions are found to exist at the foundation level, then the base of
the excavation should be lowered to suitable materials. As an alternative, the original bottom-of-footing
level can be restored by the placement of “lean” (1,000 psi) concrete after removal of the unsuitable soils.

Fill materials should be placed in accordance with the Compaction section of this report. The soil will be
moisture and disturbance sensitive; therefore, excavation for the outlet structures should proceed in an
expeditious manner in order to reduce exposure of the bedding soils. The foundation excavation should
be observed and the bearing pressure of the footing subgrade tested by an authorized representative of
the GER.

Granular bedding should not be used to support foundations or pipes penetrating the facility
embankments. Granular soils should only be used where specifically designed for drainage. Conduits
penetrating the embankments should be supported by properly placed soil or natural soils trimmed to fit
the pipe diameter, or concrete fill, such as lean concrete or “flowable” fill, to control seepage along such
conduits which could otherwise result in a soil piping failure. The upstream two thirds of the primary
discharge pipe should be placed over a concrete cradle as described in the previous section.

4.7.5 Pond Liner (Wet Ponds Only)

In order to maintain the permanent pool elevations, we recommend the use of a clay or synthetic liner to
minimize the potential for seepage through the silty and clayey sand materials and weathered rock.

The liner should be present along the entire pond bottom, including embankment slopes up to the 10-yr
storm elevation on the impounded side only. The liner should consist of an 18-inch thick layer of material
meeting the specification of the most recent edition of the BMP Clearinghouse (Table 14.4). The liner
should consist of soil with a minimum of 30% clay particles, by weight. The material should also have a
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minimum Plasticity Index of 15 and a minimum Liquid Limit of 30. We recommend the liner have a
maximum permeability of 1x107 ft/sec and should be compacted to 90% to 95% of the maximum dry
density as determined by the Standard Proctor Method (ASTM D698). Generally, a soil material classified
as Lean CLAY (CL) and having less than 10% retained on the #4 sieve should meet this requirement. Fat
CLAY (CH) is not recommended for use as a liner due to concerns over shrinkage cracks. We also
recommend the soils for the liner be installed at 2 to 3 percentage points wet of the optimum moisture
content. Clay liner materials should be kept moist during and after installation to reduce the potential for
desiccation and cracking. It is recommended that new clay liner soils be benched into the existing soils to
verify adequate soil bonding of these materials.

4.8 SOIL THERMAL RESISTIVITY

Soil thermal resistivity testing was performed on remolded samples obtained from depths ranging from
14 feet to 6+ feet below site grades. The samples were compacted to approximately 95% of the maximum
dry density as determined by the Standard Proctor Method (ASTM D698). Tests were performed in general
accordance with ASTM D5334. Tests were performed at various moisture contents to develop a dry-out
curve. Based on the test results, we recommend the following maximum resistivity values at each location
be used for design:

sarple No: Recommended Max.
Rho (°C*cmi/W)
B-2 220
B-7 190
B-11 205

Based on the test results, we recommend a single maximum resistivity value of 220 be used for design
of general site duct banks. Laboratory test results for each sample are included in the Appendix of this
report.
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5.0 SITE CONSTRUCTION RECOMMENDATIONS

5.1 SUBGRADE PREPARATION
5.1.1 Stripping and Grubbing

The subgrade preparation should consist of stripping all vegetation, rootmat, topsoil, existing fill, and any
soft or unsuitable materials from the 10-foot expanded building and 5-foot expanded pavement limits,
and 5 feet beyond the toe of structural fills. Deeper topsoil or organic laden soils may be present in wet,
low-lying, and poorly drained areas. Root balls may extend as deep as about 2 feet and will require
additional localized stripping depth to completely remove the organics. ECS should be retained to verify
that topsoil and unsuitable surficial materials have been removed prior to the placement of structural fill
or construction of structures.

5.1.2 Proofrolling

Prior to fill placement or other construction on subgrades, the subgrades should be evaluated by an ECS
field technician. The exposed subgrade should be thoroughly proofrolled with construction equipment
having a minimum axle load of 10 tons [e.g. fully loaded tandem-axle dump truck]. Proofrolling should be
traversed in two perpendicular directions with overlapping passes of the vehicle under the observation of
an ECS technician. This procedure is intended to assist in identifying any localized yielding materials.

Where proofrolling identifies areas that are unstable or “pumping” subgrade those areas should be
repaired prior to the placement of any subsequent Structural Fill or other construction materials.
Methods of stabilization include undercutting, moisture conditioning, or chemical stabilization. The
situation should be discussed with ECS to determine the appropriate procedure. Test pits may be
excavated to explore the shallow subsurface materials to help in determining the cause of the observed
unstable materials, and to assist in the evaluation of appropriate remedial actions to stabilize the
subgrade.

5.1.3 Site Temporary Dewatering

Groundwater on this site can be characterized as being broadly perched above less permeable materials
and shallow rock. The depth at which perched water is present on the site varies with surface elevation.
In low-lying areas the presence of perched water is more pronounced. In higher areas and on ridge lines,
perched water may be present, including above design cut elevations, but is less concentrated. Soils at
contact with perched water levels were very moist to wet. In most cases, moisture then decreased with
depth.

The contractor shall make their own assessment of temporary dewatering needs based upon the limited
subsurface groundwater information presented in this report. Soil sampling is not continuous, and thus
soil and groundwater conditions may vary between sampling intervals (typically 5 feet). If the contractor
believes additional subsurface information is needed to assess dewatering needs, they should obtain such
information at their own expense. ECS makes no warranties or guarantees regarding the adequacy of the
provided information to determine dewatering requirements; such recommendations are beyond our
scope of services.
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Dewatering systems are a critical component of many construction projects. Dewatering systems must be
selected, designed, and maintained by a qualified and experienced (specialty or other) contractor familiar
with the succinct geotechnical and other aspects of the project. The failure to properly design and
maintain a dewatering system for a given project can result in delayed construction, unnecessary
foundation subgrade undercuts, detrimental phenomena such as ‘running sand’ conditions, internal
erosion (i.e., ‘piping’), the migration of ‘fines’ down-gradient towards the dewatering system, localized
settlement of nearby infrastructure, foundations, slabs-on-grade and pavements, etc. Water discharged
from any site dewatering system shall be discharged in accordance with all local, state and federal
requirements.

Strategies for Addressing Perched Groundwater:
The typical primary strategy for addressing perched groundwater seeping into excavations is pumping
from trench (or French) and sump pits with sump pumps. A typical sump pump drain (found in a sump pit

or along a French drain) is depicted below. The inlet of the sump pump is placed at the bottom of the
corrugated pipe and the discharge end of the sump is directed to an appropriate stormwater drain.

SCLID PIPE/MOSE TO DISCHARSE POINT

/7T SIDE 5.0PE OPTIONAL (AS
/ WEELED FOR CONSTRUCTION)

RECOMMENDED 12¢ - AASHTO #57 STONE

AGSREGATE BELOW BASE

RECOMMENDED 12" MIN. AGGREASATE
BETWEEN PERFORATED FIPE AND SO

Sump Pit/Pump Diagram

Details of a typical French drainage installation are included in AppendixD. A typical French drain consists
of an 18 to 24-inch wide by 18 to 24-inch deep bed of AASHTO #57 (or similar open graded aggregate)
aggregate wrapped in a medium duty, non-woven geotextile and (sometimes) containing a 6-inch
diameter, Schedule 40 PVC perforated or slotted pipe. Actual dimensions should be as determined
necessary by ECS during construction. After the installation has been completed, the geotextile should be
wrapped over the top of the aggregate and pipe followed by placement of backfill. The top of the drain
should be positioned at least 18 inches below the design subgrade elevations. Drains should not be routed
within the expanded building limits.

Pumping wells or a vacuum system could also be used to address perched groundwater. These techniques
often are only effective during the initial depletion of the perched water quantity and may quickly be
ineffective at addressing accumulation of water from rain, snow, etc.
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5.2 EARTHWORK OPERATIONS

5.2.1 High Plasticity Solls

Within the proposed project limits, potentially expansive soils (CH/MH) were encountered during this
exploration; these types of soils are common in this area, and, based on the regional geology as well as
results from past ECS subsurface explorations performed on nearby sites, these and other high plasticity
soils are believed to present at the site at locations which may not have been evaluated during this
subsurface exploration. Care should be taken to limit moisture variations in order to reduce potential
volume changes. If the field work is conducted during the winter or early spring months, it is expected
that even the low-plasticity clay/silt soils at the surface may need to be removed or dried prior to fill
placement. If expansive clays and clay-silt mixtures are encountered, they should not be used as fill for
roadway, curb, gutter, and sidewalk subgrade, within utility trenches, or within embankment slopes. For
suitability of natural soils to be used in structural areas (i.e. foundations and floor slabs), soils meeting all
four of the following provisions shall be considered expansive per IBC 2012, except that tests to show
compliance with items 1, 2, and 3 shall not be required if the test prescribed in ltem 4 is conducted:

1 Plasticity Index (PI) of 15 or greater, determined in accordance with ASTM D 4318,
More than 10 percent of the soil particles pass a No. 200 sieve (0.75 um), determined in
accordance with ASTM D 422,

3. More than 10 percent of the soil particles are less than 5 micrometers in size, determined in
accordance with ASTM D 422.

4. Expansion Index greater than 20, determined in accordance with ASTM D4829.

If the Plasticity Index (P1) of the soil is 20 or less and the Liquid Limit (LL) is 45 or less, the Plasticity Index
Corrected (Pl cor) or the Expansion Index Corrected (E1 cor) may be substituted in the definition of
Expansive Soil. Where PI cor and E1 cor are determined as follows:

P! cor = Pl x (% Passing No.40 sieve)/100 and El cor = El x (% Passing No. 4 Sieve)/100

These soils should not be reused as engineered fill. When these soils are encountered in cut areas, they
should be undercut to 4 feet below finished exterior grade or to 2 feet below the bottom of footing,
whichever is deeper, and backfilled with controlled, compacted fill. If the bottom of the plastic soils
extends to depths less than 4 feet below the finished exterior grade, the undercutting and replacement
may be limited to the depth of the high plasticity solils.

Alternatively, the footings can be “stepped down” to bear either at 4 feet below exterior grade or at 2
feet below normal footing subgrade, whichever is deeper, bearing on the plastic soils. If the plastic soils
are found to be less than 4 feet in thickness, the footing needs bear only below the plastic soils and the
frost line.

Floor slabs placed in areas where highly plastic soils are encountered should be underlain by at least 2
feet of compacted suitable fill. In proposed pavement areas, we recommend undercutting and
replacement of the expansive soils in order to provide at least 2 feet of non-expansive soil fill below the
pavement subgrade.
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5.2.2 Existing Man-Placed Fill

Existing man-placed fill was not encountered below the existing ground surface within any of the borings
evaluated for this exploration. However, it should be noted that the general site is bordered by some
developed areas and fill may be present in areas of the site not explored during our current study or
adjacent to utilities or structures at the site. Existing fill material should be considered undocumented fill
and will have to be removed and reworked or replaced within structural areas. Any encountered trash or
unsuitable fill materials should be completely removed within structural areas and should not be used in
structural fill areas.

If areas of existing fill are encountered at a subsequent time during site development, it may be feasible
to remove and re-compact the existing fill materials; however, further laboratory testing should be
performed at that time to confirm if the fill materials satisfy the requirements for an engineered fill. Some
moisture conditioning of the soils may be necessary prior to placement in order to achieve proper
compaction. Additionally, the amount of debris present in existing fill materials can frequently be difficult
to evaluate with soil borings. Therefore, test pits may be warranted to confirm the fill does not contain
unacceptable debris prior to reuse in engineered fill. Some screening may be required to remove any
debris prior to placement of these soils, so the planning of earthwork operations should recognize and
account for these efforts and increased costs.

5.2.3 Weathered Rock and Rock Excavation Operations

Weathered rock was encountered as shallow as 3.0t feet below the existing ground surface. Rock
excavation will be required for mass grading and installation of any deep utilities. Typically, for excavations
in relatively unweathered rock material, ripping is practical for excavations extending down to about 2
feet below the depth of auger refusal. However, blasting or hoe-ramming for removal of weathered rock
or intact rock will likely be required below auger refusal depths.

For the construction planning and final pay quantities, we recommend that the following definition be
utilized in the project specification to define rock:

“For footings, trenches and pits, rock shall be defined as those materials that cannot be excavated
with a Caterpillar Model No. 320L track-type hydraulic excavator, equipped with a 42-inch wide
short-tip radius rock bucket, rated at not less than 120 hp flywheel power with a maximum
drawbar pull force of not less than 39,700 lbs. Boulders or masses of rock exceeding one-half
cubic yard in volume shall also be considered rock excavation. This classification does not include
materials such as loose rock, concrete, or other materials that can be removed by means other
than drilling and blasting, hoe-ramming, or rock trenching, but which for reasons of economy in
excavating, the contractor chooses to remove by drilling and blasting, hoe-ramming, or rock
trenching techniques.”

Refusal materials (intact rock) normally require blasting in deep excavations. Blasting in utility trenches
should be done carefully to avoid damage to the surrounding materials. When the material to be
excavated requires blasting, the contractor should comply with the requirements of the county.
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5.2.4 Structural Fill

Product Submittals: Prior to placement of structural fill, representative bulk samples (about 50 pounds)
of on-site and off-site borrow should be submitted to ECS for laboratory testing, which will include
Atterberg limits, natural moisture content, grain-size distribution, and moisture-density relationships for
compaction. Import materials should be tested prior to being hauled to the site to determine if they meet
project specifications.

Satisfactory Structural Fill Materials: Fill material underneath the proposed structures and pavements
should consist of an approved material (CL, ML, SC, SM or more granular), free of debris, organics, and
cobbles greater than 4 inches. The structural fill in the “active zone” under the building pad should have
Liquid Limit (LL) no greater than 40 and Plasticity Index (PI) less than 15, and shall be non-expansive in
addition to meeting all the other requirements for a suitable structural fill material. The “active zone” is
defined by PWC as a buffer of at least four feet below the final exterior grades or two feet below the
bottom of the foundation, whichever is greater. Fill below the “active zone” for structures, and below
subgrade for slopes and pavement (curb and gutter, sidewalk, etc.) should have LL and Pl no greater than
45 and 20, respectively, unless it can be shown to have very low expansion potential. If no structural fill
is required, the upper two feet of existing soil shall meet these criteria. Under no circumstances should
high plasticity (CH, MH) soil be used as fill material in proposed structural areas.

The low plasticity natural soils at this site are expected to be suitable for use as controlied fill; however,
they may require moisture content adjustments, via discing or other drying techniques or spraying of
water to the soil prior to their use as controlled fill material. Additionally, any debris or other unsuitable
materials must be removed, as necessary, from the on-site materials prior to their reuse as engineered
fill. The planning of earthwork operations should recognize and account for these efforts and increased
costs. Suitable structura! fill soils should have the index properties shown in the tables below.

STRUCTURAL FILL INDEX PROPERTIES
Subjeet Property
Building and Structural Areas LL < 40, PI<15
Pavement Areas LL < 45, PI<20
Max. Particle Size 4inches
Fines Content (% passing #200 sieve) Max. 25 %
Max. organic content 5% by dry weight
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STRUCTURAL FiLL COMPACTION REQUIREMENTS
Subject Requirement
Compaction Standard Standard Proctor, ASTM D698/ Virginia Test Method (VTM-1)

95% of Max. Dry Density for fill less than 10 feet
98% of Max. Dry Density for fill greater than 10 feet

Moisture Content -2 to +3 % points of the soil's optimum value

Required Compaction

Loose Thickness 8 inches prior to compaction

Flowable Fill/Lean Concrete Fill Recommendations: Low strength flowable fill/lean concrete materials
are also considered suitable for use as fill to restore site grades to final slab-on-grade elevations for
conduit installation. Prior to the placement of these materials, subgrades shall be observed and approved
in accordance with the requirements presented in this report. Fill areas shall be limited to locations where
compaction of approved structural fill soils will not result in adequate parameters/values, and fill depths
shall be limited to depths to which consolidation will not be permissible. The flowable fili shall be approved
by the design team to ensure placement, curing, and resistivity values are achieved. Other approved
structural fill materials shall not be layered between multiple lifts of flowable fill.

On-Site Borrow Suitability: Significant natural deposits of soils classified in our boring logs as Silty
SAND/Sandy SILT (SM/ML) have been identified as being present on the site. These occur mostly at
relatively shallow depth below the surface where residual soils are mostly weathered.

Non-Durable Rock: Nondurable rock materials removed in ripping excavations may be used as fill if
suitably broken down by mechanical compaction effort. Durability is the term used to describe the ability
of a rock or rock-like material to withstand long term chemical or mechanical weathering without size
degradation. Any weathered rock excavated from the site and used as engineered fili should have a well-
graded grain size distribution with rock and soil particles ranging from clay or silt size particles to a
maximum size of 4 inches in diameter. Particles larger than this should be broken by mechanical
compaction equipment to achieve the desired grain size distribution, and the samples should have a
minimum of 20% passing the #200 sieve and 50% passing the #40 sieve. Variations from these
recommendations should be approved by the GER, at the time the samples are prepared.

