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ADDENDUM NUMBER ONE MEMO

May 22, 2020

From: McAdams

RE:

Cleveland County Foothills Public Shooting Complex Expansion
Skeet and Trap Expansion

Cleveland County, North Carolina

McAdams Project: CCY-18010

NOTICE TO BIDDERS:

Bidder is hereby notified that this Addendum shall become a part of the Contract Documents and shall be attached
to the Project Manual for the Project.

The following items are intended to revise and clarify the Drawings and the Project Manual.

The bidder shall ensure that his Sub-Bidders are in full receipt of the information contained herein.

ADDENDA ITEMS:

1.
2.

Coordinate future site visits with Greg Pering, Cleveland County.

For bid clarification, the allowances quantities in the bid documents shall be included in the base bid
amount. The prices included by the contractor shall be used as unit prices for future change order, if
required. The unit of measurement for each unit price is listed in Section 012200 and on the Form of
Proposal.

The deadline for questions is 8:00am Tuesday, May 25, 2020. If a final addendum is needed, it will be issued
by 2:00pm on May 25, 2020.

Debris may be hauled to the landfill and dumped without a tipping fee. Concrete must be broken to pieces
smaller than 2’x2” and can’t have any rebar.

The geotechnical report for the site has been provided.

A burn permit may be obtained to burn debris on site.

The existing trap houses are to be relocated to the new range location. Where the trap houses are
removed, the area is to be backfilled and seeded.

Contractor is to protect existing concrete and other improvements on existing shotgun ranges when moving
trap houses. The contractor shall be responsible for repairing any damaged caused.

Trap shooting position shall be marked by a 1” wide by 18” long brass strip and 3” tall distance numbers cast
into the surface of the concrete (flush).

creating experiences through experience 2905 Meridian Parkway, Durham NC 27713 / 919. 361. 5000



U] MCADAMS ADDENDUM #1 MEMO > CCY-18010

10.

11.

12.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.
23.

Skeet shooting positions shall be marked by a 1” wide by 18” long brass strip and 3” tall station number cast
into the surface of the concrete (flush).
The following flowrates were calculated for the 60” culvert:

e 10-year storm: 187 cfs

e 25-year storm: 211 cfs
Rutherford Electric will provide the pad mounted transfer near the proposed parking lot. Rutherford Electric
will install the transfer and run the electric service from the existing shooting range site. The electrical
service alternate bid shall include running service from the pad mounted transformer to the various
launcher locations.
The existing conditions/survey plans have been included.
The NRA standard range details show 4” concrete while other site details show 6” concrete. All concrete
sidewalk on the project shall be 6”.
A wood fence detail has been included.
The Owner shall be responsible for moving throwers from existing locations to the proposed range.
The contractor shall be responsible for disconnecting the electrical connections and controls from the
existing trap houses, prior to relocation.
A revised Utility Plan, Sheet C-6 has been included, which shows additional conduit installation.
The knee wall note has been removed from the Utility Plan, Sheet C-6.
A construction trailer may be located in the existing overflow parking lot near the existing range entrance.
CAD file has been included.
All concrete sidewalks/flat work shall have a broom finish.
Electrical plans (Sheets E0.00, E1.00 and E2.00) have been provided. These plans depict the site with the
third range from the west being a trap only field. The current bid documents show this field being a
combination skeet/trap field. The alternate bid for electrical service should provide service as shown on the
electrical plans included with this addendum, and additional dedicated circuit and electrical power outlet
panel with all associated electrical infrastructure to the additional skeet house locations, matching
requirement of currently shown skeet house locations. A future bulletin drawing will show the electrical
service going to the additional skeet house serving the combination skeet/trap field.

PROJECT MANUAL

None at the time.

DRAWINGS

Revised Construction Drawings
e (-6 — Utility Plan
o Additional Conduit
o Knee Wall Removed
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Additional Construction Drawings Provided

S-1 — Existing Conditions

S-2 — Offsite Parking — Existing Conditions

E0.00 — Elec. Symbols, Legends and Abbreviations
E1.00 — Electrical Site Plan

E5.00 — Elect. Details

Exhibit Drawings

Wood fence detail

END OF TITLE PAGE
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July 15, 2019

McAdams
2905 Meridian Parkway
Durham, North Carolina 27713

Attention: Mr. Mark Hamlett, P.E.

Reference: Geotechnical Engineering Report
Foothills Shooting Range - Access Drive and Parking Lot
Cleveland County, North Carolina
S&ME Project No. 1305-19-062
NC PE Firm License No. F-0176

Dear Mark:

This report presents the results of the geotechnical exploration performed by S&ME, Inc. (S&ME) for the
referenced project. Our geotechnical exploration was completed in general accordance with our Proposal No. 13-
1800334 REV1, dated May 9, 2019. The purpose of our exploration was to explore and evaluate subsurface
conditions as they relate to the planned access drive and parking lot for the referenced project.

This report describes our understanding of the project, presents the results of our field exploration, and our
recommendations for a pavement section. A Boring Location Plan, Generalized Subsurface Profile, Boring Logs
and laboratory test records are appended.

S&ME appreciates the opportunity to provide our professional engineering services on this project. Should you
have any questions concerning this report or if we may be of further assistance, please contact us at your
convenience.

