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LUBELEY & WALSH PC

John H. Foote

(703) 680-4664 Ext. 5114
jfoote@thelandlawyers.com
Fax: (703) 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 #5UP2022-00003, 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
1s promising, but September 19 and 20 can be used as rain dates if needed.

2) Provide 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.
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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 1s 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
69,532 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
1s 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 1s 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 is 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
DAHUESs, 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.
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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.?

31t 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 (1) computer
and network systems, including associated components such as
servers, network equipment and appliances, telecommunications,
and data storage systems; (i1) systems for monitoring and
managing infrastructure performance; (iil) 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 (viiil) 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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Very truly yours,

WALSH, COLUCCI,
LUBELEY & WALSH, P.C.

o /// T
/%/M?/ // PO /////Z((f

John H. Foote

JHF/jf

cc: Jay Reinke
Umar Shahid
Rebecca Ford
Taylor Hicks, Esq.
Jessica Pfeiffer
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TREE INVENTORY NOTES:

1. **SHARED/ROW TREES SHALL NOT BE REMOVED WITHOUT WRITTEN PERMISSION FROM AFFECTED ADJACENT PROPERTY OWNERS.

2. *TREES NOTED FOR REMOVAL WITHIN THE SAVE AREAS SHALL BE DONE SO BY HAND WITHOUT THE USE OF HEAVY MACHINERY.

3. OFFSITE TREES WERE ASSESSED FROM THE SUBIECT PROPERTY SO NOT TO TRESPASS ONTO ADJACENT PROPERTY. DBH MEASUREMENTS AND TREE LOCATIONS ARE APPROXIMATE.

4. TREES LOCATED WITHIN OR ON THE LIMITS OF DISTURBANCE, OR RATED AS BEING "POOR" IN CONDITION, ARE RECOMMENDED FOR REMOVAL BY TNT ARBORISTS DUE TO THE LIKELIHOOD
OF TREE FAILURE. HOWEVER, AT THE DISCRETION OF THE APPLICANT, SOME OF THESE MAY BE PRESERVED DURING CONSTRUCTION WITH THE APPROVAL OF URBAN FORESTRY.
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TREE INVENTORY NOTES:

1. **SHARED/ROW TREES SHALL NOT BE REMOVED WITHOUT WRITTEN PERMISSION FROM AFFECTED ADJACENT PROPERTY OWNERS,

2. *TREES NOTED FOR REMOVAL WITHIN THE SAVE AREAS SHALL BE DONE SO BY HAND WITHOUT THE USE OF HEAVY MACHINERY.

3. OFFSITE TREES WERE ASSESSED FROM THE SUBJECT PROPERTY SO NOT TO TRESPASS ONTO ADJACENT PROPERTY. DBH MEASUREMENTS AND TREE LOCATIONS ARE APPROXIMATE.

4. TREES LOCATED WITHIN OR ON THE LIMITS OF DISTURBANCE, OR RATED AS BEING "POOR" IN CONDITION, ARE RECOMMENDED FOR REMOVAL BY TNT ARBORISTS DUE TO THE LIKELIHOOD
OF TREE FAILURE. HOWEVER, AT THE DISCRETION OF THE APPLICANT, SOME OF THESE MAY BE PRESERVED DURING CONSTRUCTION WITH THE APPROVAL OF URBAN FORESTRY.
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TREE INVENTORY NOTES:

1. **SHARED/ROW TREES SHALL NOT BE REMOVED WITHOUT WRITTEN PERMISSION FROM AFFECTED ADJACENT PROPERTY OWNERS.

2. *TREES NOTED FOR REMOVAL WITHIN THE SAVE AREAS SHALL BE DONE SO BY HAND WITHOUT THE USE OF HEAVY MACHINERY.

3. OFFSITE TREES WERE ASSESSED FROM THE SUBJECT PROPERTY SO NOT TO TRESPASS ONTO ADJACENT PROPERTY. DBH MEASUREMENTS AND TREE LOCATIONS ARE APPROXIMATE.

4. TREES LOCATED WITHIN OR ON THE LIMITS OF DISTURBANCE, OR RATED AS BEING "POOR" N CONDITION, ARE RECOMMENDED FOR REMOVAL BY TNT ARBORISTS DUE TO THE LIKELIHOOD
OF TREE FAILURE., HOWEVER, AT THE DISCRETION OF THE APPLICANT, SOME OF THESE MAY BE PRESERVED DURING CONSTRUCTION WITH THE APPROVAL OF URBAN FORESTRY,
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TREE INVENTORY NOTES:

1. **SHARED/ROW TREES SHALL NOT BE REMOVED WITHOUT WRITTEN PERMISSION FROM AFFECTED ADJACENT PROPERTY OWNERS.

2. *TREES NOTED FOR REMOVAL WITHIN THE SAVE AREAS SHALL BE DONE SO BY HAND WITHOUT THE USE OF HEAVY MACHINERY.

3, OFFSITE TREES WERE ASSESSED FROM THE SUBJECT PROPERTY SO NOT TO TRESPASS ONTO ADJACENT PROPERTY. DBH MEASUREMENTS AND TREE LOCATIONS ARE APPROXIMATE.