Fill Placement: Fill materials should not be placed on frozen soils, on frost-heaved soils, and/or on
excessively wet soils. Borrow fill materials should not contain frozen materials at the time of placement,
and all frozen or frost-heaved soils should be removed prior to placement of Structural Fill or other fill
soils and aggregates. Excessively wet soils or aggregates should be scarified, aerated, and moisture
conditioned.

Fill Equilibrium Monitoring: Up to approximately 211 feet of new fill will be required to reach planned
grades in some areas. With this extensive fill and predominately fine-grained soils anticipated for its
construction, settlement monitoring prior to commencing foundation construction is recommended in
order to confirm the fill has reached equilibrium. Likewise, it would be prudent to place the extensive
new fill for the building as early as possible in the site development phase so that any residual, fill-
induced settlement can occur without major impacts to the building construction schedule.

We believe that the majority of the fill-induced settlement will occur within the fill itself, rather than over
a deep soft soil layer. Therefore, a monitoring program utilizing near-surface settlement plates or
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monuments should be implemented near or immediately upon the conclusion of the fill placement. The
frequency of monitoring should be on a weekly basis, but this should be adjusted as necessary by the GER
based upon settlement rates. The GER will also determine the duration of the settiement monitoring
based on settlement rates and trends. Typically, the fill-induced settlement rates are highest during the
fill placement and begin to taper off shortly after ceasing any fill placement. Fill-induced settlements will
practically stop within two or so months after the completion of any fill placement. Construction can
begin when subsequent readings indicate settlement of the fill under its own weight has virtually ceased.

5.2.5 Temporary and Permanent Slopes

Because of the erodibility of the natural soil at the site, special care should be taken to prevent erosion.
We recommend that temporary slopes established during construction be constructed no steeper than
1H:1V and maintained for no more than 30 days.

Landscape berms can be constructed as steep as 2H:1V; however, it should be noted that the site soil is
highly erodible and that adequate measures must be taken to prevent erosion of slopes steeper than
3H:1V. All slopes must be protected from erosion by a ground cover of adequate vegetation and erosion
control measures. All excavations should be performed in accordance with the current OSHA and VOSHA
regulations.

5.3 FOUNDATION AND SLAB OBSERVATIONS

Protection of Foundation Excavations: Exposure to the environment may weaken the soils at the footing
bearing level if the foundation excavations remain open for too long a time. Therefore, foundation
concrete should be placed the same day that excavations are made. If the bearing soils are softened by
surface water intrusion or exposure, the softened soils must be removed from the foundation excavation
bottom immediately prior to placement of concrete. If the excavation must remain open overnight, or if
rainfall becomes imminent while the bearing soils are exposed, a 1 to 3-inch thick “mud mat” of “lean”
concrete should be placed on the bearing soils before the placement of reinforcing steel.

Footing Subgrade Observations: Most of the soils at the foundation bearing elevation are anticipated to
be suitable for support of the proposed structure. It is important to have ECS observe the foundation
subgrade prior to placing foundation concrete, to confirm the bearing soils are what was anticipated.

Slab Subgrade Verification: Prior to placement of a drainage layer, the subgrade should be prepared in
accordance with the recommendations found in Section 5.1.2 Proofrolling.

5.4 UTILITY INSTALLATIONS

Utility Subgrades: The soils encountered in our exploration are expected to be generally suitable for
support of utility pipes. The pipe subgrades should be observed and probed for stability by ECS. Any loose
or unsuitable materials encountered should be removed and replaced with suitable compacted structural
fill or pipe stone bedding material.

Utility Backfilling: The granular bedding material (often VDOT #57 stone) should be at least 4 inches thick,
but not less than that specified by the civil engineer’s project drawings and specifications. We recommend
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that the bedding materials be placed up to the springline of the pipe. Fill placed for support of the utilities,
as well as backfill over the utilities, should satisfy the requirements for Structural Fill and Fill Placement.

Excavation Safety: All excavations and slopes should be constructed and maintained in accordance with
OSHA excavation safety standards. The contractor is solely responsible for designing, constructing, and
maintaining stable temporary excavations and slopes. 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. ECS is providing
this information solely as a service to our client. ECS is not assuming responsibility for construction site
safety or the contractor’s activities; such responsibility is not being implied and should not be inferred.
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6.0 CLOSING

ECS has prepared this report to guide the geotechnical-related design and construction aspects of the
project. We performed these services in accordance with the standard of care expected of professionals
in the industry performing similar services on projects of like size and complexity at this time in the region.
No other representation, expressed or implied, and no warranty or guarantee is included or intended in
this report.

The description of the proposed project is based on information provided to ECS by Bohler. If any of this
information is inaccurate or changes, either because of our interpretation of the documents provided or
site or design changes that may occur later, ECS should be contacted so we can review our
recommendations and provide additional or alternate recommendations that reflect the proposed
construction.

We recommend that ECS review the project plans and specifications so we can confirm that those
plans/specifications are in accordance with the recommendations of this geotechnical report.

Field observations, and quality assurance testing during earthwork and foundation installation are an
extension of, and integral to, the geotechnical design. We recommend that ECS be retained to apply our
expertise throughout the geotechnical phases of construction, and to provide consultation and
recommendation should issues arise. ECS is not responsible for the conclusions, opinions, or
recommendations of others based on the data in this report.
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APPENDIX A — Diagrams & Reports

Site Location Diagram
Boring Location Diagram
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APPENDIX B - Field Operations

Reference Notes for Boring Logs
Subsurface Exploration Procedure Notes
Boring Logs B-1 through B-20
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ECs REFERENCE NOTES FOR BORING LOGS

]
MATERIAL1,2 DRILLING SAMPLING SYMBOLS & ABBREVIATIONS
- ASPHALT SS  Split Spoon Sampler PM  Pressuremeter Test
I ST  Shelby Tube Sampler RN Rock Bit Drilling
CONCRETE WS Wash Sample RC  Rock Core, NX, BX, AX
BS Bulk Sample of Cuttings REC Rock Sample Recovery %
GRAVEL PA  Power Auger (no sample) RQD Rock Quality Designatioh %
HSA Hollow Stem Auger
TOPSOIL
PARTICLE SIZE IDEN_11FICATION
VOID DESIGNATION PARTICLE SIZES -
B Boulders 12 inches (300 mm) or larger
LLL] BrcK Cobbles 3iinches to 12 inches (75 mm to 300 mm)
Gravel: Coarse % inch to 3 inches (19 mm to 75 mm)
AGGREGATE BASE COURSE N
S Fine 4.75 mm to 19 mm (No. 4 sieve to % inch)
Sand: Coarse i
FILL® MAN-PLACED SOILS 2.00 mm to 4.75 mm (No. 10 to No. 4 S|ev‘e)
Medium 0.425 mm to 2.00 mm (No. 40 to No. 10 sieve)
Gw WELL-GRAD_ED GR.AVEL Fine 0.074 mm to 0.425 mm {Na. 200 to No. 40 sieve)
gravelsand mixtures, littlo or no fines Silt & Clay (‘Fines”) <0.074 mm (smaller than a No. 200 sieve) J
GP POORLY-GRADED GRAVEL ——————
gravel-sand mixtures, little or no fines
GM SILTY GRAVEL COHESIVE SILTS & CLAYS COARSE FINE
gravel-sand-silt mixtures UNCONFINED I:E‘L:J:‘\ﬁ GRMN.ED GRAIP:ED
GC CLAYEY GRAVEL | COMPRESSIVE SPT®  CONSISTENCY’ g %) (%)
gravel-sand-clay mixtures STRENGTH, QP* (BPF)  (COHESIVE) Trace <5 <5 l
SW WELL-GRADED SAND <0.25 <3 Very Soft g |
gravelly sand, little or no fines 0.25 - <0.50 3.4 Soft I(De:aIS\?VYQMb)OI 10 10 |
SP  POORLY-GRADED SAND 0.50 - <1.00 5-8 Firm - 15. 25 525 |
gravelly sand, little or no fines 4.00 - <2.00 g-15 Stiff | o
SM  SM SILTY SAND P . e 230 20
sand-silt mixtures 1 2.00-<400  16-30 Very Stiff L E ]
4.00-8.00 31-50 Hard
SC CLAYEY SAND | >8.00 - Very Hard -
sand-clay mixturas | : 50  VeryHar  WATERLEVELS® |
ML ST ‘ _ '
non-plastic to medium plasticity GRAVELS, SANDS & NON-COHESIVE SILTS | | Y WL (First Encountered)
MH ELASTIC SILT ‘ SPT® N
high plasticity L L ! WL (Completion)
<5 Very Loose
/// O L | 5-1 L YW WL (Seasonal High Water) '
low to medium plasticity | -10 pose X g |
11-30 Medium Dense
CH FATCLAY N
Z. high plasticity 31-50 Dense |l Z WL (Stabilized)
‘_’//"_/’ OL  ORGANIC SILT or CLAY >50 Very Dense [ |
non-plastic to low plasticity T =
ORGANIC SILT or CLAY
high plasticity
PEAT
highly organic soils

'Classifications and symbols per ASTM D 2488-17 (Visual-Manual Procedure) unless noted otherwise.

2To be consistent with general praciice, "POORLY GRADED" has been removed from GP, GP-GM, GP-GC, SP, SP-SM, SP-5C sail types on the boring logs.
3Non-ASTM designations are included in soil descriptions and symbals along with ASTM symbol [Ex: (SM-FILL)].

“Typically estimated via pocket penetrometer or Torvane shear test and expressed in tons per square foot (isf).

SStandard Penetration Test (SPT) refers 1o the number of hammer blows {blow count) of & 140 Ib. hammer falling 30 inches on & 2 inch OD split spoon sampler
required to drive the sampler 12 inches (ASTM D 1586). "N-value” is another term for "blow count” and is expressed in blows per foot (bpf). SPT corelations per 7.4.2 Method B
and need to be correcled if using an aulo hammer.

5The water levels are those levels actually measured in the borehale at the imes indicated by the symbal. The measurements ere relatively reliable
when augering, withoul adding fluids, in granular soils. In clay and cohesive siits, the determination of water levels may require several days for the
water level to stabllize. In such cases, additional methods of measurement are generally employed.

"Minor devistion from ASTM D 2488-17 Nete 16.
8percentages are estimated to the nearest 5% per ASTM D 2488-17.
Reference Notes for Boring Logs (09-08-2020).doc © 2020 ECS Corporate Services, LLC. All Rights Reserved
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SUBSURFACE EXPLORATION PROCEDURE.:
STANDARD PENETRATION TESTING (SPT)

ASTM D 1586
Split-Barrel Sampling

Standard Penetration Testing, or SPT, is the most frequently used
subsurface exploration test performed worldwide. This test provides
samples for identification purposes, as well as @ measure of penetration
resistance, or N-value. The N-Value, or blow counts, when corrected and
correlated, can approximate engineering properties of soils used for
geotechnical design and engineering purposes.

SPT Procedure:
. Involves driving a hollow tube (split-spoon)
into the ground by dropping a 140-lb hammer
a height of 30-inches at desired depth

« Recording the number of hammer blows re-
quired to drive split-spoon a distance of 12
inches (in 3 or 4 Increments of 6 inches each)

- Auger is advanced* and an additional SPT is
performed

« One SPT test is typically performed for every
two to five feet

« Obtain two-inch diameter soil sample

*Drilling Methods May Vary— The predominant drilling
methods used for SPT are open hole fluid rotary drilling and
hollow-stem auger drilling.
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-01 1of2
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

ool

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
492
-4 = Plastic Limlt Water Content Liquid Limit
= 2 & £ z g = %
L"_'« g & 7 E = =z g ® STANDARD PENETRATION BLOWS/FT
T |l2|2|8|¢% DESCRIPTION OF MATERIAL 21 2 g v NN & RECOVERY
x| 2|5|2|8 | S 2 ot
2|5 2| & 2 ] — REC
i - O CAUBRATED PENETROMETER TON/SF
i ;rmw}m[s
p \ Topsoil Thickness [4"] T -
] (SM) SILTY SAND, brown, moist, loose L T o33s
S1]8ss |18 | 12 1RE - W)
n (CH) SANDY FAT CLAY, brown and gray, 7/ o o
7 s2| 55 |18 | 16 | maist, firm A b
5 - = T 487 -
4 (SM) SILTY SAND, brown, moist, medium £ 4
i dense T s
1s3| S5 |18 | 10 - (12}
o35 | WEATHEREDROCK, light brown, moist, 1 s
i very dense 1 (503"
10— 482
J | 29-38-50/4"
J 5-5 SS 16 13 il (88/10") #ﬂ/!n'
15 477+
== L — 3 ‘: 50/3" &ﬂﬂ'
i 1] (50/3")
20— 472
) & i
S=7 =2 1 so Beorr
7 7 (s0/2"
25+ 467 —
B S5 | § 1 sos" Bhgs-
7 7o
304 462 —
CONTINUED ON NEXT PAGE

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

SZ WL (First Encountered) 230 BORING STARTED:  Sep212021  |CAVEINDEPTH:  47.0
¥ WL (Completion) 34.0
BORING Sep212021  |HAMMERTYPE:  Auto
¥ WL {Seasonal High Water) COMPLETED:
¥ WL (Stabilized) i?\',’“PMENT' LOGGEDBY:  Ing)i1ING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-01 20f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geotech, Inc. e
SITE LOCATION: LOSS OF CIRCULATION P
Lee nghway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: i;JZRFACE ELEVATION: S -
o« = Plastic Limit Water Contem Liquid Limit
—|8|luw|i]|g a2 E . s
E g = 7 E b = $ ® STANDARD PENETRATION BLOWS/FT
I A T I DESCRIPTION OF MATERIAL =| B 2 RACK QUALITY DESIGRATION & RECOVERY
5 |25(2|8 El s § | —w
E b E - 2 o — REC
Cal K O CAUBRATED PENETROMETER TON/SF
|nnis¢mmm|s
g WEATHERED ROCK, light brown, moist, E
7] very dense ]
S8 | 88 5§ | § 1 sofs" Buoe-
—: w —~ {s0/5")
35— 457 -
] ] 2a-43-50/2"
15-10| ss | 15 15 1 (o3 185 [&WI
40— 452 —
. ] 32-50/4" N
{s11] ss [ 10 | 10 1 oo Bu
45— 447 —
SIS A& 1 50/8" R
] 1 (s0/a")
50 442 —
I3 SS 4 4 1 50" Bhour
7 T 5o/
55— 437 —
SIA—S5——3 3 B _ 1 s0/3" ®Rigne
gl END OF BORING AT 58.8 FT T (50737
60 432
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-5ITU THE TRANSITION MAY BE GRADUAL
S WL (First Encountered) 23.0 BORING STARTED:  Sep 212021 CAVE IN DEPTH:  47.0
¥ WL (Completion) 34.0 BORING
) Sep 21 2021 HAMMER TYPE: Auto
W WL ({Seasonal High Water) COMPLETED:
¥ WL (Stabilized) i(rly LS LOGGEDEY:  IngilLiNG METHOD: 3.25 Hsa
GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROIECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-02 1of2
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center

All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrentan, Virginia 20186

LOSS OF CIRCULATION

¥ @“ﬁ]l

NORTHING: EASTING: STATION: SURFACE ELEVATION:
480 BOTTOM OF CASING
< = Plastic Limit Water Conlent Liquid Limit
g |lwl| 2|2 al E x 2
o N = o =3 3
& g F b = o =z g ) STANDARD PENETRATION BLOWS/FT
= i = DESCRIPTION OF MATERIAL = 8 2 ROCK QUALITY DESIGNATION & RECOVERY
522|283 El 5| 2 -
E ) <§: e 2 o | —— REC
4 v O CAUBRATED PENETROMETER TON/SF
utscomentie
R \_Topsoil Thickness [3"] .
i (SM) SILTY SAND, brown, moist, loose BEEY
s-1| 8Ss |18 | 12 - (10)
A P35--BG1—66 WEATHERED ROCK, light brown, greenish _- 172838
7191 | ss | 18 | 18 | gray, and black, moist, very dense s
5+52 475 |
] 1 19-34-50/5"
]1s3)|ss |17 |17 - (54/11"/)
] 1 2pa7.50/5"
154 | 5SS |17 | 17 o (37/11"/)
10— 470
! 1 172032
]s5)|ss |18 | 18 |
15 465
y 1 24-s50/3"
{s6lss[9 |9 1 ko
20 460
o 1 30-41-50/5"
157 | ss |17 | 15 1 (e1/11m Byye
25~ 455
7 45-50/3"
:| 5'8 SS 9 9 _' (50/3")
30 450
CONTINUED ON NEXT PAGE
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
SZ WL (First Encountered) 45.0 BORING STARTED:  Sep 272021 CAVE INDEPTH:  52.0
¥ WL {Completion) 53.0
& il sep272021  |HAMMERTYPE:  Auto
¥ WL (Seasonal High Water) COMPLETED: -
E H G s
¥ WL (Stabilized) MQUU!PMENT LOGGEDBY:  |oRiLLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET: —
Bohler Engineering 01:31153 B-02 20f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: S
Warrenton Data Center All American Geotech, Inc. —_—
SITE L-OCAT|ON: LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: ilsJoRFACE ELEVATION: BOTTOM OF CASING -
-4 = Plastic Limlt Water Content Liguid Limlt
= |lz|l&|E|g al E . X
173 % | B E z =z L ® SIANDARD FENETRATION BLOWS/FT
Z|z2|4d|2|g DESCRIPTION OF MATERIAL =| 82 2 ROCK GUALITY DESIGNATION & RECOVERY
E g | 5| & 8 E % % = ROD
2|5 z|¢ :| — rEC
Cal 2 O CALBRATED PENETHOMETER TON/SF
{FINES CONTENT] %
- WEATHERED ROCK, light brown, greenish 4
7] gray, and black, moist, very dense )
u Fy | 38-s0/5"
159 | SS i1 | 10 1 “so/s fm
35+ 445
ST —SS . '3 1 so/8"
7 1 5o/
40— 440
S-111 88 5 5 7 50/5"
] 7l (5075
45— 2 | 435
2 ey i 51 N, 3 3 & 50/3"
7] T s
50— 430
] i N
TI S5 1 4 ;| 9 50/4" Bugser
__' —_ (50/4")
55— 425
TR . O Y 3 e 4 ] 50/3" &ﬁﬂ'
B END OF BORING AT 58.8 FT 7 (50/3")
60— 420
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
52 WL (First Encountered) 45.0 BORING STARTED:  Sep 272021 CAVE IN DEPTH:  52.0
¥ WL {Completion) 53.0
NG . Sep 27 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
E NT: B
¥ WL (Stabilized) ;S\:‘J IPME LOGGEDBY:  |nRiLLiNG METHOD: 3.25 Hsa

GEOTECHNICAL BOREHOLE LOG

133




Item 1.