Sincerely,
S&ME, Inc.
s J. Adam Browning, P.E.
S EE 152019 11:15 AM
)’:‘;}I Pl §= i‘,;,;’: st u :
# o %@4
Docuﬂ'gn
Joseph R. Williamson, P.E. J. Adam Browning, P.E.
Geotechnical Engineer Senior Project Manager

Registration No. 034984

S&ME, Inc. | 3201 Spring Forest Road | Raleigh, NC 27616 | p 919.872.2660 | www.smeinc.com
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Geotechnical Engineering Report

Foothills Shooting Range - Access Drive and Parking Lot
Cleveland County, North Carolina

S&ME Project No. 1305-19-062

1.0 Project Information

Information for this project is based on email correspondence between Mr. Mark Hamlett, P.E. with McAdams and
Mr. Adam Browning, P.E. with S&ME on July 11 through July 12, 2018, and subsequent email with site grading
plan provided on May 9, 2019.

We understand that additional development is planned at the Foothills Shooting Complex of Cleveland County
located at 283 Fielding Road in Cherryville, North Carolina. We understand the additional development will
include the following:

New parking lot south of the proposed skeet/trap fields. Excavation depths on the order of 1 to 10 feet
are anticipated in this parking lot based on the site grading plan provided. We anticipate this parking lot
will be gravel paved.

An approximately 800-feet long access drive from the existing parking lot south of the existing power line
easement to the proposed new parking lot south of the proposed skeet/trap fields. We understand the
proposed access drive will cross a drainage feature along the proposed alignment. Maximum excavation
and fill depths on the order of 4 and 6 feet are anticipated, respectively, based on the site grading plan
provided.

Based on our site reconnaissance, the southern portion of the proposed access drive traverses through a wooded
area. The northern portion of the access road and the proposed parking lot is currently open, but overgrown with
light to moderately thick underbrush. The proposed skeet/trap fields are currently an open field. Based on the
topographic information provided, the existing grades at the site range from approximately 848 feet at the
existing parking lot area to approximately 794 feet at the creek bottom. The existing grades within the proposed
parking area are as high as approximately 834 feet.

2.0 Field Exploration

S&ME performed six (6) soil test borings including four borings along the proposed access drive (A-1 through A-
4) and two within the proposed parking lot (P-1 and P-2). Borings were drilled using a CME 550X ATV-mounted
drill rig. Borings were advanced using 3"s-inch inside-diameter hollow stem augers. Standard penetration testing
(SPT) and split-spoon soil sampling were performed in general accordance with ASTM D1586-11 at 2'/2-foot
intervals to a depth of 10 feet and at 5 foot intervals thereafter. Standard penetration testing was conducted with
an autohammer. A bulk sample of auger cuttings was obtained from below the topsoil to a depth of 5 feet in
boring P-2. Water levels were measured after completion of drilling. Borings were then backfilled with soil
cuttings and a borehole closure appliance.

Ground surface elevations presented on the boring logs were estimated from the site grading plan provided and
should be considered approximate.
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Foothills Shooting Range - Access Drive and Parking Lot
Cleveland County, North Carolina

S&ME Project No. 1305-19-062

3.0 Regional Geology

The site is located within the Inner Piedmont Belt of the Piedmont Physiographic Province of North Carolina, as
shown in Figure 3-1. The Piedmont Province generally consists of well-rounded hills and ridges, which are
dissected by a well-developed system of draws and streams. The Piedmont Province is predominantly underlain
by metamorphic rock (formed by heat, pressure and/or chemical action) and igneous rock (formed directly from
molten material), which were initially formed during the Precambrian and Paleozoic eras. The volcanic and
sedimentary rocks deposited in the Piedmont Province during the Precambrian eras were the host for the
metamorphism and were changed to gneiss and schist. The more recent Paleozoic era had periods of igneous
emplacement, with at least several episodes of regional metamorphism resulting in the majority of the rock types
seen today. The Inner Piedmont Belt is described as a fault bounded stack of thrust sheets containing
metamorphic and intrusive rock types. The metamorphic rocks found in this terrain include schist, gneiss,
metagraywacke and amphibolite. Intrusive rocks found include granite and diabase dikes.

Triassic Basin
Milton Belt

APPROXIMATE
. SITELOCATION

Carolina
Slate Belt

Coastal
Triassic Plain
Basins

Figure 3-1: Physiographic Provinces of North Carolina

The topography and relief of the Piedmont Province have developed from differential weathering of the igneous
and metamorphic rock. Because of the continued chemical and physical weathering, the rocks in the Piedmont
Province are now generally covered with a mantle of soil that has weathered in place from the parent bedrock.
These soils have variable thicknesses and are referred to as residuum or residual soils. The residuum is typically
finer grained and has higher clay content near the surface because of the advanced weathering. Similarly, the
soils typically become coarser grained with increasing depth because of decreased weathering. As the degree of
weathering decreases, the residual soils generally retain the overall appearance, texture, gradation and foliations
of the parent rock.

The boundary between soil and rock in the Piedmont is not sharply defined. A transitional zone termed “partially
weathered rock” is normally found overlying the parent bedrock. Partially weathered rock (PWR) is defined for
engineering purposes as residual material with Standard Penetration Resistances (N-values) exceeding 100 blows
per foot (bpf). The transition between hard/dense residual soils and partially weathered rock occurs at irregular
depths due to variations in degree of weathering. A graphic depiction of typical Piedmont weathering profiles is
presented in Figure 3-2.