4. TREES LOCATED WITHIN OR ON THE LIMITS OF DISTURBANCE, OR RATED AS BEING "POOR" IN CONDITION, ARE RECOMMENDED FOR REMOVAL BY TNT ARBORISTS DUE TO THE LIKELIHOOD
OF TREE FAILURE. HOWEVER, AT THE DISCRETION OF THE APPLICANT, SOME OF THESE MAY BE PRESERVED DURING CONSTRUCTION WITH THE APPROVAL OF URBAN FORESTRY.
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Size Size = l
N:rr:t:er Common Name HE:I c:::.:::;l Condltion | Remove o:::;:' Nolos & Arbodst Recommendations N:rr::ar Common Name (I;;:;u cz':::::::;l Conditign | Remove Osn::l:r HNolss & Arbotist Recommandations g
1 Biocie Walnut 140 180 Fair X Dead and broken limbs 255 Tulip foplar mz 87 Good Some dead limbs < Q
2 Black Walnut jT 168 Falt X COOIT, bowar wound, and dead limbi 256 Biack Logust 02 102 Page Mostly one-sided. several dead limbs, and vines in canopy %
3 Block Walnut 113 113 Fair b Vines, and dead limby 257, Tulip Foplar 185 186 Poor Deadwood at bave. and vines in canopy '— b}
4 Hackberry 175 17.5 Fair X Warersorouts, dead limbys. and lean in growth i} Back Chewry 6.1 102 Fair Denta vines up trunk, and irregulor growth { <C
5 Pignut Hickory 10 7.0 Poor oilsite Double trunk. dead Umbs, topped, snd vines By Tullp Poplar 20 220 Good Some desd limbs Z E
6 Black Walnut 50 60 Poot X" Marchanieal damage to lowet stem. and root flarg Fat] Trae of Heoven 83 83 Poat Xt Several dead Imbs. vines up brunk and in canopy. Recommended for remaval due 1o invasive nature. 8 [
7 Hazkberry nT 157 Tair .3 Vings 261 Trec of Heaven 0.1 10.1 Poar L Soweral dead limbs, vines up trunk and in canopy. Recemmended for remenal dup te invative natere I I I - =
3 Black Walnut 6 146 Falt X* Vines, dead lmbi. and 1mall cavities 252 Tree of Hesven 63 63 Poat x* -Several desd limby. vines up trunk and in canopy. Recommended lor remeval due to invasive noture, @ g
k] Plgnut Hickory 118 115 Fair L} Wines, and dead limbs 263 Tree of Heaven 65 65 Poor X* Several dead limbs, vines up trunk and in canopy. Recommended [or removal due to invasive nature =1 [vd
i Black Walnut 202 202 Fair Dead limbs. vines, and watersorouts oo Ttee of Heaven 24 94 Poar A Several dead limby, vines up trunk and in cancpy. Rrcommended (o removal due 1o vt ive nature. (2] =
11 Black Locust 104 o4 Fair Vines 45 Black Loeust Bd 4 Poar Sevecal doad limbs, and vines Gp trunk | z @ Zz
12 Red Moplo 430 3.0 Fair it trunk, vines, watsrigrouts, and tome deadweod 266 Gregn Ath o3 ol Poor Several dead limbs, and vines up trunk = ""_J
bt Dead - : - L 267 Taltn Poplar LE 133 Fair Vines up trunk Z 5 &
14 Rod Mapte 2.7 207 Fair Vines, and dead limbi i Black Locust B3 B3 Fair Some dead limbsy Py =
15 Black Cherry 87 87 Fair Lean in growth 63 Black Locust 113 113 Poor Several dead limbe and vines up trunk o 'ﬁ,‘ §
16 Black locust 1.6 1.6 Fait Vines. and dead limbs 270 Black Locust 103 103 Poor Several dead limbs. and vines up trunk ‘5
17 Black Locust 124 124 Fair Double trunk. and vines i Black Locust k2] 8 Poor Several doad limby, and vinet ug trunk a _
1B Black Lotust 6.1 681 Fair. X Vines, and lean in growth m Black Locust 142 142 Fair Double trunk, vines up trunk, and leaning o o]
15 Black Locust 295 295 Fair X Multi-trunk, and vines Pt} Tulip Poplas 15.6 156 Fair Triple tunk, one dead leader, and some dead limby M (& S o4
F1] Hird Maple ns s Falr Multl - trunk i) Black Locust 81 81 Poor Several dead limby, and vines up trunk —
21 Duad - . - X4 5 American Sycamarne 21 21 Falr Vine up tunk E < (.6
2 Black Locust 1.7 ny Fair Multi-trunk, and vines 76 Tullp Poptor 7.1 EX] Fair Vings up trunk > .5 - %
3 White Ash 08 108 Foir x* 2 Tulip Poplar pA | 7.1 Fair X Wined up hrunk S -
2 Dead - - s X ) Tulip Poplar 62 53 Good X Z ]
5 Braidford Pesr W6 ws Falr ROW 2715 Tulip Paplar 5.0 9.0 Goaod X Vines at base w = P~
16 Black Walnut 14.9 149 Fair ROW Do Timbs, and walerpreuts 3& Tulip Poplar 108 108 Good x 2 f
n Tree of Heaven a3 83 Fair ROW 1 Red Maple 68 68 Fair X Mestly one-yided, and vines up trunk I_LI 3 o o
B Black Walnut 102 102 Poot X Vines, and doad limbs 82 Amiilcan Syeamors 132 132 Gaod X ®
5 Dick Walnut 7.2 T3 Poor X Viney, deod iimbs, and holiow 183 Cottonwood 73 73 Good X =
30 Btk Walnut 02 102 foar L RDW Dead lmbs, and vines pid Tully Poploc 62 62 Good X
31 Black Walnut 1Ly 117 Eair Vingt, and dead limbs 285 Tulip Poplar 1.3 123 Good X
2 Tulip Poplar 0 mo Fair Olfsite Mudti-trunk, waterprouts. and broken leader 286 Tulip Poplar 90 9.0 Good X &
33 Boxelder 00 00 Falr Muilti-trunk, and vy 27 Tuliz Paplar 102 1032 Good x
3 Soxelder 450 450 Tair Multitruni and Tvy 288 Tulip Poplar 122 122 Good X =
35 Dead - - - Offsite m3 Tulip Poplar 115 126 Good X
133 Black Locust &0 60 Fair .3 Dead limby, dieback. vines. and wate X0 Tulip Poplar 98 98 Good X
3 Black Locunt 100 100 Falr X Dead limbs, dieback. vines, and watersprouts 1 Tulip Paplar 174 174 Good X Wines up trunk g
135 Mack Lotust (1] 60 Paat % Dead |imbs, dleback, vinay, and wateriprouts 292 Beaiford Poar 3 &5 Fair X Vines in canopy =,
136 Black Locuit a5 85 Ealr X Dead limbs, dieback, vines, and watersprouts 13 Tulio Poplar s LR Good X
17 Black Locust 00 100 Poar x* Dizad Himibs, dieback, vines, and watenprouts e American Sycamor 140 L] Fair X Vings yp trunk
138 Tulip Poplar 200 o Falr Dead limbs. dieback, vines. and watenprouts 295 Tulip Poplar 66 66 Goad X
139 Pignut Hickory 135 15 Fair X Dead limbs, dieback, vings. and witensrauts 6 Tullp Poplar 1 .9 Good X Viniis at bise Q
140 Pignut Hickory 143 143 Fair X Dead limbs, diebock, vines. and watenprovts 257 Tulio Poplar 134 134 Fair X Some dead limbs, and vines up trunk >_
141 Black Locust 16.0 160 Poar X Deisd limiby, dieback, vites. and watenprouts 08 Cottumwood 76 76 Paoor X Denge vines in canooy <
142 Hackbarry &3 63 Fair 3 Dead limbs, dieback. vines. and watenprouty i Pignut Hickory 14.2 142 Fair Vines in canopy o <
143 Tulip Poplar 55 5.5 Fair X Derad limbis, double trunk, dieback, vines, and wateriprouts 0 Pignut Hickory 163 163 Falr Double trink, sume dead limbs, and vines up tink i
14 Pignut Hickary 150 150 Fair % Dead firbs, double trunk. dieback, vines. and watersorouts 50 Black Gum 5.2 9.2 Fair X Vines, and dead limbn O
M5 Tulip Paplar 280 280 Fair X* Dead limbs, digback, vines, and watenprouts 461 iz & 177 17.7 Fair * Winos, and siight ean in growth I
146 Tulip Poplar 10 1.0 Fale x* Dead limbs, dieback vines, and waterprouy a2 Red Maple i7o 170 Fair X Multi-trunk, snd vines H
147 Black Locuit 80 80 Poar X* Dead limbs, dicback, vines, and watersprouts 463 Amirican Sytamate GA (X Gooe X Vinms q O ‘2
148 Black Locust 1o 140 Poar o Daad limbs, dieback, wines, and waterprouts | 464 Kwanzan Charry 163 163 Good Vines - [— &
143 Pignut Mickory a0 80 Fair Dl limibss, diaback. vines, and watenprouts | 465 Kwansan Chorry 145 146 Ealr Vines, and dead limbs E
150 Plgnut Hickory B0 20 Falr Do od limbys. diebock. vines. and watenorouty 466 Dieaed - - . x*
151 Pignut Hickory 103 103 Fair Dead limby, dieback, vines, ind watersprouts 467 Kwanzan Cherry 124 124 Fair Vines, and dead limbs i S
152 Black Locust 13 1.2 Falr Dead limbi, disback. vines. and wateriprouts 4068 Kwahran Cherry 13 113 Falr Vines. and dead limbs : : I—L—l H
153 t Higkary 1 11 Fair Dead limb, digbock, vines. and watersorouts | 470 Tree of Heaven 76 76 Fair X* Lean. Recommended for removal due to invative nature. 2
154 Tulip Poplar 13 113 Fair Diad i digbock, vines. and watempiouts AT Block Leeust 1ns 106 Fair Q
158 Tullp Paplar o 320 Falr Dead limba, disback, vines, and watenpiouts an Black Chaery 1a L Fale <
156 Tulip Paplar 20 320 Paor Dnad limba, digback, vines, and walenprouts 473 Groan Ash w0 10 Ppor Emerald Ash Boror
157 Black Locuit 15 1.5 Fair Dead limba, chishock, vines, and watsnpiouts 478 Black Locust &y a7 Falt — 66
158 Red Maple 430 430 Fair Dead limbs, multi-trunk, dicback, vines, and wateriprouly 415 Dwad - - - . m
153 Red Mapls 75 7.5 Foar Dead limb, dieback, vines. and watersprouts A7 Green Ath 7z T2 Eair Deadd Hinbs
160 Fignut Hitkary 8.0 5.0 Fair Duead limbs, dieback, vines, and watersprouts 417 Amerlean Syeamare 128 123 Poge Wany small cavities, and vines
161 Pignut Hickory 130 1a0 Fair Daod limbs, digbock, vinus., and whteriprouts 478, Tulip Poplar 7.0 10 Fair Vines
162 Plgnut Mickory o 140 Fair Dgad ii dheback, vines. and walersprouts 479 Ametican Sycamare 135 15 Fair Vines
163 White Oak 2.0 o0 Falr Doad llmby, dioback, vines. and watersarouts 480 Tulls Poslar PNy L1 Good Double trunk
164 Red Maplo 140 140 Foor Deod dinbock, wines, and witersprouts 481 Tulip Poplar 162 162 Good
165 Pignut Hickory 8.2 5.2 Fair Dead limbs, dig vines, and waters, a2 Tullp Poplat prd 120 Fair Watorsprouts, and vines =
166 Narthern Red Dak 50.0 50.0 Fair Dead fimby, disbatk vines. and watersprouts 483 Tubip Popdor 113 113 Good Walersprouts S
167 Plenut Hickory 60 60 Fair Dead limbs, distrack. vines. and walersprouts 434 Tuiip Poplar #0.0 K0 Fair Douhle trunk, dead limbs, and vines =
168 Tulip Poplar 140 140 Fair Dead limbs, double trunk, disback. vings. and watingrouts 485 Black Walnut a0 8o Falr Vines, and dead limbs —
1ED Tulip Paplar 255 255 Fair Dead limbs. dioback. vines. and watoribrouts 486 Black Locust 350 15.0 Poar x* Multi-trunk and vines <C
m Tulip Paglar 35 215 Fair Dead limbs, dinback. vinew. and walersprouty 487 Tree of Heaven 92 23 Poor x* Topped Recommended for removal due to invaslve nature — >~
171 Tullp Paglar 05 Fri] Fair Dead limbs, waterprouts, and vines B8 Stiver Maple 162 1632 Eair % Dead limbs, and walenprouts Ll &
172 Tulip Poplar 40 40 Fair X Dead limbs, watersprouls, and uines 483 Aed Manle a0 40 Fair X Dood fimbs. and watenprouts O O
i3 Tulip Poplar 225 ns Fair X Dead limbs, watersprowts, and vines 490 Eastern Rodeedar &0 50 Fair % (| —
1 Tuillp Paplar 1.0 1.0 Fair X Dead limbs, watersprauts, snd vines 491 Tulip Poplar 00 00 Folr Vings > =
175 Tullp Poplar 17.0 170 Fair .3 Deod limbrs, watersprouts, and vinet 492 Tulip Poplar 170 170 Good Ll
177 Black Walnut 20 80 Fair X Dead limby, wateriprouts. and vines 493 Rod Maple a0 80 Gaod o >
1T Black Walnut a5 45 Fair X Dead limbs. wateriprouts, and vinet 494 Eastern Redcedar 8.0 80 Fair Double trunk =z =
179 Tulip Poplar 6.0 60 Fair X Dead Nmbs, watetsprouti, and vinos 495 Tufip Poplar 90 9.0 Good X = —
180 Pignut Hickary 85 &5 Poot X Dead Hmibs, watersprouts, atd vines 496 Tislip Paplas 17.0 17.0 Good X4 )
181 Dead . . . X Déad fimbs, watorspeouts. and vinet 457 Hed Maple &5 [ Good. x* e
182 Black Wainut 150 160 Poor X Dead limby, watersprouts, and vines Ll Tulip Poplic 182 B2 Goad ¥ ><
183 Tullg Poplar 85 85 Falr X Dead limbs, watenprouts, and vines 499 Tully Poplae 125 125 Good * (]
184 Black Walnut 150 150 Fair X Dead b, wateriprouly, and vined 500 Tulip Paploe 0z 0.2 Poor ® Large cavity at base
15 ignut Yickory 95 95 Fair. X Dead limbs, watersprouts, and vines 501 Pin Dok 73 i3 Falr X Vines
186 Plgnut Hickary 150 160 Fair X Dead watersprouts. and vinet 502 Cotlonwood 471 471 Fair % Mt trunk, and daod limbs
| 187 Tulip Poalar 123 122 Fair X Crooked trunk, and co-dominant stems Red Maple 183 183 Fair X Multi-trunk. dead limbs, and deadwaod
188 Tullp Poplar 133 139 Fair, X Covgted In denie vines d Maple 172 172 Fait X bt runk REVISIONS
180 Tulip Poalar 184 a4 Good X Red Maple 17.0 17.0 Good X Vines
190 Tullp Poplar 131 131 Geod X A few srnalt brofen limbs Red Maple 25 s Faar X Double trunk, and dead limby TE
191 Tullp Poalar 17 ny Fair X Poot branch formation . and covered in dense vines Green Ash 12 12 Poor X Emerald Ash Borer
197 Tulip Poplar 220 220 Fair X Co-dominant stems Greon Ash 80 20 Pogr L] Emgrald Auhi Borer
153 Tulip Poplar 105 15 Falr X Brokon leader, and covered invines Groan Ash 25 45 Fair x teanin growth
il Tulip Poplas 183 183 Fair X Covered in vines. and several dead and broken limbs Macke rnut Hickory 05 3 Good X
155 Floweting Dogwood 1.0 1o Poor X Dauble trunk, and mostly dead |51 White Ou% 1390 1.0 Fair x Oepd jimbs. and deadwaod
196 Black Walnut 73 73 Fair X Co-dominant stems, and covered in vines 512 Mockermut Hickary BS 85 Good X Dead limbs
Wy Flgnut Hickery 63 [} Fair % Covered in vines 513 White Gak W0 pliti] Fair X Beod limby, and deadwood
198 Pignut Hickory B.0 80 Good X Covered in vines 514 Red Maple 120 120 Good X
199 Pignut Hickory E4 G4 Eair L3 One-sided 515 White Oak 30 3o Falr x Bt ad lienbis, and deaiwood 1
H0 Tulip Poplar B0 30 Fair L Sevoral dead and broken limba 516 White Oak 260 60 Fair X Dead limbs. and deadwood SHEET 9
243 Back Dak 80 80 Fair Some dead limbs, pod vings up trunk 517 Tulip Paplar [*] 62 Fair X Vines. and dead limbs . / 7
a4 Black Dok 548 58 Fair Some dead limbs. and mostly one-sided 518 Tullp Poplar 9.0 50 Fair X Vines, and dead limiss ‘ . p— OF
25 Dead ] . - X5 519 Tulip Paplar 161 161 Good x W -
246 Black Logust 1.0 1.0 Tair Several dead limbs. 300 vInes up trusk 520 While Dak 90 90 Fair X Dead limbs, and deadwood Ainash A1, Sareeh SCALE: NTS
247 Black Locust a2 B2 Fair Several dead limbs, and vines up trunk | 51 Wihite Oak [¥] 62 Fair X Dead limbs, and deadwood { \-ﬁi'.hd A rhl)ﬁ:;11~
248 Hatihem Red Qak 191 191 Poar Mty deod 522 White Oak 80 BO Fait X Dead limbs, and deadwood =riifiention # VA PROECT DATL.
249 Dead 3 - - X = 53 Macketnut Hidkary as a5 Falr X Cheaad lienbis, and desdwood m/ﬁjﬂz
250 Tullp Poplor B2 9.3 Falr Somi dead lmba, und vines up bunk | 524 Tulip Poplar 7.0 7.0 Fair X Dead limbs, and deadwood DRAFT: CHECK:
251 Cottonwood 17.3 173 Good 535 Tullp Paplar 4.0 40 Fair X Dwead limbs, and deagwood oW S
252 Tulip Poplar 214 214 Good Same dead limbs 526 Tulig Paplar 140 140 Fatr X Dead limbs. and deadwood FILE NUMBER:
253 Tulip Poplar 14 114 Fair Cavity up trunk 527 Meckernut Higkorny 110 1.0 Falr X Dead limby, and deadwood 2
254 Tullp Paplar 124 12.4 Fair Some dead limbs 528 Northem RedDak | 320 320 Fair X Dead limbs, and deadwood 7z
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559 White Duk 110 110 Fair X walersprauts &3 Black Walnut 155 156 Fair Some dead limbs < B
530 | Mochernut Hickory | 9.0 a0 Fair 2N White Ok as a8 Good X %
s White Oak 310 310 Falr Double trunk, dead Hmbi, and deadwood &5 Black Wateut n3 223 Fair X Sume dead limbs '-—-—' =3
512 while Ok 7.5 75 Fair Dead limbs, and deadwood 546 White Ok 303 03 Fair xe Soveral dead limbs. and mostly one-sided <
583 | Mockermut Hekory | 190 120 Fair Dead limbs, and desdwood 7 tilack Chpsry 83 a2 Faie % Same dead limbs Z 'i
534 White Oak 200 0.0 Fair Dead limby, and deadweod & Tutip Poplar 160 180 Fair X Vines in canogy 8 w
535 | NorhernRedOak | 210 210 Fair Dead limbs, and deadwood &9 Green Ath 116 L6 Fair X vines in canegy I I I -— =
536 Plgrut Hekoey 70 70 Falr Dead b, and deadwood 650 Tutlp Poghar 123 123 Fair ROW Dhrrisae winrs wp trunk and in cancoy [1)) g
537 | Tulip Poplar 180 120 Fair Dead limba, and deadwood 651 Tulip Poplar 28 8 Fair XHfes Shared Datrvie wings up trunk and in canopy '§ x
538 Pignut Hickory &5 as Fair Dead limbs, and deadwoad 651 Tulip Poplat 98 55 Fair X" Dense vines up trunk and in 2anopy 5] =
519 Plgnut 162 16.2 Eair Dead limbs, and deadweood 653 Mulbsery 5.3 [E] Peat ROW Donse vings up trunh and i canopy o =z
500 Pignut Hickory o 210 Fair Deait limbs, and deadweod 654 Green Ath 0 70 Poar x* Danse vines up trynk and in oDy > E
541 Pignut Hckary 152 133 Fair Onadd fimbs, and deadwiod £55 Greon Ash 4 74 Boar x* Donie wings up trunk and in canopy Z "D— z
543 Tullg Poplar [ 1] Fair Dead limbs, and destwood 558 Black Walnut 67 &7 Fair %" Vings in canopy © =
543 Tulin Poptar 180 180 Fair Drad limbs, vines, and deadwood 851 Black Walnut 50 &0 Poar [ Dee vined in canopy +©
el Tulip Poplat 0 2.0 Good 558 Bouglder 102 032 Poar ROW Donst vines in canaoy =
545 Tulip Paplar 4.0 [ Falr Vines, ant dead limbs 659 Black Walnut 6.0 50 Fair X Dente vines in canopy =3 .
506 Fignut Hickory a0 5.0 Tair Dead limbs. and vines 660 Black Walnut -3 LX) Fair X Denve vines In canapy 5 1o -
547 Tullp Poptar 20 240 Good 61 Black Walnut [F] 62 Falr X Oonso vines in canogy m O
548 Tulip Poplas 150 150 Fair X Dead limbs, and small cavity st bote 657 Blsck Walmut 132 132 Fair * Dansg vincs in canopy — O NG
544 Tullp Poplar 167 181 Fair X Dowble trink, and dead limtis 23] Black Cherry a8 83 Poos ROW Dente vines in canopy Q@ < &
550 | Norhern Red Dak 180 180 Poor ] Vines. dend limby, and deadwood G4 Black Chemy 23 93 Poar ROW Donstt vines in canapy > b~ > ©
551 | NorthernRedOsk | 140 140 Fair L Dead limbs [ Black Walnut 36 76 Poar % Dema vingt in canagy ST 9
552 Black Chorry i 100 Fair - Doad limbs, and deadwosd 565 Dasd - - : X 829
551 Black Chorey 00 100 Fair Dead limby, and desdwoad 667 Magkburry 102 102 Poor. X Failed 1op, and dense vines o £ =
54 Black Cherey 9.0 990 Fair x Dwad limbs, and deadwood 2] Tuli 108 ns Fair X Dente vines up trunk fre) E I
5% Trare of Heavn a0 9.0 Falr X Dead limbs, deadwood. and watersprouts | 569 1 lack walnat 51 61 Poar L3 Failing trunk, dod dense vines up tunk I I I g S o
555 Tulip Poglar 15.0 15.0 Falr % Dead limbs. and deadwood 610 Tulip Raplar 30 sl Fair X Dense vines up trupk
557 Tulip Poplar 12.0 12.0 Fair X Dead limbs, pnd dgadwood b7 Desd - . - X = ﬁ
558 | NorthernRedOsk | 72 73 Fair X Deud limba, and desdwood L1 Blick Walran 81 81 Foir X Vines in canopy
559 Dead X 7y Hlack Walnut (1] 60 Fair X Winos up trunk
. 674 Black Walnut 132 112 Fair ¥ Vines up trunk
560 Dead X Y Up, X
61 Black Gum 72 72 Fair % Ded limbs 55 Black Chyrry 114 s Foir X Vines up trunk
E) Black Walnut 105 105 Fair X Dead limbs, a0d deodwood ] Tullp Poplar 70 20 Fair X Vines up trunk =
63 ‘White Dak 20 20 Falr % Dead fimbs. and de sdweod 577 Dead = - 3 X
564 Whits Dak 80 80 Fair % Dead limb, and watersprouts T Julip Poplar 0} n3 Fair X De 5o Vitnt oy brugeh
55 Tulip Poplar 380 380 Fair i Dead limbs. and dendwood 2z Black Chisrey Bs as L L, Dense vines up trunk
266 Tulip Poplar a0 99 Fair X Dead lmbs E80 Dead . . 5 X =,
567 TuligrPoglar 160 160 Faie x Dead limbs, and walerprouts st Sk Vel 35y 157 L1 > DR Wikt i Wnk [0}
568 Tulip Poplar 2.0 a0 Good x Vines | 682 | Glackwalnut | 128 128 Fair X Deovie vines up tiunk
5 T Binck walnin 55 e Fair % Vi, 2 dead Tieohs 683 Bovelder 174 174 Fair ROW Double trunk, and dense vines ug trunk
570 Blach Walnut a0 a0 Falr [D Vinos |88 | Blsck Wit 2 £t Tair X Deris vingi up trunk -
G Blnek Walnut 50 80 Fair Dead limbs. and watersprouts . Blikwaloit L1 30 tair -3 Prinveh st s think >
67 Black Cherry 150 150 Fair ROW Lean in growth, vines, and dead limbs o Dl - - - A <
057) Bigek Walnut 70 10 Fair X+ £87 Black Walnut 17.9 12.9 Fair . Dense vings up trenk Q <
374 Black Charry 130 130 [ ROW. Dead limby = Dead - : . X i
575 Black Walnut 1.0 0 Boar Dead limbs, vines, and deadwood o= Black Walnit 18,0 80 Fait 2 Densa vings iup thnk Q:
576 Black Walnu 1o 110 Fair Dead limbs | G0 1 Disckwalhut 124 124 Fair - Denta vines ip trunk T
57 Black Cherry wo 100 [ Theadwond, dead limbs, and conks L - Desd - 2 = X x
= ‘Black Cher WO 180 oar ‘Dead limbs, de scwand, ond dead lesder 492 | TreeofHesven 111 111 far X Dense vinet up trunk. Recommended for remaval due 1o Hvavive nature. —1 Q IS
[50) Bluck Walnut 10 10 Good Vines |93 | Treoof Heaven T8 7.8 Fair X Dense vines up trunk. Recommended lor removal due to imasive nalure [ el
- - - \—I o
580 Black Walnut 10 150 Eair Vines. and dead Nmba %# H:.'lm_ 7.0 7.0 Fair l. De s winet up trunk. Recommended for remaval due to irvative naturs I =
581 Black Walnut 150 150 Fair Vines. and dead Himbs T%‘CT:: - i £ o X De il s e W""m"‘h':;‘“d;‘::’m" it EEL L =
s Black Walnut 00 200 Fai Vines. and dead limbs - sl Moty ciend, i &
T 5 5 o TR Te 657 | tastemAedeedar | 97 a7 Fair AOW Druble trank, and dense vings ug trunk L] z
81 Block Walnut 0 60 Fair | _go8 | MackCher 25 1S Faie ROW Vines up trunk 7 8
| 384 @ Sligpery Hm 94 94 Fair HOW Vings up trunk
shy Hlack Walnut 1o 140 Poor Topped e - O
o T st T — i TR, 700 Bradford Pear 305 W5 Fair X Double trunk. and poorly pruned los poweHines. Recommendd for removal due o invathe aature. 1
587 Blagk Walnut 100 100 Fair Do limbs. desdwond, and vines 0] Black Walndt 24 24 £l ROW, Vinesop ek <
s Black Walnut 120 120 Fair Desd limbs, de adwond, and vines | 10 4 CotemBiddyr | 74 24 il RO Savorat ol Huad] Lkt
59 | TrecolHowen | 100 100 Poor [ Duad limks, desthwoad, small cayity, and vings. Aecummended far romoval due to invasive natare. AT 5 T 85 Ey RoW Sl s R Rk 08
B et Tz Tullp Poplar 195 15 Good ROW |
590 Black Walnut 85 98 Fair Dead fimbt, desdwood. and vines
T 733 Black Chorry 133 n: Poar Woatly dead. anvd vines up teunk
S0 Blatk Walnut m 05 Falr Dead limbs. deadwood, and vines
I R — = E2T) Eastem Redeedar | 101 101 oot Mostly doad, and mary deod Timbs
592 Ttee of Heaven [ B3 Falt X" Dead limbs, deadweod. pnd vines Recommended for remaval dis to invasive natume.
] e o TP o e T F A T i o T ———— 135 Tree of Heaven 71 71 Fair X Pocely pruned for powerlines. Recommanded for removal due to invative nature.
5 Black Walnut E0 &0 Falr Dead limbs, dleback, vines, snd wateniprouts m
T 76 Penimmon 8.7 87 Fair ROW Vings up trunk
594 Black Walnut 150 16.0 Falr Dead limby. dioback, vines, snd watenprouts
e 737 Block Chetry 98 98 Foor ROW Poor form, and watersprouls
| 335 ] SinkMeinur 12 3 bl Bioad ity shach; vings, and matoniprouts TE Perimmon 84 &4 Tair AOW Vines up trunk
56 Black Vialnut 80 20 Fair Desd limbs, dioback. vines, snd watersproits : o,
1 = i) Tulip Poplar 118 18 Falr ROW Wines ug trunk =
547 Black Walnut 10 10 Falr Dead [Imbs. dieback, vines, nd walerprouts
T - 740 Tulip Poplir 30 Mo Good ROW Double trunk, and vines ep butk O
| 598 |  BlackWalnut 10.0 10.0 Tair Dead limbs, dieback. vines, aod witenigrouts 1 Bradiond Pear 7 78 Falr ROW Bouble it AP i ek Dt
539 Tulip Popla 151 151 Falr Dead limbs. dieback, vines. and wateriprouts . T Y Y o i L aod —
00 Tulip Foplar 16 16 Fair X Doad limbs, dieback, vings, and wateriarouts He Lol e P 2 L
Tﬁ !'-) ,') Doar rvn. Cieodc s andwateanprouty ] 743 Itk Chormy 14 W4 Faie Poarly pruned lor powarlines, and vines in cieopy <C >
T_;l:_'.h‘;:!_n;ﬂ s e wm 5 = TR et = 744 Black Cherry 15.1 151 Eait Poorly pruned for powerlines. and vines in canogy =
5 e = = o ity 01 bite, $avieal doad by 0nd hollow fowen 5 Fed Maale 61 61 Fair RO \ines up trunk, 30d some dead limbs L Qg
T_v_lﬂ%u 2 e = 746 Red Magle EET) o Fair ROW. Multi-trunk, ponely pruned for powerlines, and weveral doad limb O O
__I'“‘_‘:‘“'f :-“ — - - 7 Black Chorry 2.2 02 Poar %" Deadwood at bave, donte vings, and many desd limbi Ll
| e05 | Pogout Hrckory L] 174 Fgor Dbudigiof Up iUl thiupi lruhl; 358 saversl dee Himbis 8 Red Magis 148 48 Fair it runk, several dead limi and vines up trunk > =
| 606§ Tolip Poplar 8 84 Good ; 749 ted Magle 104 104 Fair Vings in canooy (|
Li1) Tulip Paplat 2 £6 Boed Sweeping growth 750 Black Chitsry 7.0 Fin Tair Double 11unk, some dead linbs, andvines us tunt o >
| 6o | :_ at l*:w & : 7 Good 751 Eastern Redeodat 114 118 Fale Vines up trunk, and some déad limbs =z =
| 609 | PignutHickory 3. ’3 Sood, 752 Tulip Paplar 188 188 Eair Prunud for gowerfings. ong-gidud. and English vy us trunk =
£10 fullp Poply 20 2 Lo, Shiwed Soeme vizes up trunk 758 Black Charry 119 119 Poar Dense vings up trunk, and many dead lmb %
| 611 |  Tulip Poplar 13 113 Good Qna-sided with some vines 754 Boxeldet 1 1 Poor D voutly desd V)
L] Pignut Hitkory L1 3Ll Good Some teud) limby 755 Boxelder 83 88 Fair [ Dente vines up trank ><
58 Tulip Poplar 28 28 Good 758 Slippery tim a8 &4 Tair. % Vines In cancpy [
514 TJullp Poplar 5.7 87 Good Sweeping growth 757__| AmericanSycamore | 240 0 Fale ] Denbe vines up trunk
£15 Julip Paplat 12 12 Foar Laege cavity nearbase 758 | AmericanSycamore | 230 10 Fair X Dere vines up trunk
| @16 | TulipPoplar 144 m Good Montly one-sided 75 | Tuligaplar e 154 Poar % Fallod ciga, vinis up trunk, snd poar Tarm
(31 Tultp Poplar L L2 good Mostly one-tided 750 Boxelder 167 [ Poor [0 Wostly dead
518 rul. Poplae 122 122 Good Vings uo trunk. and maosthy ane-alded 761 Perpimman an [T Fair X Vings up trank REVISIONS
| 619 | TullsFoplar B 158 et 62 Tulig Poplar FrE] 21 Fair % Several dead limbsy TG SRS
|60 | Tulip oplar 13 113 Poor ROW _Decay at base T Benidor 128 124 fair Donte vines in canopy
| en | Tuli g 08 08 Fale Winins in conogpy. and some dead limbs 764 Dead - - N %je Shared
|_€2 | Tulip Poplar 152 153 good Vines up trunk 755 Whack Cherry 380 0 Poor Woutly dead
[2£] White Dak 87 Xl Fait Vines up trunk, and toce dead limbs 55 Tuli 15.4 154 Fair e Danse vines in canapy
| 624 | TulioPoplor | 0 00 Good Row Vines p trutk 767 Bexelder 54 64 Fair Vines up tronk
625 White Dak 166 166 Fair Vines op trunk, vwniling at base, and some dead fimbs 68 Hack Walnat 128 128 Fair ' Vines up tiunk
| 616 | NonthemfedOsk | 29 23 Fait Vines up trunk, and several dead limby 769 Boaeldar 179 150 Fair Cotretted growth some dead limbs, and vines incancpy
&7 Piggrist Hickory 123 123 Fair Vinesup trunk, and several dosd limbs m Boueldar 124 124 Fair Dense vines up trunk
658 Pignut Mickary £3 23 Good Shared m Hackberry 121 11 Faie Dynie vines up tunk
&1 Tulin Poplar M2 14.2 Good gt Ihgruelder 220 20 Fair Dente vines up runk
630 Tulip Poplat 34 234 Fair Several dead limbs 73 Bowelder 138 134 Pobr Mastily doad SHEET 70
631 Northem Red Sak 9.1 91 Fait Shared Nanthy one-slded, and vines in conopy T Hackbetry 1.2 Fil] Fair Demie vines up Trunk
(3} Tulio Poglar 11 1.1 Good Vings ug trunk it Boueldar 52 23 Fair Deme vines up trunk d l. Ui 7 7
633 Tulip Poglar 211 21 Poor Massing top 71 Hackberry 66 66 Fair Vines up trunk | oy
3 Tulip Peglar 5 24 Gond Some dead limbs 77 Mackbarry 100 100 Fair Vings up trunk il SCALE: NTS
635 Dead . . . 'S T Black Walnut 113 134 Fair Vines up trank, and pruned fos powerines Cerrifert o
636 Doad - X ™ Bovelder 73 73 Poor Foorly pruned for powerlines, and ad limbe (fieallun #11A-472 FROECT DATE:
637 Dead X 780 Hackberry &2 62 Falr Dense vines ug trunk 04/05/22
638 Dead - : . x° 781 Hatkberry 6.2 62 Foir Dense vings up truni DRAFT: CHECK:
639 Pignut Hickery 114 1L4 Good Vines up trunk 781 Hackberry 163 163 Fair Vines up trunk :
640 Tulig Poglar 04 284 Good Some dead limby 783 Tulip Poplos 242 42 Pear Dadwood up trink, and vines In cana . AL
a1 Tulip Paglae 74 174 Good Some deod limbs 8 Tulip Poplar 158 158 Poar Poorly pruned for powerlines, hollow wound, and many doad fimbe FILE NUMBER:
A2 Tulip Poglar 458 458 Guod Doutile trunk, and wome dead limbs 785 sk Wialnut ns 28 Fair Wings up trunk 2724