CLIENT: PRCJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-03 1af2
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

¥[E |||§“

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
475
= o Plastic Limit Watot Content Liquid Limit
= 8 w ES z a E B %
E % = v g z z % & STANDARD PENETRATION BLOWS/FT
T 2 | Y | ol u DESCRIPTION OF MATERIAL z| B = ROCK QUALITY DESIGNATIGN & RECOVERY
E w o w > w E @]
508|328 El 2| = =
2|32 | = | d — e
Gl =2 O CALIBRATED PENETROMETER TON/SF
i |I'IN|'SCM!N’||'K
- |_Topsail Thickness [6"] _,r\;“r ' -
i (ML) SANDY SILT, light brown, maist, 1 3as
S-1 |85 | 18 | 12 | |505e to medium dense it 6) 2
1 asa 2.5 44
182|5ss |18 | 18 . (12) 2 21’ [71.0%)
5 470
1 673
1s3|ss |18 | 12 - (16)
2 I N WEATHERED ROCK, light brown to gray, 1 o
] moist, very dense 50/
10— 465 -
2 1 39-50/5" .
—_' s5| s |11 | 11 1 iso/s¥)
15— 460
o 5 L . o st Beps-
B 1 (s0/5")
20— 455
7 188 1 § LY 1 s0/5" 5
_. —_‘ (50/5") Qws
251 450
s 2——2 1 so
= sz 7 (50/2")
30— 445~
CONTINUED ON NEXT PAGE
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
S WL (First Encountered) 29.0 BORING STARTED:  Oct 04 2021 CAVE IN DEPTH:  36.0
¥ WL (Completion) 35.0
BORING X Oct 04 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
¥ WL (Stabilized) ;_?\:”PMENT‘ LOGGEDBY:  |nai11ING METHOD: 3.25 HsA
GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-03 20f2
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

v l3l

NORTHING: EASTING: STATION: i;JSRFACE ELEVATION: .
o - Plastic Limit Water Cantent Liquld Limit
18|l w| 2|z wil ' *
E g S a E E z g %) STANDARD PENETRATION BLOWS/FT
z Z 8|12 | g DESCRIPTION OF MATERIAL | B2 2 ROCK QUALITY DESIGRATION & RECOVERY
22|22 |8 5l 5| 4 e
S13(2|¢2 5| 3 —
b4 < O CALIBRATED PENETROMETER TON/SF
1FINF$CO!!§N‘I‘I%
- WEATHERED ROCK, light brown to gray, -
i moist, very dense ]
oW | LAY X 3 . 50/3" ﬂ%-
B 1 (s
35- 440
CIG -SSR g S0 ‘gwr
— — . <4 moy [ e
- SCHIST, [REC=32%,RQD=13%], Highly - )
40 Weathered, Very Hard, Light Gray 435 : ;
4s11| RC | 60 | 19 - 138 32
% ] ; !
] , ] o
3 ] L
e SCHIST, [REC=53%,RQD=7%], Highly - : i
45 Weathered, Very Hard, Brownish Gray 430 | ;
- ]
41s-12| RC | 60 | 32 ] 78 bs3
_ _l i :
i ] I '
il 4 I :
] AUGER REFUSAL AT 49.0 FT 2 [
50— 425
55— 420
607 415+
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. (N-SITU THE TRANSITION MAY BE GRADUAL
32 WL (First Encountered) 29.0 BORING STARTED:  Oct 04 2021 CAVE IN DEPTH:  36.0
¥ WL {Completion) 35.0
BORING . Oct 04 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
Y WL (Stabilized) i{r]‘l'ﬂPMENT. LOGGED BY: DRILLING METHOD: 3.25 HSA
GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-04 10f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: ;
Warrenton Data Center All American Geotech, Inc. E———————
SITE LOCATION: LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION: RO CASING by
483
I 4 = Plastic Limit Water Content Liquid Limit
8|22 a1 E i i
i % = & E 2 z § @ STANDARD PENETRATION BLOWS/FT
= E = e . DESCRIPTION OF MATERIAL - 2 2 ROCK QUALITY DESKSNATION & RECOVERY
B ‘2 o w 2 o] = (e]
e | = | & S gl 2 = == RQD
|5 |2|% 5| @ -
“ni Ul (O CAUBRATED PENETROMETER TON/SF
— I!IHEWI
i | Topsoil Thickness [6"] RS 1
(ML) SILT, brown to light brown, moist, 7 5546
]s1)ss |18 | 18 : — 21)
medium dense to very dense {
et i 56 2111349
1188 | SS 18 | 18 . (32)
5152 478
a 1 578
= 53 SS 18 18 - (15)
] 1 71010
154|585 |18 | 18 i (20)
10 473~
i I 111113
1s5] S5 |18 | 18 . 24)
15 4668
] 1 z123m
1s6|SsS |18 | 18 L (s4)
20 463 -
] WEATHERED ROCK, brownish gray, moist, 7
B very dense B oo
. S-7 | S5 | 8 8 1 sorh
25 458 -
e | 36-s0/5" L‘w
1 S8 | SS| 11|11 1 Tisors")
30— 453
i : 4
CONTINUED ON NEXT PAGE

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

7 WL (First Encountered) Dry BORING STARTED:  Sep 28 2021 CAVE IN DEPTH: 17.0
¥ WL ({Completion) Dry
BOR:NG £D: Sep 28 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ATV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-04 20f2
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center

All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrentan, Virginia 20186

LOSS OF CIRCULATION

o3l

NORTHING: EASTING: STATION: ilsJaR FACE ELEVATION: P ——
o = Plastic Limit Water Content Liquid Limit
8 lw |82 vl F . A
E g F E E = = g ® STANDARD PENETRATION BLOWS/FT
I A B R DESCRIPTION OF MATERIAL | B 2 ROCK QUALITY DESIGNATIN & RECOVERY
v} & s = [s] = < S = RQD
w % a Q E E o
<§( & ?t & = @ — REC
n = () CAUBRATED RENETROMETER TON/SF
[Fitits CONTENTI%
- WEATHERED ROCK, brownish gray, moist, .
7] very dense B
50 3 % 1 son’
& 55 AUGER REFUSAL AT 33.6 FT i
35— 448
40+ 443 —
45 — 438
50— 433 -
55 428
60 'j 423~

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES.

IN-SITU THE TRANSITION MAY BE GRADUAL

32 WL (First Encountered) Dry BORING STARTED:  Sep 282021 CAVE INDEPTH:  17.0
¥ WL (Completion) Dry
BORING . Sep 28 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED: =
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ATV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Iltem 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET: —
Bohler Engineering 01:31153 B-05 10f3 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geotech, Inc. e
Sl L0S5 OF CIRCULATION
Lee Highway and Blackwell Road, Warrentan, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
482
[4 = Plastic Limlt Water Content Liquid Limit
= u w = 3 %) E ) % — A
E g [ E E % z § (X STANDARD PENETRATION BLOWS/FT
Elzlllg2]l ol DESCRIPTION OF MATERIAL - 2 g AOCK QUALTY DESIGNATION & RECOVERY
E = = = 8 E % % == RQD
?t & E = 2 & —— REC
vy Cd (O CAUBRATED PENETROMETER TON/SF
o IFINES CONTENT] %
- |_Topsoil Thickness [6"] R -
i (ML) SANDY SILT, reddish brown, moist, 1 335
= s1 Ss 18 10 IOOSE .: (8)
- 1 asa
1s2|ss |18 |18 1 e
5 A 477
. (ML) SILT, brown and black, moist, .
] medium dense to very dense 1 387
183|585 |18 | 18 - (12)
- 1 699
1s4|ss |18 |18 1
10 472
J 212735
1s5| ss |18 | 18 1 “&
15 467 -
] (ML) SANDY SILT WITH GRAVEL, contains B
7] uartz fragments, light brownish gray, 7
5 5 T x T q . g g g v 1 50/5"
moist, very dense 7] (so/5")
20— 462
n (ML) SILT, light brown, moist, medium 3
E dense to dense 7
- - 91013
1587 | s8s 18 | 18 2 (23)
25 457 —
= 161922
Js8|5ss |18 |18 1 Ty
30 452 —
CONTINUED ON NEXT PAGE
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
SZ WL (First Encountered) 53.0 BORING STARTED:  Sep 28 2021 CAVE IN DEPTH:  49.0
¥ WL {Completion) 48.0
PORING Sep282021  |[HAMMERTYPE:  Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ATV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-05 203 E c
PROJECT NAME: DRILLER/CONTRACTOR: s
Warrenton Data Center All American Geotech, Inc. —_—
SITE LOCATION: 1055 OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: fLJzRFACE ELEVATION: STTETTOREENE b
-4 = Plastc Limil Water Contant Liquid Limit
g |l wl| 2| g al E X
F—» g E E ; % = % X STANDARD PENETRATION BLOWS/FT
Z (2|42 g DESCRIPTION OF MATERIAL =| B S ROCK QALY DESIGRATION & RECOVERY
E z | S| & 8 E % g == RQD
2| 5|2 | & 2| = — REc
L) L2 (O CAUBRATED PENETROMETER TON/SF
FIE EQ!]E"“ %
- (ML) SILT, light brown, moist, medium R
B \ dense to dense B
. WEATHERED ROCK, brownish gray, moist, -
il very dense - 213843 a0
1s9|ss |18 |18 ) 1% [67.5%
35 447
s 1 a6-50/5"
s10| ss |11 | 11 1 o
40 442
L O . LY 1 s 3
7 1 (so/5) s
45— 4374
Aoy 70 % 3 3 T 50/3" %
7] 50/
50 432
B = !
S13—SS——2—=2 1 s Buorr
] 7 (50/2")
55— 427 -
SA—sS——2—=2 7 s B
7] -1 (5072
60 422
CONTINUED ON NEXT PAGE
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
SZ WL (First Encountered) 53.0 BORING STARTED:  Sep 282021 CAVE INDEPTH:  49.0
¥ WL (Completion) 48.0
EORING ) Sep 28 2021 HAMMER TYPE: Auto
W WL (Seasanal High Water) COMPLETED: —
E i BY:
¥ WL (Stabilized) ASUUIPMENT OEDEY. DRILLING METHOD: 3.25 HSA
GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET: —
Bohler Engineering 01:31153 B-05 30f3 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geotech, Inc. —
SEELOCATION: LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: i;JzRFACE ELEVATION: T CISG -
@ z Plastic Limit Water Content Liquid Limit
- a2 |w | E] 2 Al g i X 8
E 2 z = = oo} o’ %
= = %) z 2 = > () STANDARD PENETRATION BLOWS/FT
N N I e DESCRIPTION OF MATERIAL 2 8 g s S e ey
2 z|z2|z|3 gl 3 = — o
|52 |2 | d — mec
2 2 O CAUBHATED PENETROMETER TON/SF
EINESCDMI’ENTI%
g WEATHERED ROCK, brownish gray, moist, -
B very dense ]
IS 55 [ & v 1 so/s" B
] ] s0ss")
65— 417 -
] ~
] ]
46 |=55—1—% T 1 50/ Bepn-
- - (50/1")
70 = 412
SI7 1SS X e 7 50/3" QN!‘
N 1 o)
75 407 -
tso1g- 5 1 _ 1 5o .
b e END OF BORING AT 78.6 FT S (50;1..) Shan
80— 402 -
85— 397
90— 392 -
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
2 WL (First Encountered) 53.0 BORING STARTED:  Sep 282021 CAVE IN DEPTH:  49.0
¥ WL (Completion) 48.0
BORING X Sep 28 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water}) COMPLETED:
E ENT: Y:
¥ WL (Stabilized) ;?vaM T SREGED E DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-06 1of2
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center

All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

53]

NORTHING: EASTING: STATION: SURFACE ELEVATION:
482 BOTTOM OF CASING
= = Plastic Limit Water Content Liquid Limit
_|8|lwl| 2|z 4| £ ) x
E g > E E = = % (® STANDARD PENETRATION BLOWS/FT
3 ol = [ DESCRIPTION OF MATERIAL = B 2 ADGK QUALITY &
525 |:2|8 Bl S = T
8 s|s|s | B 2| @
| v | 52| = 2| o —— REC
v ] (O CAUBRATED RENETROMETER TON/SF
[FINES CONTENT] %
4 | Topsoil Thickness [6"] }%ﬁ— E
] (ML) SANDY SILT, reddish brown, moist, 1 455
ds1]ss |18 | 12 loose - (10)
] (ML) SILT, light brown, moist, loose to p an
1s2| ss |18 | 10 | mediumdense 1 o
5 477+
i 1 3aa
1S53 | 5ss |18 | 18 - (8)
Tsa|ss|18]18 y
10 472
R WEATHERED ROCK, light brown and gray, _-
= moist, very dense B
1s5|ss |18 |18 T e
15 467
456 ss|11]11 o s
20— 462 -
] | 27-3g-50/"
157|585 |16 | 16 1 " tes/10" Bigner
25+ 457
Js8lss| 9|9 4 2(‘;05/"3{3) -
30— 452 —
CONTINUED ON NEXT PAGE

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-5/TU THE TRANSITION MAY BE GRADUAL

2 WL (First Encountered) Dry BORING STARTED:  Sep282021  |CAVE INDEPTH:  20.0
¥ WL (Completion) Dry BORING
" Sep 28 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
E T: g
¥ WL (Stabilized) “,?‘:J FHEE LOGGEDBY:  InRILLING METHOD: 3.25 Hsa

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B8-06 20f2
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center

All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF QRCULATION

L ;“»g“'

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
482
o~ P Plastic LImit Water Content Liquid Limnit
| dlw|E|z o x
. — w — x
£ S| F & x = z 2 (D STANDARD PENETRATIGN BLOWS/FT
N = =K T DESCRIPTION OF MATERIAL = B 2 ROCK QUALITY DESIGNATION & RECOVERY
o s =3 ot 3 ] 2 [e]
a a2z S g = z = RaD
2|53 < 2| o — mec
o Cal O CAUBRATED PENETROMETER TON/SF
[FINES EM b3
- WEATHERED ROCK, light brown and gray, .
b= moist, very dense 3
59 §——% 1 s '
T ™ AUGER REFUSAL AT 336 FT i "
35 447
40+ 442
45— 437 -
50 - 432
55— 427 -
60 422 -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

2 WL (First Encountered) Dry BORING STARTED: Sep 28 2021 CAVE IN DEPTH: 20.0
¥ WL (Completion) Dry
BORING . Sep 28 2021 HAMMER TYPE: Auto
W WL (Seasonal High Water) COMPLETED:
E L E "
¥ WL (Stabilized) “%UIPMENT FelG BRI DRILLING METHOD: 3.25 HSA
GEOTECHNICAL BOREHOLE LOG
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Iltem 1.