July 15, 2019 2



Geotechnical Engineering Report

Foothills Shooting Range - Access Drive and Parking Lot
Cleveland County, North Carolina
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Figure 3-2: Typical Piedmont Weathering Profiles (after Sowers/Richardson, 1983)

Water is typically present in the residual soils and within fractures in the PWR or underlying bedrock in the
Piedmont. On upland ridges in the Piedmont, water may or may not be present in the residual soils above the
PWR and bedrock. Fluctuations in water levels are typical in residual soils and PWR in the Piedmont, depending
on variations in precipitation, evaporation and surface water runoff. Seasonal high water levels are expected to
occur during or just after the typically wetter months of the year (November through April).

4.0 Surface & Subsurface Conditions

General descriptions of encountered soils are presented below. More detailed information is available on
individual boring logs. Please note that changes in soil type with depth is often gradual. Stratification lines shown
on boring logs should be considered approximate.

Topsoil (cultivated soil with organics) was encountered at the surface of all borings, ranging in thickness from 2 to
3 inches. Topsoil is typically a dark-colored soil material containing roots, fibrous matter, and/or other organic
components, and is unsuitable for engineering purposes. The topsoil depths provided in this report are based on
measurements made during drilling and should be considered approximate. We note that the transition from
topsoil to underlying natural soils may be gradual.

Existing fill soils were encountered beneath the topsoil in borings A-1 and A-2 to approximate depths of 3 and 1.5
feet, respectively. Existing fill materials consist of silty sands (USCS classification SM). Trace rock pieces were
observed in the existing fill sampled from A-2. Standard penetration test (SPT) N-values in the existing fill ranged
from 6 to 7 blows per foot (bpf) indicating loose relative densities. The fill was visually observed as dry to moist.

Alluvial (water-deposited) soils were encountered below the topsoil to an approximate depth of 2 feet in A-3. The
alluvial soils consisted of very loose silty sand (SM) with an SPT N-value of 4 bpf. The alluvial soils were visually
observed as moist.
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Foothills Shooting Range - Access Drive and Parking Lot
Cleveland County, North Carolina

S&ME Project No. 1305-19-062

Residual soils were encountered below the topsoil, fill and alluvial soils to the boring termination depths ranging
from 10 to 30 feet. Residual soils encountered consist of silty sand (SM), low-plasticity silts (ML), and moderately
plastic clayey silts (MH). SPT N-values in the residual soils ranged from 3 to 26 bpf indicating loose to medium
dense relative densities for sands and soft to stiff consistencies for silts. The residual soils were visually observed
as moist to wet.

Groundwater level measurements were attempted in all borings at completion of drilling. Groundwater was
observed in boring A-3 at a depth of 8 feet after a waiting period of 2 hours. The remaining borings were
observed dry at termination of boring. Water levels tend to fluctuate with seasonal or climatic variations, and
proximity to local water features (creeks, streams, swales, etc.). Therefore, groundwater or perched water may be
encountered during construction at depths not indicated by the borings.

5.0 Laboratory Testing

Split-spoon samples and a bulk sample were returned to S&ME's Charlotte laboratory for visual classification in
general accordance with the Unified Soil Classification System (USCS) by a geotechnical professional. The soil
samples were visually examined to estimate the distribution of grain sizes, plasticity, organic content, moisture
condition, color, presence of lenses and seams, and apparent geological origin. Similar soils were grouped into
strata on the logs. The strata contact lines represent approximate boundaries between the soil types; the actual
transition between the soil types in the field may be gradual in both the horizontal and vertical directions. The
results of the classifications are presented on the individual boring logs included in Appendix Ill.

Natural moisture content testing on split-spoon and bulk samples indicated moisture contents ranging from 25 to
38.4 percent.

Atterberg limits testing was performed on the bulk sample obtained from boring P-2. Testing recorded a liquid
limit of 40, plastic limit of 36 and plasticity index of 4 indicating low-plasticity soils. Atterberg limits testing was
also performed on a split-spoon sample obtained from 3.5 to 5 feet in boring A-1. Testing recorded a liquid limit
of 55, plastic limit of 31, and plasticity index of 24 indicating high-plasticity soils.

Standard Proctor testing on the bulk sample recovered from P-2 determined a maximum dry density (MDD) of
100.2 pounds per cubic foot at an optimum moisture content (OMC) of 18.2 percent. Natural moisture content
testing on the bulk sample indicated a moisture content of 31.2 percent which is 13 percent wet of its optimum
value.

California bearing ratio (CBR) testing was performed on a recompacted specimen from the bulk sample taken
from P-2. The specimen was recompacted to approximately 98 percent of its standard Proctor maximum dry
density near its optimum moisture content. The specimen was soaked for 96 hours prior to testing. A CBR value of
5.8 percent was determined. The sample swelled 2.4 percent during soaking under a surcharge pressure of about
100 pounds per square foot (psf).

All laboratory testing was performed in general accordance with applicable ASTM standards. Individual laboratory
test results are contained in Appendix IIl.
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Foothills Shooting Range - Access Drive and Parking Lot
Cleveland County, North Carolina

S&ME Project No. 1305-19-062

6.0 Conclusions and Recommendations

The following sections provide geotechnical engineering recommendations regarding site development and
pavement thickness design. The recommendations presented herein are based upon review of our field and
laboratory test data our understanding of the proposed construction, our engineering analyses, and experience
with similar projects and subsurface conditions. If subsurface conditions adverse to those indicated by this report
are encountered during construction, those differences should be reported to us for review and comment.

6.1 Earthwork

6.1.1 Site Preparation

Initial site preparation should consist of stripping the existing topsoil. We recommend surface materials containing
more than 5 percent organic material be removed. We recommend that stripping operations be performed with
light, tracked equipment to minimize disturbance and mixing of topsoil into subgrade soils.