Size

N:rrnal:er Common Name n&- cz':;c:::::;k Condition | Ramaows o:;‘:::' Notas & Arhansl Racommandation N::::" Common Name (I;;é;s cz':,:c::':::;l Condition | Remove as"ri‘;:r Notws & Arborist Recommendations g
85 ack Walnut 162 152 Fair Sorme dead lirmbs 901 Tullp Paplar 27.5 37,5 Good X { 8
| 787 Tulip Poslar .7 7 Falr L] by onddopdiimbs, ] ] Tulip Poplar 65 65 Good % Vingt on trunk =z
788 | American Sycamare | 195 25 Fair X Vines and dead limby %03 Colton 1.9 s Fair % Crogked trunk, and poor form l_ )
769 Julip Poplar 120 120 Falr . Vihes 4| Modernut Hickory | 124 24 Poar % Cavity in trunk, and poor form Z =
750 Exytern Redeadsr a0 Gl Fair x Tepped, broken ieader, and vines 0% Pignut Hickory [T] BB Good % b4
L] Eovern Madeedar | 65 %3 Poot 3 Topped. and vinet %6 Tulip Poplar 53 253 Fair X Co-dominant stems S w
72| Cosern Aodeedar | 311 11 Poor 3 Vines, and dead limbs o Tullp Paplar e e s . Ty wh o wonmds I I I — %
793 Tulip Paplar 174 172 Flr * Vines 08 Dead e = _ X @ =)
M Bt ack Wyt 23 23 S X Lot % Elack Walnut 25 95 Fair X Poar form, and sevatal dead ond broken limbs = 4
705 Black Walmut 138 138 Fair x Vines, and dead limbs | 310 | PignutHickory | ignut Hickory B8 [T Good ¥ w >
26 | EmtemBadecdar | 93 T Folr X Dead sad beskpnlienks | st |  whiteoak 17.4 17.4 Fair 3 Crooked trunk, and several dead and broken limbs o &
L4 PignutHi £7 L2 Fait £ L L U — 512 Hacibarry, 75 75 Fair % Suveral small dead snd brokan limbs . =
o8 Black Wit U ] 2 X Dead limbs 913 Black Gum 70 7.0 Poor X Poor form, many dead and broken limbs, and leaning 2 o g
Lo Exitem Hadordoe S L Soed X 914 Bladk Gurm 140 140 Poar L3 Double trunk, wesk crotch, many watersprouts. dead and broken limbs, and desd coatem [+] 3
50 Mbsuy 38 23 Ll X Wosriprouls, pedgoadlimbys 915 Tl Poplat 114 138 Fair ¥ Posr form, crovked turk, and several braken limbs ©
L Tl Fplar 2Lz 27 faie L Donsevinesupiiust 516 Tulio Paplar 120 120 Poar X Cavities throughout, and co-dominant stems S
$ Sied Maplé £0 £ fair X Growinpintolrunkol Va0 917 Mockernut Hickory 15 1.5 Poar L3 Covered in donse vines, and many dead and beokon fimbs E' ~
51 Jullp Foplar 125 1) Esir X Demavinesuptreek 918 | MockernutHickory | 64 54 Fair [ Coverad in vines l 8L m
01 Aol Maple s 108 Falr L mﬁ—-m"w‘ M 19 | Mochernut Hickary 10 1o Fair ® Twisted trimk S (=) s}_‘
L Ard Mople Lo 2 Lo X — NMLT‘”‘% 00| MockgrmutHickery | 100 100 oo | w/er | shared Togped, and covered n denre vines —_— SN n
508 Tl - " = = 22 Modiernut Hickery 65 &5 Fair X Double trunk, snd covared In dente vines [=) >_ <
Tulip Pagplar 123 123 Paor X Poue forrm, broken co-stem. and covered in danve vines 025 Slack Cher 55 15e o — = = = e S I
) Rensiican = 128 2% Good v oar ouble trunk, covered in dense vmes,aln many dead and braken limbs =2 __2. o
10| Amerieon Syemore | 210 200 Good X Vinds i npy 528 Black Walnut 102 102 Falr Covered Invines Z o ..E E
511 Pignut ockery 55 65 Tair X Boken top. 50 vinet up brunk 231 Sisciweleul ] B0 &9 Eot Covared in vinas g
[ Reatca oo Vi 0 ol [ Black Walnut s 15 Fair Coveredin vines __ l I I g 5 E
~r e T T Good : i : :2: uad;:::nm 12_: IJ:! Pn'e( = Large dead and brokenlimbs, and covered in dense vines m
| 814 1 Americon Sycimore eom ingrowth andvinsontiunt T
N N I T o T s | Whavdo | s | w8 Foor Trgs Gead and boken ks and overed i demiviews | =
316 Ammticon ™ 98 35 Good Vinesonirunk 430 Black Walnut %3 B2 Poar Covered !ndmwvfnuw topped
37 Tuip Paplar 5.3 153 Fair - Colbiorinant skems. and Vines o Tk 931 Black Walnut 78 78 Poor Covered in dense vines. and topped %
BB Tolip Poplar 68 68 Fair % Vings on trunk. and several dead and brokon limb 932 Black Walnut 0 10 Poar Covered !nanmv{MQ and topped
25 AMEACan SYCAmGiD 9.1 101 Fair Dense vines on trunk 40d in canog 933 Black Walnut 85 85 Poar Covered in dense vines, and topped @
80| American Syesmore 23 [¥] Good X 334 Binck Watnut 120 120 Foar Foor form, snd ceverad i dente vines
21 Tulip Popiar 15 76 Poor % rcken 1oo, and dense vines up trunk 25 Black Watnut 150 150 Poor. Cmndiadlnarm Jﬂé}il“ril eavitios threughout
) Tullp Poplar 10 10 Fair X Vires up trunk 938 Black Walnut &8 68 Paor Covered in dense vines, and poor form
823 Tulip Foplar 180 180 Fair ] Vints up thunk 37 Black Walnut L] 75 Poor Covered indunie vines, snd poor form =
[ Tulip Poplar 183 183 Fair X ines up tunk 938 Black Walnut 105 105 Paor Covered in dense vines, and poor form @
815 | American Sycamore 13 a3 Good Lean In grawth 233 Dead : ) - X
816 Pighut Hickory 1m0 70 Good ¥ 50 Block Walnut 18 78 Foor Covered indemsevingt. andpoorform 0 |
a1 Tree of Heaven (X3 &5 Fair X #oor form, and covered invines 241 Black Walnut 15 2.5 Soor Covered in dense vines, and poor form
1] Tree of Hoaven 10 7.0 Fair X Poot lorm, and covered In vines 543 Blagk Wainut 218 38 Poor Cavirred in dente vines, largs broken limb, dnd some dead limbs Q :
829 Tree of Heaven 7.6 .6 Fair X Poarform, and covered i vines 943 Dead - - - X* Double trunk, covered in dense vines, large broken limbs, and some dead limbs <
[ Ried Maple A5 [ Foor x Cavity, deid and broken limbs, amd paos form Bad Black Walnut 20 a0 Poar L Topped, and covered In dense viney <
B33 Dead . - | 945 FBlack Wal nut §0 60 Poor 54 Topptid, and coverad in danse vines O
832 Coltonwood 185 185 Tair X Poor fanm, and covered in dense vines 946 Kwanaan Chesry oo oo Paar x= Poot form, covered in dense vines, and unreating O: g
211 | Ametican Sycamate | 210 210 Goay x 347 Black Walnut [ 13 Poar x* Co-dominant stems, covared in dente vines. and partlaly topbed I
BM Red Maple 19 7.9 Fait X Foar fatm, and vines in 948 Red Maple £5 65 Fair X Crooked trunk, and vines on trunk
835 Red Maple B7 B7 Fair X Co-dominant stems, and several deat and broken limbs 45 Aud haple 15 s Fair X Covered In dente vines, and wevaral deed snd braken limbs. ( ) §
236 Dead - - - X 950 Black Cherry 83 83 Falr X Crooked trunk, and covered in dense vines P &
837 Collgnwood 198 198 Fair X Several farge dead and broken limbrs | 51 Red Maple 131 131 Fair * Doubie trunk. desd and braken imbs, snd vines in canapy I %
838 Red Maple 3] 53 Falr x Vings up trunk (=1 Aed Maple 117 17 Falr X Double trunk, induded bark. and vines inzanopy L_I_ ES
19 White Oak 0.0 100 Fair/Poor X Double trunk, dead eo-slems, soma bioken limbs, and vines in canopy 553 Hiach Locust 10.2 102 Pedr X Topped, and covered in vines i %
B0 Coltomvood 210 20 Fair X A few dead and broken fimbs TEa Black Locuit 120 120 Fair Covered in dente vines F3
a1 Mockermut Hickory 69 69 Pogr * Doubie tunk. desd co-stem, poor fonm, and vines up canopy | 955 Pignut Hickory 60 60 Good Co-dominant stems X 8
B2 Notthaim Red Dak 1.0 140 Paor X High dichack. hypexylon cankier on limby 955 | American Syeamore | 90 2.0 Good Lean in grawth )
841 Martherm Red Gk [ 13 BS Falr X Vines in canapy 957 Tulip Poplar 24.5 245 Fair Wines an trunk, and & liw duad and broken limbs —
] Plgnut Heckory 93 23 Fait X s vines up trunk 958 | American Syeamore | 150 150 Geod i <[
Ba5 Tulip Poplar 03 o5 Good % Vines up trunk and in canopy [T Pignut Hitkaey 75 15 Good [ Vines on truni .
L White Ook 350 ;360 Pous X Large cavity. and lage dead and hroken limin 950 Tulig Poplar 65 £S5 Poor % Cavity in base, and dense vines up truck %
847 Dead - = : X 261 Tullg Poplar 108 108 Falr % Vines en trunk m
BA | Mockernut Hickory 158 158 Good X 962 Tulip Poplar 16.5 165 Goad %
B Mockernut Higkory 35 135 Good * =3 Tulig Poplar 00 00 Good X
850 | Weckermutlickory | 178 1.8 Good % Vines in canopy %61 | Tullp Paglar 205 05 Geod ¥
51 Mackeinut Hickory | 214 14 Good E] 955 | AmeticanSycamare | 23,0 230 Good X
852 White Oac 18.1 181 Fale X Afew dead dnd broken imbs %5 | TuipPosiar 200 %0 Fair x To-dominant stamy
853 Horthem Red Dok FI L6 Foor X High ameunt of dieback, lane dead and broken limbs, and rot throughout a7 | Tullp Foplar 14.0 140 Good X
| 859 [ Wlochemut Mickory | 11§ 15 Bood ) 8- Tullp Paglar 100 100 Fair ® Covared in dense vines =
855 Tulip Poplar 180 160 folr L] Sea-dominsnr s, Inchyeed bk, wod seversl symall dusd sod bgken finks: | 962 Tulip Poglar 100 100 Falr X Poar larm O
B56 Tulip Poplar &0 (1] Fale X Dead ceeatem, and sisvieral small brohen limbs am Tulle Feptar 70 70 Fair X Poot form I':
257 Tukp Peplc 20 30 Sood X o | Tulippsglar 210 10 Fair X A aw dead and brokan limbs <
55 Whig Qok 195 135 LL L X Lese in growth a7 Hpd Maple 75 75 Fair % Foor form, and vinn up turk = o>
| 52_¢ Wedamullictony | N5 L5 Lood X 973 Tulia Peglar 170 7.0 Good X g o
| 560 | Mockemtltickoly | 200 ul) Good A a7 Tullp Poplar 278 278 Fair X Co-dominant stams TS
861 Mockemut Hickory &3 (%] Goad 3 a7 fed Mapte 0 10 Good x Ll =
862 Motkemut Hickory 7.0 79 Good F] Dead tree hooked onto 7-862 ) T - . ™ = s =
863 Whiles Ok 255 55 Foir X Several dead and broken fimbs = r
861 | MoremutWdon | 150 150 Fair X iy brgkon limbs in lower sanagy ::; p% :': :? :;; : Loverod o danse ynes [
B8535 Naorthem Red Dak 219 3.9 Faie % Several dead and broken lmbs 78 ikt Hi =iy 71 Geod X O >
8t LR LEELY, = — S X s | Tuiiproptar 17.0 170 Gead x = Z
E81 . MNorthemfed Ouk | 300 109 £t X Several deay sud broden Lerhs 981 Tulio Poplar mo 200 Fair X Co-dominant stems —~
B8 | MockemutWickory | 85 85 Goad X 2. libfoolr .- -
=9 | TullpPoplar 185 185 Good x -2} Amecicen Sygmoms | 7.0 £ Sogd X <2
870 | Mockomut tickory | 97 57 Good 22 e ivange ] JEE B Soed 2 — ><
571 Mockernut Hick Az 8z Good g uﬁkg ::Iur 280 ] Fair : Dense vines in canopy LL_I
a7 “Hortheen fiod Osk 189 189 Fair Several farge dead and broken limbs = . - -
a7 White Dek T4 4 Fair o dominang statiis, and o ow siooll dewd limbs [ Tulip Peplar 90 2.0 Fair X A few dead and broken limbs
an Tulip Paplar 75 75 Goad | 987 | Amotican Sycamore | 300 300 Ealr X Covered in donte vings, 3 faw broken limbi. and shallew toots
875 Tulip Poplar 70 10 Fair Co-dominant stema. 3nd one large dead lmb . Tuill Paplar 110 e Good X Vings up trunk
476 White Dak 123 128 Fair Aoy watoriprouts | 9% | TullpPople 15 23] Fair X ’ L-Shrminkok danms REVISIONS
& Tulig Poplar 110 1o Fair Co-dcmiant Sams | 90 | TulipPoptar %8 388 Eair x Double trunk, cavered in dense vines, and some broken limbs i T
7 White Dak 140 180 Fair ® Soviral dead and broken himbs = Dead z = . A
3 Dead - = : x 952 | Amarican Sycamere | 207 07 Fair X Covered in dense vines
880 White Oak 00 00 Fair u Co-dominant stems, and a few deod and broken Hmbs 993 Tullp Poplar 212 212 Fair X Co-dominant stems, and vines up trunk
881 | MackernutMickory | 215 L5 Fair X Lean in growth, and soveral doad ond broken limbs | 294 Tulls Paplar 25 &5 Falr X Co-dominant sheme. and vines Ug trunk
882 | Wockernutbickery | 7.9 79 Good X | 995 |  TulpPoplar 185 LR Good L] Vines on trunk
883 Motkomut Hickdry 150 150 Far X Seworal doad and broken limby, and vines in canopy |96 |  TulipPoplar 17 17 Good X Vines on trunk
BB Amgrican Him 6.8 (1] Fair X A few dead and brokon fimbs 997 Tuilp Pogiar 170 7o Geod X Vires on ttunk
ABS Tuli!FgEal 1248 128 Fair '] Craoked (runk, snd & few doad and Eroken limbs | 958 Tulip Poplar 16.3 163 Falr X Covered in dense vines, and some broken [Imbs
BAG White Dak B5 S Fair X Sevitral doad and bioken limbs, and denie vines in cinapy 598 Tulip Poplar 85 25 Fair LS Cevered in donie vings and some brokeniimbs
257 Mackemut Hickory 158 158 Fair X Co-deminant stems, and several small beoken fimbs 1000 Tudlp Paplar 138 138 Fair X Co-dominant teme =
B3 Mackernut Hickory 95 [X] Good x Vines on trunk SHEET f.f
829 Tulip Paphar 10.0 0.0 Falr X Vines ug trunk oF 7 7
[ Tulip Poglar 140 120 Good x = —
#91 Tulip Poplar 20 00 Poor X Soveeral large dead and bigken limbs T ~
a2 Tulip Popiar 165 165 Tair x Cragked trunk inksh i, Sares SCALE:  W7S
w53 Tulip Paplar 260 %0 Fair X A lew thead snd broken limbs Certified "'""'l:;n,‘
) [ 6.3 Good. X | 1 elibeution HAA PROJECT DATE:
535 64 64 oot x 04/05/22
[ 18 7.8 FaltfPoar X Cavity in riink CHECK:
7 105 105 Fair x Several dead and broken limbs e
o] 25 ns Goed x
Er) 08 08 Good X Crooked trunk FILE NUMBER:
900 238 218 Goad X 2724
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NOTE:
FOR ILLUSTRATIVE PURPOSES ONLY.

BMP / SWM

PROPOSED TREES

EXISTING TREES TO REMAIM

NOT TO SCALE
NOTES
1. LOCATIONS OF INTERIOR SIDEWALKS AND PARKING ARE SUBJECT TO CHANGE WiTH
FINAL SITE DESIGN

2. SIZE ANDLOCATION OF PROPOSED BMP / SWM POND IS SUBJECT TO CHANGE WITH
FINAL SITE DESIGN.
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VIEW 3 VIEW 4
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Exhibits 4 and 5

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
S -5 R-District
Nighttime -5 10pm-Tam 62 60 55 49 45 41 37 34
Daytime
Industrial n/a 72 70 65 59 55 51 47 44
Nighttime | 5,00 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

Property Line

- 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.



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, quieter 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.
= 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
. i -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
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Daytime Model
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Warrenton Data Center

wrap satziite

Rooftop Mechanical Noise Levels Daytime - 63 Hz

R o opery Line
e
2

Palysonles

405 Belle Air Lane
Warrenton, VA 20186
t: 540-341-4988

T. 540-341-0909
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Warrenton Data Center

Rooftop Mechanical Noise Levels Daytime - 125 Hz

5 Feet Above the Ground

Satellite

Map

Town Limit = 65 dB

' LevelindB

60.0 <
55.0 <
50.0 <
450 <
40.0 <
350 <

Palysonics

405 Belle Air Lane 300 < <=
Warenton, VA 20186 250 < <=
1: 540-341-4988 200< | <=
1. 540-341-0909

" Calculated Sound

60.0
55.0
50.0
450
40.0
35.0
30.0
25.0
20.0
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Warrenton Data Center

Rooftop Mechanical Noise Levels Daytime - 250 Hz

Map  satellite

Polysonics

405 Belle Alr Lane
Warrenion, VA 20186
1: 540-341-4988

f: 540-341-0809

5 Feet Above the Ground
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Warrenton Data Center

Rooftop Mechanical Noise Levels Daytime - 500 Hz

Map  Satellite

Polysonics

405 Belle Air Lane
Warrenton, VA 20186
t. 540-341-4988

1. 540-341-0909

5 Feet Above the Ground
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Warrenton Data Center
Rooftop Mechanical Noise Levels Daytime - 1000 Hz

5 Feet Above the Ground

Town Limit = 50 dB

1 LevelindB

600 <
55.0 <
50.0 <
450 <
40.0 <
350 <
30.0 <
250 <

200 <

Polysonics
405 Belle Air Lane
Warrenton, VA 20186
L, 540-341-49688

f 540-341-0909

<=
<=
<=
<=
<=
<=
<=
<=
<=

™ Calculated Sound

60.0
55.0
50.0
45.0
400
35.0
30.0
25.0
20.0
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Warrenton Data Center

Rooftop Mechanical Noise Levels Daytime - 2000 Hz

5 Feet Above the Ground

Map  Satellite

IR propery Line

Polysonics
405 Belle Air Lane r
Warrenion, VA 20186

1: 540-341-4988
{: 540-341-0909

Town Limit = 46 dB

Level in dB

60.0 <
550 <
500 <
450 <
400 <
350 <
300 < <=
250 <

20.0 < <=

Calculated Sound

60.0
55.0
50.0
450
40.0
35.0
300
25.0
20.0
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Warrenton Data Center
Rooftop Mechanical Noise Levels Daytime - 4000 Hz

Map  satellite

Polysonics

405 Belle Air Lane
Warrenion, VA 20186
1. 540-341-4968

: 540-341-0909

5 Feet Above the Ground
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Warrenton Data Center
Rooftop Mechanical Noise Levels Daytime - 8000 Hz

5 Feet Above the Ground

" satellite |

“Map

Town Limit = 39 di8

Polysonics
405 Belle Air Lane
Warrenion, VA 20186
1: 540-341-4988

f. 540-341-090%

60.0 <
550 <
500 <
450 <
40.0 <
350 <

300 < <=
250 < <=
200 < | <=

- -

! Calculated Sound
' Level in dB

60.0
55.0
50.0
45.0
40.0
350
30.0
25.0
200
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Nighttime Model
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Warrenton Data Center

Rooftop Mechanical Noise Levels Nighttime - 63 Hz

wap © Satellite

LN u ~ 0g

s

| RS Popery Line

[ ]

Polysonics
405 Belle Air Lane
Warrenton, VA 20186
t. 540-341-4988

(. 540-341-0909

Town Limit = 62 dB

™ Calculated Sound

1 Level indB

60.0 <

55.0 <

50.0 <

450 <

40,0 < <=

350 < <=

300 < <=

250 < <=

20.0 < B <=
- -

60.0
55.0
50.0
45.0
40.0
350
30.0
25.0
20.0
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Warrenton Data Center
Rooftop Mechanical Noise Levels Nighttime - 125 Hz

Map  Satellite

Polysonics

405 Belte Air Lane
Warrenton, VA 20185
1. G40-341-4963

1 540.341.0809

5 Feet Above the Ground
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Warrenton Data Center
Rooftop Mechanical Noise Levels Nighttime - 250 Hz

5 Feet Above the Ground

satellite

_Mau

TownLimit = 55 dB

' Levelin dB

600 <
55.0 < <=
50.0 < <=
450 < <=
40.0 < <=
Polysoni 35.0 < <=
olysonics N
405 Belle Air Lane 30.0 < :_
Warrenton, VA 20186 ;g.g : . <_
1: 540-341-4988 X =
f 540-341-0909 o <=

' Calculated Sound

60.0
55.0
50.0
45.0
40.0
35.0
30.0
25.0
20.0
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Adjacent Property Owners List
Generated and Reviewed with PWC Real Estate Assessments Website on August 26, 2022

idx Identifier PropAddl PropAdd2 MailTol MailTo2 | MailTo3 MailAdd1 MailAdd2 Source
1,7397-84-4736 13000 GATEWAY CENT GAINESVILLE, VA LOWES HOME CENTERS INC ATTN: SR VICE PRES C | 1000 LOWI MOORESV' Prince William County
27397-93-1744 7450 LIMESTONE DR | GAINESVILLE, VA VGCC LC 12500 FAIF FAIRFAX, V Prince William County
3/7497-03-0650.00 |7475 LIMESTONE DR | GAINESVILLE, VA UNIT OWNERS GATEWAY CROSSING RETAIL CONL 112500 FAIF FAIRFAX, V) Prince William County
4/7397-93-8571.00 _7481 LIMESTONE DR _GAINESVILLE, VA GATEWAY CENTER LC _12500 FAIF_ FAIRFAX, V:Prince William County
5_7497-03-0758.00 17485 LIMESTONE DR | GAINESVILLE, VA_FAUQUIER BANK | 10 COURTI_WARRENTt_ Prince William County
6 7397-93-8854.00 17489 LIMESTONE DR | GAINESVILLE, VA H3L1 INVESTMENT LLC ATTN KYUNG SIN LEE &LE 14256-A W CENTREVIL Prince William County
7 _7397—94-3859 5291 WELLINGTON BR_GAINESVILLE, VA_GATEWAY BRANCH OUTDOORS LC | | 12500 FAIF: FAIRFAX, V_ Prince William County
8 7397-93-0796 15300 WELLINGTON BR GAINESVILLE, VA DTE WSSI FACILITY LLC C/O THE DAVEY TREE EXPE 11500 N MA KENT, OH 4 Prince William County
9_7397-94-5516 5351 WELLINGTON BR GAINESVILLE, VA GATEWAY BRANCH LC | _12500 FAIF FAIRFAX, V Prince William County

10/7497-04-1151 15399 WELLINGTON BR GAINESVILLE, VA NORTHERN VIRGINIA ELECTRIC COOP PLANT ACCC PO BOX 27/ MANASSA Prince William County
1/ Gateway Crossing Retail (12500 Fair Lake Circle Fairfax, VA 22033 Gateway Crossing Retail CUO 12500 Fair|Fairfax, VA Planned Development District

Waish, Colucci, Lubeley & Walsh, P.C. {c/o Jessica Pfeiffer) | 4310 Princ Prince William, VA 22192




Warrenton Data Center

Rooftop Mechanical Noise Levels Nighttime - 500 Hz

| Map  satellia

Palysonics
405 Belle Air Lane
Warrenton, VA 20186
1: 540-341-4988

f: 540-341-0909

Iz

IR N Property Line
L

5 Feet Above the Ground

Level in dB

60.0 <
55.0 <
50.0 <
450 <
40.0 <
35.0 <

30.0 < <=
250 < <=
200< <=

60.0
55.0
50.0
45.0
40.0
35.0
300
25,0
20.0
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Warrenton Data Center
Rooftop Mechanical Noise Levels Nighttime - 1000 Hz

5 Feet Above the Ground

Map  Satelite

=
4 A Poperty e

= Calculated Sound
1 Levelin dB

600 =

550 < == G0.0

50.0 = <= 550

450 = <= 50.0

400 < <= 450
Polysonics 35.0 < <= 400
405 Belie Air Lane 300 < <= 350
Warrenton, VA 20186 250 < <= 300

L 540-341-4988
I 540.341.0909

200 < | 'I == 250
<= 200
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Warrenton Data Center
Rooftop Mechanical Noise Levels Nighttime - 2000 Hz

5 Feel Above the Ground

Town Limit =41 dB

/g | Levelin dB

600 <

550 < <=
500 < <=
45.0 < <=

400 < <=
Polysonics 35.0 < <=
405 Belle Air Lane 300 < <=
Warrenton, VA 20186 = o - [ 250 < <=
|, 540-341-4988 : iapel R : 200 < [ <=
1 540-341-0909 b \ - <=

2’| Calculated Sound

600
55.0
50.0
45.0
40.0
35.0
300
25.0
20.0
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Warrenton Data Center
Rooftop Mechanical Noise Levels Nighttime - 4000 Hz

5 Feet Above the Ground

Map  Satellite

Property Line

Polysonics

405 Belle Air Lane

Warrenton, VA 20186 A
L. 540-341-4988 —%
f 540-341-0909 NN Y

)
0
O
0
)
17
WIS Farm S e igamry

Town Limit =37 dB

Calculated Sound

Level in dB

60.0 <
55.0 <
50.0 <
450 <
40.0 <
350 <
300 <
250 <

200<| |

<=
<=
<=
<=
<=
<=
<=
<=
<=

600
550
50.0
450
40.0
350
30.0
250
20.0
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Warrenton Data Center

Rooftop Mechanical Noise Levels Nighttime - 8000 Hz

5 Feet Above the Ground

Polysanics
405 Belle Air Lane

Warrenton, VA 20186
1: 540-341-4988
f: 540-341-0909

Level in dB

60.0 =<
550 =
50.0 =
450 =
40,0 <
35.0 =
300 = <=
250 = <=
200=] <=

60.0
55.0
50.0
45.0
40.0
35.0
300
250
200
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Generator Model
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Warrenton Data Center

™MEp Jatelite

Palysonics

405 Belle Air Lane
Warrenion, VA 20186
1. 540-341-4988
 540-341-0909

Generator Noise Levels - 63 Hz

| BHES P ey Line ~—
- ot
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Warrenton Data Center

Generator Noise Levels - 125 Hz

5 Feet Above the Ground

Map  satellite

Town Limit = 70 dB

" LevelindB

65.0 <
60.0 <
55.0 <
500 <
450 <

Polysonics 40.0 <

405 Belle Air Lane 350 < <=
Warrenton, VA 20186 300 < <=
1: 540-341-4988 25.0 < <=
f. 540-341-0909 - ==

! Calculated Sound

65.0
60.0
55.0
50.0
450
40.0
350
30.0
25.0
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Warrenton Data Center

Generator Noise Levels - 250 Hz

Map  Satellite

5 Feet Above the Ground

| RHE P operty Line

.