CLIENT: PROIECT NO.: BORING NO.: SHEET: —
Bohler Engineering 01:31153 B-07 1of1 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geatech, Inc. te—————
SITE LOCATION: LOSS OF CIRCULATION IR
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION: -
492 BOTTOM OF CASING
o =3 Plastic Limit Water Content Liquid Limit
~|8|luw|Z)|2 4| E x A
E g [= G E 2 z § ) STANDARD PENETRATION BLOWS/FT
I I =T I DESCRIPTION OF MATERIAL =z| B z ADCK QUALITY DESKSNATION 8 RECOVERY
|z |3|z|8 Bl 3 2 = ROD
<§( b <§t & 2 = — ReC
Lt & (O CALIBRATED PENETROMETER TON/SF
[:msmrmlm
4 | Topsoil Thickness [6"] B
i (ML) SANDY SILT, reddish brown, moist, T 3aa
S1|85 18| 9 | |50ce 4 o
TP 8660 1 3as
1193 | sS 18 12 d ©)
552 - 487
i (CH) FAT CLAY, light brown and gray, 7 .
] moist, very stiff 1 9s
1S3 |85 |18 | 18 — (16)
& (ML) SANDY SILT, brown and gray, moist, R 479
7] 54| ss |18 | 16 | medium dense 7] ('15)
10 482
gl WEATHERED ROCK, light brown to gray, 2
o moist, very dense 1]
S5 S5 | 5 | & v 1 s
] T (s0ss)
15 477
L W LY i g a § 50/4"
1 1 tsoms)
20 AUGER REFUSAL AT 20.0 FT 4727
25 467-
30 462 —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

SZ WL (First Encountered) Dry BORING STARTED:  Sep 29 2021 CAVE IN DEPTH:  13.5
¥ WL (Completion) Dry BORING
. Sep 29 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
¥ WL {Stabilized) ;?:]PMENT' HIGGED BY: DRILLING METHOD: 3.25 HSA
GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-08 10f3 E c
PROJECT NAME: DRILLER/CONTRACTOR: ;
Warrenton Data Center All American Geotech, Inc. —
SITE LOCATION: LO5S OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION: R =
487
o = Plastic Limit Waler Content Liquid Limit
= £ & :z-’ z E E . X A
o g = i g = =z g (® STANDARD PENETRATION BLOWS/FT
= = et a w DESCRIPTION OF MATERIAL = Q = ROCK QUALITY DESIGNATION & RECOVERY
& Wlzlw |3 S & B
o) g E: S 2 & > 2 w— RGD
2| & 2| € e — REC_
2 Co (O CAURRATED PENETROMETER TON/SF
' IFINES CONTENT] %
i |_Topsoil Thickness [6"] R i
] (ML) SANDY SILT, reddish brown, moist, 1 333
51| 85|18 | 18 | 150se 4 @ 2
] 1 233
= 5-2 SS 18 18 - (6)
5 482
- (ML) SILT, light brown and gray, moist, g
g loose to medium dense T 3as
1S3 ]| Ss 18 18 - (©)
- 1 ass
154|555 |18 | 18 1 o2
10 477
- 4 679
1s5]ss |18 | 18 i (16)
15 472
“ 1 7810
1s6|ss |18 | 18 4 s Pl
20 467 —
; 8-11-12
157 | 55|18 | 18 4 {23)
25 462
- 1 s101s
|s8|ss |18 | 18 R (23)
30 457 —
CONTINUED ON NEXT PAGE

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

< WL (First Encountered) Dry BORING STARTED:  Oct 02 2021 CAVE IN DEPTH: 53.0
¥ WL (Completion) Dry BORING
] Oct 02 2021 HAMMERTYPE:  Auto
¥ WL (Seasonal High Water) EOMPLETED-
QUIPMENT: LOGGED BY:
¥ WL (Stabilized) DRILLING METHOD: 3.25 HSA

ATV
GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET: m—
Bohler Engineering 01:31153 B-08 20f3 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geotech, Inc. e
A3 L_OCAT|ON: LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING b ]
487
o = Plastic LImit Water Content Llquld Limit
S T VR A g | E x
o N = w = 3
[} § = i z = = ﬁ @ STANDARD PENETRATION BLOWS/FT
ElZ2l2la|y DESCRIPTION OF MATERIAL =z B 2 ROGK QUALITY DESIGNATION & RECOVRY
a = - w <
L a S o Q = = Py === RQD
=) <§( 3 2 E é "'I__ux" @ —pEc
4l 4 O CAUBRATED PENETROMETER TON/SF
FINES CONTENT) %
E (ML) SILT, light brown and gray, moist, i
] \ loose to medium dense 7]
= WEATHERED ROCK, brownish gray, moist, -
2] very dense 4 11243
1S9 |ss |18 | 18 v E (61) ’
35 452
] 1 14235075
1S-10| SS | 17 | 17 4 (73117
40— 447 -
o T LY LY 1 50/5"
= T (s0/5Y
45 442
<I12°1-SS 4 3 A 50/3"
B T (s0/3")
50 437
ST SS T & i | Il 50/4" wa‘.
4 1 (s0/4n
551 432
Lo e 4 3 N 50/3" &M'
7 7 (503"
60— 427 -
CONTINUED ON NEXT PAGE
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
32 WL (First Encountered) Dry BORING STARTED:  Gct 022021 CAVE INDEPTH:  53.0
¥ WL (Completion) Dry
Aialllie . Oct D2 2021 HAMMER TYPE: Auto
Y WL (Seasonal High Water) COMPLETED:
¥ WL (Stabilized) ;&U'PMENT' LOGGEDBY:  |5pil1ING METHOD: 3.25 Hsa
GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-08 30f3
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center

All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

vel]

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
487
-4 e Plastic Limit Water Content Liquid Limit
2 |lw| 2|2 ml £ x
= s <] : = w = 2
= s [ Z z b = g (2 STANDARD PENETRATION BLOWS/FT
= z = o w DESCRIPTION OF MATERIAL - Q 2 ROCK QUALITY DESIGNATION B RECOVERY
& 41z 2|38 p % S RaD
a o ) =3 E' —
Sl |s|2) 8 R — mec
Ca w O CALIBRATED PENETROMETER TON/SF
|nuescnm5m[u
= WEATHERED ROCK, brownish gray, moist, -
] very dense -
S S 5 i 1 s05t -
] - (s0/5")
65— 422 —
S-163—S5——2 1 502" Borr
': -1 (50/27)
70 417
B A L W a4 1 50/4" L.
__I T (s0/4%)
75-] 412
S-1B| S5 L 5 ] 50/5" -
j "'_ {50/5" &ﬂ'ﬁ
0% END OF BORING AT 80.0 FT 407
85— 402 -
90 397
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
SZ WL (First Encountered) Dry IBORING STARTED: Oct 02 2021 CAVE IN DEPTH: 53.0
¥ WL (Completion} Dry
goamfﬂ _ Dct022021  |HAMMERTYPE:  Auto
¥ WL (Seasonal High Water) OMPLETED:
E H ED BY:
¥ W (Stabilized) ;%U'PMENT (s DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Iltem 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET: f———
Bohler Engineering 01:31153 B-09 10f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geotech, Inc. ———
AU L_OCATION: . LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION: BOTTOM OF CASING -
478
o = Plastic Limit Water Content Liquid Limit
| 8|lw]|Elz vl E x a
3 = jrm) —4 &
E g & g E 2 = % ® STANDARD PENETRATION BLOWS/FT
= Z |82 W DESCRIPTION OF MATERIAL Z| 2 2 ROTK QUALITY DESIGNATION & RECOVERY
a = = b} 2 L = [e]
5 lg|2|8]|8 2| g = —
<§( L <§t & 2 o — AEC
Ll L4 Q) CALBRATED PENETROMETER TON/SF
IFJNECDN'TENTI!‘
- . Topsoil Thickness [6"] 4
] (ML) SANDY SILT, reddish brown, moist, 1 233
ds1| 85 |18 9 loose - {s)
I35 se11-60 (CL) LEAN CLAY, reddish brown, moist, 7 1 (T
1189 | ss | 18 | 13 | firm / 1 T )
5152 - . | 473
- (ML) SANDY SILT, reddish brown, moist, | -
loose 1 44
S-3|SS |18 | 14 — (8)
i (ML) SILT, light brown, moist, dense to g T
Js4|ss |18 | 18 | verydense 1 s 72.7%
10 468
: 11-15-27
1S5 |Ss |18 | 17 i (42)
15 463
ThoISS .| | 7| so/a"
] T s0/an)
20 458
] 141507
187 |ss |18 | 18 A 32}
25 453
R WEATHERED ROCK, light gray, brown, ]
] and black, moist, very dense ]
Lo . Y g i 1 s0/5"
] 7 (s0/5Y)
30 448
CONTINUED ON NEXT PAGE
THE STRATIEICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
S WL (First Encountered) Dry BORING STARTED:  Sep 29 2021 CAVE INDEPTH:  27.0
¥ WL (Completion) Dry
Gl ) Sep 29 2021 HAMMERTYPE:  Auto
¥ WL (Seasonal High Water) COMPLETED:
W WL (Stabilized) i?f!PMENT' LoGaE BY: DRILLING METHOD: 3.25 HSA
GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET: -
Bohler Engineering 01:31153 B-09 20f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: S
Warrenton Data Center All American Geotech, Inc. =
SITE LOCATION: L0S5 OF CIRCULATION Tio03)
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
478
o« - Plastic Limit Waler Content Liquid Limit
= = o A S|
g % [= I E bedt = g ® STANDARD PENETRATION BLOWS/FT
T | 2|42y DESCRIPTION OF MATERIAL = B = ROCK QUALITY DESIGNATION & RECOVERY
o Y =3 w 3 wi = O
E O <§( @ 8 ks > 2 === RQD
2|3 2| g |z — REC
] ) O CALIRATED PENETROMETER TON/SF
;]nmmmgnu
- WEATHERED ROCK, light gray, brown, -
& and black, moist, very dense -
]l 1 17-26-50/2"
159 | ss |14 |14 1 (efe") Bror
35 AUGER REFUSAL AT 34,8 FT 443
5-36-—55——6—1—0 1 sonr gm
- - (50/0")
40— 438
45 433
50 428 —
55 423
60— 418 -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOJL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

SZ WL (First Encountered) Dry BORING STARTED:  Sep 29 2021 CAVE IN DEPTH: 27.0
¥ WL {Completion) Dry
S X Sep 29 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED: -
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ATV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-10 10f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: ;
Warrenton Data Center All American Geotech, Inc. ——
SITE LOCATION: LOSS OF GIRCULATION Y107
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: i:)gRFACE ELEVATION: ATVl T b )
E = Plastic Limlt Water Content Liquid Limil
elgpElcllE gl E %
= = %) z b = > () STANDARD PENETRATICN BLOWS/FT
Z | z|lula|E DESCRIPTION OF MATERIAL = & 2 ROCK BUALTY DESIGNATION B AECOVERY
) 5 s T o) = < S = RQD
o <§( 3 2 é § E = —— REC
v [ (O CALIBRATED PENETROMETER TON/SF
IFINES CONTENT %
i \_Topsoil Thickness [6"] .
] (SM) SILTY SAND, reddish brown, moist, 1 122
4 51| S5 | 18 | 12 | yaryjoose to loose 4 @ . o
- |
] d 223
1S2| 85|18 | 18 l {s)
5 - 464 —
. (ML) SANDY SILT WITH GRAVEL, contains E
] guartz fragments, light brown, moist, 1 s4s
1s3|5ss |18 | 18 | |o0ce 4 @
. o . . WEATHERED ROCK, light brown to 1 s
i grayish brown, moist, very dense 1 (s0/5)
10 459+
S S . 1 50/ -
] 1 tsors)
15+ 454 -
55 A 3 I i 50/3"
5 1 (s0/3%)
20 449
5? SS Fat 0. "—' Su 0" aam b
. ¥ 7] scHisT, [REC=87%,RQD=17%], Highly J econ T ;
25_’ Weathered, Very Hard, Grayish Brown 444_' : ;
Jds8|re|60]52 - 174 de7
- i I .
] 1 1 '
B B e :
SCHIST, [REC=100%,RQD=22%], Highly N d i
30_' Weathered, Very Hard, Grayish Brown 439_j : i
j o0 ne o0 on § A A
T i CONTINUED ON NEXT PAGE M ”

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

X2 WL (First Encountered) Dry BORING STARTED:  Oct 05 2021 CAVE IN DEPTH: 19.0
¥ WL (Completion) ory
i X Oct 05 2021 HAMMER TYPE: Auto
W WL (Seasonal High Water) COMPLETED:
¥ WL (Stabilized) ;1(.1\:" IPMENT: LHIGGED BY: DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B8-10 20f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geotech, Inc. e
SITE LOCATION: LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: iLSJsRFACE ELEVATION: e =
o = Plastic Limit Water Content Liquid Limit
ElwlZ2|2 w| g ——®
E g E g ; % = % (0 STANDARD PENETRATION BLOWS/FT
I = T I DESCRIPTION OF MATERIAL =| B 2 ROCK QUALITY DESIGNATION & RECOVERY
5238 8 ElS| § | —m
| 5|2 | ¢ 2| = — e
n v (O CAUBRATED PENETADMETER TON/SF
— ’!III[SE!IM"I
e SCHIST, [REC=100%,RQD=22%)], Highly E " -
7 Weathered, Very Hard, Grayish Brown 7] 22 ' E 100
- | - :
= 4 0 feassssd Riciiameaisisansan e nan s as "
= AUGER REFUSAL AT 33.5 FT =
35 434
] ]
40— 429
] ]
4 i
45— 424 -
50 - 419
55 - 414
60— 409

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

SZ WL (First Encountered) Dry BORING STARTED:  Oct 05 2021 CAVE IN DEPTH:  19.0
¥ WL {Completion) Dry
BORING g Oct 05 2021 HAMMER TYPE: Auto
W WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ATV DRILLING METHOD: 3.25 H5A

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-11 1o0f1 E c
PROJECT NAME: DRILLER/CONTRACTOR: ;
Warrenton Data Center All American Geotech, Inc. =—=u
SITE LOCATION: LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION: | e -
468
o = Plastic Limit Water Cantent Liquid Limit
Bl |22 al E e g
£ g [ o E 2 z § @ STANDARD PENETRATION BLOWS/FT
T2l 48|2 |y DESCRIPTION OF MATERIAL =| B 3 ROCK QUALITY DESIGNATION & RECOVERY
o = =3 = Ll < [®]
B = E = [ 5 = 2 === RQD
|5 = | = =
v vi (O CAUBRATED PENETROMETER TON/SF
i IFINES CONTENT] %
| . Topsoil Thickness [6"] Jrrasas -
] (ML) SILT, brownish gray, moist, loose to B .
S1| 85 |18 | 8 | gense 1 o H——AR (84.4%)
_ ]
mar | mea n 27 4
R3S BEI ol _" 5.6.9 21 H [B2.5%)
1194 ss | 18 | 12 1 as
5152 463 —
J 1 71012
1S3|5Ss |18 | 16 o (22)
] 1 111216
1S4| S5 |18 | 18 Il (28)
10 458 -
1 101519
1S85)| 55|18 | 18 4 34
15 453
p WEATHERED ROCK, gray, moist, very p
i dense =)
TE IS 5 1§ 1 so"
7] T (s0/5M
20+ 448
7 SS—— 3 F l 50/3"
7] T tso/3Y)
257 END OF BORING AT 5.0 FT 443
30- 438

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

SZ WL (First Encountered)

¥ WL {Completion)

¥ WL (Seasonal High Water)

¥ WL (Stabilized)

Dry BORING STARTED:  Sep 292021 CAVE IN DEPTH: 122
Dry BORING
2 :
COMPLETED: Sep 29 2021 HAMMER TYPE Auto
;&U'PMENT: LOGGED BY: 1o ol | ING METHOD: 3.25 HsA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-12 1o0f1
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

e

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
474
-4 = Plastic Limit Water Content Liquid LimiL
8| w| &2 a2l E s
E g = = E z Zz % (® STANDARD PENETRATION BLOWS/FT
T 2 |y alw DESCRIPTION OF MATERIAL Z| 8 2 ROCK QUALITY DESISNATION & RECOVERY
E i . e 3 i = o}
2| 2|2(%|8 5| g = —
2| 3|z |2 2| d — nec
= O CALIBRATED PENETROMETER TON/SF
|FINES@!N1&|&
4 | Topsoil Thickness [6"] B
A (SM) SILTY SAND, reddish brown, moist, 1 34s
Js1|ss |18 18 | |o0se 4 e
e (ML) SANDY SILT, reddish brown, moist, ] -
1s2|ss |18 | 18 | medium dense 1 us
5 - " = 469 —
R (ML) SILT, light brown, moist, medium 4
4 dense 1 101312
1s3)| S5 |18 | 18 — (;5)
= : 10-11-15
1S4 | SS 18 | 18 ) (26)
10 464 —
= _‘ 11-8-11
-1 S'S SS 18 18 ol (19)
15 459
o WEATHERED ROCK, light brown and gray, ]
e < moist, very dense 1 s
7 T (s0rs")
20+ 454 -
S 7 188 g LY E— e 1 so/5"
7] END OF BORING AT 23.9FT ] (s0/5")
25+ 449
30 444

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

SZ WL (First Encountered) Dry BORING STARTED:  Oct 02 2021 CAVE INDEPTH:  14.0
¥ WL (Completion) Dry BORING
o , Oct 02 2021 HAMMER TYPE:  Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
Y WL (Stabilized) ATV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 813 1ofl
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
490
@ = Plastic Limit Water Content Liquid Limit
gle |22 al E u 2
= = 3 — = o = o
= = [ ©n z & 2 > ® STANDARD PENETRATION BLOWS/FT
= I = v DESCRIPTION OF MATERIAL =| 8 2 ROCK QUALITY DESIGRATION & RECOVERY
T 122|128 El & | 2 T
2| 5| z2|¢ | 2 — mec
. “n (O CAURRATED PENETROMETER TON/SF
I'I‘!HEmHT[NT]*
] \ Topsoil Thickness [4"] P ]
i (ML) SILT WITH SAND, reddish brown, 1 a33s
4 51]ss (1810 moist, loose to medium dense - 8)
- NPT
152 )| ss |18 | 12 - 9)
5 485 -
F ‘: 7-8-11
1S3 |5 | 18 | 18 — (19)
It —cc——7——7— (SM) SILTY SAND WITH GRAVEL, gray and 3 s
] dark brown, moist, medium dense to T (50/4")
10~ very dense 480
== _: 12-13-15
1s5|ss |18 |18 1 e
15 475
il .: 10-12-17
1s-6|5ss |18 |18 p R
20 470
i WEATHERED ROCK, dark brownish gray, y
1. ~_| | moist, very dense 1 e
1 =l s 1 oz
25 465—
S50 0 AUGER REFUSAL AT 27.0 FT y
il . 4 {50/0")
30 460

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

32 WL (First Encountered) Dry BORING STARTED:  Sep302021  [CAVEINDEPTH: 185
¥ WL (Completion) Dry
BORING . Sep 30 2021 HAMMER TYPE: Auto
W WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ATV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Lee Highway and Blackwell Road, Warrenton, Virginia 20186

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-14

PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center All American Geotech, Inc.