After stripping, the exposed subgrade of areas to receive fill and areas near final grades should be evaluated by
the geotechnical engineer or their representative. This evaluation should include proofrolling with a fully loaded
tandem-axle dump truck or similar rubber-tired construction equipment. Any areas that deflect excessively and
cannot be densified by further rolling should be undercut to suitable soils. Low-consistency soils likely requiring
repair were encountered below the topsoil in borings A-3 and A-4. Depending on the time of year earthwork is
performed, subgrade repair may be required due to the near-surface, fine-grained soils' potential to soften in wet
conditions.

A ditch/stream crosses the proposed access drive near boring A-3. We anticipate that a culvert will be installed
along the stream channel. Loose/soft alluvial (water-deposited) soils are likely to be encountered in the stream
and/or on either side. Undercut and replacement of loose/soft alluvial soils will likely be required. Where required,
we recommend a woven geotextile (Mirafi 500x or equivalent) be placed along the bottom of the excavation.
Washed #57 stone or compacted structural fill (depending on conditions at time of construction) may be placed
as backfill material above the woven geotextile. If washed stone is utilized, we recommend a non-woven
geotextile (Mirafi 160N or equivalent) be placed above the washed stone before the structural fill or ABC stone is
placed above to keep fines from contaminating the washed stone below.

Site grading will be difficult during periods of extended rainfall that generally occur during the winter and early
spring months. Near-surface soils are moisture sensitive, and when wet, will soften and tend to rut and pump
under rubber-tired traffic and provide poor subgrade support for structures and pavements. To reduce potential
earthwork problems, site preparation and grading should be scheduled during the typically drier months of May
through November, if possible. If winter or early spring grading is attempted, repair of near-surface soils and
possible use of select off-site borrow will be necessary to adequately prepare subgrades for new construction.
Heavy rubber-tired construction equipment should not be allowed to operate on exposed subgrades during wet
conditions. Even during drier periods of the year, we recommend that exposed subgrades be sloped and sealed
at the end of each day to promote runoff and reduce infiltration from rainfall.
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6.1.2 Excavations

Based on subsurface conditions encountered and assumed site grading, low to moderate consistency soils will be
encountered within anticipated excavation depths at the site. Past experience indicates that these materials can
be excavated by routine earth moving equipment. Local excavations for shallow utility trenches can be
accomplished by a conventional backhoe or track-mounted backhoe.

Groundwater was encountered at an approximate depth of 8 feet below the existing ground surface 2 hours after
drilling in boring A-3. Groundwater or perched water conditions may be encountered in deeper excavations such
as utility trenches, particularly during wet periods of the year or after heavy rainfall. The contractor should be
prepared to control any water that collects in excavations. The contractor should be responsible for determining
water control measures.

Excavations should be sloped or shored in accordance with local, state and federal regulations, including OSHA
(29 CFR Part 1926) excavation trench safety standards. The contractor is usually responsible for site safety. This
information is provided only as a service and under no circumstances should we be assumed responsible for
construction site safety.

6.1.3 Structural Fill

Soils having Unified Soil Classifications of SP, SM, SC, ML, CL or any combination of these should be suitable for
reuse as structural fill provided that the moisture content is properly controlled during placement and
compaction. Highly plastic soils (CH, MH) may be used as structural fill at depths of at least 2 feet below final
subgrade elevations.

Structural fill should contain less than 5 percent organics, be free of trash or other deleterious materials, have a
maximum particle size of 2 inches or less, and minimum standard Proctor maximum dry density of 100 pounds per
cubic foot.

All new structural fill soil should be placed in 8 to 10-inch loose lifts and compacted to at least 95 percent of the
standard Proctor maximum dry density (MDD) (ASTM D698). The top 12 inches should be compacted to at least
98 percent of the materials standard Proctor MDD. The moisture content of structural fill should be maintained at
+/- 2% of optimum moisture during compaction. A qualified soil technician working under the supervision of the
geotechnical engineer should observe fill placement and compaction. An appropriate number of soil density tests
should be conducted to confirm that adequate fill compaction is achieved.

The moisture condition of near-surface soils will be influenced by prevailing weather conditions. Some moisture
conditioning (most likely drying) of on-site soils should be expected.

6.1.4 Subgrade Repair and Improvement Methods

The exposed subgrade of both cut and fill areas can deteriorate and lose support when exposed to construction
traffic and adverse weather conditions. Deterioration can occur in the form of rutting, pumping, freezing, or
erosion. We recommend that, during construction, exposed subgrade surfaces be sealed at the end of each day
or when wet weather is forecast. Water should not be allowed to pond in fill or cut areas. Immediately prior to
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pavement construction, exposed subgrade soils should be evaluated by proofrolling to determine their stability.
Soils which rut, pump, or deflect under proofrolling should be repaired prior to ABC stone placement. Repair
measures may include scarifying/drying/recompacting, undercutting, placement of geotextiles, or some
combination of these. Actual repair measures will be influenced by project schedule and weather conditions and
can only be determined in the field.

6.2 Pavements

6.2.1 Access Drive

The following sections provide both asphalt and concrete pavement recommendations. Proposed grades for the
access drive indicate relative steep slopes along portions of the alignment. Compaction of asphalt pavement on
steep grades is difficult to achieve. Insufficient compaction results in additional air voids in the asphalt mix and
potential for faster than normal asphalt deterioration. In addition, asphalt has the potential to shove under heavy
breaking on relatively steep inclinations. Thus, it is our recommendation concrete pavement be utilized where
possible.