Polysonics
405 Belle Air Lane
Warrenton. VA 20186
1: 540-341-4988

f: 540-341-0909

Town Limit = 65 dB

| Calculated Sound

(i LevelindB

65.0 <
60.0 <
55.0 <
500 < <=
450 < <=
40.0 < <=
350 < <=
300 < <=

250< <=
<=

<=

<=

65.0
60.0
55.0
50.0
45.0
40.0
350
30.0
250
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Warrenton Data Center

Generator Noise Levels - 500 Hz

Map  satellite

LB oo Lie!
-

Polysanics
405 Belle Air Lane

Warrenion, VA 20186
1: 540-341-4988
{: 540-341-0809

5 Feet Above the Ground

Town Limit = 59 dB

" Levelin dB

65.0 <

60.0 <

550 <

50,0 <

450 < <=

400 < <=

350 < <=

300 < <=

250 < || <=
b <=

® Calculated Sound

65.0
60.0
55.0
50.0
45.0
40.0
350
30.0
25.0
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Warrenton Data Center

Generator Noise Levels - 1000 Hz

5 Feet Above the Ground

Satellite

Map

Town Limit = 55 dB

Wi

| - o = Calculated Sound
| : B ! Level in dB
= '511L
M LT % 65.0 <
60.0 < <= 850
55.0 < <= 60.0
50.0 < <= 55.0
450 < <= 50.0
Polysanics 40.0 < <= 45.0
405 Belle Alr Lane 35.0 < <= 400
‘Warrenton. VA 20186 1 - : oy B T ugery A7 ot - - = I 300 < . <= 350
1: 540-341-4988 = 250 < <= 30.0
f: 540-341-0909 NN NN \ ' <= 250
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Warrenton Data Center

Generator Noise Levels - 2000 Hz

5 Feet Above the Ground

Satellite

Map

V:

W

1 >
Property Line

Town Limit =51 dB

™ Calculated Sound
" LevelindB

85.0 <
60.0 < <= 65.0
550 < <= 60.0
50.0 < <= 55.0
450 < <= 500
Polysonics 40.0 < <= 450
405 Belle Air Lane 35.0 < <= 40.0
Warrenion, VA 20186 300 < <= 350

t: 540-341-4988
f. 540-341-0909

250 < | <= 30.0
<= 25.0

26|Page



Warrenton Data Center

Generator Noise Levels - 4000 Hz

Map  Satellite

- i X -
- e Property Line
ot

Paolysonics
405 Belle Air Lane
Warrenion, VA 20186
1: 540-341-4988

1. 540-341-0909

5 Feet Above the Ground

Town Limit =47 dB

65,0 <
60.0 <
550 <
50.0 <
450 <
40.0 <
350 < <=
300 < <=

25.0 < - ::

| Calculated Sound

65.0
60.0
55.0
50.0
450
40.0
35.0
30.0
250
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Warrenton Data Center

Generator Noise Levels - 8000 Hz

5 Feet Above the Ground

Satellite

| SN Popert Line
=t

Palysonics
405 Belle Air Lane

Warrenion, VA 20186
1: 540-341-4988
f: 540-341-0909

Town Limit =44 dB

(| LevelindB

65.0 <
60.0 <
55.0 <
500 < <=
45.0 < <=

<=
<=

40.0 < <=
350 < <=
300 < <=

250 <[ <=
<=

* Calculated Sound

65.0
60.0
55.0
50.0
45.0
40.0
350
30.0
250
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Measurement Map
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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
M1 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
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M1 Results
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Measured M1

63 Hz

e TOWN Limit

== == Modeled Result
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Ec S ECS M'D-ATLANT'C, LLC “Setting the Standard for Service”

ssssmssmmm Geotechnical « Construction Materials * Environmental « Facilities

Revised August 15, 2022

Ms. Patricia Krinke

Bohler Engineering

28 Blackwell Park Lane, Suite 201
Warrenton, Virginia 20186

ECS Project No. 01:31153

Reference: Geotechnical Engineering Report
Warrenton Data Center
Lee Highway and Blackwell Road
Warrenton, Virginia 20186

Dear Ms. Krinke:

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.

n {‘fAﬁ"Wr,«‘\
Respectfully submitted, ,;H ALTH Op

; "3 “&
ECS MID-ATLANTIC, LLC -?2
£0 0. A
A Desminic
o 27 e M. 0402047410 §
: s e rd 2\,,
/A s\ b ‘?3 gt
.‘.,_-'.‘,./-. / i r), A Q’%) /-f:"' (. \ ?‘
&‘:I&J“p ; 6“;« ot
Mgl ONAL pat
John A. Short, EIT Dominic O. Agyeﬁong, PE
Project Manager Principal Engineer
JAShort@ecslimited.com DAgyepong®@ecslimited.com

9409 Innovation Drive, Manassas, VA 20110 » T. 703 396.6259 « www ecslimited com
ECS Fiarida, LLC = ECS Mid-Allantic, LLC » ECS Midwest, LLC * ECS Southeast LLP + ECS Southwest, 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).

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

Pasign Parameter Column Footing Wall Footing

Net Allowable Bearing Pressure 3,000 psf 3,000 psf
(Stratum | Soil/Structural Fill)

Net Allowable Bearing Pressure

8,000 psf 8,000 psf

(Stratum Il- 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

00°% o. 009 o090 Joo )
o o o%9 O.0o o . .
©0600°8 6% 20°6°%0%0%g © o° Granular Capillary Break/Drainage Layer
o] 2R o]
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, k; 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 (VIM-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

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 Weight Angle of At-Rest Pressure | Active Pressure | Passive Pressure
Material (pcf) & Internal (psf per vertical | (psf per vertical | (psf per vertical
P 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
: % - Coefficient of -
. or In-Situ Soil | Internal | Cohesion Earth 3 Passive Earth
Material 3 . L Active Earth
Moist Unit Friction (C) Pressure at Pressure (Ka) Pressure (Kp )
Weight (5) (o) Rest (Ko)
cH 115 12 0 0.79 0.66 152
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
e Forsliding coefficient:
Sliding Friction Coefficient [Concrete on Soil] (p) 0.30

Skin Friction [Concrete cast against Soil] (Fs) * 250 psf




Warrenton Data Center Revised August 15, 2022
ECS Project No. 01:31153 Page 4

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.

e 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.

e 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.

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

e Areview of surface topographical features and site conditions.

e A review of area and site geologic conditions.

e 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.
e 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.
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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. 465+ 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.

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.
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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 80+ 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 technigues 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.

Depth of Core Run
Boring No. (feet) 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) SPTW 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 Il - 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 ru noff
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



Warrenton Data Center Revised August 15, 2022
ECS Project No. 01:31153 Page 10

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 D43 18), 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
Design Parameten Column Faoting Wall Footing

Net Allowable Bearing Pressure (Stratum | 3,000 psf 3,000 psf
Soil/Structural Fill) Y

Net Allowable Bearing Pressure

8,000 psf 8,000 psf
(Stratum 11)*
Minimum Width 24 inches 24 inches
Minimum Footing Embedment Depth (below 24 inches 24 inches
slab or finished grade) ¥
Estimated Total Settlement @ Less than 1inch 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 overburden
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. Differential 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. 2 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.).

e Site Soil Design Parameters

. . Angle of At-Rest Pressure | Active Pressure | Passive Pressure
h Unit Weight - A .
Material (pcf) Internal (psf per vertical | (psf per vertical | (psf per vertical
P 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 e Coefficient of
X ; ; Coefficient of ]
" or In-Situ Soil | Internal | Cohesion Earth X Passive Earth
Material . R . Active Earth
Moist Unit Friction (C) Pressure at Pressure (Ka) Pressure (K; )
Weight (5) (@) 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
e For sliding coefficient:
Sliding Friction Coefficient [Concrete on Soil] (p) _ 0.30
Skin Friction [Concrete cast against Soil] (F;) * 250 psf

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 drilled 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 pier 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,
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 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 procedures 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
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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

] o o I
ogo © % %o °o2 Granular Capillary Break/Drainage Layer

Compacted Subgrade

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 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).

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 floorslab. 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
temporary shoring | i
systems. >

H (feet)

/ i
/

!—-L / —
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 VTM-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 (vs) 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 table below.

Table 4.4.1: Seismic Site Classification

3::5 Soil Profile Name Shear Wa:;}f;locity, 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 occur 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.
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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 42

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 1.5 -

Intermediate Course 2.0 ---

Base Course 3.0 3.0 -—
Portland Cement Concrete o -~ 8.0
Aggregate Base Material 6.0 8.0 8.0
Total P:\tl‘(ie;:re‘:::ection 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 underlain 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 “solil
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 too 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 unsuitable 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 cradie 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
1+ feet to 62 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:

Sarmieie, Recommended Max,
PR Rho (°C*em)/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.

SOLID PIPE/HOSE TO DISCHARSE POINT

12°-24° DIAMETER
PERFORATED PIPE ™. -
/T SIDE SLOPE OPTIONAL (AS
NEEDED FOR CONSTRUCTION)

RECOMMENDED 12" \ - AASHTO #57 5TONE

AGGRESATE BELOW BASE

RECOMMENDED 12" MIN. AGSHEASATE
BETWEEN PERFORATED PIPE AND SOILS

Sump Pit/Pump Diagram

Details of a typical French drainage installation are included in Appendix D. 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 Soils

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 montbhs, 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 Item 4 is conducted:

1. Plasticity Index (Pl) of 15 or greater, determined in accordance with ASTM D 4318.

2. 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 Pl cor and E1 cor are determined as follows:

PI 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 soils.

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.



Warrenton Data Center Revised August 15, 2022
ECS Project No. 01:31153 Page 29

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 3.0% 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 Ibs. 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 (Pl) 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 PI 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 controlled 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 structural fill soils should have the index properties shown in the tables below.

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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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 fill 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 fill 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 21t 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 settlement 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.



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



ECs REFERENCE NOTES FOR BORING LOGS

MATERIAL1,2 o - [ " DRILLING SAMPLING SYMBOLS & ABBREVIATIONS

| H
I 1 —
- ASPHALT SS  Split Spoon Sampler PM  Pressuremeter Test
‘ | ST  Shelby Tube Sampler RN Rock Bit Drilling
'y 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 Designation %
| | | HSA Hollow Stemn Auger - - - ‘
' TOPSOIL R . i
| PARTICLE SIZE IDENTIFICATION
! VOID | DESIGNATION PARTICLE SIZES
‘ LTTT Boulders 12 inches (300 mm) or larger
| [TT1 BRICK | Cobbles 3 inches to 12 inches (75 mm to 300 mm)
&9 o | Gravel: C % inch to 3 inches (1 to7
&0 AGGREGATE BASE COURSE . ave .oarse % inch to 3 inches (19 mm _o 5mm).
a = | | 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 sieve)
— | Medium 0.425 mm to 2.00 mm (No. 40 to No. 10 sieve)
i EE GW WELL-GRADED GRAVEL ' Fine 0.074 mm to 0.425 mm (No. 200 to No. 40 sieve)
= = gravel-sand mixtures, little or no fines | Silt & Clay (“Fines”) <0.074 mm (smaller than a No. 200 sieve)
| |Tom®y GP POORLY-GRADED GRAVEL e e ————— — s
_l_'_._ gravel-sand mixtures, little or no fines - e - ——— -
MEE GM  SILTY GRAVEL . COHESIVE SILTS & CLAYS COARSE FINE
gravel-sand-silt mixtures UNCONFINED RE‘LATWE GRI'\":ED GRAINaED |
L/
GC CLAYEY GRAVEL COMPRESSIVE SPTS CONSISTENCY? A QUNT = I _(/i I (%)
gravel-sand-clay mixtures STRENGTH, QP* (BPF) (COHESIVE) Trace <5 <5
| SIRENGTH W | =t Sl SEVON
SW WELL-GRADED SAND <3
I ravelly sand Iitllesor no fines <025 NepeEst Dual Symbol 10 10
gravelly sand, | 025-<050 3-4 Soft (ex: SW-SM)
1} d, litt fi .
sM gs;vglz:;HSAlN; T | 100-<200  8-15 stiff | | Adjective >30 >30
sand-silt mixtures 2.00 - <4.00 ;(15 B 28 Ve'_riy itiff I 1 (t_e_x._?ﬂ)_ L _ —
) _ ot | -
. SC CLAYEY SAND 4-0>08 0%00 >50 Verv Hard | — - —
sand-clay mixtures o . _ery ar_ N U ) WATER LEVELS_'s .
l ML  SILT I — — ]
non-plastic to medium plasticity ‘ GRAVELS, SANDS & NON-COHESIVE SILTS ‘ g WL (First Encountered)
| MH  ELASTIC SILT ‘ SPT® ' = —-— ' ‘ _
high plasticity | ¥ WL (Completion)
CL LEANCLAY © Very Loase | o
low to medium plasticity | 5-10 Loose [ | ! WL (Seasonal High Water)
CH FATCLAY | 11-30 Medium Dense .
high plastichty | 31 - 50 Dense . Z WL (Stabilized)
’ OL  ORGANIC SILT or CLAY . >50 Very Dense 1 I R
non-plastic to low plasticity T = . o :

OH ORGANIC SILT or CLAY
high plasticity

PT PEAT |
highly organic soils

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

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

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

5Standard Penetration Test (SPT) refers to the number of hammer blows (blow count) of a 140 Ib. hammer falling 30 inches on a 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 correlations per 7.4.2 Method B
and need to be corrected if using an auto hammer.

5The water levels are those levels actually measured in the borehale at the times indicated by the symbal. The measurements are relatively reliable
when augering, without adding fluids, in granular sails. in clay and cohesive silts, the determination of water levels may require several days for the
water level to stabilize. In such cases, additional methods of measurement are generally employed.

"Minor deviation from ASTM D 2488-17 Note 16.
8percentages are estimated to the nearest 5% per ASTM D 2488-17.

Reference Notes for Boring Logs (08-08-2020).doc © 2020 ECS Corporate Services, LLC. All Rights Reserved



SUBSURFACE EXPLORATION PROCEDURE:
STANDARD PENETRATION TESTING (SPT)

ASTM D 1586
Split-Barrel Sampling

51

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 a 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‘Prc_)'c_ediJre:

« 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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z - = [ ) DESCRIPTION OF MATERIAL - g = ROCK QUALITY DESIGNATION & RECOVERY
'E_ w o 5T} > 5 = (@)
o E s i 8 = <>t e} == RQD
a s | 5] s | & £ 3 =
< . < 3 2 o — REC
v n (O CALIBRATED PENETROMETER TON/SF
{FINES CONTENT] %
8 WEATHERED ROCK, light brown, greenish I
g gray, and black, moist, very dense ;
T e ] 38-50/5" ;
S9| Ss |11 | 10 1 so/5")
354 445 —
ST 5SS q 1 50/4" .
,: ,: (50/4") 004
40+ 440—
o B S L 1 so/5" -
7] s/
45 =z | 435+
S-1Z—SS 3 3 9 50/3" .
= (5073
50 430
] - o
LY i a 4 so/m" Buger
7 7| (50/4%)
55 425
S=14 NS 4 j I — 50/311 %-
] END OF BORING AT 58.8 FT -1 (50/3"
60— 420 -
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 27 2021 CAVE IN DEPTH:  52.0
¥ WL {Completion) 53.0
ORES . Sep 27 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) AS\:J . DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

01:31153 B-03

PROJECT NO.: BORING NO.:

SHEET:
1of2

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

vl

NORTHING: EASTING: STATION: SURFACE ELEVATION:
475 BOTTOM OF CASING
o — Plastic Limit Water Content Liquid Limit
| Blw ]| 2|2 w| E ) ¥
E % K 5 E E ; -g ® STANDARD PENETRATION BLOWS/FT
']_: E E S ,;, DESCRIPTION OF MATERIAL ; g ; ROCK QUALITY DESIGNATION & RECOVERY
AN El e 3 — reo
<§( g <§t o =z E —— REC
4 v (O CAUBRATED PENETROMETER TON/SF
" [FINES CONTENT] %
. | Topsoil Thickness [6"] Mﬁ: ]
i (ML) SANDY SILT, light brown, moist, 1 333
S1| 85 | 18 | 12 | |555e to medium dense = (6) 28%
2 Jd as .- i
]S2|ss |18 | 18 ) 2 offs % A [71.0%]
5 470
j 1 e7s
Js3|ss |18 12 1 us
e WEATHERED ROCK, light brown to gray, 1 o
] moist, very dense ] (50/4")
10— 465
-5 ] 39-50/5"
i S5 ss |11 11 1 s0/5")
15— 460 —
0 T 1 s
i 1w
20— 455
S7 S| 5 [ & ] sos Bigsr
7 1 (s0/5")
25— 450
SEITSS——2 2 1 so B
= - (s0/2")
30 445
CONTINUED ON NEXT PAGE

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

CAVE IN DEPTH: 36.0

HAMMER TYPE: Auto

2 WL (First Encountered) 29.0 BORING STARTED: Oct 04 2021
¥ WL (Completion) 35.0

S Oct 04 2021
¥ WL (Seasonal High Water) COMPLETED:

EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ATV

DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

PROJECT NO.:
01:31153

BORING NO.:
B-03

SHEET:
20f2

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

vl

NORTHING: EASTING: STATION: SURFACE ELEVATION:
475 BOTTOM OF CASING
o —_ Plastic Limit Water Content Liquid Limit
~ gl |22 2l E . ’ &
E % [ I E 2 = § () STANDARD PENETRATION BLOWS/FT
|:E I“lz_' é E ;_, DESCR|PT|ON OF MATER|A|_ : 8 g ROCK QUALITY DESIGNATION & RECOVERY
T |g|2|2|8 - =
<§t b <§t e 2 @ — REC
n bt (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
. WEATHERED ROCK, light brown to gray, g
N moist, very dense ]
LW ) Ay £ T 7] 50/3" ®sm~
] 1 (03
35 w | 440
S10—SS = Z 4 50/2" Bonr
: SCHIST, [REC=32%,RQD=13%), Highly | Gz e
40 Weathered, Very Hard, Light Gray 435 : ;
4s11| RC | 60 | 19 : 138 32
_ | 1 !
i , il I
| ] IS —
i SCHIST, [REC=53%,RQD=7%], Highly i T :
45 Weathered, Very Hard, Brownish Gray 430 : ;
— - ]
4s12| RC | 60 | 32 . 78 bs3
] i 1
= AUGER REFUSAL AT 49.0 FT d i
50— 425—
55— 420
60 - 415+
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
S WL (First Encountered) 23.0 BORING STARTED:  Oct 04 2021 CAVE INDEPTH:  36.0
¥ WL {Completion) 35.0
BORle . Oct 04 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
1P T: LOGGED BY:

GEOTECHNICAL BOREHOLE LOG




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. —
pUEEEATIONS LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION:
283 BOTTOM OF CASING '
5 =2 = . Plastic Limit Water Content Liquid Limit
~l2|lg|2)|2 g| E . :
= = = G z 2 = g ® STANDARD PENETRATION BLOWS/FT
T = = o w DESCRIPTION OF MATERIAL = o) = ROCK QUALITY DESIGNATION & RECOVERY
£ gz |4l 3 g g 8
2121228 AW = — re0
<§( 5 2 & B ] — REC
L4l N (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
| | Topsoil Thickness [6"] %‘“%1 |
1 (ML) SILT, brown to light brown, moist, 1 5518
S1|sS | 18 | 18 | medium dense to very dense - (21 28
B35-+B6166 1 111319 22 185.1%
188 | SS | 18 | 18 E (32)
5152 478
i 1 578
1S3|SssS |18 | 18 = (15)
- 1 71010
&l 5'4 SS 18 18 ol (20)
10 473
_ Jd 111113
1S5 Ss |18 | 18 ] (24)
15 468
] Jaresm
1s6|SS | 18 | 18 4 (54)
20 4683 -
p WEATHERED ROCK, brownish gray, moist, i
] very dense = s
. S-7 | S§ 8 8 1 o2 oz
25 458 -
e ] 36-50/5" .
158]ss |11 |11 1 “sossh Beors
30 453
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)