SITE LOCATION:

LOSS OF CIRCULATION

NORTHING: EASTING: STATION: SURFACE ELEVATION:
500 BOTTOM OF CASING
P = - Plashe Limlt Water Content Liquid Limit
L IPHE alE| =
= g = G E 2 z 3  STANDARD PENETRATION BLOWS/FT
Elzle|lgly DESCRIPTION OF MATERIAL =l 8 Y ROCK QUALTY DESIGNATION & RECOVERY
AEHHEE 5l 5| 2 — e
E S E 2 2 Z — REC
vi v () CAUBRATED FENETROMETER TON/SF
ES‘DMTINTIK
E \ Topsoil Thickness (3"] E
] (MH) ELASTIC SILT, light brown, moist, 1 344
S-1| S5 |18 | 18 | frm to stiff -1 @
N = 3l rn ] 27 45
1186 | ss [ 18 | 18 {1 @  E—T
= (SM) SILTY SAND, brown, maist, medium ]
i dense to dense T sem
s3] 5ss |18 |18 B af%
- _- 10-12-19
1S54| ss |18 | 18 i 31)
10 490
E WEATHERED ROCK, reddish brown and g
' black, moist, very dense ] .
- 50/5
] o (s0/5Y)
15— 485
S6——SS——2 2z E— L 1 s0/2"
— END OF BORING AT 18.7 FT -~ o
204 480
25— 475
30 470~
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
SZ WL (First Encountered) Dry BORING STARTED:  Sep 302021 CAVE IN DEPTH: 115
¥ WL (Completion) Dry
30::“6 . Sep 30 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
E T: E -
¥ WL (Stabilized) “s‘:JIPMEN LOGGED BY. DRILLING METHQOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-15 1of1 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geotech, Inc. e
SITE LOCATION: 1035 OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: E;RFACE ELEVATION: BOTTOMIDE GASING =
« = Plastic Limit Water Content Liguid Limil
_ | 8|lywl| 2|z a1 E . = -
£ % [ g E = = § ) STANDARD PENETRATION BLOWS/FT
I B =T R DESCRIPTION OF MATERIAL | 2 2 ROCK QUALITY DESIGNATION & RECOVERY
2 l2|2|28 5| 5| 2 -~
AR AR 5| g — sec
Gl o O CALIBRATED PENETAGMETER TON/SF
IFINES CONTENT] 3%
E \Topsoil Thickness [4"] i
] (CL) LEAN CLAY WITH SAND, grayish 1 3ae
S1|ss |18 |12 brown, moist, stiff -1 (0
B3s-1B6+ 66 b
=2 4 447
1187 | ss | 18 | 17 i 1)
5452 - 492
4 (ML) SANDY SILT WITH GRAVEL, light E
brown and gray, moist, very dense 1 232429
Pt 5'3 SS 18 18 = (53)
] WEATHERED ROCK, grayish brown ta 2 ,
] . _| 15345073
154|585 | 15| 14 | gray, moist, very dense 4 (849"
10— 487 -
55 S 4 3 . 50/3" JAM‘
__ _« {50/3")
18- 482 —
TeeTSeTtT" AUGER REFUSAL AT 16.1 FT ¥ B
20 477-
25- 472-
30 467 -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

X2 WL (First Encountered) Dry BORING STARTED:  Sep 302021 CAVE IN DEPTH: 103
¥ WL (Completion) Dry
3 . Sep 30 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: Y:
¥ WL (Stabilized) ;.?\:JI Gl JOGGED B DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROIECT NO.: BORING NO.: SHEET: ——
Bohler Engineering 01:31153 B-16 10f1 E c
PROJECT NAME: DRILLER/CONTRACTOR: s
Warrenton Data Center All American Geotech, Inc. —_—=
SITE LOCATION:
Lee Highway and Blackwel! Road, Warrenton, Virginia 20186 s
NORTHING: EASTING: STATION: i;JSRFACE ELEVATION: AOTIORTGRCASING b )
4 — Plastic Limi Water Content Liquid Limit
B2z al €| x :
E g = G E e = g (X STANDARD PENETRATION BLOWS/FT
Elz2l2|8|¢ DESCRIPTION OF MATERIAL = 2 2 ROGK QUIALTY DESIGNATION & RECOVERY
i | =28 [ Y = = REO
S 13| 8|28 | & = — eec
Gl Cal () CAUBRATED PENETROMETER TON/SF
: IFINES CONTINT] %
N | Topsoil Thickness [6"] E
i (SM) SILTY SAND, brown, moist, loose 1 355
1s1|ss |18 | 18 4 1o 28
g (ML) SANDY SILT, light brown and gray, ] car
T s2| ss | 18 | 18 | moist, medium dense 1 o !
5 470
N __ 6-6-8
153 |ss |18 |18 B ) 1 o [54.6%]
Al _-. 5-7-11
]s4|ss |18 |18 1 as)
10 465
=i _- 10-13-17
1S5 |85 |18 | 14 B (30)
15 460—
p WEATHERED ROCK, light brown, moist, R
e . very dense 1 somr
N T o)
20— 455 -
O L _ - 1 sos
J END OF BORING AT 24.0 FT 1 60/5Y
25 450-
30 445 -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

SZ WL (First Encountered) Dry BORING STARTED:  Oct 02 2021 CAVE IN DEPTH: 147
¥ WL {Completion) Dry
BORING : Oct 02 2021 HAMMER TYPE: Auto
W WL {Seasonal High Water) COMPLETED:
MENT: GG .
¥ WL (Stabilized) E&U]P EN HRABGED BY. DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B8-17 1of1
PROJECT NAME: DRILLER/CONTRACTOR:

Warrenton Data Center All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

v l5]

NORTHING: EASTING: STATION: SURFACE ELEVATION:
292 BOTTOM OF CASING
El = Plastic Limit Water Content Liquid Limnit
| 8|le|E|= 9wl F i * 4
E g E n E § z ﬁ () STANDARD PENETRATION BLOWS/FT
E | o 1o DESCRIPTION OF MATERIAL = g S ROCK UALITY DESIGNATION B RECOVERY
B lelz|s|8 gl 3 7 — nao
2| v | 2| = 2| = —— HEC
Cal Cal O CAURRATED PENETROMETER TON/SF
E \ Topsoil Thickness [3"] /m e -
] (SM) SILTY SAND, reddish brown, moist, T 4aa
451|855 |18 | 20 | |5ose _ i8) bY nd
- 1 344
182 | Ss |18 | 18 E (8)
5 - 487
- {ML) SANDY SILT, brown and gray, moist, e
i very loose 1122
1s3|ss| 18|18 4w 38
o o WEATHERED ROCK, dark gray, moist, very 1 sos" -
i dense (505"
10~ 482
S5 Y 3 3 1l 50/3" o
b END OF BORING AT 13.8FT 7] (s0/3")
16— 477
20 472
25— 467 —
30 462

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

SZ WL (First Encountered) Dry BORING STARTED:  Oct 02 2021 CAVEINDEPTH: 7.0
¥ WL (Completion) Dry
BOSNG R Oct 02 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
E P T: LOGGE :
¥ WL (stabilized) ASVUI MEN GGEDBY:  IbRILLING METHOD: 3.25 HsA
GEOTECHNICAL BOREHOLE LOG
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Item 1.

Warrenton Data Center

CLIENT: PROIECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-18 1ofl
PROJECT NAME: DRILLER/CONTRACTOR:

All American Geatech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

ol

NORTHING: EASTING: STATION: SURFACE ELEVATION: BOTTOMIOICASING
482
[+ = Plastic Limit Waler Content Liquid Limit
~|8le|2|g al E| ; 2 —
E g = i n;:' = = g ® STANDARD PENETRATION BLOWS/FT
z i B (i DESCRIPTION OF MATERIAL = B = ROCK QUALITY &
o — s o} o) = < 9 === RQD
a % < % g g & o
P-4 v b= o 2 o —— REC
Gl 2 (O CALIBRATED PENETROMETER TON/SF
- ifl‘lﬁiﬁﬂm!uﬁ
. \_Topsoil Thickness [6"] F -
1 (SM) SILTY SAND, reddish brown, moist, i 1 334
- s1| 55|18 | 18 | |g0se to medium dense * @
- o asy
H 5'2 SS 18 18 - (12)
5 477 -
. 1 7013
]s3|5 |18 | 18 — (22)
B (ML) SILT, tight brown, moist, dense ]
a — 15-15-22
154 ss |18 | 18 A (37)
10 472
] WEATHERED ROCK, light brown to 5 ]
7 rayish brown, moist, very dense B
I5518 1§ LY gray Yy 4 so/s
b s
15— 467 —
SB 5SS a a 1  s0/4"
] END OF BORING AT 18.9FT 7] (50/4)
20— 462
25— 457
30 452

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

<Z WL (First Encountered) Dry BORING STARTED: Oct 01 2021 CAVE IN DEPTH: 14.5
¥ WL (Completion) Dry
BORNG Oct012021  |HAMMERTYPE:  Auto
¥ WL {Seasonal High Water) COMPLETED:
EQUI : H
¥ WL (Stabilized) A.?\:J RMENT. UDGBED By DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG

158




Iltem 1.

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

CLIENT: PROJECT NO.: BORING NQ.: SHEET: —
Bohler Engineering 01:31153 B-19 10f1 E c
PROJECT NAME: DRILLER/CONTRACTOR: s
Warrenton Data Center All Amerlcan Geotech, Inc. —_——
SITE LOCATION:
b

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
490
5 3 . Plastic Limil Water Content Liquid Limit
slelcle g E ; .
E § [ i E 2 = g () STANDARD PENETRATION BLOWS/FT
N I = T DESCRIPTION OF MATERIAL z| B2 2 ROCK QUALITY BESIGNATION & RECOVERY
Elz|[=s|z|8 Bl 2 2 = R
2| 5|z | 3| 2 — s
L7 e O CALBRATED PENETROMETER TON/SF
o IFINES CONTENTI %
R \ Topsoil Thickness [4"] A7 B
(CL) SANDY LEAN CLAY, reddish brown, / 1 443
$1[SS |18 | 18 | \oiet firm // 4 @ 2f
lp3s-tesil-co {GM) SILTY GRAVEL WITH SAND, reddish  |p[7]& ] s 24 x—m&fﬁ
7190 | ss | 18 | 18 | brown and brown, moist, loose to T g
5152 medium dense 485
Is3|ss |18 |18 EI 1%
] i ]
Sl il
- £ - -7-8
154 |ss |18 |18 L 1 T
10 a | 480
7 ]
i WEATHERED ROCK, light brown and dark I
i e gray, moist, very dense gl 505"
.: __ {50/5")
15 475
7 1
ki s G R I END OF BORING AT 18.6 FT S [t
204 470
25- 465~
30- 460~

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

SZ WL (First Encountered) Dry BORING STARTED:  Oct 01 2021 CAVE IN DEPTH: 145
¥ Wi (Completion) Dry
BORING ) Oct 01 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: D BY:
¥ WL (Stabilized) ;.?: A HO6GE DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG
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Item 1.

CLIENT: PROJECT NO.: BORING NO.: SHEET: —
Bohler Engineering 01:31153 B-20 10f1 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geotech, Inc. e
SITE LOCATION: LOSS OF QRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: il:oR FACE ELEVATION: o EEE -»
-4 = Plastic Limit Water Content Liquid Limlt
4 lw | 2| g al E L
= a | =S| £ 11y =
LI, § E E E % -4 g Q) STANDARD PENETRATION BLOWS/FT
x 2l 42|y DESCRIPTION OF MATERIAL =| 8 2 NOCK QUALITY DESIGNATION & HECOVERY
s [2|3|2]|8 gl 3 2 — R
B EAEEE AN 5| d — e
v L ) CAUBRATED PENETROMETER TON/SF
[FINES CONTENT] %
E \ Topsoil Thickness [4"] A
1 (SM) SILTY SAND, brown, moist, loose 1 a4
J1s1|ss |18 | 10 4 ® 18
N {ML) SILT, reddish brown to grayish p .
J1s2 | ss | 18 | 18 | brown, moist, medium dense to very B ha s
5 dense 485
J 1 7910
1S3 |ss |18 | 18 4 9
i (MH) ELASTIC SILT WITH SAND, yellowish ] asae
T s4| ss | 18 | 18 | brown, moist, hard to very hard T ey
10 480
1 sis2s
155 | 8Ss |18 | 18 ] 141)
15 475
1 .
J] 1 172335
1s6|ss |18 | 18 I
20 470
il - ]
E WEATHERED ROCK, light brown and gray, - -
i moist, very de B
S 7 1 88 [ & T I y dense 1 s0/5"
7] 7 tso/s"
25 485 —
<5 TS i i - G 50/3"
] END OF BORING AT 28.9FT 7] 508"
30 460
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
2 WL {First Encountered) Dry BORING STARTED: Oct 01 2021 CAVE IN DEPTH: 23.0
¥ WL (Completion) Dry
BORING . Oct 01 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
¥ WL (Stabilized) i‘?‘:JIPMENT' FOBGED BY: DRILLING METHQD: 3.25 HSA
GEOTECHNICAL BOREHOLE LOG
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Iltem 1.

APPENDIX C - Laboratory Testing

Laboratory Test Results Summary
Plasticity Charts

Grain Size Analysis

Standard Proctor Test Results
California Bearing Ratio Test Results
Thermal Resistivity Test Results
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Iltem 1.

LIQUID AND PLASTIC LIMITS TEST REPORT

GO
Dashed ling mdicales the approximalc /
upper limit boundary for natural soils /
50
P
L
A
S 40
T
|
]
|
T a0
Y
1
N
D
E 5
X
cL-Mi / MLoroOL MH or OH
o 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
TEST RESULTS (ASTM D4318-10 (MULTIPOINT TEST))
Sample Sample Sample . %
Location Number Depth (ft) L | PL Pl | %<#40 | %<#200 | AASHTO | USCS Material Description
m| so 510 | 3853975 | NP | NP | NP | 953 | 758 A4 TR i g yakarLign
ST with Sand Trace Mica Yellow Light |
¢| Bo3 s-2 355 | 44| 28 | 16| e17 | 7.0 | A7s M [ SemcT ey Mew velaw g
A B-05 S-9 33.5-35 45 30 15 99.5 87.5 A-7-5 ML Silt Trace Mica Yellow Light Brown
[ ] B-07 S-3 6-7.5 60 28 32 93.9 86.0 A-T-6 CH Fat Clay Light Brown
* B-09 sS4 B.5-10 ne | e | e 95.9 72.7 Ad ML Silt wilh Sand Trace Mica Yellow Lignt
® B-11 S-1 1-2.5 45 28 17 95.3 81.4 A-7-6 ML Silt with Sand Trace Mica Brown
Siit with Sand Trace Mica Yellowish
O B-13 S-2 3.5-6 46 | 28 18 89.9 77.6 A-7-6 ML Light Brown
O B-14 S-2 3.5-5 51 30 21 94.7 86.3 A-7-5 MH Elastic Silt Trace Mica Light Brown
JAN B-15 S-1 1-2.5 44 26 18 85.8 76.5 A-7-6 CL Lean Clay with Sand Light Brown
x| B16 53 675 | np | NP | NP | 853 | 548 | A4 . | SRy SR Teece e tolowsn L
: ) rown
Project: Warrenton Data Cenier Project No.: 01:31153
Client: Date Reported:
Office / Lab Address Office Number / Fax

e

ECS Mid-Atlantic LLC - Chantilly

14026 Thunderbolt Place Suite 100
Chantilly, VA 20151-3232

(703)471-8400
(703)834-5527

Tested by

Checked by

Approved by

jvong

Htran

Dtran
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Iltem 1.