6.2.1.1 Asphalt Pavement

Based on laboratory CBR testing and geotechnical experience in this geologic area, a design CBR value of 5
percent was used for the pavement design. The CBR value is based on the subgrade soils being uniformly
compacted to at least 98% of the soil's standard Proctor MDD. Pavement design procedures are based on
AASHTO “Guide for Design of Pavement Structures” (1993) and associated literature. Pavement analyses were
based on an initial serviceability index of 4.2, a terminal serviceability index of 2.0. We have estimated that the
access drive will be subjected to a maximum of 60,000 18-kip equivalent single-axle loads (ESALs), respectively,
over a 20-year design life. We recommend the proposed asphalt pavement section consist of the following:

Table 6-1 Pavement Thickness Recommendations

Section Type Access Drive

3

Asphalt Surface C Type S-9.5B
sphalt Surface Course (Type ) (placed in two, 1.5" lifts)

Aggregate Base Course (ABC) 6

All materials and construction methods should conform to the 2018 edition of the NCDOT “Standard
Specifications for Roads and Structures.” The aggregate base course (ABC) stone should consist of stone meeting
the requirements under Section 520. ABC stone should be compacted to at least 100 percent of the maximum dry
density as determined by the modified Proctor compaction test, AASHTO T-180 as modified by NCDOT. To
confirm that the base course stone has been uniformly compacted, in place density tests should be performed by
a qualified soils technician and the area should be thoroughly proofrolled under his observation.
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Asphaltic concrete should conform to Section 610 in the 2018 edition of the NCDOT “Standard Specifications for
Roads and Structures.” Sufficient testing and observation should be performed during pavement construction to
confirm that the required thickness, density, and quality requirements of the specifications are achieved.

Although our analysis was based on traffic loading for a 20-year design life, our experience indicates that
pavement maintenance is necessary due to normal weathering of the asphaltic concrete. Normal weathering (i.e.,
oxidation) causes asphalt to become more brittle resulting in loss of tensional strength. This loss in strength can
cause minor cracking which provides access for water infiltration into the stone base and subgrade. As the degree
of saturation of the subgrade increases, the strength of the subgrade decreases leading to pavement failure.
Routine maintenance in the form of sealing, patching, and maintaining proper drainage is required to increase
pavement life. It is not uncommon for overlays to be required after 10 to 12 years.

6.2.1.2 Concrete Pavement

The concrete pavement design was performed using the same design traffic as in the heavy-duty asphalt
pavement areas (60,000 ESALs). The compressive strength of the concrete was assumed to be 4,000 psi. A
modulus of subgrade reaction of 125 pci was used for design assuming 6 inches of compacted ABC stone is
placed beneath the concrete pavement. We have assumed that load transfer across contraction (saw) joints will
be handled by aggregate interlock. ABC should meet the material and compaction requirements stated in the
"Flexible (Asphalt) Pavement” section above. The table below presents our recommended concrete pavement
section thickness.

Table 6-2 — Concrete Pavement Recommendations

Material Type Concrete Pavement Design

Air Entrained Concrete (4000 psi) 5 inches
Aggregate Base Course (ABC) stone 6 inches
Maximum Joint Spacing 12 feet in all directions

Saw joints should be cut to a depth of at least 4 of the thickness of the concrete pavement to promote shrinkage
cracking along the joint. The ABC stone should be compacted to at least 98 percent of its modified Proctor
maximum dry density.

6.2.2 Parking Lot — Gravel Pavement

We understand the proposed parking lot will be a gravel section. We anticipate the parking lot will be subjected
to up to 30,000 ESALs over 20-year design life.

After the parking lot subgrade has been approved for stone placement, we recommend placing 8 inches of
compacted ABC stone over the properly prepared subgrade. In order to reduce disturbance of the subgrade soils
from construction traffic, we recommend that the stone be end dumped and pushed out onto the subgrade with a
dozer, and dump truck traffic not be allowed to travel on the subgrade soils but rather on the ABC stone.
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Foothills Shooting Range - Access Drive and Parking Lot
Cleveland County, North Carolina

S&ME Project No. 1305-19-062

We recommend that the ABC stone be compacted to at least 100% of its modified Proctor maximum dry density,
near its optimum moisture content. All materials and construction methods should conform to the 2018 edition of
the NCDOT “Standard Specifications for Roads and Structures.” The aggregate base course (ABC) stone should
consist of stone meeting the requirements under Section 520.

Prevention of infiltration of water into the subgrade is essential for the successful performance of the gravel
parking area. The gravel surface should be sloped to promote surface drainage away from the pavement
structure. The gravel surface will be susceptible to deterioration (e.g. raveling and rutting) due to exposure to
weather and traffic. Routine maintenance including leveling with a motor grader, filling in low or rutted areas with
ABC stone, and vibratory smooth drum rolling should be anticipated.

7.0 Limitations of Geotechnical Report

This report has been prepared in accordance with generally accepted geotechnical engineering practice for
specific application to this project. The conclusions and recommendations contained in this report are based upon
applicable standards of our practice in this geographic area at the time this report was prepared. No other
representation or warranty either express or implied, is made.

We relied on project information given to us to develop our conclusions and recommendations. If project
information described in this report is not accurate, or if it changes during project development, we should be
notified of the changes so that we can modify our recommendations based on this additional information if
necessary.