WL {Completion)

WL (Seasonal High Water)

Kikd| 4K

WL (Stabilized)

on BORING STARTED:  Sep282021  |CAVE IN DEPTH:  17.0
Dry BORING
282021 N
COMPLETED: Sep HAMMER TYPE uto
is\:JIPMENT: LOGGEDBY: |21l LING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

PROJECT NO.:
01:31153 B-04

BORING NO.:

SHEET:
20f2

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrentan, Virginia 20186

LOSS OF CIRCULATION

v+ 5]

NORTHING: EASTING: STATION: SURFACE ELEVATION:
483 BOTTOM OF CASING
o = Plastic Limit Water Content Liquid Limit
. w s = = %) E ) X A
E % = E g b = g @ STANDARD PENETRATION BLOWS/FT
= G (= e DESCRIPTION OF MATERIAL =| B =2 ROCK QUATY DESIGNATION & RECOVERY
5 25|28 B3 a = re0
2 53 2 e = - — REC
4 v O CAL(BRATED PENETROMETER TON/SF
[FINES CONTENT) %
. WEATHERED ROCK, brownish gray, moist, .
] very dense F
59 % % —— 4 s0/1" 4
- 2 AUGER REFUSAL AT 33.6 FT N (sofl..) 4
354 448
40— 443
45— 438
50 433
55 428
60 423

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

WL (First Encountered)

WL (Completion)

WL (Seasonal High Water)

SRE-RE BRY

WL (Stabilized)

Dry BORING STARTED:  Sep 282021 CAVE IN DEPTH:  17.0
Dry BORING
Sep 28 2021 © A
COMPLETED: ep 28 20 HAMMER TYPE uto
ES\:“PMENT: GIEGED BY- DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

01:31153

PROJECT NO.:

BORING NO.:
B-05

SHEET:
1of3

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

v 5]

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTQM OF CASING
482
o« —_ Plastic Limit Water Content Liquid Limit
. @ | w 2|z gl B ) X A
‘u'_—-’ % E E ; E ; % ® STANDARD PENETRATION BLOWS/FT
’:I—: I.|Z.l ; S é DESCR|PTION OF MATERlAL ; 8 % ROCK QUALITY DESIGNATION & RECOVERY
& ] s E (@] E < = = RQD
5135|338 | g = oy
g i O CALIBRATED PENETROMETER TON/SF
— [FINES CONTENT] %
i . Topsoil Thickness [6"] ¢ "S?f?l_ g
] (ML) SANDY SILT, reddish brown, moist, 71 335
|Ss1|SssS |18 | 10 loose S ®)
o 1 454
182 | SS 18 18 A (@)
5 477
. (ML) SILT, brown and black, maist, -
i medium dense to very dense T 357
1s3|ss |18 |18 1 o
_ 1 699
N 5‘4 SS 18 18 - (18)
10 472
Al :. 21-27-35
1S5 | SS |18 | 18 ] (62)
15 467 —
B (ML) SANDY SILT WITH GRAVEL, contains E
] uartz fragments, light brownish gray, ]
S-b6 [ 88 g 5 q . g g gray . 50/5"
— moist, very dense - (s0/5")
20 462
B (ML) SILT, light brown, moist, medium p
] dense to dense ]
| | 91013
157 | SS 18 | 18 - {23)
25 457 —
- 1 161922
]S8| Ss |18 | 18 - (a1)
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 282021 CAVE IN DEPTH:  49.0
¥ WL {Completion) 48.0
BO G . Sep 28 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) o DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

PROJECT NO.:
01:31153

BORING NO.:
B-05

SHEET:
20f3

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

v 5]

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
482
o = Plastic Limit Water Cafitent Liquid Limit
= = . 2|l g al B ¥ &
. - [} — =z
i % [ & E = z g ) STANDARD PENETRATION BLOWS/FT
z 212 al y DESCRIPTION OF MATERIAL = | 8 = ROCK QUALITY DESIGNATION & RECOVERY
a. = — [ <
L a b= o Q = > = === RQD
e <§t S E: E %t = = — REC
v u (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
4 (ML) SILT, light brown, moist, medium .
B \_dense to dense g
= WEATHERED ROCK, brownish gray, moist, 1
] very dense | 21-38-43 20
]s9|ss |18 | 18 1 e 14% 187.5%
35 447+
T 1 46-50/5" "
1510 ss | 11 | 11 1 o5 o
40— 442
S-111 5SS 5 5 i 50/5"
E T (s0/5) Pos:
45— 437
i - i
SS1Z21-55% 3 e E 50/3" ®5m.
7] 1 s03)
50 432
3] - ]
£-13 5 = & 50/2" o
n 02"
55 427 -
SIS == 1 s ®Buor
. -1 (50/2")
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:  Sep282021  |CAVE INDEPTH:  49.0
¥ WL (Completion) 48.0
. . Sep 28 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ASV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

PROJECT NO.:
01:31153 B-05

BORING NO.:

SHEET:
30f3

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

u EI'§.II

NORTHING: EASTING: STATION: SURFACE ELEVATION:
482 BOTTOM OF CASING
o — Plastic Limit Water Content Liquid Limit
_ |l glwe| £z gl E x &
2 = wl el s
& % F G z e z g ® STANDARD PENETRATION BLOWS/FT
,:E E § L‘D_I u DESCRIPTION OF MATERIAL n—:‘ 8 2 ROCK QUALITY DESIGNATION & RECOVERY
E’ | =]z |8 £ % % m— RQD
<§( 5 <§:: o 2 o — REC
2 Gl (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
. WEATHERED ROCK, brownish gray, moist, -
S 0 S L g 7 sorst Biosr
] 1 (s0/5")
85 417
5H6-—55——% ¥ 4 son" B
- -1 (s0/1"
707 412
b 1.1 ALY j 4 — 50/3" &anN
'_ ': (50/3")
75— 407
Sar i3 + — 4  so0/1" "
i % END OF BORING AT 78.6 FT = Bon
80— 402
85 397
90 392
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
S WL (First Encountered) 53.0 BORING STARTED:  Sep 282021 CAVE IN DEPTH:  49.0
¥ WL (Completion) 48.0
LI ) Sep 28 2021 HAMMER TYPE: Auto
Y WL {Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ASV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: —————
Bohler Engineering 01:31153 B-06 1of2 E c
PROJECT NAME: DRILLER/CONTRACTOR: S
Warrenton Data Center All American Geotech, Inc. —_—
SIIEICEACHE LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION:
ot BOTTOM OF CASING y ]
o = . Plastic Limit Water Content Liquid Limit
~|lz|lg| 2|2 gl g ] ¥
= § [= E E brd = g &) STANDARD PENETRATION BLOWS/FT
= 5 ; S oS DESCRIPTION OF MATERIAL - g 2 ROCK QUALITY DESIGNATION & RECOVERY
52|32 |8 Bl = 2 = Rao
| 5| 2| = :| = — mec
wI e (O CAUBRATED PENETROMETER TON/SF
I [FINES CONTENT] %
1 | Topsoil Thickness [6"] ﬁ\» S -
] (ML) SANDY SILT, reddish brown, moist, 1 455
| S1 1 SS 18 | 12 =
loose (10)
g (ML) SILT, light brown, moist, loose to p Sh
12| ss |18 | 10 | mediumdense T
5 477 —
I T 344
J]s3|ss |18 18 1 T
-~ 1 799
154 SS 18 18 N (18)
10 472
E WEATHERED ROCK, light brown and gray, i
N moist, very dense 7]
5| | 22-27-33
1s5|ss |18 |18 1 "o
15 467
e ] 33-s50/5"
156 | ss | 11|11 1 o/
20 462 —
] | 27-39-50/2"
1S7| 55|16 | 16 1 (ges10") Byaner
25 457
- 7l 20-50/3" )
s8lss]9l9 4 o3
30+ 452 —
CONTINUED ON NEXT PAGE
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 INDEPTH: 20,0
¥ WL (Completion) Dry
HOLING . Sep 28 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: GED BY:
¥ WL (Stabilized) A%J i LRGSED DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

PROJECT NO.:
01:31153

B-06

BORING NO.:

SHEET:
20f2

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

-alﬂ

NORTHING: EASTING: STATION: SURFACE ELEVATION: BOTTOM OF CASING
482
o — Plastic Limit Water Content Liquid Limit
= @ w ES z it =) %
"L_"— g [= E E g = § ) STANDARD PENETRATION BLOWS/FT
Z = DESCRIPTION OF MATERIAL =z| B 2 ROCK QUALITY DESIGNATION & RECOVERY
o = EEL — [) w < 9 - RQD
a % < % @ g G @
&3 = = —— REC
5’ g . (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
g WEATHERED ROCK, light brown and gray, -
] moist, very dense =
59==55=—% = 4 son” o

4 AUGER REFUSAL AT 33.6 FT B
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

32 WL (First Encountered) Dry BORING STARTED:  Sep 282021 CAVE INDEPTH: 20,0
¥ WL (Completion) Dry
BORING Sep 282021 HAMMER TYPE:  Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
W WL (Stabilized) pny DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

PROJECT NO.:
01:31153

B-07

BORING NO.:

SHEET:
lofl

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

ol

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
492
o = Plastic Limit Water Content Liquid Limit
alwl| 22 al E )
— o . = o = x
’5_3 % F & g 2 = g (2 STANDARD PENETRATION BLOWS/FT
T = E o & DESCRIPTION OF MATERIAL - 'C—_) = ROCK QUALITY DESIGNATION & RECOVERY
5 [2|15|2]8 gl S 2 — reo
el 8|3 |8 | o — Rec
wui “l () CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
H Topsoil Thickness [6"] .
] {ML) SANDY SILT, reddish brown, moist, 1 334
1851|8518 9 | |g0se = )
7 B35-1B61606 1 3as [85.5%
1193 | ss | 18 | 12 4 e
5152 - 487 —
4 (CH) FAT CLAY, light brown and gray, 4
i moist, very stff 1 79
s3] Sss |18 | 18 il (16) [6a
B (ML) SANDY SILT, brown and gray, moist, ! e
54| ss | 18 | 16 | medium dense )
10 482 —
i WEATHERED ROCK, light brown to gray, i
= moist, very dense i .
B I . Y 1 59/ Pears:
7] i T (soss")
15+ 4774
B S5 i i ] 50/4" By
] 1 (s
20 AUGER REFUSAL AT 20.0 FT 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:  Sep 29 2021 CAVE IN DEPTH:  13.5
¥ WL {Completion) Dry
LIS . Sep 29 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) iy DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

PROJECT NO.:
01:31153

B-08

BORING NO.:

SHEET:
1of3

PROJECT NAME:

Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

s3]

NORTHING: EASTING: STATION: SURFACE ELEVATION:
487 BOTTOM OF CASING
E:J " 2 = B = PIasti;Limit Water Content Liquz Limit
E s = = | £ | = %
= =) (%] E ] = > (X STANDARD PENETRATION BLOWS/FT
T z ) =] iy} DESCRIPTION OF MATERIAL - 9 = ROCK QUALITY DESIGNATION & RECOVERY
K = E (Y| 3B il B B
S - 2| = — e
Z A = o =z o —— REC
v n (O CALBRATED FENETROMETER TON/SF
[FINES CONTENT] %
: ._Topsoil Thickness [6"] ﬁﬁl— :
1 (ML) SANDY SILT, reddish brown, moist, 1 333
Js1]5ss |18 |18 | |50se 4 @ bE)
2 1 233
182 ]| SS 18 18 i (6)
5 482 —
4 (ML) SILT, light brown and gray, moist, 4
] loose to medium dense 1 3as
1s3|ss |18 | 18 | ©)
- 1 ass
1sa|ss |18 |18 ) o
10 477
el 1 &7
1S5 | Ss |18 | 18 i (16)
15 472
al 1 7810
]1s6|ss |18 | 18 1 s 2
20 467
J s
157 1| SS |18 | 18 = (23)
25 462 |
1 91013
S-8| SS | 18 | 18 - (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

Y WL (First Encountered) Dry BORING STARTED: Oct 02 2021 CAVE IN DEPTH: 53.0
¥ WL (Completion) Dry
POl ) Oct 02 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
W WL (Stabilized) ATV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




Warrenton Data Center

CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-08 20f3
PROJECT NAME: DRILLER/CONTRACTOR:

All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

551

NORTHING: EASTING: STATION: SURFACE ELEVATION:
a87 BOTTOM OF CASING
o — Plastic Limit Water Content Liquid Limit
— B L 2|z ) E X A
= 5 n z b = > (D STANDARD PENETRATION BLOWS/FT
z = § a o DESCRIPTION OF MATERIAL o ‘8 2 ROCK QUALITY DESIGNATION & RECOVERY
2 |g|2(2]8 5| = e
2|52 | o — Rec
v n (O CAUBRATED PENETROMETER TON/SF
[FINES CONTENT] %
4 (ML) SILT, light brown and gray, moist, i
gl loose to medium dense E
- WEATHERED ROCK, brownish gray, moist, —
R very dense 1 112437
1S9 | ss | 18 | 18 : 4 (61) 51
35 452
i J 1423505
|s-10( ss | 17 | 17 4 @31 I
40 447
111 S8 5 5 ] 50/5" -
E 7 (s0/5Y ory
45— 442 —
12 1SS T 3 - 50/3" o
__' __ (50/3")
50— 437
SI3SS [ 7 1 sS04 @
. 1 (o)
55— 432
I T—SS 2 I 1 50/3"
B -1 (50731
60— 427 -
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) Dry BORING STARTED:  Oct 02 2021 CAVE INDEPTH:  53.0
¥ WL (Completion) Dry
BOR!NG . Oct 02 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ASV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-08 3of3
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+ 5]

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
487
o = Plastic Limit Water Content Liquid Limit
2| w | £ 2 al E . 2
= s a = = o = 2
= o E 5 ] E = g X STANDARD PENETRATION BLOWS/FT
= UZ_' o S o DESCRIPTION OF MATERIAL - 2 < ROCK QUALITY DESIGNATION & RECOVERY
o o =3 W 3 i} = (e}
& 3 2 g 3 K > = —— RQD
<§( b E ¥ =z = — REC
Al v (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
] WEATHERED ROCK, brownish gray, moist, g
B very dense 7]
S-I151 588 LS i 7 50/5" Bos
7 7 (s0/57)
65— 422
S=16-—SS5——2 Z 1 5072 Bron
Nl - (50/2")
704 417
171 5S% 4 i | A 50/4" %“-
g 1 504
75 412
S-181 S5 5 Y 1 50/5" )
—.. ': (50/5“) ®Sﬂr5
80 E END OF BORING AT 80.0 FT 407 B
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 BORING STARTED:  Oct 02 2021 CAVE INDEPTH:  53.0
¥ WL {Completion) Dry
HORING 0ct022021  |HAMMERTYPE:  Auto
¥ WL (Seasonal High Water) COMPLETED:
UIPMENT: GED BY:
Y WL (Stabilized) i& 106 DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: —
Bohler Engineering 01:31153 B-09 10f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: ;
Warrenton Data Center All American Geotech, Inc. fo—————
SITE LOCATION: ] 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
R I I = 9| F % A
. = o] = =
E g ﬁ E E B b= g (X STANDARD PENETRATION BLOWS/FT
= E § S B DESCRIPTION OF MATERIAL . -8 =2 ROCK QUALITY DESIGNATION & RECOVERY
5 |£(5|2|8 2| S c — R0
<§( & <§t & 2 - — REC
w n (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
1 Topsoil Thickness [6"] S i
i (ML) SANDY SILT, reddish brown, moist, 1 29213
51|55 |18 | 9 | |oose 4 ®
Lo3s—-Beit-66 (CL) LEAN CLAY, reddish brown, moist, / / P as 2 x—“%&“%]
189 [ ss | 18 | 13 | firm i ) 3P
5452 - - 473
4 (ML) SANDY SILT, reddish brown, moist, .
i loose 1 444
S-3 | SS 18 | 14 o )
F (ML) SILT, light brown, moist, dense to i .
54| ss |18 | 18 | verydense 1 s [72.7%)
10 468
— _- 11-15-27
1S5 | ss |18 | 17 i (2)
15 463
S=B g5 Fi F.1 - 50/4" "
7 T (s0/a%)
20 458
_- 14-15-17
S-7 SS 18 18 . (32)
25 453~
_. WEATHERED ROCK, light gray, brown, i
7] and black, moist, very dense - 7 .
TS8sSS 1§ [ § 0 sos e
] 1 so/s")
30 448 —
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)

WL (Completion)

WL (Seasonal High Water)

Kik| K

WL (Stabilized)

Dry RORING STARTED:  Sep 292021 CAVE INDEPTH:  27.0
Dry BORING
Sep 29 2021 E: Aut
COMPLETED: ep HAMMER TYP uto
i?:'PMENT: LOGGEDBY: | eIl LING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




Lee Highway and Blackwell Road, Warrenton, Virginia 20186

CLIENT: PROJECT NO.: BORING NO.: SHEET:

Bohler Engineering 01:31153 B-09 20f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: ;
Warrenton Data Center All American Geotech, Inc. ————
plTE COEATIONE LOSS OF CIRCULATION

NORTHING: EASTING: STATION: SURFACE ELEVATION:
s BOTTOM OF CASING
o =i Plastic Limit Water Content Liquid Limit
| 8|lw| 2|2 a1 E * A
2 . = fum] = =
"L_", g K E z a = § X STANDARD PENETRATION BLOWS/FT
= 5 § S Y DESCRIPTION OF MATERIAL - 8 2 ROCK QUALITY DESIGNATION & RECOVERY
E = E: a ISt E % g == RQD
<§( e E: E 2 o —— REGC
b e O CALIBRATED PENETROMETER TON/SF
FINES CONTENT] %
E WEATHERED ROCK, light gray, brown, E
7] and black, moist, very dense ]
N | 17-26-50/2"
159 | ss 14 | 14 1 768"
35 AUGER REFUSAL AT 34.8 FT 443
516—S5——0——0 4 50/0" o
1 -1 (50/0")
40— 438
45— 433
50— 428
55 423
60 418

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:  Sep292021  |CAVE INDEPTH:  27.0
¥ WL (Completion) Dry
PORING ) Sep 29 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) - DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: —
Bohler Engineering 01:31153 B-10 1of2 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geotech, Inc. ———
SITE LOCATION: LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION:
s BOTTOM OF CASING )
o = . Plastic Limit Water Content Liquid Limit
~lgle|E]E a2| E » 2 E
"L—"— % [= % E b = % (R STANDARD PENETRATION BLOWS/FT
z zy2ila e DESCRIPTION OF MATERIAL ol IS 2 ROCK QUALITY DESIGNATION & RECOVERY
x| 2|52 8 2| 2 2 — R
z S <§( o 2 z — REC
v e O CALIBRATED FENETROMETER TON/SF
[FINES CONTENT] %
4 ._Topsoil Thickness [6"] _— g
1 (SM) SILTY SAND, reddish brown, moist, 1 102
Js1|ss|18 |12 very loose to loose - @) 4 ofs
i 223
152 | ss |18 | 18 B (5)
5 - 464
e (ML) SANDY SILT WITH GRAVEL, contains 4
] quartz fragments, light brown, moist, 1 sas
1S3 |5ss |18 |18 | |g0se = ()
. o o WEATHERED ROCK, light brown to 1 s
i grayish brown, maist, very dense 1 (50/5")
10— 459
S5 1 88 1 § 1 505"
7] 7 (s0/5")
15— 454
<5 LY T 3 1 50/3"
] - (s053")
20 449
o7 S5 0o Fa - ~ 50/0" 1
477 YT | scHIST, [REC=87%,RQD=17%], Highly 4 o/ : '
25| Weathered, Very Hard, Grayish Brown 444 . E
- s8 | RC |60 |52 . 178 a7
2 i 1 :
] g l i
- SCHIST, [REC=100%,RQD=22%], Highly — : !
o o - ]
30— Weathered, Very Hard, Grayish Brown 439 : E
] o0 ne o oo i A A
S I Bl B CONTINUED ON NEXT PAGE M M
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
S WL (First Encountered) Dry BORING STARTED:  Oct 05 2021 CAVE IN DEPTH:  19.0
¥ WL {Completion) Dry
BORING 0ct052021  |HAMMERTYPE:  Auto
W WL (Seasonal High Water) COMPLETED:
3 L D BY:

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

PROJECT NO.:
01:31153

BORING NO.:
B-10

SHEET:
20f2

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

v E“:)orll

NORTHING: EASTING: STATION: SURFACE ELEVATION:
469 BOTTOM OF CASING
5 = Plastic Limit Water Content Liquid Limit
~|l=2lgl=]Z al E ; L N
E— % E E E % ; g &) STANDARD PENETRATION BLOWS/FT
e = I i DESCRIPTION OF MATERIAL =| B - ROCK QUALITY DESIGNATION & RECOVERY
(=4 s = rv}
3151388 2| 3 2 — R
= vi Z 4 2 o —— REC
i . (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
. SCHIST, [REC=100%,RQD=22%], Highly - ' !
] Weathered, Very Hard, Grayish Brown ] 22: E1oo
] A ] e E
il AUGER REFUSAL AT 33.5FT =
35+ 434 -
40— 429
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

S WL (First Encountered) Dry BORING STARTED:  Oct 05 2021 CAVE INDEPTH:  19.0
¥ WL {Completion) Dry BORING
‘ Oct 05 2021 HAMMER TYPE:  Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ATV DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