LIQUID AND PLASTIC LIMITS TEST REPORT

GO

Ciashod bne ndicates the aporoximate

upper imis boundary lar natura’ sails

P
L
A
S
T
|
C
|
T
Y
|
N
D
E
X
0 10 20 40 50 60 70 80 9a 100
LIQUID LIMIT
TEST RESULTS (ASTM D4318-10 (MULTIPOINT TEST))
Sample | Sample | Sample |, | p | p | ocpa0 | %<#200 | AasHTO | uscs Material Description
Location Number Depth (ft)
Silty Gravel with Sand Trace Mica
= B-19 s-3 6-7.5 61 38 | 23 53.5 45.3 A-7-5 GM SYellowish Brown
Elastic Sit with Sand 1race Mica
@ B-20 S-4 8.5-10 63 38 25 88.6 76.2 A-7-5 MH Yellowish Light Brown
Praject: Wamenton Data Center Project No.: 01:31153
Client: Date Reported:
? Office / Lab Address Office Number / Fax
S ) . ; 14026 Thunderboll Place Suite 100 (703)471-8400
c ECS Mid-Atlantic LLC - Chantilly Chantily, VA 20151-3232 (703)834-6627
| bt e )

Tested by

Checked by Approved by

jvong

Htran

Dtren
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Iltem 1.

LIQUID AND PLASTIC LIMITS TEST REPORT

60
Dashed Hne indicates the approximale /
uppel Imil baundary for nawnal sails /
50
P
L
A
S a
T
|
[
1
T a0
Y
|
N
D
E 20
X
10
cL-mi " MLoroOL MH or OH
0 ( ' /
0 10 20 30 40 50 60 70 30 90 100 110
LIQUID LIMIT
TEST RESULTS (ASTM D4318-10 (MULTIPOINT TEST))
Sample | Sample | Sample |, | g | p | scpap | %<#200 [ AASHTO | USCS Material Description
Location | Number | Depth (ft) o ° P
B2 B-02 D35-191 1-6 39 18 21 98.8 B85.6 A6 CL Lean Clay Yellowish Brown
L 2 B-04 D3S-188 1-6 NP | NP [ NP 97.9 85.1 A4 ML Silt Trace Mica Yellowish Brown
A B-07 D3S-183 1-6 37 19 18 96.0 86.5 A-6 CL Lean Clay Trace Mica Brown
® B-09 D3S-189 16 49 28 | 21 91.1 76.4 A-7-6 ML Silt with Sand Brwon
* [ 811 D3S-194 w6 | a1 | 27| 14| oro | 826 | ars | m | ShwinSandTraceMca Yelowsn
® B-14 D3S-186 1-6 49 27 22 95.3 85.7 A-7-6 CL Lean Clay with Sand Yeliowisht Brown
O B-15 D35-187 1-8 45 21 24 92.4 81.6 A-7-6 CL Lean Clay with Sand Yellowish Brown
O B-19 D3S-190 16 55 24 31 80.6 720 A-7-6 CH Fat Clay with Sand Brown
Project: Warrenton Dala Center Project No.: 01:31153
Client: Date Reported:
Office / Lab Address Office Number / Fax

3

ECS Mid-Atlantic LLC - Chantilly

14026 Thunderbolt Place Suite 100
Chanlilly, VA 20151-3232

(703)471-8400
(703)834-5527

Tested by

Checked by

Approved by

jvong

Htran

Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse GRAVEL Coarse |  Medium | Fine — el
3' 2°1.5° 134" 12°AmT #4 #10 HZ0 #40 #50 #100 #140 #200
100 - g
[0 - — S  —— —
80 ™ -
X 70
2
-a 60 e e ey | LECTES TN SNES. FESNN TS 35 = - e e e - = — e ————— . B R . et et
w0
©
o 50
[
o)
8 40
=4
8 10 4
)
o
20
10 - — ot — — — — — -_—
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
SIevmg Hydrometer Sedimentatlon Dry Mass of sample, g 406
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 .
rovs 8.6 Very coarse, >3" sieve 0.0
#20 97.2 : ]
%20 9.3 Gravel, 3" to # 4 sieve 0.0
#60 83.3 .
3100 9.1 Coarse Sand, #4 to #10 sieve 1.4
2200 g Medium Sand, #10 to #40 3.3
Fine Sand, #40 to #200 13.8
Fines <#200 81.4
[cscs ML Titiouid Limit 25 |pso | 0.167 |[bso Ib1o
SHTO A-7-6 [IPlastic Limit 28 |ipss | 0.104 |lp3o ficu
USCS Group Name Silt with sand |{Prasticity index 17 |lbso lb1s fcc
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 1-2.5
Sample Description: Silt with Sand Trace Mica Brown Sample No.: §-1
Sample Source: B-11 Date Reported:
Office / Lab Address Office Number / Fax
14026 Thunderbolt Place

53]

ECS Mid-Atlantic LLC - Chantilly

Suite 100 Chantilly, VA

20151-3232

(703)471-8400
(703)834-5527

Tesled by

Checked by

Approved by

Remarks

jvong

Htran

Diran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse CRAVEL Coarse | Medum | Fine SLT )l
3" 2.5 13T 1ZTeT A4 #10 #20 #40 H60 #100 #140 H200
100 it —
90 o) y y \‘\ N B i A
80 N
ES 70
2
-E 60 R S— - — - SUENUSU b c—— S —
7]
©
0. 50
(]
=]
g 40
c
o
2 30
[
a
20
10 i ——————————— ———— = - . i o — - — —
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sievin Hyd tar Sedimentati
— - Ll menteter Dry Mass of sample, g 42.3
Particle Size % Passing Parlicle Size mm| % Passing
I 100.0 Sample Proportions % dry mass
3/4" 100.0 =i
38" 054 Very coarse, >3" sieve 0.0
#4 94.8 \ .
#10 208 Gravel, 3" to # 4 sieve 5.2
#20 87.8 .
%40 358 Coarse Sand, #4 to #10 sieve 4.0
#60 84.3 .
7100 32.0 Medium Sand, #10 to #40 5.0
¥200 LA Fine Sand, #40 to #200 9.3
Fines <#200 76.5
[cScs CL {iCiquia Limit 44 oo | 1.592_|[ps0 oo
lfaAAsHTO A-7-6 |[Plastic Limit 26 |ipss | 0.320 [p3c flcu
|luscs Group Name Lean clay with sand J[Plasticity Index 18 |jpso llp1s ficc .

Project: Warrenton Data Center

Client:

Sample Description: Lean Clay with Sand Light Brown

Project No.: 01:31153
Depth (ft): 1-25
Sample No.: S-1

Sample Source: B-15 Date Reported:
— Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
== 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION
SAND
Very Coarse CREVEL Coarse | Medium Fine SiLv CLAY
bl -l T L P 71 #10 #20 #40 #60 #100 #140 #200
100 L Pr=rt—t—t
90— t—— ~{] -
80
X 70
-g 60 SE— —_— S SR —_——
17}
@
Q 50
o]
(o)
8 40
c
g
o.
20 e
10 —— — — — —
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sieving [[  Hydrometer Sedimentation Dry Mass of sample, g 43.6
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 iy
310 583 Very coarse, >3" sieve 0.0
#20 96.1 . ,
440 %27 Gravel, 3" to # 4 sieve 0.0
#60 93.4 .
#100 907 Coarse Sand, #4 to #10 sieve 1.7
L2 86.3 Medium Sand, #10 to #40 3.6
Fine Sand, #40 to #200 8.4
|Fines <#200 86.3
[Gscs MH |iquid Gimit 51 |pso | 0.134 {[pso Jb1o |
||aaSHTO A-7-5 [Prastic Limit 30 |lpss llp3o ficu I
{luSCS Group Name Elastic sift [Prasticity Index 21 llpso lpts flcc Jf
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 3.5-5
Sample Description: Elastic Silt Trace Mica Light Brown Sample No.: s-2
Sample Source: B-14 Date Reported:
—_ Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
] 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse GRAVEL Coarse | Medium | Fine SILT LAY
3" 2715° 1"34" Il 4 #10 #20 #40 ®60 w100 #140 #200
100 =t : } 1
an — - - ‘\_\—
80 {— i
Q\O 70 ——
-a 60 et — e — == — - B TS——— e ————— —— i — S— SR
]
©
o 50
[V
o
8 40 f— -
c
g 30
a
20 1 —
10 ta—— —_—. ————————————————— e . P — PR — — — ——— —
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
S|ev|ng Hydrometer Sedimentation Dry Mass of sample, g 417
Particle Size % Passing Particle Size mm| % Passing
3 100.0 Sample Proportions % dry mass
3/8" 100.0 .
vy %5 Very coarse, >3" sieve 0.0
#10 93.5 v .
720 914 Gravel, 3" to # 4 sieve 35
#40 89.9
i .0
%50 8.6 Coarse Sand, #4 to #10 sieve 3
#100 85.7
i .6
7200 776 Medium Sand, #10 to #40 3
Fine Sand, #40 to #200 12,3
Fines <#200 77.6
[Oscs ML — [Liauid Limit 26 |pgo | 0.445 |0 b0
[lAasHTO A-7-6 |lPtastic Limit 28 |lp=s | 0.141 |lb3o Jicu
[lbsCS Group Name Silt with sand JiPlasticity Index 18 ibeo lp1s flcc

Project: Warrenton Data Center

Project No.: 01:31153

Client: Depth (ft); 3.5-5
Sample Description: Siit with Sand Trace Mica Yellowish Light Brown Sample No.: S-2
Sample Source: B-13 Date Reported:
Office / Lab Address Office Number / Fax
14026 Thunderbolt Place (703)471-8400

531

ECS Mid-Atlantic LLC - Chantilly

Suite 100 Chantilly, VA

20151-3232

(703)834-5527

Tested by

Checked by

Approved by

Remarks

jvong

Htran

Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse GRAVEL Coarse | Medium T Fine SILT CLAY
3" 2'1.5" 134T 127380 #4 #10 #20 #40 #60 #100 #140 %200
100 it e
1
go DS — i \ — e
0
8 \\
X
'g 60 S — _— —_— —— ——
©
A 50
[H]
=)
8 40
[
a
20
10 — — -— — — i —
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sievi Hyd ter Sedimentati
L] yorome oy Socme on Dry Mass of sample, g 409
Particle Size % Passing ||Particle Size mm| % Passing
3 100.0 Sample Proportions % dry mass
#4 100.0 -
710 36 Very coarse, >3" sieve 0.0
#20 96.1 . ,
230 917 Gravel, 3" to # 4 sieve 0.0
#60 88.2 5
7100 520 Coarse Sand, #4 to #10 sieve 0.4
%200 7.0 Medium Sand, #10 to #40 7.9
Fine Sand, #40 to #200 20.7
Fines <#200 71.0
[cscs ML Tiquid Limit 24 D30 | 0.328 |p50 oo
[frasHTO A-7-6 iastic Limit 28 |lpss | 0.184 |lp3o Jicu
|lusCs Group Name Silt with sand ||Plasticity Index 16 |loso llpis llce

Project: Warrenton Data Center

Client:

Sample Description: Silt with Sand Trace Mica Yellow Light Brown
Sample Source: B-03

Project No.: 01:31153
Depth (ft): 3.5-5
Sample No.: S-2
Date Reported:

o Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
E—— 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

| SAND
Very Coarse GRAVEL [Coarse | Medium | Fine SIH el
3 2715 14T UZTAET #4 #10 #20 #40 #B0 #100 #140 #200
100 it ——t——
go i - — ol - PRI H ol ——————— P T x i —_ —
g
80
E )
-5 60 ) ————— — = R \ TS I NI — -
©
a 50
©
=]
S 40 r — = —
[
§ 30
a
20 o
10 - S - _— —— —_— — - I ] — —
0
1000 100 10 1 0.1 0.01
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sleving Hydrometer Sedimentation Dry Mass of sample, g 425
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 99.0 vl
710 96,7 Very coarse, >3" sieve 0.0
#20 94.9 " :
220 93.9 Gravel, 3" to # 4 sieve 1.0
#60 93.0 .
7100 900 Coarse Sand, #4 to #10 sieve 2.3
£ 86.0 [Medium Sand, #10 to #40 2.8
Fine Sand, #40 to #200 7.9
Fines <#200 86.0
[G5cs CH TCiauid Limit 80 |30 | 0.132 |[pso oo
[fAaSHTO A-7-6 |[Ptastic Limit 28 Jloss {loao licu
|lUSCS Group Name Fat clay lIPtasticity index 32 |lbso {lpis _lee

Project: Warrenton Data Center

Project No.: 01:31153

Client: Depth (ft): 6-7.5
Sample Description: Fat Clay Light Brown Sample No.: S-3
Sample Source: B-07 Date Reported:
Office / Lab Address Office Number / Fax

3

ECS Mid-Atlantic LLC - Chantilly

14026 Thunderbolt Place

Suite 100 Chantilly, VA

20151-3232

(703)471-8400
(703)834-5527

Tested by

Checked by

Approved by

Remarks

jvong

Htran

Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse EEVE Coarse | Medium [ Fine il CEAY
3 2°1.50 1°AT 1238 n4 #10 #20 #40 #B0 #100 #140 #200
100 =it R
.
90—t = :
N
80 ] \
Q\D 70 —_— J =
£ g N
(n I \
© -
o 50
]
(=]
8 40
[ =
g 30
a
20
10 - — e — i — e e
0 J
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
— ™ -
Sieving _ I Hydrometer Sedimentation Dry Mass of sample, g -
Particle Size % Passing ]Parlicle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 i
710 985 Very coarse, >3" sieve 0.0
#20 94.1
G " i .
230 5.3 ravel, 3" to # 4 sieve 0.0
#60 71.2 .
7100 50.1 Coarse Sand, #4 to #10 sieve 1.1
L2 14 Medium Sand, #10 to #40 13.6
Fine Sand, #40 to #200 30.7
Fines <#200 54.6
[Gscs ML TLiquid Limit NP |pso | 0.615 Jjpso oo
llAASHTO A4 |Prastic Limit NP |foes | 0.420 |[p3o {lcu
|luscs Group Name Sandy silt J|Piasticity Index NP__ |lpso | ©0.148 [lp1s flce
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 6-7.5
Sample Description: Sandy Silt Trace Mica Yellowish Light Brown Sample No.: S-3
Sample Source: B-16 Date Reported:
—_— Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
SE—— 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse GRAVEL Coarse | Medum ! e SILT CLAY
3 271.5° 1734 12'AB" M4 #10 #20 #40 HE0 #100 #140 #200
100 =i } et
80 \‘ ‘ .
£ 7 N
o \
% 60— f——— ¥_F . e I R
@ !
© -"\ |
o 50 S
p TR |
(=] I i
840 -
c
§ 30 .
[
o
20
10 — — - — FE SES— e ———— - S s | ————— — — B —_—
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sleving [[  Hydrometer Sedimentation Dry Mass of sample, g —
Particle Size % Passing "Particle Size mm| % Passing
3 100.0 Sample Proportions % dry mass
3/4" 100.0 Ll
e 53.9 Very coarse, >3" sieve 0.0
#4 64.1 . )
#10 595 Gravel, 3" to # 4 sieve 359
#20 56.3 .
340 535 Coarse Sand, #4 to #10 sieve 4.6
#60 51.0 i
7100 263 Medium Sand, #10 to #40 6.0
#200 10 Fine Sand, #40 to #200 8.2
Fines <#200 45.3
|TUSCS GM Liquid Limit 61 |jpso | 12.350 |[pso 0.207 |Ip1o
[laasHTO A-7-5 Plastic Limit 38 |pss | 9.961 |30 ficu
||uscs Group Name Silty gravel with sand |[Plasticity Index 23 |lbeo | 2.197 |lpis lice

Project: Warrenton Data Center

Client:

Sample Description: Silty Gravel with Sand Trace Mica Yellowish Brown

Sample Source:

B-19

Project No.: 01:31163
Depth (ft): 6-7.5
Sample No.: -3

Date Reported:

o Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
TR 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND |
Very Coarse GRAVEL Coarse | Medium 1 Fine i SILT CLAY
3° 215 14T UZIBT #4 #10 #20 #40 50 #100 #140 #200
100 -+t } o S |
20 = \ B AT AR S
80 AN
O ™ )
2
= 60 }— _ B P D WS S —
(7]
[3]
o 50
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o
8 40
c
o
e 30
©
a
20
10 {——— 3 —— - s -
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sieving Hydrometer Sedimentation Dry Mass of sample, g 417
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 o
%10 Y Very coarse, >3" sieve 0.0
#20 98.5
! i 0.0
20 5.9 Gravel, 3" to # 4 sieve
#60 91.5 .
3100 524 Coarse Sand, #4 to #10 sieve 0.2
#200 L Medium Sand, #10 to #40 3.9
Fine Sand, #40 to #200 23.2
Fines <#200 72.7
[Cscs ML J[Ciquid Limit NP |[p% | 0.230 |[pso b0
[laASHTO A4 |Piastic Limit NP |(bpss | 0.174 [jp3o ficu
[USCs Group Name Silt with sand |[Plasticity Index NP__ b0 lipis Jlce
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft); 8.5-10
Sample Description: Silt with Sand Trace Mica Yellow Light Brown Sample No.: S-4
Sample Source: B-09 Date Reported:
—— Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
SE— 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse GRAVEL Coarse | Medium Fire SILT CLAY
3% 27150 1T3MT 12amT k4 #10 #20 #40 W60 #100 #140 #200
100 SRR T = R A
[T '
Q- s B TR Tk 5] ; I \ 4
80 TN
X 70
2
"—n- 60 e e e —— — — el ! S— — —  — —_— ]
®
©
o 50
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8 40 -
=4
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% 30
a
20
WVl—TTT S T B (G — I e
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Slevi Hydi t dl )
eving ydrometer Sedimentation Dry Mass of sample, g 44.4
Particle Size % Passing Particle Size mm| % Passing
3 100.0 Sample Proportions % dry mass
#4 100.0 .
10 94.8 Very coarse, >3" sieve 0.0
#20 91.2 R )
740 5.0 Gravel, 3" to # 4 sieve 0.0
#60 86.4 .
2100 524 Coarse Sand, #4 to #10 sieve 5.2
0 .
u bz [Medium Sand, #10 to #40 6.2
Fine Sand, #40 to #200 124
Fines <#200 76.2
[Cscs MH [iiquid Limit 63 |pso | 0.617 |50 b0
[[AASHTO A-7-5 {[Plastic Limit 38 Jloss | 0209 |ip3o flcu
||USCS Group Name Elastic silt with sand ]]Plasticigx Index 25 “960 "DlS flec |