Our conclusions and recommendations are based on data from a field exploration program. Subsurface
conditions can vary widely outside the explored area. Some variations may not become evident until construction.
If conditions are encountered which appear different than those described in our report, we should be notified.
This report should not be construed to represent subsurface conditions for the entire site.

Unless specifically noted otherwise, our field exploration program did not include an assessment of regulatory
compliance, environmental conditions or pollutants. If there is a concern about these items, other studies should
be performed. S&ME can provide a proposal and perform these services if requested.

S&ME should be provided the opportunity to review the final plans and specifications to confirm that our
recommendations are properly interpreted and implemented. The recommendations in this report are contingent
on S&ME's review of final plans and specifications followed by observation and monitoring during construction
activities.
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Appendix II - Boring Logs



LEGEND TO SOIL CLASSIFICATION AND SYMBOLS

SOIL TYPES
(Shown in Graphic Log)

CONSISTENCY OF COHESIVE SOILS

STD. PENETRATION

Fill

&3

1z

N

= . &

4

GwW

)

a

GP

o

)

(>d

°7]

GM

N

GC

J R

SwW

SP

SM

SC

ML

CL

1 OL

MH

CH

SN

OH

5 A K

Asphalt

Concrete

Topsoil

Partially Weathered Rock

Cored Rock

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
FINES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

SILTY GRAVELS, GRAVEL- SAND -
SILT MIXTURES

CLAYEY GRAVELS, GRAVEL - SAND-
CLAY MIXTURES

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

POORLY-GRADED SANDS,
GRAVELLY SANDS, LITTLE OR NO
FINES

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

ORGANIC SILTS AND ORGANIC
CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS, ELASTIC SILTS

INORGANIC CLAYS OF HIGH
PLASTICITY, FAT CLAYS

ORGANIC SILTS AND ORGANIC
CLAYS OF MEDIUM TO HIGH
PLASTICITY

WATER LEVELS

(Shown in Water Level Column)

Water Level At Termination of Boring

Water Level Taken After 24 Hours
Loss of Drilling Water
Hole Cave

RESISTANCE
CONSISTENCY BLOWS/FOOT
Very Soft Oto2
Soft 3to4
Firm 5t08
Stiff 9to 15
Very Stiff 16 to 30
Hard 31to 50
Very Hard Over 50

RELATIVE DENSITY OF COHESIONLESS SOILS
STD. PENETRATION

RESISTANCE
RELATIVE DENSITY BLOWS/FOOT
Very Loose Oto4
Loose 5t010
Medium Dense 111030
Dense 31to 50
Very Dense Over 50
SAMPLER TYPES CONSTITUENT MODIFIERS
(Shown in Samples Column) Trace: <5%
Few: 5 to <15%
B Shelby Tube Little: 15 to <30%

Some: 30 to <50%

Split Spoon Mostly: 50 to 100%

X
Ml Rock Core
O

No Recovery
TERMS

Standard - The Number of Blows of 140 Ib. Hammer Falling
Penetration 30 in. Required to Drive 1.4 in. I.D. Split Spoon
Resistance = Sampler 1 Foot. As Specified in ASTM D-1586.

REC - Total Length of Rock Recovered in the Core
Barrel Divided by the Total Length of the Core Run
Times 100%.

RQD - Total Length of Sound Rock Segments Recovered
that are Longer Than or Equal to 4" (mechanical
breaks excluded) Divided by the Total Length of
the Core Run Times 100%.

TOB - Termination of Boring

|

f

a4
304
| 4

]|
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S&ME BORING LOG NO NORTHING AND EASTING 1305-19-062 FOOTHILLS SHOOTING RANGE.GPJ S&ME.GDT 7/12/19

PROJECT:

Foothills Shooting Range
Durham, North Carolina
S&ME Project No. 1305-19-062

BORING LOG

A-1

DATE DRILLED: 6/20/19

ELEVATION: 846.0 ft

DRILL RIG: CME 550X

BORING DEPTH: 10.0 ft

approximate.

DRILLER: J. Marlowe

WATER LEVEL: Not Encountered

HAMMER TYPE: Automatic

LOGGED BY: C. Phillips

SAMPLING METHOD:_Split spoon

NOTES: Ground surface elevation extrapolated
from site grading plan and should be considered

DRILLING METHOD: 3%." H.S.A.
o . 11 [BLOWCOUNT
- e > =12 & / CORE DATA  STANDARD PENETRATION TEST DATA w
ElE g I e :
48 < o} MATERIAL DESCRIPTION AR 5 g § REVARKS <
0% Elde| = 2l & & z
2 O Hlg P 10 20 30 | 6080
Topsoil (2 inches) /] A
FILL: SILTY SAND (SM) 213|3 6
loose, tan red, fine to coarse grained, dry to moist
i RESIDUUM: CLAYEY SILT (MH) alsle
stiff, dark brown, moist g 9
5 8410 _| SS-2
T SANDY SILT (ML)
i stiff to firm, brown, moist HC 41515 10
| SS-4 2133 6
10 8360 |~
Boring terminated at 10 ft
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE NAMED Page 1 of 1

PROJECT AND MUST ONLY BE USED TOGETHER WITH THAT REPORT.
2. BORING, SAMPLING AND PENETRATION TEST DATA IN GENERAL ACCORDANCE

WITH ASTM D-1586.

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.




S&ME BORING LOG NO NORTHING AND EASTING 1305-19-062 FOOTHILLS SHOOTING RANGE.GPJ S&ME.GDT 7/12/19

PROJECT: Foothills Shooting Range
Durham, North Carolina
S&ME Project No. 1305-19-062

BORING LOG A-2

NOTES: Ground surface elevation extrapolated
from site grading plan and should be considered

approximate.