GEOTECHNICAL BOREHOLE LOG

CLIENT: PROJECT NO.: BORING NO.: SHEET: —
Bohler Engineering 01:31153 B-11 10f1 E c
PROJECT NAME: DRILLER/CONTRACTOR: S
Warrenton Data Center All American Geotech, Inc. —_—
DITEIEOEATIONE LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING »
468
o = Plastic Limit Water Content Liquid Limit
S I I I > al F X
“L_"— % F E E E = g & STANDARD PENETRATION BLOWS/FT
= E § UD_’ g DESCRIPTION OF MATERIAL ; g 2 ROCK QUALITY DESIGNATION & RECOVERY
5 |£§|S|2|¢8 AR = — re
= <§t % <§t I3 2 uﬂ —— REC
wv ¢ O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
E . Topsoil Thickness [6"] &uﬁ R
] (ML) SILT, brownish gray, moist, loose to B W 4
S1|8S |18 [ 8 | yense el 7 ng—a [84.4%]
Aoac lacit-ea i 27 4
B35—T8G1 06U __ 5-6-9 !1 H [82.5%)
194 | SS 18 12 J (15)
5452 463
J 1 71012
S-3| S5 | 18 | 16 - {22)
Ril 1 111216
1s4a|ss |18 18 -,
10 458
] ] 101519
]s5| ss |18 | 18 4 (34)
15 453
E WEATHERED ROCK, gray, moist, very i
N dense ] )
S6 [ S5 [ § g5 50/5
B | (s0/5")
20+ 448
7155 3 3 1 50/3"
__ _: (50/3")
25 END OF BORING AT 25.0 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) Dry BORING STARTED:  Sep 292021 CAVE INDEPTH:  12.7
¥ WL {Completion) Dry BORING
. Sep 29 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) [y DRILLING METHOD: 3.25 HSA




CLIENT:

Bohler Engineering

PROJECT NO.:
01:31153 B-12

BORING NO.:

SHEET:
1of1

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

vl

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
474
[ = Plastic Limit Water Content Liquid Limit
4w | 2|3 9| E % A
= o X = | e =
i % F & E = z g () STANDARD PENETRATION BLOWS/FT
= 5 § UD_I g DESCRIPTION OF MATERIAL - E— 2 ROCK QUALITY DESIGNATION & RECOVERY
5 23|28 A = == ra0
<§( & 2 & 2 = — REC
n n (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
- . Topsoil Thickness [6"] .
i (SM) SILTY SAND, reddish brown, moist, 1 3as
1s1| 55|18 | 18 | |50se = (9)
5l (ML) SANDY SILT, reddish brown, moist, i -
152 | ss | 18 | 18 | medium dense ] (18)
5 " - = 469
- (ML) SILT, light brown, moist, medium 4
i dense 1 101312
1S3 SS 18 18 | (25)
E 1 101118
1sa|ss|18]18 1 s
10 464 —
- 1 nen
1S5 SS 18 18 | (19)
15 459 —
] WEATHERED ROCK, light brown and gray, i
] moist, very dense jii
o L . &4 1 s
] 1 (sors"
20 454
S-7 [ 88 g 5 = s 1 50/5"
] END OF BORING AT 23.9FT ] (50/57)
25 449 —
30 444 -

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

Y WL {First Encountered) Dry BORING STARTED: Oct 02 2021 CAVE IN DEPTH: 14.0
¥ WL (Completion) Dry BORING
. Oct 02 2021 HAMMER TYPE: Auto
Y WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) ATV DRILLING METHQOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: e
Bohler Engineering 01:31153 B-13 10f1 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
Warrenton Data Center All American Geotech, Inc. —_— —
SITE LOCATION: Sii)
Lee Highway and Blackwell Road, Warrenton, Virginia 20186 e Aae)
NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING -
490
-4 = Plastic Limit Water Cantent Liquid Limit
. @ w 2| z v E % A
. 1 o et =
"L_'Z % i E‘ E 5 =z g ) STANDARD PENETRATION BLOWS/FT
E E ; S g DESCRIPTION OF MATERIAL ; g 2 ROCK QUALITY DESIGNATION & RECOVERY
s |2|5|2|8 £l 3 2 == ka0
21322 2| Z — REC
n n (O CAUBRATED PENETROMETER TON/SF
[FINES CONTENT) %
I Topsoil Thickness [4"] S 1
i (ML) SILT WITH SAND, reddish brown, 1 ass
Js1|ss |18 10 : : 1 @ 2, Y
moist, loose to medium dense ( ad.
- 236
1s82]ss |18 | 12 - 9
5 485
- _. 7-8-11
1S3 | Ss | 18 | 18 — (19)
Lyttt (SM)SILTY SAND WITH GRAVEL, gray and 1 s
B dark brown, moist, medium dense to T (50/4")
10 very dense 480
Al __ 12-13-15
]s5|ss |18 18 1 s
15 475
] 1 101217
N 5-6 SS 18 18 ) (29)
20 470
- —
] WEATHERED ROCK, dark brownish gray, 7
s ss—t—2 > moist, very dense 1 5o
] -1 (50/2")
25 | 465 —|
58155 &) 6 - so0/0"
i AUGER REFUSAL AT 27.0 FT 4 (s0/0")
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:  Sep 302021 CAVE INDEPTH: 185
¥ WL (Completion) Dry
EORINS ) Sep 302021 HAMMER TYPE:  Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) o DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

PROJECT NO.:
01:31153 B-14

BORING NO.:

SHEET:
1ofl

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

53]

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
500
o — Plashc Limit Water Content Liquid Limit
jum} T é = 2] = x—_’. &
= g o X = ) = =
= > ~ E Z 2 = g X STANDARD PENETRATION BLOWS/FT
= 213l DESCRIPTION OF MATERIAL 5 e - ROCK QUALITY DESIGNATION & RECOVERY
512|328 g 5| = e
<§z & E: & 2 P — REC
i v (O CALIBRATED PENETROMETER TON/SF
— |FINES CONTENT) %
- \_Topsoil Thickness [3"] i -
] (MH) ELASTIC SILT, light brown, moist, 1 344
S1| 55 | 18 | 18 | frm o stiff - @
Aeae Lo 0 -: 27 M »
B o e R 1) N 2-4-5 |B5. 7%,
1186 ss | 18 | 18 1 @ aona%
552 - - 495 —
g (SM) SILTY SAND, brown, moist, medium 4
] dense to dense 1 so11
1S3 Ss |18 | 18 = (20) 0 af%s
i J 101219
]S54|ss |18 | 18 i (31)
10 490
] WEATHERED ROCK, reddish brown and i
] black, moist, very dense ] i
S5 | 8§ L 5 50/5
l T (so/5")
15— 485 —
56 ——2 — 1 s
- END OF BORING AT 18.7 FT -1 {50/2"
20— 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 30 2021 CAVE INDEPTH:  11.5
¥ WL (Completion) Dry
HORING . Sep 30 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) Fese DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: e
Bohler Engineering 01:31153 B-15 10f1 E c
PROJECT NAME: DRILLER/CONTRACTOR: ;
Warrenton Data Center All American Geotech, Inc. —_—
SITE LOCATION: LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrentan, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION:
p— BOTTOM OF CASING )
5 =3 Plastic Limit Water Content Liquid Limit
= =) o = z bt} E B} X A
E % K Z ;>: E E g & STANDARD PENETRATION BLOWS/FT
= E § 5 g DESCRIPTION OF MATERIAL ; 8 % ROCK QUALITY DESIGNATION & RECOVERY
o e} s} [anl <
518z |%|8 = 5 B — o
= I Z o« = o —— REC
n - (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
4 \_Topsoil Thickness [4"] .
] (CL) LEAN CLAY WITH SAND, grayish / 1 34s 2 4
151 sS |18 |12 | prown, moist, stiff 4 uo o o8B ssu
-t / —
P35-BG11-60 i : TR e
— - 447 6%
187 | ss | 18 | 17 7/ 1 @
5152 . { 492
- (ML) SANDY SILT WITH GRAVEL, light 4
] brown and gray, moist, very dense 1 232429
| S3|5ss |18 | 18 e (53)
g WEATHERED ROCK, grayish brown to 1 ‘s as0/3
154155 |15 | 14 | gray, moist, very dense 1 e
10 487 —
55 T E 4 b 50/3"
': __ (50/3")
15 482
56 5 1 T E— _ 4"
] S AUGER REFUSAL AT 16.1 FT 1| I
20 477
25 472
30 467

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 302021 CAVE IN DEPTH: 10.3
¥ WL (Completion) Dry BORING
) Sep 30 2021 HAMMER TYPE: Auto
Y WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) = DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT:
Bohler Engineering

PROJECT NO.:
01:31153 B-16

BORING NO.:

SHEET:
1of1

PROJECT NAME:
Warrenton Data Center

DRILLER/CONTRACTOR:
All American Geotech, Inc.

SITE LOCATION:

Lee Highway and Blackwell Road, Warrenton, Virginia 20186

LOSS OF CIRCULATION

3]

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
475
o = Plastic Limit Water Content Liquid Limit
~la|lw | =|Z 9l F i % A
E % F E E E = g ® STANDARD PENETRATION BLOWS/FT
= = DESCRIPTION OF MATERIAL =z 8 2 ROCK QUALITY DESIGNATION & RECOVERY
a 4 = = C>) ) 2 (@)
2183|538 AR 2 — R0
. A Z o = o —— REC
Ll Cal () CALIBRATED PENETROMETER TON/SF
JF1NEs CONTENT) %
- . Topsoil Thickness [6"] -
] (SM) SILTY SAND, brown, moist, loose B
1 S-1 SS 18 18 ) (10) 2&5
E (ML) SANDY SILT, light brown and gray, i =
1s2|ss |18 | 18 | moist, medium dense 1
5 470
i 1 668
1S3 ) ss5 |18 | 18 - (14) 14 3 [s46%]
1
.l : 5-7-11
]s4|ss |18 |18 1 us
10 465
— __ 10-13-17
1S5|Ss |18 | 14 | (30)
15 460
] WEATHERED ROCK, light brown, moist, : i
Lo L a— V&Y HEnse i 1 s0/8"
7] T (s047)
20 455
P 5 L s
i END OF BORING AT 24.0 FT 1 (50/5")
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
LI . Oct 02 2021 HAMMER TYPE: Auto
Y WL {Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) A-?v ° DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




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

¥ @ |||§“

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING
492
-4 [ Plastic Limit Water Content Liquid Limit
| g8le|Z]z2 al F x Y
. — w — =
~""_—'« % = E E = = ﬁ (%) STANDARD PENETRATION BLOWS/FT
E uZJ § S '-'>J DESCRIPTION OF MATERIAL E g % ROCK QUALITY DESIGNATION & RECOVERY
g z 2 = 8 I<—( % 3 == RQD
E S E . = = —— REC
v n O CALIBRATED PENETROMETER TON/SF
" [FINES CONTENT] %
. Topsoil Thickness [3"] .
] (SM) SILTY SAND, reddish brown, moist, 1 a4
4151|8518 |20 | |50se =] (@) Y s
. o 3aa
]s2]ss |18 | 18 L I (8)
5 e 487
- (ML) SANDY SILT, brown and gray, moist, 4
very loose 1 122
1s3|ss| 18] 18 B ad
B r WEATHERED ROCK, dark gray, moist, very 1 sos” i
] dense 1 (s0/5")
10 482
ALy Ss 3 3 - i 50/3“ ®sm'
N END OF BORING AT 13.8 FT | (50/3")
15— 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 CAVE INDEPTH: 7.0
¥ WL (Completion) Dry
BORING . Oct 02 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) a'er DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: —
Bohler Engineering 01:31153 B-18 10f1 E c
PROJECT NAME: DRILLER/CONTRACTOR: s
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:
o BOTTOM OF CASING »
>4 = Plastic Limit Water Content Liquid Limit
. @ w = Zz A E . X L
E % F ,i—’ g ,_,g_, =z _g X STANDARD PENETRATION BLOWS/FT
. = X = o DESCRIPTION OF MATERIAL pot Q = ROCK QUALITY DESIGNATION & RECOVERY
o ] o 5 2 w :: (@)
lzlz]3]8 5| 3 = e
2 a =3 o =2 o —— REC
« n (O CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
4 . Topsoil Thickness [6"] S i
1 (SM) SILTY SAND, reddish brown, maist, N
181 sS |18 | 18 ; . 7)
loose to medium dense (
1 1 asa
= 5'2 SS 18 18 - (12)
5 477 —
i 1 7913
1S3| 5SS |18 | 18 Al (22)
7 (ML) SILT, light brown, moist, dense ]
= - 15-15-22
L) 5'4 SS 18 18 - (37)
10 472
B WEATHERED ROCK, light brown to i
] rayish brown, moist, very dense 7
S5 185 LY 5 By L E 50/5"
] 1 s0/57)
15 467 —
A LY 4 i 7 50/4"
] END OF BORING AT 18.9 FT T (s0/4")
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
s . Oct 01 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) A1C'1\>J ENE G DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET:
Bohler Engineering 01:31153 B-19 1of1 E c
PROJECT NAME: DRILLER/CONTRACTOR:
Warrenton Data Center All American Geotech, Inc. ——————
BIFEICEAT e LOSS OF CIRCULATION
Lee Highway and Blackwell Road, Warrenton, Virginia 20186
NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING =
490
o = Plastic Limit Water Content Liquid Limit
dlw| 2|2 21 B B -
— = = o =
"L_"— g = & z & z § (X STANDARD PENETRATION BLOWS/FT
= R = | T DESCRIPTION OF MATERIAL 2| 8 2 ROCK QUALITY DESIGNATION & RECOVERY
o - . et 3 w 2 0
g a > o 8 I<—( a E‘ === RQD
<§( % <§( & 2 @ —— REC
v - () CALIBRATED PENETROMETER TON/SF
: [FINES CONTENT] %
8 Topsoil Thickness [4"] Y rvi .
] (CL) SANDY LEAN CLAY, reddish brown, 1 443
S1|ss |18 |18 | et firm x/ 4 o 2%
- YA .
nas- 86360 (GM) SILTY GRAVEL WITH SAND, reddish 1 a4e 24
1190 | ss | 18 | 18 | brown and brown, moist, loose to b
5152 medium dense i 485
I 1 334
1S3|ss |18 | 18 _ )
o J  o7s
]s4| sSs |18 | 18 ] (15)
10 480
] WEATHERED ROCK, light brown and dark !
i ray, moist, very dense 7
S5 S [ 5 5 Ei2y v 7 s
i T (s0/5)
15 475-
& = 5 ¥ 4 50/1"
- END OF BORING AT 18.6 FT -+ (s0/1%)
20+ 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 INDEPTH: 145
¥ WL {Completion) Dry
OIS ) Oct 01 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
¥ WL (Stabilized) oy DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




R
CLIENT: PROJECT NO.: BORING NO.: SHEET: E—
Bohler Engineering 01:31153 B-20 10of1 E c
PROJECT NAME: DRILLER/CONTRACTOR: s
Warrenton Data Center All American Geotech, Inc. ——
SITE LOCATION:
N )iany)
Lee Highway and Blackwell Road, Warrenton, Virginia 20186 JESpraneirna 2o
NORTHING: EASTING: STATION: SURFACE ELEVATION:
o BOTTOM OF CASING -
o = Plastic Limit Water Content Liquid Limit
o w Z = %) = %
E > E = = g = ©
— oD w E et =2 h ® STANDARD PENETRATION BLOWS/FT
T 21 21w DESCRIPTION OF MATERIAL =z| 8 2 ROCK QUALITY DESIGNATION & RECOVERY
T |2(3]2]8 El S| 2 e
<§t 3 <§( o 2 o —— REC
- - (O CAUBRATED PENETROMETER TON/SF
[EINES CONTENT] %
- Topsoil Thickness [4"] .
] {SM) SILTY SAND, brown, moist, loose 1 a4
Js1|ss |18 10 1 @
| (ML) SILT, reddish brown to grayish p .
52| ss | 18 | 18 | brown, moist, medium dense to very 7] ('1;)
5 dense 485
i _. 7-9-10
1S3 | Ss |18 | 18 - (19)
B (MH) ELASTIC SILT WITH SAND, yellowish ] )
154 ss |18 | 18 | brown, moist, hard to very hard 7 i31;
10 480
] 81526
1ss|ss |18 18 1 e
15 475
Jl 2 172335
Js6|ss| 18|18 1 e
20 470
p WEATHERED ROCK, light brown and gray, i
7] moist, very dense ] .
o S Y 50/5
7] T (s0/5")
25— 465 —
TE S5 aq : m 50/4"
gii END OF BORING AT 28.9 FT 7] (50/4)
30+ 460 —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
37 WL {First Encountered) Dry BORING STARTED:  Oct 01 2021 CAVE IN DEPTH:  23.0
¥ WL (Completion) Dry
——— . Oct 01 2021 HAMMER TYPE: Auto
¥ WL (Seasonal High Water) COMPLETED:
IPMENT: LOGGED BY:
¥ WL (Stabilized) IE‘_?‘:J 28 BY. DRILLING METHOD: 3.25 HSA

GEOTECHNICAL BOREHOLE LOG




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



Laboratory Testing Summary

Atterberg Limits **Percent Moisture - Density CBR (%)
Sample Location Sample | Depth AMC Soil Passing #Organic
P Number (feet) (%) Type No. 200 <Maximum | <Optimum . . |Content (%)
LL PL Pl . . . 0.1in.|0.2 in.
Sieve Density (pcf) | Moisture (%)
B-01 S-10 B8.5-39.7f 16.5 ML NP NP NP 75.6
B-01 S-2 3.5-5 15.1
B-02 S-1 1-2.5 24.7
B-02 S-2 3.5-5 11.2
B-02 S-5 13.5-15 12.6
B-03 S-1 1-2.5 253
B-03 S-2 3.5-5 21.6 ML 44 28 16 71.0
B-04 S-1 1-2.5 26.2
B-04 S-3 6-7.5 16.9
B-04 S-5 13.5-15 | 22.6
Notes: See test reports for test method, “ASTM D2216-19, *ASTM D2488, **ASTM D1140-17, #ASTM D2974-20e1 < See test report for D4718 corrected
values
Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California
Bearing Ratio, OC: Organic Content
Project: Warrenton Data Center Project No.: 01:31153

Client:

Date Reported:

51

Office / Lab

ECS Mid-Atlantic LLC - Chantilly

Address

14026 Thunderbolt Place Suite
100 Chantilly, VA 20151-3232

Office Number / Fax

(703)471-8400

(703)834-5527

Tested by

Checked by Approved by

jvong

Htran

Dtran




Laboratory Testing Summary

Atterberg Limits *Percent Moisture - Density CBR (%)
Sample Location Sample Depth AMC Soil Passing #Organic
P Number (feet) (%) Type No. 200 <Maximum | <Optimum . . |Content (%)
LL PL Pl . - . 0.1in.]0.2 in.
Sieve Density (pcf) | Moisture (%)
B-05 S-3 6-7.5 28.8
B-05 S-9 33.5-35 19.9 ML 45 30 15 87.5
B-06 S-1 1-2.5 25.2
B-06 S-3 6-7.5 41.6
B-06 S-5 13.5-15 18.3
B-07 S-2 3.5-5 18.4
B-07 S-3 6-7.5 31.6 CH 60 28 32 86.0
B-08 S-1 1-2.5 29.0
B-08 S4 8.5-10 46.1
B-08 S-6 18.5-20 | 25.3
Notes: See test reports for test method, YASTM D2216-19, "ASTM D2488, **ASTM D1140-17, #ASTM D2974-20e1 < See test report for D4718 corrected
values
Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California
Bearing Ratio, OC: Organic Content
Project: Warrenton Data Center Project No.: 01:31153

Client:

Date Reported:

Office / Lab

ECS Mid-Atlantic LLC - Chantilly

31

Address

14026 Thunderbolt Place Suite
100 Chantilly, VA 20151-3232

Office Number / Fax

(703)471-8400

(703)834-5527

Tested by

Checked by

Approved by

jvong

Htran

Dtran




Laboratory Testing Summary

Atterberg Limits “*Percent Moisture - Density CBR (%)
Samole Location Sample | Depth AMC Soil Passing #Organic
e Number (feet) (%) Type No. 200 <Maximum | <Optimum . . |Content (%)
LL PL Pl . - . 0.1in.|0.2 in.
Sieve Density (pcf) | Moisture (%)
B-09 S-2 3.5-5 34.8
B-09 S4 8.5-10 30.8 ML NP NP NP 72.7
B-10 S-1 1-2.5 21.5
B-10 S-2 3.5-5 28.0
B-10 S-3 6-7.5 18.2
B-11 S-1 1-2.56 24.7 ML 45 28 17 81.4
B-11 S-3 6-7.5 13.9
B-12 S-1 1-2.5 26.1
B-12 S-2 3.5-56 13.7
B-12 S-4 8.5-10 25.1
Notes: See test reporis for test method, "ASTM D2216-19, "ASTM D2488, **ASTM D1140-17, #ASTM D2974-20e1 < See test report for D4718 corrected
values

Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California
Bearing Ratio, OC: Organic Content

Project: Warrenton Data Center Project No.: 01:31153
Client: Date Reported:
Office / Lab Address Office Number / Fax
) (703)471-8400
c ECS Mid-Atlantic LLC - Chantilly iy R e
antilly, (703)834-5527
e

Tested by Checked by Approved by

jvong Htran Dtran




Laboratory Testing Summary

Atterberg Limits *Percent Moisture - Density CBR (%)
Sample Location Sample | Depth AMC Soil Passing #0Organic
P Number (feet) (%) Type No. 200 <Maximum | <Optimum . . |Content (%)
LL PL Pl f . . 0.1in.|0.2 in.
Sieve Density (pcf) | Moisture (%)
B-13 S-1 1-2.5 30.6
B-13 S-2 3.5-6 18.4 ML 46 28 18 77.6
B-14 S-2 3.5-5 30.7 MH 51 30 21 86.3
B-14 S-3 6-7.5 31.6
B-14 S4 8.5-10 304
B-15 S-1 1-2.5 25.5 CL 44 26 18 76.5
B-15 S-3 6-7.5 10.8
B-16 S-1 1-2.5 245
B-16 S-3 6-7.5 35.1 ML NP NP NP 54.6
B-16 S-5 13.5-15 | 25.8
Notes: See tesl reports for test method, ~AASTM D2216-19, "ASTM D2488, ""ASTM D1140-17, #ASTM D2974-20e1 < See lesli report for D4718 corrected
values
Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California
Bearing Ratio, OC: Organic Content
Project: Warrenton Data Center Project No.: 01:31153