Project: Warrenton Data Center

Client

Sample Description: Elastic Silt with Sand Trace Mica Yellowish Light Brown
Sample Source: B-20

Project No.: 01:31153

Depth (ft): 8.5-10
Sample No.: S-4

Date Reported:

Office / Lab

Address

Office Number / Fax

ECS Mid-Atlantic LLC - Chantilly

14026 Thunderbolt Place

3

Suite 100 Chantilly, VA

20151-3232

(703)471-8400

(703)834-5527

Tested by

Checked by

Approved by

Remarks

jvong

Hiran

Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND !
Very Coarse L=y Coarse | Medium__| Fine | il CLav
3 2715 1°34" 2B M4 #10 #20  #40 #BO #100 #140 #200
100 H—H— bt
90 e —. - \ -
80
= 10
-g 60 ! -— r— e —t -
©
o 5o
]
o
S 40
[ =
§ 30
[
o.
20
10 ——— e
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sievi Hydrometer Sedimentation
e yoome= - Dry Mass of sample, g 41.8
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 -
310 1000 Very coarse, >3" sieve 0.0
#20 100.0 ) ]
520 995 Gravel, 3" to # 4 sieve 0.0
#60 98.1 .
#100 952 Coarse Sand, #4 to #10 sieve 0.0
0 )
ia 815 Medium Sand, #10 to #40 0.5
Fine Sand, #40 to #200 12.0
Fines <#200 875
[oscs ML TiCiquid Limit 25 |ps | 0.094 J[bso oo 1
{ftaasHTO A-T5 [iP1astic Limit 30 |loss llo3o llcu I
{Uscs Group Name Sitt [Plasticity Index 15 |loso llpis Jlee ]|

Project: Warrenton Data Center
Client:
Sample Description: Silt Trace Mica Yellow Light Brown
Sample Source: B-05

Project No.: 01:31153
Depth (ft): 33.5 - 35
Sample No.: §-9

Date Reported:

— . Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
e 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION
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Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sleving Hydrometer Sedimentation Dry Mass of sample, g 415
Particle Size % Passing Particle Size mm| % Passing
3 100.0 Sample Proportions % dry mass
#4 100.0 .
710 99.3 Very coarse, >3" sieve 0.0
#20 97.9
" i .0
340 95.3 Gravel, 3" to # 4 sieve 0
#60 92.4
i 0.
3100 6.1 Coarse Sand, #4 to #10 sieve 7
L0 LA rMedium Sand, #10 to #40 4.0
Fine Sand, #40 to #200 19.7
Fines <#200 75.6
[Oscs ML J[Giauid Limit NP |90 | 0.206 [|ps0 Jioto
[lAASHTO A4 [[Ptastic Limit NP |lpss | 0.140 |Ip3o Jicu
||uscs Group Name Silt with sand {[P1asticity Index NP |lpso jlip1s Jlee
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 38.5-398.75
Sample Description: Silt with Sand Trace Mica Yellow Light Brown Sample No.: S-10
Sample Source: B-01 Date Reported:
Office / Lab Address Office Number / Fax

14026 Thunderbolt Place
Suite 100 Chantilly, VA
20151-3232

ECS Mid-Atlantic LLC - Chantilly

(703)471-8400

531

(703)834-5527

Tested by

Checked by

Approved by

Remarks

jvong

Htran

Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sieving || Hydrometer Sedimentation Dry Mass of sample, g 533
Particle Size % Passing lParticIe Sizemm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 —
710 376 Very coarse, >3" sieve 0.0
#20 96.1 . -
20 953 Gravel, 3" to # 4 sieve 0.0
#60 94.5 .
3100 91.0 Coarse Sand, #4 to #10 sieve 2.4
L $.7 Medium Sand, #10 to #40 23
Fine Sand, #40 to #200 9.6
Fines <#200 85.7
[Gscs CL JiCiquid Limit 28 |pso | 0.132 |jpso ib1o
|IAASHTO A-T7-6 {[Piastic Limit 27 |lpgs {30 flcu
|lUSCS Group Name Lean clay JIPlasticity index 22 |lbso llp1s lice |
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 1-6
Sample Description: Lean Clay with Sand Yellowisht Brown Sample No.: D35-186
Sample Source: B-14 Date Reported:
EEE——— 5
Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
b 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
o H - -
Sieving |[ ydrometer Sedimentation Dry Mass of sample, g 64.5
Particle Size % Passing “Particle Size mm| % Passing
3 100.0 Sample Proportions % dry mass
#4 100.0
v " si !
710 981 ery coarse, >3" sieve 0.0
#20 95.1
" i .0
0 024 Gravel, 3" to # 4 sieve 0
#60 80.3 .
7100 376 Coarse Sand, #4 to #10 sieve 1.9
0 1.
L2l as Medium Sand, #10 to #40 57
Fine Sand, #40 to #200 10.8
Fines <#200 81.6
[Gscs CL JlCiquid Limit 25 |pso | 0236 [os0 [po
[lAASHTO A-76 |[Prastic Limit 21 Jibss | 0111 |p3o Hleu
[lusCs Group Name Lean clay with sand |[Plasticity Index 24 |loso _llpas Jicc

Project: Warrenton Data Center

Client:

Sample Description: Lean Clay with Sand Yellowish Brown
Sample Source: B-15

Project No.: 01:31153
Depth (ft): 1-86

Sample No.

: D3s-187

Date Reported:

. Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
— 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sleving || Hydrometer Sedimentation Dry Mass of sample, g —_—
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
2" 100.0 -
Tz 7000 Very coarse, >3" sieve 0.0
1" 100.0 . )
7 7000 Gravel, 3" to # 4 sieve 0.0
3/8" 100.0 )
#4 T00.0 Coarse Sand, #4 lo #10 sieve 0.8
#10 99.2 \
320 98.5 Medium Sand, #10 to #40 1.3
#40 97.9
i 12,
#60 97 1 Fine Sand, #40 to #200 8
#100 92.5 .
2200 5.1 Fines <#200 85.1
[oscs ML Jiquid Limit NP_ %o | 0.119 |[bs0 Ibto
|lAASHTO A4 [[Plastic Limit NP |loss | E ficu
{lUSCS Group Name Silt l[Plasticity Index NP __{ioeo fipis fice
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 1-6
Sample Description: Silt Trace Mica Yellowish Brown Sample No.: D3S-188
Sample Source: B-04 Date Reported:
 — Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
=== 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sieving Hydrometer Sedimentation Dry Mass of sample, g 5235.0
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
2r 100.0 .
Tz 1000 Very coarse, >3" sieve 0.0
1F 99.2 L "
A 96.2 Gravel, 3" to # 4 sieve 4.3
3/8" 97.3 .
7y 957 Coarse Sand, #4 to #10 sieve 1.1
#10 94.6 "
320 5.9 Medium Sand, #10 to #40 3.5
#40 91.1
i 7
560 88.6 Fine Sand, #40 to #200 14
#100 83.4 )
#200 764 Fines <#200 76.4
[Gscs ML JGiquid Limit 29 |pso | 0.337 |pso b0
[IAASHTO A-7-6 {[Plastic Limit 28 |ipss | 0.176 {lp3o ficu
|IQSCS Group Name Silt with sand _|[Plasticity Index 21 llpso llpis lice

Project: Warrenion Data Center

Client:

Sample Description: Silt with Sand Brwon
Sample Source: B-09

Project No.: 01:31153
Depth (ft): 1-6
Sample No.: D3S-189

Date Reported:

— Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
————— 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sieving Hydrometer Sedimentation Dry Mass of sample, g 10996.0
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
2" 100.0 -~
T2 7000 Very coarse, >3" sieve 0.0
1" 99.4
" 4 si X
Y7y 9.5 Gravel, 3" to # 4 sieve 5.6
3/8" 96.9
0 si .
Y Yy Coarse Sand, #4 to #10 sieve 57
#10 88.7 i
%20 331 Medium Sand, #10 to #40 8.1
#40 80.6 ]
%60 7.0 Fine Sand, #40 to #200 8.6
#100 76.7 .
#200 72.0 Fines <#200 72.0
[oscs CH Tibiquia Limit 5 |bso | 2.436 Jps0 b10
[lxasHTO A-T-6 |IPlastic Limit 24  |lpgs | 1.136 [Ipso ficu
[luscs Group Name Fat clay with sand [{Plasticity Index 31__llpeo _ lp1s e
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 1-6
Sample Description: Fat Clay with Sand Brown Sample No.: D35-190
Sample Source: B-19 Date Reported:
Office / Lab Address Office Number / Fax
14026 Thunderbolt Place (703)471-8400

551

ECS Mid-Atlantic LLC - Chantilly

Suite 100 Chantilly, VA

20151-3232

(703)834-5527

Tested by

Checked by

Approved by

Remarks

jvong

Htran

Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sieving Hydrometer Sedimentation Dry Mass of sample, g 54.9
Particle Size % Passing ||Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 o
310 Y Very coarse, >3" sieve 0.0
#20 983
I, 3" i 0.0
320 Y Gravel, 3" to # 4 sieve
#60 98.1
S i .
100 920 Coarse Sand, #4 to #10 sieve 0.2
LAl 358 Medium Sand, #10 to #40 1.0
Fine Sand, #40 to #200 13.2
Fines <#200 85.6
[oscs CL fiiquid Limit 36 %o | 0.108 Jpso Ibio
[PAsSHTO A6 {[Plastic Limit 18 |loas lipzo licu
|lusCs Group Name Lean clay {Plasticity Index 21 60 _|lp1s flec
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 1-6
Sample Description: Lean Clay Yellowish Brown Sample No.: D35-191
Sample Source: B-02 Date Reported:
== ————=1]
Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
T 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND
LA
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TEST RESULTS (ASTM D422-63(2007))
Sieving Hydrometer Sedimentation Dry Mass of sample, g 64.0
Particle Size % Passing Particle Size mm % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 o~
710 9.1 Very coarse, >3" sieve 0.0
#20 97.6
B i 0.0
70 96.0 Gravel, 3" to # 4 sieve
#60 94.6 .
7100 922 Coarse Sand, #4 to #10 sieve 0.9
20 558 Medium Sand, #10 to #40 3.1
Fine Sand, #40 to #200 9.5
Fines <#200 86.5
[Gscs CL Ciquid Limt 37 |bso | 0.115 |[pso oo
[lAASHTO A-6 {[Piastic Limit 19 Jlpss llbzo licu
|lUSCS Group Name Lean clay {[Plasticity Index 18 llpso fip1s fcc
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 1-6
Sample Description: Lean Clay Trace Mica Brown Sample No.: D38-193
Sample Source: B-07 Date Reported:
Office / Lab Address Office Number / Fax
14026 Thunderbolt Place (703)471-8400

3

ECS Mid-Atlantic LLC - Chantilly

Suite 100 Chantilly, VA
20151-3232

(703)834-5527

Tested by

Checked by

Approved by

Remarks

jvong

Htran

Dtran

189




Iltem 1.

PARTICLE SIZE DISTRIBUTION

SAND
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TEST RESULTS (ASTM D422-63(2007))
M t n =
Stavmg_ Hydrometer Sedimentation Dry Mass o fsample, 9 515
Particle Size % Passing Particle Sizemm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 .
710 99.7 Very coarse, >3" sieve 0.0
#20 98.9 " 1
730 970 Gravel, 3" to # 4 sieve 0.0
#60 96.5 .
3100 923 Coarse Sand, #4 to #10 sieve 0.3
0 .
#0 822 Medium Sand, #10 to #40 1.8
Fine Sand, #40 to #200 15.4
Fines <#200 82.5
[Oscs ML J[Ciquid Limit 41 |poo | 0.128_|[pso oto
[lAasHTO A-7-6 |[Ptastic Limit 27 |loss | 0.080 |lpso licu
|luscs Group Name Silt with sand _|[P1asticity Index 14 llpso lbis ficc

Project: Warrenton Data Center
Client:
Sample Description: Siit with Sand Trace Mica Yellowish Brown
Sample Source: B-11

Project No.: 01:31153
Depth (ft): 1-6
Sample No.: D3S-194
Date Reported:

——— Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
=] 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

Laboratory Compaction Characteristics of Soil
Using Standard Effort
130.0 T |
R |
| ™ ----Zero AirVoids SG = 270
\I\‘\
1 ‘\
120.0 : e s
110.0 —
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G |
= |
=
=2 |
© 100.0 §- —— —
= ‘ |
T
jun
> ‘ ‘
a
90.0 - i ~
80.0 | - !
|
| . |
| |
70.0 L ; .
4 8 12 16 20 24 28 32 36
Water Content, %
Optimum Moisture Content 224 o, |Preparation ASTM moist preparation
Maximum Dry Unit Weight 1023  pcf | Type of rammer Manual - 5,5Ibf {24.5N)
Test Specfication / Method ASTM D698-12e2-method A
Specific gravity - D854 water 270 Assumed
pycnometer
Cumulative material retained on: 3/4 in. sieve 0.0 % . .
3/8 in. sieve 0.0 % Coarse Aggregate Specific Gravity -
#4 sieve 0.0 %
; L Nat. .| Plasticity o
Soil Description Moist. % Liquid Limnit Index %< #200 UsCs AASHTO
Lean Clay with Sand Yellowisht Brown 56 49 22 85.7 L A-7-8
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.): 1-6
Sample / Source B-14 Sample No.: D3S-186
Test Reference/No.: Date Reported:
f——— 4
Office / Lab Address Office Number / Fax
E c s 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

Laboratory Compaction Characteristics of Soil
Using Standard Effort
140.0 -
-
.,
| R |
™, ----Zero Air Voids 8G = 270
130.0 |
120.0 {—
|
B
. |
£ |
o
‘S 110.0 i
=
= .
o
ol [
= - |
100.0 Sa |
\“'~“|~‘
M.
80.0 e
80.0
v} 4 8 12 16 20 24 28 32
Water Content, %
Optimum Moisture Content 17.7 o  |Preparation ASTM moist preparation
Maximum Dry Unit Weight 111.0  pcf [Type of rammer Manual - 5.51bf (24.5N)
Test Specfication / Method ASTM D698-12e2-method A
Specific gravity - D854 water 270 Assumed
pycnometer
Cumulative material retained on: 3/4 in. sieve 0.0 % . .
G -
/8 in. siove 0.0 % Coarse Aggregate Specific Gravity
#4 sieve 0.0 %
. - Nat. .o | Plasticity N
Soil Description Moist. % Liquid Limit Index %< #200 Uscs AASHTO
Lean Clay with Sand Yellowish Brown 5.6 45 24 81.6 CL A-7-6
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.). 1-6
Sample / Source B-15 Sample Na.: D3S-187
Test Reference/No.: Date Reported:
Fe=——————)
Office / Lab Address Office Number / Fax
I E c S 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atiantic LLC - Chantilly Suite 100 Chantilly, VA
20151-3232 (703)834-5527
Tested by Checked by Approved by Rernarks
jvong Htran Dtran
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Iltem 1.

Laboratory Compaction Characteristics of Soil

Using Standard Effort
140.0 ‘
|
‘ ----ZeroAirVoids SG = 265
130.0 ‘ T
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S
= b
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100.0 Snes
[ s
90.0 Tl
80.0 - J -
0 4 12 16 20 24 28 32
Water Content, %
Optimum Moisture Content 158 o, |Preparation ASTM moist preparation
Maximum Dry Unit Weight 1123  pcf  |Type of rammer Manual - 5.51bf (24.5N)
Test Specfication / Method ASTM D698-12e2-method A
Specific gravity - D854 water 265 Assumed
pycnometer
Cumulative material retained on: 3/4 in. sieve 0.0 Y% . .
/8 in. sieve 00 % Coarse Aggregate Specific Gravity -
#4 sieve 0.0 %
. - Nat. .| Plasticity 5
Soil Description Moist. % Liquid Limit Index %< #200 USsCs AASHTO
Silt Trace Mica Yellowish Brown 2.2 NP NP 85.1 ML A-4
Project: Warrenton Data Center Praject No.: 01:31153
Client: Depth (ft.). 1-6
Sample / Source B-04 Sample No.: D3s-188
Test Reference/No.: Date Reported:
== = |
Office / Lab Address Office Number / Fax
I c 14026 Thunderbolt Place (703)471-8400
; ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
20151-3232 (703)834-5527
Tested by Checked by Approved by Ramarks
Htran Dtran
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Iltem 1.