DATE DRILLED: 6/20/19 ELEVATION: 828.0 ft

DRILL RIG: CME 550X BORING DEPTH: 10.0 ft
DRILLER: J. Marlowe WATER LEVEL: Not Encountered
HAMMER TYPE: Automatic LOGGED BY: C. Phillips

SAMPLING METHOD:_Split spoon

DRILLING METHOD: 3%." H.S.A.
- L ]BLOWOOUNT
0 Y1Z 5| Q & |/COREDATA 4TANDARD PENETRATION TEST DATA w
EzlTo 4IE2 |l o Hlr o (blowst) =
% g |3 s MATERIAL DESCRIPTION o % z g - é g § REMARKS <
° <|2€| 3 3& & & §
= Ol B B 10 20 30, 6080
BT\ _Topsoil (3 inches) /| A S S
i I\ FILL: SILTY SAND (SM 213 |4 ;
loose, gray, trace rock pieces, fine to coarse
SRR grained, dry
10 :.j' RESIDUUM: CLAYEY SILT (MH) 8|6 |6 10
5 i firm, red, moist to wet 823.0
47/ SILTY SAND (SM)
‘1/I'l medium dense to loose, gray orange, trace rock 4|4 |1
7 pieces, fine to coarse grained, moist 15
- HC
T4 3|3 |7 I
10——L= 8180
Boring terminated at 10 ft
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE NAMED Page 1 of 1

PROJECT AND MUST ONLY BE USED TOGETHER WITH THAT REPORT.

2. BORING, SAMPLING AND PENETRATION TEST DATA IN GENERAL ACCORDANCE
WITH ASTM D-1586.

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

]

1




S&ME BORING LOG NO NORTHING AND EASTING 1305-19-062 FOOTHILLS SHOOTING RANGE.GPJ S&ME.GDT 7/12/19

PROJECT:

Foothills Shooting Range
Durham, North Carolina
S&ME Project No. 1305-19-062

BORING LOG A-3

DATE DRILLED: 6/20/19

ELEVATION: 801.0 ft

NOTES: Ground surface elevation extrapolated
from site grading plan and should be considered

DRILL RIG: CME 550X

BORING DEPTH: 30.0 ft

approximate.

DRILLER: J. Marlowe

WATER LEVEL.: 8.0 feet 2 hours after TOB

HAMMER TYPE: Automatic

LOGGED BY: C. Phillips

SAMPLING METHOD:_Split spoon

DRILLING METHOD: 3%" H.S.A.
- L [PLOWOOUNT
) g g 5| 2 & |/COREDATA JTANDARD PENETRATION TEST DATA w
T = L = ows/ft
E3E8 MATERIAL DESCRIPTION ZIES| Y 4z g S 2
3 &5 AR s ¢ g REMARKS S
© Pl €| = 2ls § & z
= 2 5| 2 3 10 20 30, 6080
1[5 |\ _Topsoil (3 inches)
| ALLUVIAL: SILTY SAND (SM) 1122 .
INE very loose, gray, fine to medium grained, moist
Il ‘\ RESIDUUM: SILTY SAND (SM
111\ veryloose, dark gray, fine to medium grained, 4(13]3 6
5 \moist 79%6.0 —
i SILTY SAND (SM
loose, brown, trace rock pieces, fine to coarse 21212
] grained, wet v 4
' SANDY SILT (ML) -
E soft to firm, tan gray, wet 21113 .
10— 791.0
7 m 1 112 3
15— 7860 —
7 m 21213
5
20— 7810 —
i SANDY SILT (ML)
stiff, brown gray, wet
7 m 213 |M1 14
25— HC | 776.0
i SILTY SAND (SM
medium dense, dark brown, trace rock pieces,
B fine to coarse grained, wet mg 10 | 11 1
30 7710 —
Boring terminated at 30 ft
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE NAMED Page 1 of 1
PROJECT AND MUST ONLY BE USED TOGETHER WITH THAT REPORT. =
2. BORING, SAMPLING AND PENETRATION TEST DATA IN GENERAL ACCORDANCE T
WITH ASTM D-1586.
A

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.




S&ME BORING LOG NO NORTHING AND EASTING 1305-19-062 FOOTHILLS SHOOTING RANGE.GPJ S&ME.GDT 7/12/19

PROJECT: Foothills Shooting Range
Durham, North Carolina
S&ME Project No. 1305-19-062

BORING LOG A-4

DATE DRILLED: 6/20/19

ELEVATION: 820.0 ft

NOTES: Ground surface elevation extrapolated
from site grading plan and should be considered

DRILL RIG: CME 550X

BORING DEPTH: 10.0 ft

approximate.