Client;

Date Reported:

Office / Lab

ECS Mid-Atlantic LLC - Chantilly

51

Address

14026 Thunderbolt Place Suite
100 Chantilly, VA 20161-3232

Office Number / Fax

(703)471-8400

(703)834-5527

Tested by

Checked by

Approved by

jvong

Htran

Dtran




Laboratory Testing Summary

Atterberg Limits **Percent Moisture - Density CBR (%)
A = . .
Sampleiogation Szmgl:" I()::::; (2:'(): '?YOF:L F::)slegg <Maximum | <Optimum . . C’:)(r:::g:tn ;f/o)
LL PL Pl Sieve Density (pcf) | Moisture (%) 0.1 in.| 0.2 in.
B-17 S-1 1-2.5 13.7
B-17 S-3 6-7.5 36.0
B-18 S-2 3.5-5 252
B-18 S-3 6-7.5 224
B-18 S4 8.5-10 14.7
B-19 S-1 1-2.5 21.2
B-19 S-3 6-7.5 49.2 GM 61 38 23 45.3
B-20 S-1 1-2.5 18.9
B-20 S-2 3.5-5 34.5
B-20 S-4 8.5-10 31.5 MH 63 38 25 76.2
Notes: See test reports for test method, *AASTM D2216-19, "ASTM D2488, "*ASTM D1140-17, #ASTM D2974-20e1 < See test report for D4718 corrected
values
Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity index, CBR: California
Bearing Ratio, OC: Organic Content
Project: Warrenton Data Center Project No.: 01:31153

Client:

Date Reported:

Office / Lab

ECS Mid-Atlantic LLC - Chantilly

51

Address

14026 Thunderbolt Place Suite
100 Chantilly, VA 20151-3232

Office Number / Fax

(703)471-8400

(703)834-5527

Tested by

Checked by

Approved by

jvong

Htran

Dtran




Laboratory Testing Summary

Atterberg Limits *Parcent Moisture - Density CBR (%)
Sample Location Sample Depth AMC Soil Passing #Organic
P Number (feet) (%) Type No. 200 <Maximum | <Optimum . . |Content (%)
LL PL Pl . . . 0.1in.|0.2 in.
Sieve Density (pcf) | Moisture (%)
B-02 D3S-191 1-6 11.7 CL 39 18 21 85.6 122.1 15.2
B-04 D3S-188 1-6 2.2 ML NP NP NP 85.1 112.3 15.8
B-07 D3S-193 1-6 2.6 CL 37 19 18 86.5 112.2 17.7
B-09 D3S-189 1-6 5.2 ML 49 28 21 76.4 99.5 21.6
B-11 D3S-194 1-6 21 ML 41 27 14 82.5 119.2 13.8
B-14 D3S-186 1-6 5.6 CL 49 27 22 85.7 102.3 224 5 47
B-15 D3S-187 1-6 5.6 CL 45 21 24 81.6 111.0 17.7 7.6 6.6
B-19 D3S-190 1-6 33.6 CH 55 24 31 72.0 101.9 24.2

Notes: See test reports for test method, *ASTM D2216-19, "ASTM D2488, **ASTM D1140-17, #ASTM D2974-20e1 < See test report for D4718 corrected
values

Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity index, CBR: California
Bearing Ratio, OC: Organic Content

Project: Warrenton Data Center Project No.: 01:31153
Client: Date Reported:
Office / Lab Address Office Number / Fax
. (703)471-8400
c ECS Mid-Atlantic LLC - Chantilly el e o
antily, (703)834-5527
P A

Tested by Checked by Approved by

jvong Htran Dtran




LIQUID AND PLASTIC LIMITS TEST REPORT

GO
Dashed line indicates the approximale /

upper limit boundary for natural soils /

P
L
A
S
T
|
C
|
T
Y
|
N
D
E
X
10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
TEST RESULTS (ASTM D4318-10 (MULTIPOINT TEST))
pample Sample Sample |\, | pp | I | %<#do | %<#200 | AaSHTO | USCS Material Description
Location Number | Depth (ft) : ) N
u B-01 810 3853975 | Np | N | NP 95.3 75.6 A ML Silt with Sand Trace Mica Yellow Light
y . : . Brown
& | Bo3 52 355 | 44| 28| 16| 917 | 70 | A7s ML || v vsos Mg Yelow Light
) . . Brown
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-7-6 CH Fat Clay Light Brown
* B-09 sS4 B.5-10 el ne | e 95.9 72.7 Al ML Silt with Sand Trace Mica Yellow Light
: . i ) Brown
® B-11 S-1 1-2.5 45 28 17 95.3 81.4 A-7-6 ML Silt with Sand Trace Mica Brown
Silt with Sand Trace Mica Yellowish
| B-13 S-2 3.5-5 46 28 18 89.9 77.6 A-7-6 ML Light Brown
e B-14 S-2 3.5-5 51 30 21 94,7 86.3 A-7-5 MH Elastic Silt Trace Mica Light Brown
YAN B-15 S-1 1-2.5 44 26 18 85.8 76.5 A-7-6 CL Lean Clay with Sand Light Brown
Sandy Silt Trace Mica Yellowish Light
X B-16 S-3 6-7.5 NP | NP | NP 85.3 54.6 A-4 ML Brown
Project: Warrenton Data Center Project No.: 01:31153
Client: Date Reported:
? Office / Lab Address Office Number / Fax
. . ) 14026 Thunderbolt Place Suite 100 (703)471-8400
g ECS Mid-Atlantic LLC - Chantilly Chantilly, VA 20151-3232 (703)834-5527
e

Tested by Checked by Approved by

jvong Htran Dtran




LIQUID AND PLASTIC LIMITS TEST REPORT

G0
Dashed hine indicates the approximate
upper limit boundary for natural soils

50
P
L
A
8 4
T
I
o}
|
T a0
Y
|
N
D
E 2
X

10

k ML or OL MH or OH
0 '
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
TEST RESULTS (ASTM D4318-10 (MULTIPOINT TEST))
Sl Sample | Sample | ,, | o | p | o<g40 | %<#200 | AASHTO | USCS Material Description
Location Number Depth (ft) ¢ y P
Silty Gravel with Sand Trace Mica
[ | B-19 S-3 6-7.5 61 | 38 | 23 53.5 453 A-7-5 GM - Yellowish Brown
astic Silt with Sand Trace Mica
L B-20 S-4 8.5-10 63 | 38 | 25 88.6 76.2 A-7-5 MH Yellowish Light Brown
Project: Warrenton Data Center Project No.: 01:31153
Client: Date Reported:
Office / Lab Address Office Number / Fax

3

ECS Mid-Atlantic LLC - Chantilty

14026 Thunderbolt Place Suite 100
Chantilly, VA 20151-3232

(703)471-8400
(703)834-5627

Tested by

Checked by Approved by

jvong

Htran Dtran




LIQUID AND PLASTIC LIMITS TEST REPORT

80
Dashed line indicates the approximalte / .
upper limil boundary for natural soils /
50
P
L
A
S 40
T
|
C
|
T 30
Y
|
N
D
E 2
X
10
MH or OH
v L/
0 10 20 30 40 50 60 70 80 30 100 110
LIQUID LIMIT
TEST RESULTS (ASTM D4318-10 (MULTIPOINT TEST))
Sample Sample | Sample |\, | p | p | ocpa0 | %<#200 | AASHTO | USCS Material Description
Location Number | Depth (ft) i ° p
& B-02 D3S-191 1-6 39 18 21 98.8 85.6 A-6 CL Lean Clay Yellowish Brown
* B-04 D3S-188 1-6 NP | NP | NP 97.9 85.1 A-4 ML Silt Trace Mica Yellowish Brown
A B-07 D38-193 1-6 37 19 18 96.0 86.5 A-6 CL Lean Clay Trace Mica Brown
o B-09 D3S-189 1-6 49 28 21 91.1 76.4 A-7-6 ML Silt with Sand Brwon
* B-11 D35-194 1-6 41| 27| 14| o709 | 825 | A7 Mo || o withiSand g:;;’n"”'ca gl
® B-14 D3S-186 1-6 49 27 22 95.3 85.7 A-7-6 CL Lean Clay with Sand Yellowisht Brown
d B-15 D38-187 1-6 45 21 24 92.4 81.6 A-7-6 CL Lean Clay with Sand Yellowish Brown
& B-19 D3S-190 1-6 55 24 31 80.6 720 A-7-6 CH Fat Clay with Sand Brown
Project: Warrenton Data 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
Chantilly, VA 20151-3232

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

Tested by

Checked by

Approved by

jvong

Htran

Dtran




PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse GRAVEL Coarse | Medium l Fine Sikl e
3 2"1.5" 1"3M4" 12°3/8" #4 #10 #20 #40 #60 #100 #140 #200
100 H——
|
[T JE = —— i i | — M = = e =
80 +— —— - — — b —
® 70 4+———}—4— EEENSSIERR = = = L
-a 60 b S — S— Y 1 == e e s . E— —
7]
©
o 50
[
o
8 40 — ) - - — ——
C
[
S 30 {—
©
a.
20 =
10 4 I S T— ST S i ——— e — S— — — — — - —
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
g yro i Dry Mass of sample, g 40.6
Particle Size % Passing FIPanicle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0
Vi " si i
710 98.6 ery coarse, >3" sieve 0.0
#20 97.2
N i .0
720 95.3 Gravel, 3" to # 4 sieve 0
#60 93.3 .
7100 891 Coarse Sand, #4 to #10 sieve 1.4
$200 Ak Medium Sand, #10 to #40 3.3
Fine Sand, #40 to #200 13.9
Fines <#200 81.4
[Gscs ML f[Ciquid Limit 25 |50 | 0.167 ||pso b0
[lrASHTO A-7-6 ||Pastic Limit 28 |ibss | 0.104 |p3o Jlcu
|lusCcs Group Name Silt with sand ||Piasticity index 17__ |lpso Jp1s e

Project: Warrenton Data Center

Client:

Sample Description: Silt with Sand Trace Mica Brown
Sample Source: B-11

Date Reported:

Project No.: 01:31153
Depth (ft): 1-2.5
Sample No.: §-1

3

Office / Lab

Address

Office Number / Fax

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




PARTICLE SIZE DISTRIBUTION

SAND
iy Casrss GRAVEL Coarse | Medium | Fine Stk il
3" 2"1.5" 1"3M" 1/2°8° #4 #10 #20 #40 #H60 #100 #140 #200
100 L $ 1
90 ——— — thems— - L N— e — e —— e LI R e - S ——
80 {—— AL LR — \-:?\-1 B
py
(=]
O\ 70 et S & — HE. —-— |
-a 60 — S N L2 — —_— — TS — - -l —d
1]
@©
o 5 b .
[0}
)]
Q 40 oo — e ecga —_—— NN S
[=4
®
e 3
[0}
a
20 e
10 et p— —] e s - - - —— NI SRS S-SR TN V= — - S—
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
9 Y Dry Mass of sample, g 42,3
Particle Size % Passing rPanicIe Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
3/14" 100.0 .
38" 95.4 Very coarse, >3" sieve 0.0
4 94.8 " )
710 508 Gravel, 3" to # 4 sieve 5.2
#20 87.8
C i :
%90 358 oarse Sand, #4 to #10 sieve 4.0
#60 84.3 .
7100 52.0 Medium Sand, #10 to #40 5.0
#200 163 Fine Sand, #40 to #200 9.3
Fines <#200 76.5
[Cscs cL |Giquia Limit 44 |jps0 | 1592 |[pso b0
[laasHTO A-7-6 |[Prastic Limit 26 |lpss | 0.320 |jp3o Jicu
[[USCS Group Name Lean clay with sand ||Plasticity Index 18 "DGO ||l_)15 "Cc

Project: Warrenton Data Center

Client:

Sample Description: Lean Clay with Sand Light Brown

Sample Source: B-15

Project No.: 01:31153
Depth (ft): 1-2.5
Sample No.: S-1
Date Reported:

Office / Lab

Address

Office Number / Fax

531

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




PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse GRAVEL Coarse | Medium | Fine Sith .
3" ZU15T 1M3 12730 #4 #10 #20  #40 #60 #100 #140 #200
100 : [l : : : L '] 1 L 2
90 — ——— = —
80 §— — A
-a 60 e e —— _ — - = NS B S -
7]
©
o 50
)
o)
S 40 SELEUNE TS S SN R YRRLEE A — ™
c
)
e 3
)
o.
20 T
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TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
g Yo ' 2 Dry Mass of sample, g 43.6
Particle Size % Passing |Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0
Vi " si K
710 983 ery coarse, >3" sieve 0.0
#20 96.1
G ! i )
%0 Y ravel, 3" to # 4 sieve 0.0
#60 93.4 .
7100 0.7 Coarse Sand, #4 to #10 sieve 1.7
86.
LAY 3 Medium Sand, #10 to #40 3.6
Fine Sand, #40 to #200 8.4
Fines <#200 86.3
[fuscs MH |[Liquid Limit 51  |[pso | 0.134 |bso |lp10
[faasHTO AT7-5 |[Ptastic Limit 30 |ioss |p3o Jlcu
[luscs Group Name Elastic silt J[Prasticity Index 21 Jloso [lp1s llce

Project: Warrenton Data Center

Client:

Sample Description: Elastic Silt Trace Mica Light Brown
Sample Source: B-14

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

A — 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




PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sievin, Hydrometer Sedimentation
g yero : Dry Mass of sample, g 41.7
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
1, 3" i }
720 914 Gravel, 3" to # 4 sieve 35
#40 89.9 .
760 386 Coarse Sand, #4 to #10 sieve 3.0
#100 85.7
Medi d 6
4200 776 edium Sand, #10 to #40 3
Fine Sand, #40 to #200 12.3
Fines <#200 77.6
[Gscs ML Ciquid Limit %6 |90 | 0445 Jps0 [
[IAASHTO A-7-6 |[Piastic Limit 28  |lpss | 0.141 Jp3o Jicu
[[Uscs Group Name Silt with sand [[Piasticity Index 18 |losn llb1s lcc

Project; Warrenton Data Center

Client:

Sample Description: Silt with Sand Trace Mica Yellowish Light Brown

Sample Source: B-13

Project No.: 01:31153

Depth (ft): 3.5-5
Sample No.: S-2

Date Reported:

531

Office / Lab

Address

Office Number / Fax

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




PARTICLE SIZE DISTRIBUTION

SAND
iepjeearse GRAVEL Coarse | Medium | Fine ol cald
3" 215" 1"3/4" 1/2"3/8" #4 #10 #20  #40 #60 #100 #140 #200
100 H—— fer 1
-n
go P SR FE— — y N—— . S ns — — et S B —p—
80 R S S — NS FE-- —_— —_ _\ = o= - —
2 ol i " h 1
'a 60 e s ey g TR - - — -— —
[72]
®©
o 50 r u T
®
()]
E 40 e . — R —_— — ——
[
®
© 30
[
o8
20 4 — T
10 N e — ——e — — - ——— — — — —— — —
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
ving Y Dry Mass of sample, g 40.9
Particle Size % Passing JParticle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 .
10 96 Very coarse, >3" sieve 0.0
#20 96.1 ., ,
720 517 Gravel, 3" to # 4 sieve 0.0
#60 88.2 .
7100 52.0 Coarse Sand, #4 to #10 sieve 0.4
2 .
— ac Medium Sand, #10 to #40 7.9
Fine Sand, #40 to #200 20.7
Fines <#200 71.0
[Cscs ML TiCiquid Limit 44 |p% ] 0.328 ]jpso oo
[laasHTO A-7-6 [IPiastic Limit 28 |lpss | 0.184 |b3o Jicu
lluscs Group Name Silt with sand |{Piasticity Index 16 |lpso llp1s Jice

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:

31

Office / Lab

Address

Office Number / Fax

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




PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sievin, Hydrometer Sedimentation
=g L Dry Mass of sample, g 425
Particle Size % Passing Particle Size mm % Passing
3" 100.0 Sample Proportions % dry mass
#4 99.0 .
70 %67 Very coarse, >3" sieve 0.0
#20 94.9
" 4 si .
510 93.0 Gravel, 3" to # 4 sieve 1.0
#60 93.0 .
2100 50.9 Coarse Sand, #4 to #10 sieve 2.3
86.
#200 g Medium Sand, #10 to #40 2.8
Fine Sand, #40 to #200 7.9
Fines <#200 86.0
[OScs CH JGiquid Limit 50 |30 | 0.132 ]jpso b0
[lARASHTO A-7-6 |[Prastic Limit 28 lloss (E [lcu
|]USCS Group Name Fat clay ||Plasticity Index 32 ]LDGO ]DlS Jlce
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
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
rETORETE 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran




PARTICLE SIZE DISTRIBUTION

SAND
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TEST RESULTS (ASTM D422-63(2007))
Sievi Hydrometer Sedimentatio
g yoore — z Dry Mass of sample, g 41.9
Particle Size % Passing r!Parﬁcle Size mm % Passing
3 100.0 Sample Proportions % dry mass
#a 100.0
Y 3" si 5
710 380 ery coarse, >3" sieve 0.0
#20 94.1
G " to # 4 si ;
540 353 ravel, 3" to # 4 sieve 0.0
#60 71.2 )
7100 50.1 Coarse Sand, #4 to #10 sieve 1.1
200 ekl Medium Sand, #10 to #40 13.6
Fine Sand, #40 to #200 30.7
Fines <#200 54.6
[Oscs ML Tiquid Limit NP |pso | 0.615 ][Ds0 Jbto
[faasHTO A4 |{Prastic Limit NP |bss | 0420 |lpso Jlcu
|luSCS Group Name Sandy silt J[Ptasticity Index NP_ lloso | 0.148 Jlp1s Jlee
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 6-7.5
Sample Description: Sandy Siit Trace Mica Yellowish Light Brown Sample No.: S-3

Sample Source: B-16

Date Reported:

531

Office / Lab

Address

Office Number / Fax

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




PARTICLE SIZE DISTRIBUTION

SAND
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TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
3 Y = Dry Mass of sample, g 41.9
Particle Size % Passing |Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
3/4" 100.0 .
e 539 Very coarse, >3" sieve 0.0
#4 64.1 N )
710 595 Gravel, 3" to # 4 sieve 35.9
#20 56.3
Ci d i i
w90 535 oarse Sand, #4 to #10 sieve 4.6
#60 51.0 .
2100 183 Medium Sand, #10 to #40 6.0
#200 23 Fine Sand, #40 to #200 8.2
Fines <#200 45.3
[G5cs GM Tiliquid Limit 81 |50 | 12.350 ]pso | 0.207 |[pio 1
[lRASHTO A-7-5 [IPiastic Limit 38 |lpas | 9.961 |pzo Jlcu |
[lusCs Group Name Silty gravel with sand J|Plasticity Index 23 |lbso | 2.197 [Ipas Jice I

Project: Warrenton Data Center

Client:

Sample Description: Silty Gravel with Sand Trace Mica Yellowish Brown

Sample Source: B-19

Project No.: 01:31153
Depth (ft): 6-7.5
Sample No.: s-3
Date Reported:

3

Office / Lab

Address

Office Number / Fax

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




PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
oL e ' = Dry Mass of sample, g 41.7
Particle Size % Passing |Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 Y
710 908 Very coarse, >3" sieve 0.0
#20 98.5 . ,
720 959 Gravel, 3" to # 4 sieve 0.0
#60 91.5
C d i .2
#7100 524 oarse Sand, #4 to #10 sieve 0
#200 [ Medium Sand, #10 to #40 3.9
Fine Sand, #40 to #200 23.2
Fines <#200 72.7
[Gscs ML ([Ciquia Limit NP %0 oso Jioto
[faasHTO A4 |[Plastic Limit NP |lpss | 0.174 |lbso Jicu
|[usCs Group Name Silt with sand |[Plasticity Index NP__|lbsa lip1s llce
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

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




PARTICLE SIZE DISTRIBUTION
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Very Coarse GRAVEL Coarse | Medium ] Fine SILT CLAY
3" 2"1.5% 173M° 1/2"3/8° ¥4 #10 #20 #40 #B0 #100 #140 #200
100 L
“ | [l 3
00 it — LN - S ¥ B - = % == = = —
80 R —
= 1L 4 h 18
.(-/J- 60 — — — — — S M— - —
2]
@©
ao oo04¢b-iiiv— L . 3 -
(]
o]
S 40 RS = - R . HEmim - N — ! LA UL =
[
)
e 30
[}
a
20 ==t —
10 e e p——— i et e = U S S e e —— - — - e —
0
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sievi Hydrometer Sedi tation
=g yoome s e Dry Mass of sample, g 444
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 .y
710 948 Very coarse, >3" sieve 0.0
#20 91.2 R .
440 8.6 Gravel, 3" to # 4 sieve 0.0
#60 86.4 .
7100 524 Coarse Sand, #4 to #10 sieve 5.2
76.
#200 2 Medium Sand, #10 to #40 6.2
Fine Sand, #40 to #200 12.4
Fines <#200 76.2
[oscs MH JiCiquid Limit 3 |bso | 0.617 |50 b0
[laasHTO A-7-5 ||Prastic Limit 38 |lpss | 0.209 |lp3o flcu
|luscs Group Name Elastic silt with sand [[Plasticity Index 25 |lpso llp1s llcc

Project: Warrenton Data Center

Client:

Sample Description: Efastic 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
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




PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
4 L Dry Mass of sample, g 41.8
Particle Size % Passing |Particle Size mm| % Passing
35 100.0 Sample Proportions % dry mass
#4 100.0 e
710 1000 Very coarse, >3" sieve 0.0
#20 100.0 . )
720 995 Gravel, 3" to # 4 sieve 0.0
#60 98.1 .
7100 952 Coarse Sand, #4 to #10 sieve 0.0
0 87.5
G Medium Sand, #10 to #40 0.5
Fine Sand, #40 to #200 12.0
Fines <#200 87.5
[GScs ML JCiquia Limit 45 b0 | 0.094 J[bso oo
|[laasSHTO A-T-5 ||Prastic Limit 30 |loss llp3o licu
|lusCs Group Name Silt |IP1asticity Index 15 Jioso llp1s Jlce