Laboratory Compaction Characteristics of Soil

Using Standard Effort
120.0 <
\\
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s ----Zero AirVoids SG = 2.60
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| |
70.0 |
4 8 12 16 20 24 28 32 36
Water Content, %
Optimum Moisture Content 21.6 o  |Preparation ASTM moist preparation
Maximum Dry Unit Weight 99.5 pcf  |Type of rammer Manual - 5.51bf (24.5N)
Test Specfication / Method ASTM D698-12e2-method A
Specific gravity - DB54 water 2.60 Assumed
pycnometer
Cumulalive material retained on: 3/4 in. sieve 1.8 % . N
- d
/8 in. sieve 27 o Coarse Aggregate Specific Gravity Assume
#4 sieve 4.3 %
! -y Nat. .| Plasticity 5
Soil Description Moist. % Liquid Limit Index %< #200 Uscs AASHTO
Silt with Sand Brown 5.2 18 21 76.4 ML A-7-H
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.): 1-6
Sample / Source B-09 Sample No.: D35-189
Test Reference/No.. Date Reported:
i —
Office / Lab Address Office Number / Fax
E c S 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
20151-3232 (703)834-5527
Tested by Checked by Approved by Ramarks
jvong Htran Dtran
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Iltem 1.

Laboratory Compaction Characteristics of Soil

Using Standard Effort
120.0 )
|
----Zero AirVoids SG = 280
110.0 f
100.0 e
%)
o
£
[=]
$ 900 |- — —
=2
=
3 |
g |
800 ———m——1— — — —‘ R — —
70.0
60,0 i
[} 10 14 18 22 26 30 M4 38
Water Content, %
Optimum Moisture Content 242 o, |Preparation ASTM moist preparation
Maximum Dry Unit Weight 101.9  pcf  |Type of rammer Manual - 5.5Ibf (24.5N)
Corrected Opt. Moisture Content 229 % |Test Specfication / Method ASTM D69B-12e2-method A
Comected Max. Dry Density 104.0 pcf |Specific gravity - D854 water 280 Assumed
pycnometer
Cumulative material retained on: 3/4 in. sieve 1.5 % . .
- L d
/8 in. sieve 3.4 % Coarse Aggregate Specific Gravity 2.60 Assume
#4 sieve 5.6 %
16.58 % relained on #4 sieve,
. . Nat. - | Plasticity N
Soil Description Moist. % Liquid Limit Index %< #200 Uscs AASHTO
Fat Clay with Sand Brown 33.6 55 3 72.0 CH A-7-6
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.): 1-6
Sample / Source B-19 Sample No.: D35-190
Test Reference/No.: Date Reported:
e
Office / Lab Address Office Number / Fax
E c S 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atiantic LLC - Chantilly Suite 100 Chantilly, VA
20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Hitran Dtran
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Iltem 1.

Laboratory Compaction Characteristics of Soll
Using Standard Effort
140.0
\\‘ |
\\‘ |
‘ s | ----Zero ArVoids SG = 2.88
*
130.0 B
~\
\\
| |
| |
‘\
1200 b——— - — —_— - T - = — e
‘ i -
‘B %
a L
.E | ‘\“
o 'S
‘® 110.0 | .. i
g | | “'\‘
. ""\~
: | ‘~\‘
fand "“»-\
[a) e
100.0 : = S
|
90.0 |- = | ‘
| |
80.0 .
0 4 8 12 16 20 24 28 32
Water Content, %
Optimum Moisture Content 182 o, |Preparation ASTM moist preparation
Maximum Dry Unit Weight 1224 pef |Type of rammer Manual - 5,5Ibf {24.5N)
Test Specfication / Method ASTM D69B-12e2-method A
Specific gravity - D854 water 288 Historical
pycnometer
Cumulative material retained on: 3/4 in. sieve 0.0 % .
S ity -
3/8 in. sieve 0.0 % Coarse Aggregate Specific Gravity
#4 sieve 0.0 %
} - Nat. | Plasticity o
Soil Description Moist. % Liquid Limit Index %< #200 uscs AASHTO
Lean Clay Yellowish Brown 11.7 39 21 85.6 CL A-6
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.): 1-6
Sample / Source B-02 Sample No.: D35-191
Test Reference/No.: Date Reported:
(= — ]
Office / Lab Address Office Number / Fax
E c S 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

Laboratory Compaction Characteristics of Soil
Using Standard Effort
130.0 = ,
S |
‘\\
e ----Zero AirVoids SG = 2.70
120.0 e I
n“s |
\“\ |
100 b ————— ‘-.‘L 1 |
t ‘\‘\‘
Q ~e.
= T .
L) — — S S
; “""0..,._
.E S Mo
| "'0\~
E' | "‘s-
a | e
90.0 - -
| | ‘
' I
[
80.0 |
| |
| |
70.0 ' : .
0 4 8 12 16 20 24 28 32
Water Content, %
Optimum Moisture Content 17.7 o, |Preparation ASTM moist preparation
Maximum Dry Unit Weight 112.2  pcf [Type of rammer Manual - 5.51bf (24.5N)
Test Specfication / Method
Specific gravity - DB54 water 270 Historical
pycnometer
Cumulative material retained on: 3/4 in. sieve 0.0 % N A
3/8 in. sieve 0.0 % Coarse Aggregate Specific Gravity -
#4 sieve 0.0 %
. T Nat. .| Plasticity s
Soil Description Moist. % Liquid Limit Index o< #200 USCS AASHTO
Lean Clay Trace Mica Brown 2.6 37 18 86.5 CL A-6
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.): 1-6
Sample / Source B-07 Sample No.: D3S-193
Test Reference/No.: Date Reported:
== .4
Office / Lab Address Office Number / Fax
I c 14026 Thunderbolt Place (703)471-8400
; ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
E— 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Iltem 1.

Laboratory Compaction Characteristics of Soil
Using Standard Effort

31

ECS Mid-Atlantic LLC - Chantilly

Suite 100 Chantilly, VA

20151-3232

140.0 v
™
\\ ----Zero Air Voids SG = 270
‘N‘\‘
1300 y—— "-‘ | R ]
I “\\
~\
‘\
120.0 {— = = b — — ]
Q “a
£
o S,
® 1100 |}—— —— - . — = — -
2 -
E !
=] L=
[ “vas
(o) . .
100.0 - =il i
| “"'-u._ |
[ - o
90.0 ‘ s
|
|
80.0 -
0 8 12 16 24 28 32
Water Content, %
Optimum Moisture Content 138 o [|Preparation ASTM moist preparation
Maximum Dry Unit Weight 119.2 pcf |Type of rammer
Test Specfication / Method ASTM D698-12e2-method A
Specific gravity - D854 water 2.70 Historical
pycnometer !
Cumulative material retained on: 3/4 in. sieve 0.0 % . ]
3/8 in. sieve 0.0 % Coarse Aggregate Specific Gravity -
#4 sieve 0.0 %
. - Nat. .| Plasticity G
Soil Description Moist. % Liquid Limit Index %< #200 USCS AASHTO
Silt with Sand Trace Mica Yellowish Brown 2.1 11 14 82.5 ML A-7-6
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.): 1-6
Sample / Source B-11 Sample No.; D35-194
Test Reference/No.: Date Reported:
Office / Lab Address Office Number / Fax
14026 Thunderbolt Place (703)471-8400

(703)834-5527

Tested by

Checked by

Approved by

Remarks

jvong

Htran

Dtran
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Iltem 1.

California Bearing Ratios (CBR) of Laboratory-Compacted Soils

—g— data --@=-0.tin = =¥=-0.2in — = —correction
100
%0 /*
8 80 /
"]
K=
g 1
:
.Q 60
3
6
= 50 G-
o
|
&) 40
30 /
20 /
10
0 / —& *
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Penetration Depth (in.)
TEST RESULTS (ASTM D1883-16)
Molded Soaked CBR (%)
Linearty Surcharge Swell
Density | Percent of . Density | Percent of . " . ; Correction (in.) (Ibs.) (%)
(pef) Max. Dens. Moisture (%) (och Max. Dens. Moisture (%)| 0.1 in. 0.2in.
101.8 99.5 22.3 91.1 89.1 33.8 5.0 4.7 0.00 10 2.22
Material Description MAX, " o
AASHTO | uscs | Dens. oo | P % % Graver
Moisture (%) Fines
(pch
Lean Clay with Sand Yellowish Brown
A-7-6 CL 102.3 224 49 22 | 85.7 0.0
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.): 1-6
Sample / Source B-14 Sample No.: D35-186
Test Reference/No.: 1 Date Reported:
Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly ~ Suite 100 Chantilly, VA 703)834-5527
et 20151-3232 (703)834-
Tesled by Checked by Approved by Remarks
Jvong Htran Dtran
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Iltem 1.

California Bearing Ratios (CBR) of Laboratory-Compacted Soils

15

ECS Mid-Atlantic LLC - Chantilly

Suite 100 Chantilly, VA

20151-3232

(703)834-5527

—8— data =-=0--0.1in ==¥=-0.2in = = =correction

200

180
-~ 160
&
B 140
g
w120 |
& ________..J———
5 o
g
4
2
io 80

H
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Penetration Depth (in.)
TEST RESULTS (ASTM D1883-16)
Molded Soaked CBR (%)
Linearty Surcharge Swell
Density | Percent of . N Density | Percent of . o . , Correction (in.) {Ibs.) (%)
(pch Max. Dene. Moisture (%) (pcf) Max. Dens. Moisture {%)| 0.1 in. 0.2in,
110.5 99.5 17.6 100.2 90.3 27.3 7.6 6.6 0.00 10 1.85
Materiat Description MAX, "
AASHTO | USCS | Dens. SRR w | e L% |%craver
Moisture (%) Fines
{pch)
Lean Clay with Sand Yeliowish Brown
A-7-6 CL 111 17.7 45 24 | 81.6 0.0
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.): 1-6
Sample / Source B-15 Sample No.: D3S-187
Test Reference/No.: 1 Date Reported:
Office / Lab Address Office Number / Fax
14026 Thunderbolt Place (703)471-8400

Tested by

Checked by

Approved by

Remarks

jvong

Htran

Dtran
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APPENDIX D - Supplemental Report Documents

French Drain installation Procedure
Zone of Influence Diagram

Iltem 1.
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Iltem 1.

FINAL CONFIGURATION

AGGREGATE

FILTER FABRIC

STEP 1

FABRIC IS UNROLLED

SUBDRAIN USING FILTER FABRIC DIRECTLY OVER TRENCH

STEP 2

THE TRENCH IS FILLED
WITH AGGREGATE

STEP 3

THE FABRIC IS LAPPED CLOSED
AND COVERED WITH SOIL

rr—————— | - .
9409 Innovation Drive
Manassas, Virginia 20110
703-396-6259
LLC Fax 703-396-6298
MUDATLANTIC

FRENCH DRAIN o
INSTALLATION PROCEDURE

208




Iltem 1.

ZONE OF INFLUENCE DIAGRAM

(EXTERIOR WALLS)
NOT TO SCALE
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( ZONE WHERE /
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/ 1.0

EXTERIOR

PAVEMENT
— | z—l | — / NOTE: HYDRAULICALLY CONNECT UPPER WALL DRAIN AND UNDERSLAB
ﬂ:‘n_l: 'I"l' GRAVEL TO LOWER FLOOR SLAB GRAVEL AND DRAIN AS SHOWN.

\ 4" SLEEVES

AT 10' CENTERS
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E
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Exhibit 7

SPECIAL USE PERMIT CONDITIONS
Applicant: AMAZON DATA SERVICES, INC. (the “Applicant”)
Owner: AMAZON DATA SERVICES, INC.
SUP2022-0003, Amazon Data Center
PIN # 6984-69-2419 (the “Property”)
Special Use Permit Area: = 41.71 acres
Zoning: INDUSTRIAL (1)
Date: September 8, 2022

In approving a Special Use Permit, the Town Council may impose such conditions,
safeguards, and restrictions as may be necessary to avoid, minimize, or mitigate any
potentially adverse or injurious effect of such special uses upon other properties in
the neighborhood, and to carry out the general purpose and intent of this Ordinance.
The Council may require a guarantee or bond to ensure that compliance with the
imposed conditions. All required conditions shall be set out in the documentation
approving the Special Use Permit (SUP).

The Applicant shall file a site plan within one (1) year of approval of this Special Use
Permit by the Town Council, and shall have up to five (5) years from the date of final
site plan approval to commence the proposed use. Issuance of an occupancy permit
constitutes commencement of the use.

1.

Site Development: The Property shall be developed in substantial
conformance with these conditions and the Special Use Permit Plan entitled,
“Special Use Permit Plan for Amazon Data Services, Inc.,” prepared by
Bohler Engineering, dated \, and consisting of \ sheets, subject to minor
modifications approved by the Town in connection with final site plan review
and final engineering, and except as otherwise provided in these Conditions
(the “SUP Plan”). The building and other structures to be constructed on the
Property are referred to herein as the “Facility.”

Use Parameters. Use Limitation: The use approved with this SUP shall be
limited to a data center as set forth in § 3-4.12.3 of the Warrenton Zoning
Ordinance.

Architecture: The architectural design of the data center shall substantially
conform to the elevations entitled “Illustrative Elevations,” shown on Sheet
6 of the SUP Plan. The Elevations shall be subject to minor modification
approved by the Town in connection with site plan review. Additional
changes to the design and materials may be made provided that any such
changes are approved by the Town prior to the issuance of a building permit.
Such approval shall be based on a determination that the changes result in
equal to or better than quality than that shown on the Elevations.
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10.

11.

e

13.

Height: The Facility shall be no greater than 37 feet in height, as that term
is defined in the Town Zoning Ordinance. The mechanical equipment
installed on the roof of the building shall be screened with mechanical louver
screens.

Undergrounding of electrical lines from a substation to the Facility: The
Applicant shall underground all electrical lines extending from the
substation serving the Facility to the Facility itself.

Signage: There shall be no signage except for a street address; provided that
if any further signage is sought it shall comply with applicable sign ordinance
requirements.

Fencing: All fencing on the Property shall be as depicted on the SUP Plan,
and shall not exceed 8 feet in height.

External Fuel Storage Tanks: The Applicant shall install above-ground
double-walled fuel tanks that meet the definition of secondary containment
under the DEQ LPR-SRR-2019-03 - Storage Tank Program Compliance
Manual, Volume V - AST Guidance, and pursuant to 40 CFR Part 112,
Section 8.1.2.2, in the general locations shown on the SUP Plan, for the
storage of fuel supplies necessary to maintain an Uninterruptible Power
Supply in the event of a loss of external electrical power.

Parking: The Applicant shall provide not fewer than 56 parking spaces as
shown on the SUP Plan, one of which shall be a loading space.

Site Maintenance: The Applicant shall maintain the Property in a clean and
orderly manner, and shall provide an on-site masonry screened refuse
container station in the location generally shown on the SUP Plan.

Access: Access to the site shall be provided as shown on the SUP Plan, subject
to changes approved by the Town in consultation with the Virginia
Department of Transportation. Mountable curbs shall be provided as
required by the Town. There shall be no access from either Routes 17 or 29.

Water & Public Sewer Connection: The Property shall connect to public water
and public sewer at the Applicant’s expense. The Applicant shall limit its
water use to internal domestic uses such as service to bathrooms, kitchens,
humidification, and external irrigation. It shall not use public water for the
general purposes of cooling the data center, but may use it for the initial
charging of the cooling system, upon consultation with the Director of Public
Works as to the scheduling thereof.

Emergency Services:
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a. The Applicant shall coordinate training between the Town’s fire
and rescue companies and those other companies and departments
that have experience with data centers. Furthermore, the
Applicant will provide the Town’s first responders its “Data Center
Response Manual” for use in training for emergencies at its
Facility, and shall assist in advising those first responders how to
implement its provisions.

b. The Applicant shall assure that the water line systems at the
Facility have sufficient fire flows, as determined by the Town Fire
Marshal.

c. The Applicant shall maintain Facility security personnel 24 hours
a day, and each day of the year.

14. Pedestrian access: The Applicant shall construct a five-foot sidewalk on the

15.

16.

east side of Blackwell Road along its frontage on that Road.

Noise: The Applicant shall ensure that all generators associated with the
Facility are supplied with mufflers so as to reduce the sound generated
during their operation in order to meet the requirements of the Town’s Noise
Ordinance, with such exception as may be approved by the Zoning
Administrator for any area that is not zoned or developed for residential or
commercial purposes.

Lighting: The Applicant shall submit a Lighting Plan pursuant to the
provisions of § 9-8 et seq. of the Warrenton Zoning Ordinance in connection
with its Site Development Plan. All exterior lighting shall utilize LED and be
designed and constructed with cutoff and fully shielded fixtures that direct
light downward and into the interior of the property and away from adjacent
roads and adjacent properties. All building mounted lighting shall have a
maximum height of 25’, and the Applicant shall install controls on the site
fixtures such that they dim to 50% output between 11 PM and dawn.
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