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:

3

Office / Lab

Address

Office Number / Fax

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




PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sievin, Hydrometer Sedimentation
g X ' Dry Mass of sample, g 41.5
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 o
710 993 Very coarse, >3" sieve 0.0
#20 97.9 R )
720 953 Gravel, 3" to # 4 sieve 0.0
#60 92.4 .
7100 6.1 Coarse Sand, #4 to #10 sieve 0.7
#200 75.6
Medium Sand, #10 to #40 4.0
Fine Sand, #40 to #200 19.7
Fines <#200 75.6
WUSCS ML ||Liquid Limit NP {lbgo | 0.206 |ipso Jlp1o
[laasHTO A4 ||Plastic Limit NP |lpss | 0.140 [[p3o Jcu
|[ECS Group Name Silt with sand "Plasticity Index NP I]DGO |D15 “E

Project: Warrenton Data Center

Client:

Sample Description: Silt with Sand Trace Mica Yellow Light Brown

Sample Source: B-01

Project No.: 01:31153
Depth (ft): 38.5 - 39.75
Sample No.: S-10

Date Reported:

Office / Lab

Address

Office Number / Fax

3

14026 Thunderbolt Place

ECS Mid-Atlantic LLC - Chantilly

Suite 100 Chantilly, VA

(703)471-8400

20151-3232

(703)834-5527

Tested by

Checked by

Approved by

Remarks

jvong

Htran

Dtran




PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
e A ' Dry Mass of sample, g 53.3
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0 .
710 976 Very coarse, >3" sieve 0.0
#20 96.1 " »
710 953 Gravel, 3" to # 4 sieve 0.0
#60 94.5 .
3100 910 Coarse Sand, #4 to #10 sieve 2.4
7
#200 85 Medium Sand, #10 to #40 2.3
Fine Sand, #40 to #200 9.6
Fines <#200 85.7
[[0scs CL fCiquid Limit 29 |jpso | 0.132 |[pso b0
[BASHTO A-7-6 [Plastic Limit 27 ||pss |lp3o Jicu
|[USCS Group Name Lean clay “Plasticity Index 22 "060 IDlS _"gc

Project: Warrenton Data Center
Client:
Sample Description: Lean Clay with Sand Yellowisht Brown
Sample Source: B-14

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

Sample No.: D3S-186

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




PARTICLE SIZE DISTRIBUTION
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TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
AL Y Dry Mass of sample, g 64.5
Particle Size % Passing riParticIe Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0
710 981 Very coarse, >3" sieve 0.0
20 95.1
:40 0.4 Gravel, 3" to # 4 sieve 0.0
#60 90.3
7100 376 Coarse Sand, #4 to #10 sieve 1.9
#200 1.6
2 Medium Sand, #10 to #40 5.7
Fine Sand, #40 to #200 10.8
Fines <#200 81.6
[0Scs CL J[Ciquid Limit 45 |bso | 0.236 Jfpso lipo If
[rasHTO A-7-6 [Prastic Limit 21 |loss | 0.111 |p3o flcu It
||USCS Group Name Lean clay with sand ||P1asticity Index 24 |Ibso llp1s Jice |

Project: Warrenton Data Center

Client:

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

Project No.: 01:31153

Depth (ft): 1-6

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
pre— 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran




PARTICLE SIZE DISTRIBUTION
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3" 2"1.5" 173/4" 1/2°3/8" #4 #10 #20  #40 #60 #100 #140 #200
100 - - . L 1 i i
T ¥ ! ; T
. i | i i
90 Pl L rEmEv s, R IRE 5 8 SIS . B H R SR (S S T —
° NN i TERHIEE
R 70 oih iy Lpligll 1 HLitg Ll
‘B 60— bt — e o | e
(] It | - ' : ' ' ' 1
8 s {1 L, S : ) gt
) | | ; U S
(%) 40 4+—— 1 e U H i : —
= T T 1 Wil F
| L3 : | H ' i 1 i
° 30 " } : i
$ Uakd ? T EEAR &
20 §— T ——— 4 =T
{3 i ' ] ! ; ¢ i
{ o E i g | } H t NI |
10 === = S ] et _!__.;__E.__ M b} L4 it M— I
& (6 i | | I [
0 Ll i : O I
1000 100 10 1 0.1 0.01 0.001
Particle Size mm
TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
g Y < 2 Dry Mass of sample, g 54.9
Particle Size % Passing |Particle Size mm| % Passing
&l 100.0 Sample Proportions % dry mass
2" 100.0 iy
T 1000 Very coarse, >3" sieve 0.0
1" 100.0 . _
T 7000 Gravel, 3" to # 4 sieve 0.0
3/8" 100.0
d i .
y) 7000 Coarse Sand, #4 to #10 sieve 0.8
#10 99.2
| i d i
320 985 Medium Sand, #10 to #40 1.3
#40 97.9
i d 12,
560 97 1 Fine Sand, #40 to #200 8
#100 92.5 -
3200 5.1 Fines <#200 85.1
[Gscs ML |[Ciquid Limit NP |jp% | 0.1 |50 b0
[laasHTO A4 [[P1astic Limit NP  |loss | ES Jicu
|lusCs Group Name Silt ||Plasticity Index NP |lbsa | lice

Project: Warrenton Data Center

Client:

Sample Description: Silt Trace Mica Yellowish Brown
Sample Source: B-04

Project No.: 01:31153

Depth (ft): 1-6

Sample No.: D3S-188

Date Reported:

3

Office / Lab

Address

Office Number / Fax

ECS Mid-Atlantic LLC - Chantilly

14026 Thunderbolt Place

2015

Suite 100 Chantilly, VA

1-3232

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

Tested by

Checked by

Approved by

Remarks

Htran

Dtran




PARTICLE SIZE DISTRIBUTION

SAND
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TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
g L ' Dry Mass of sample, g 5235.0
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
2" 100.0
T 7000 Very coarse, >3" sieve 0.0
1" 99.2
T 58 2 Gravel, 3" to # 4 sieve 4.3
3/8" 97.3
7 557 Coarse Sand, #4 to #10 sieve 1.1
#10 94.6
720 929 Medium Sand, #10 to #40 3.5
#40 91.1
5650 38.6 Fine Sand, #40 to #200 14.7
#100 83.4
7200 6.4 Fines <#200 76.4
[Gscs ML [Ciquid Limit 29 |50 | 0.037 |pso Jpio
llaAsHTO A-7-6 |[Plastic Limit 28 |loss | 0.176 |ip3o ficu
[lusCS Group Name Silt with sand ||Plasticity Index 21 |loso |lp1s llce
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 1-6
Sample Description: Silt with Sand Brwon Sample No.: D3S-189

Sample Source: B-09

Date Reported:

e ———— 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




PARTICLE SIZE DISTRIBUTION

SAND
Vieny Goarss CIRAVES Coarse [ Medium l Fine ) CLAY
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TEST RESULTS (ASTM D422-63(2007))
Sievi Hydrometer Sedimentati
g e Dry Mass of sample, g 10996.0
Particle Size % Passing Particle Size mm % Passing
3" 100.0 Sample Proportions % dry mass
2" 100.0
\Y " si i
T 100.0 ery coarse, >3" sieve 0.0
g .
ey 22: Gravel, 3" to # 4 sieve 5.6
3/8" 96.9
S Osi .
) 944 Coarse Sand, #4 to #10 sieve 5.7
#10 88.7
i 8.
520 3.1 Medium Sand, #10 to #40 1
#40 80.6 ]
560 70.0 Fine Sand, #40 to #200 8.6
#100 76.7
Fi )
3200 72.0 ines <#200 72.0
[Oscs CH J[Ciquid Limit 55 |lpgo | 2.436 |[pso llb1o
[laasHTO A-7-6 ||Plastic Limit 24 |pss | 1.136 [b3o ficu
|lusCs Group Name Fat clay with sand _|[Prasticity Index 31 |lbsa lipis | fce

Project: Warrenton Data Center

Client:

Sample Description: Fat Clay with Sand Brown
Sample Source: B-19

Project No.: 01:31153

Depth (ft): 1-

6

Sample No.: D35-190
Date Reported:

531

Office / Lab

Address

Office Number / Fax

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




PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse GRAVEL Coarse ] Medium | Fine ST cLAY
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TEST RESULTS (ASTM D422-63(2007))
Sievi Hyd ter Sedi tati
ieving I ydrometer 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 .
#0 998 Very coarse, >3" sieve 0.0
#20 99.3
G I, 3" t i 0.
70 988 ravel, 3" to # 4 sieve 0
#60 98.1
|{ i b
7100 940 Coarse Sand, #4 to #10 sieve 0.2
#200 356 Medium Sand, #10 to #40 1.0
Fine Sand, #40 to #200 13.2
Fines <#200 85.6
[Oscs CL Joiquid Limit 39 |pso | 0.108 |50 b0
[AASHTO A6 |[Plastic Limit 18 |loas JIp30 Jicu
|luscs Group Name Lean clay |IPlasticity Index 21 |lbso |lp1s llcc
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 1-6
Sample Description: Lean Clay Yellowish Brown Sample No.: D3S-191
Sample Source: B-02 Date Reported:
e ] ]
Office / Lab Address Office Number / Fax
E c 14026 Thunderbolt Place (703)471-8400
ECS Mid-Atlantic LLC - Chantilly Suite 100 Chantilly, VA
oA 20151-3232 (703)834-5527
Tested by Checked by Approved by Remarks
jvong Htran Dtran




PARTICLE SIZE DISTRIBUTION

SAND
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TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentatiol
— I yero — L l Dry Mass of sample, g 64.0
Particle Size % Passing IPanicIe Size mm % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0
Vi " si .
710 991 ery coarse, >3" sieve 0.0
#20 97.6
G £ i 0.0
0 6.0 ravel, 3" to # 4 sieve
#60 94.6 .
7100 522 Coarse Sand, #4 to #10 sieve 0.9
#200 ELE Medium Sand, #10 to #40 3.1
Fine Sand, #40 to #200 9.5
Fines <#200 86.5
[Gscs CL [[Ciquid Limi 37 %o | 0.115 |[pso Ipio
llAASHTO A-6 ||Plastic Limit 19 |pss |SER) Jicu
|lUSCS Group Name Lean clay |[Plasticity Index 18 Ibso |Ip1s |
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft): 1-6
Sample Description: Lean Clay Trace Mica Brown Sample No.: D3S-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




PARTICLE SIZE DISTRIBUTION

SAND
Very Coarse GRAVEL Coarse | Medium [ Fine — cLAY
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TEST RESULTS (ASTM D422-63(2007))
Sievin Hydrometer Sedimentation
g y ' Dry Mass of sample, g 51.5
Particle Size % Passing Particle Size mm| % Passing
3" 100.0 Sample Proportions % dry mass
#4 100.0
Y] >3" si 0.0
510 = ery coarse, >3" sieve
#20 98.9
G " i E
730 979 ravel, 3" to # 4 sieve 0.0
#60 96.5
S 10 si I
7100 2.3 Coarse Sand, #4 to #10 sieve 0.3
0 .
20 g2 Medium Sand, #10 to #40 1.8
Fine Sand, #40 to #200 15.4
Fines <#200 82.5
[Oscs ML |[Ciquid Limit a1 |jpso | 0.128 ]jpso b0
[faasHTO A-7-6 |IPrastic Limit 27 |lbss | 0.090 |[lp3o Jicu
[luSCS Group Name Silt with sand |P1asticity Index 14 |lbso lb1s Jlcc

Project: Warrenton Data Center

Client:

Sample Description: Silt with Sand Trace Mica Yellowish Brown
Sample Source: B-11

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

Sample No.

. D3S-194

Date Reported:

531

Office / Lab

Address

Office Number / Fax

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




Laboratory Compaction Characteristics of Soil
Using Standard Effort
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| ™ ----Zero Air Voids  SG 2.70
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3 100.0 S E— - —
: \
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>
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(]
90.0 — | — — .
80.0
|
70.0 - |
4 8 12 16 20 24 28 32 36
Water Content, %
Optimum Moisture Content 22.4 % Preparation ASTM moist preparation
Maximum Dry Unit Weight 102.3 pcf  |Type of rammer Manual - 5.5Ibf (24.5N}
Test Specfication / Method ASTM D698-12e2-method A
Specific gravity - D854 water 270 Assumed
pycnometer
i i i : in. si 0.0 9 ; ]
Cumulative material retained on: gg :: ::::Z - 02 Coarse Aggregate Specific Gravity -
#4 sieve 0.0 %
. L Nat. .o | Plasticity N
Soil Description Moist. % Liquid Limit Index %< #200 USCS AASHTO
Lean Clay with Sand Yellowisht Brown 5.6 49 22 857 CL A-7-6
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.}: 1-6
Sample / Source B-14 Sample No.: D35-186
Test Reference/No.: Date Reported:
Office / Lab Address Office Number / Fax

14026 Thunderbolt Place

ECS Mid-Atlantic LLC - Chantilly

(703)471-8400
Suite 100 Chantilly, VA

201561-3232

(703)834-5527
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Approved by
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Laboratory Compaction Characteristics of Soil
Using Standard Effort

140.0 ~—
‘\;‘ | |
™
.,
s ----Zero AirVoids SG = 270
~
‘\\\I‘
130.0 : ———
|
1200 }——— -
© ‘
(&)
Q
£
o
‘D 110.0
:
=
D
Jad
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100.0 i — <z I
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| | S
90.0 | ' =2
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|
|
80.0 "
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 111.0  pcf  |Type of rammer Manual - 5.5bf (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 %
. - Nat. .o | Plasticity .
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 No.: D35-187
Test Reference/No.: Date Reported:
Office / Lab Address Office Number / Fax

531

ECS Mid-Atlantic LLC - Chantilly

14026 Thunderbolt Place

(703)471-8400

Suite 100 Chantilly, V.
ue gt YA (703)834-5527

20151-3232

Tested by Checked by

Approved by

Remarks

jvong Htran

Dtran




Laboratory Compaction Characteristics of Soil
Using Standard Effort

140.0 - -

130.0

120.0 |

110.0

Dry Unit Weight, pcf

- - - - Zero Air Voids

SG

2.65

100.0

90.0

80.0 y
0 4 8 12 16 20 24 28 32
Water Content, %

Optimum Moisture Content 15.8 % Preparation ASTM moist preparation

Maximum Dry Unit Weight 112.3  pcf |Type of rammer Manual - 5.5Ibf (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 %
C ific Gravity -
38 in. sieve 0.0 % oarse Aggregate Specific Gravity
#4 sieve 0.0 %
. - Nat. | Plasticity 5
Soil Description Moist. % Liquid Limit Index %< #200 USCSs AASHTO
Silt Trace Mica Yellowish Brown 2.2 NP NP 85.1 ML A-4
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.): 1-86
Sample / Source B-04 Sample No.: D3S-188
Test Reference/No.: Date Reported:
Office / Lab Address Office Number / Fax

ECS Mid-Atlantic LLC - Chantilly

531

14026 Thunderbolt Place
Suite 100 Chantilly, VA
20151-3232

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

Approved by

Tested by Checked by

Remarks

Htran Dtran




Laboratory Compaction Characteristics of Soil
Using Standard Effort

(703)834-5527
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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 - 5.5Ibf (24.5N})
Test Specfication / Method ASTM D698-12e2-method A
Specific gravity - D854 water 260 Assumed
pycnometer
. . . . . 8 o
Cumilstive nStSial (eiainEgion: 27; :: ::::z ;-7 02 Coarse Aggregate Specific Gravity - Assumed
#4 sieve 4.3 %
. - Nat. .o | Plasticity o
Soil Description Moist. % Liquid Limit Index %< #200 USCS AASHTO
Silt with Sand Brown 5.2 19 21 76.4 ML A-7-6
Project: Warrenton Data Center Project No.: 01:31153
Client: Depth (ft.): 1-6
Sample / Source B-09 Sample No.: D3S-189
Test Reference/No.: Date Reported:
T ——— " .
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

Tested by Checked by

Approved by

Remarks

jvong Htran Dtran




Laboratory Compaction Characteristics of Soil
Using Standard Effort
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70.0 ‘
60.0 ' \ '
6 10 14 18 22 26 30 34 38
Water Content, %
Optimum Moisture Content 24.2 % Preparation ASTM moist preparation
Maximum Dry Unit Weight 101.9  pcf |Type of rammer Manual - 5.5!bf (24.5N)
Corrected Opt. Moisture Content 22.9 % Test Specfication / Method ASTM D698-12e2-method A
Corrected Max. Dry Density 104.0 pcf |Specific gravity - D854 water 280 Assumed
pycnometer
i i i : in. si 1.5 9 . )
Cumilativemaletallietsiaed o gg :: z::z: 3.1 0;: Coarse Aggregate Specific Gravity - 2,80 Assumed
#4 sieve 5.6 %
5.58 % relained on #4 sieve.
Soil Description Nat. 1) ouid Limit| PESYS | o000 | uscs | AASHTO
Moist. % Index
Fat Clay with Sand Brown 336 55 31 72.0 CH A-7-6
Project: Warrenzon Data Center Project No.: 01:31153
Client: Depth (ft.): 1-6
Sample / Source B-19 Sample No.: D35-190
Test Reference/No.: Date Reported:
Office / Lab Address Office Number / Fax

ECS Mid-Atlantic LLC - Chantilly

31

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




Laboratory Compaction Characteristics of Soil
Using Standard Effort

140.0

130.0 +

120.0

Dry Unit Weight, pcf
5
o

- ---Zero Air Voids

SG = 288

100.0

|

16 20

Water Content, %

24 28 32

Optimum Moisture Content 15.2 % Preparation ASTM moist preparation
Maximum Dry Unit Weight 1221 pcf [Type of rammer Manual - 5,5Ibf (24.5N)
Test Specfication / Method ASTM D698-12e2-method A
Specific gravity - D854 water 288 Historical
pycnometer
. . . . - 0. o
Cumulative material retained on: gg :: z:zz: 0.2 02 Coarse Aggregate Specific Gravity -
#4 sieve 0.0 %
. - Nat. | Plasticity D
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.: D3S-191
Test Reference/No.: Date Reported:
Office / Lab Address Office Number / Fax

ECS Mid-Atlantic LLC - Chantilly

531

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




Laboratory Compaction Characteristics of Soil
Using Standard Effort
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|
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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 - D854 water 270 Historical
pycnometer
i i i : in, si 0.0 9 ” )
Cumulative material retained on gg :: ::::z = D//: Coarse Aggregate Specific Gravity -
#4 sieve 0.0 %
. L Nat. .o | Plasticity N
Soil Description Moist. % Liquid Limit Index %< #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:
Office / Lab Address Office Number / Fax

31

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




Laboratory Compaction Characteristics of Soil
Using Standard Effort
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0 4 8 12 16 20 24 28 32
Water Content, %
Optimum Moisture Content 13.8 % 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 % . A
3/8 in. sieve 0.0 % Coarse Aggregate Specific Gravity -
#4 sieve 0.0 %
. L Nat. .o | Plasticity o
Soil Description Moist. % Liquid Limit Index %< #200 Uscs AASHTO
Silt with Sand Trace Mica Yellowish Brown 21 1 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
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Suite 100 Chantilly, VA

20151-3232
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California Bearing Ratios (CBR) of Laboratory-Compacted Soils
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TEST RESULTS (ASTM D1883-16)
Molded Soaked CBR (%)
Linearty Surcharge Swell
Density | Percent of . o Density | Percent of . o . i Correction (in.) (Ibs.) (%)
(pch) Max. Dens. Moisture (%) (pch) Max. Dens. Moisture (%)| 0.1 in. 0.2in,
101.8 99.5 223 91.1 89.1 33.8 5.0 4.7 0.00 10 2.22
Material Description MAX, . =
AASHTO | uscs | Dens. po w | P | % |%aravel
Moisture (%) Fines
(pef)
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.: D3S-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
— 20151-3232 (703)834-
Tested by Checked by Approved by Remarks
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Penetration Resistance (psi)

California Bearing Ratios (CBR) of Laboratory-Compacted Soils

-—&— data

==8--0.1in

==¥=-0.2in

- = =correction

200

180

160

140

120

100 >

s *
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 A o Density | Percent of . N ; . Correction (in.) (Ibs.) (%)

(pcf) Max. Dens. Moisture (%) (pch) 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

Material Description MAX. R B
AASHTO | USCS | Dens. Optimurn | e[ % |%craver
Moisture (%) Fines
(pcf)
Lean Clay with Sand Yellowish 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.: D35-187
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
— 20151-3232 (703)834-
Tested by Checked by Approved by Remarks
jvong Htran Dtran
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Determination of thermal properties using a thermal needle probe
Thermal Conductivity of Soil/Soft Rock ASTM D5334
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Determination of thermal properties using a thermal needle probe
Thermal Conductivity of Soil/Soft Rock ASTM D5334
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Determination of thermal properties using a thermal needle probe

Thermal Conductivity of Soil/Soft Rock ASTM D5334
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Client:
Sample / Source; B-11

Project No.: 01:31153
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APPENDIX D — Supplemental Report Documents

French Drain Installation Procedure
Zone of Influence Diagram



FINAL CONFIGURATION STEP 1
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ZONE OF INFLUENCE DIAGRAM

(EXTERIOR WALLS)
NOT TO SCALE

;,‘.. fe -
' ‘ 4
§ )
s 5 FLOOR SLAB Ty T
‘.4'_ N S, :‘:.
= SIEEEEIEIEE = RS
. | g, "o MG

T

ZONE WHERE /
SURCHARGE LOADS /
MUST BE

CONSIDERED ) /

EXTERIOR
PAVEMENT

NOTE: HYDRAULICALLY CONNECT UPPER WALL DRAIN AND UNDERSLAB
GRAVEL TO LOWER FLOOR SLAB GRAVEL AND DRAIN AS SHOWN.

\ 4" SLEEVES

AT 10' CENTERS

03,

 E—
BRI D-ATLANTIE




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 (I)
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
1mposed 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.



10.

11.

12.

13.

Height: The Facility shall be no greater than 37 feet in height, as that term
1s 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:

213



14.

15.

16.

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.

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