DRILLER: J. Marlowe

WATER LEVEL: Not Encountered

HAMMER TYPE: Automatic

LOGGED BY: C. Phillips

SAMPLING METHOD:_Split spoon

DRILLING METHOD: 3%." H.S.A.
- . ]BLOWCOUNT
O g g 5| 2 & |/COREDATA JTANDARD PENETRATION TEST DATA w
T =|T W= - blows/ft >
Eglz Q -l s 2|y ulfog ( ) 2
-
58 s o] MATERIAL DESCRIPTION o S3lz g é g § REMARKS <
o 0] Z T L <§( Sz & % z
= o 5lS 10 20 30 6080
3 o B | 0 30 | ,6080
| \ Topsoil (2 inches) / : Db
| RESIDUUM: SANDY SILT (ML) 212|2 4
soft to firm, tan brown, moist
7 21213 5
5] 8150 —|
21213
E 5
l HC
7 2313
6
10 8100
Boring terminated at 10 ft
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE NAMED Page 1 of 1
PROJECT AND MUST ONLY BE USED TOGETHER WITH THAT REPORT. =
2. BORING, SAMPLING AND PENETRATION TEST DATA IN GENERAL ACCORDANCE -—
WITH ASTM D-1586.
3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. ; e
’ —
N i




S&ME BORING LOG NO NORTHING AND EASTING 1305-19-062 FOOTHILLS SHOOTING RANGE.GPJ S&ME.GDT 7/12/19

PROJECT:

Foothills Shooting Range
Durham, North Carolina
S&ME Project No. 1305-19-062

BORING LOG

P-1

DATE DRILLED: 6/20/19

ELEVATION: 828.0 ft

DRILL RIG: CME 550X

BORING DEPTH: 10.0 ft

approximate.

DRILLER: J. Marlowe

WATER LEVEL: Not Encountered

HAMMER TYPE: Automatic

LOGGED BY: C. Phillips

SAMPLING METHOD:_Split spoon

NOTES: Ground surface elevation extrapolated
from site grading plan and should be considered

*Bulk sample obtained from 0.3 to 5 feet.

DRILLING METHOD: 3%." H.S.A.
_ . 11 [BLOWCOUNT
o Y138 5| 9 &|/COREDATA GTANDARD PENETRATION TEST DATA W
I = L =
E TIE O = g wl E o (blows/ft) 2
T o} MATERIAL DESCRIPTION AEEI é B § REWRS <
° e S22 3 & & z
= >3 3 2 3z 10 20 30 . 6080
i \ Topsoil (3 inches) /]
| RESIDUUM: SANDY SILT (ML) 1134 7
firm, brown orange, trace mica, moist
7] 213 )| 4
7
5— 8230
11| SILTY SAND (sM)
J.1-I".] medium dense, tan white, fine to coarse grained, 2113113 26
T moist
i SANDY SILT (ML)
stiff, brown, trace rock pieces, moist HC 34|12 16
10 8180
Boring terminated at 10 ft
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE NAMED Page 1 of 1

PROJECT AND MUST ONLY BE USED TOGETHER WITH THAT REPORT.
2. BORING, SAMPLING AND PENETRATION TEST DATA IN GENERAL ACCORDANCE

WITH ASTM D-1586.

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.




S&ME BORING LOG NO NORTHING AND EASTING 1305-19-062 FOOTHILLS SHOOTING RANGE.GPJ S&ME.GDT 7/12/19

PROJECT: Foothills Shooting Range
Durham, North Carolina
S&ME Project No. 1305-19-062

BORING LOG P-2

DATE DRILLED: 6/20/19

ELEVATION: 830.0 ft

NOTES: Ground surface elevation extrapolated
from site grading plan and should be considered

DRILL RIG: CME 550X

BORING DEPTH: 15.0 ft

approximate.

DRILLER: J. Marlowe

WATER LEVEL: Not Encountered

HAMMER TYPE: Automatic

LOGGED BY: C. Phillips

SAMPLING METHOD:_Split spoon

DRILLING METHOD: 3%" H.S.A.
_. L |[PLOWCOUNT
- o ”5 g a g %/ CORE DATA ETAI\DAHDPEI\IEI‘(EIA'I'IOI\I)TESTDATA w
== o 4| E w * ows/ 2
o 9 |a < = w Q
i |3 o] MATERIAL DESCRIPTION AEE: g - § B g REMARKS <
o El2&| 2 =l g = z
S| o Fle 2 % 10 20 30 | 6080
i \ Topsoil (2 inches) /] Do
| RESIDUUM: SANDY SILT (ML) 2144 8
firm to stiff, tan gray, moist to wet
N 2123
5
5— 8250
] 21214 ]
. 113 |4
7
10— 8200
i HC
| 2 (5|4
- 9
15 g150 | >4 m
Boring terminated at 15 ft
NOTES:

1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE NAMED
PROJECT AND MUST ONLY BE USED TOGETHER WITH THAT REPORT.

2. BORING, SAMPLING AND PENETRATION TEST DATA IN GENERAL ACCORDANCE

WITH ASTM D-1586.

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

Page 1 of 1
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Appendix III — Laboratory Test Results



Form No: TR-D2216-T265-1 LABORATORY DETERMINATION OF —
Revision No. 1 —
Revision Date: 08/16/17 WATER CONTENT | l it
—
ASTM D 2216 AASHTOT265 U
S&ME, Inc. Charlotte: 9751 Southern Pine Boulevard, Charlotte, NC 28273
Project #: 1305-19-110 Phase 110 Report Date: 7/3/19
Project Name: Foothills Shooting Range Test Date(s): 6/27-28/19
Client Name: McAdams Company
Client Address: 2905 Meridian Parkway, Durham, NC 27713
Sample by: NI Sample Date(s): 6/20/19
Sampling Method: NI Drill Rig : NI
Balance ID. 20233 Calibration Date: 9/25/18
Method: A% [ B (0.1%) I
Oven ID. 10844 Calibration Date: 9/25/18
Boring Sample Sample Tare # | Tare Weight | Tare Wt.+ | Tare Wt. + Water Percent N
No. No. Depth Wet Wt Dry Wt Weight Moisture ct’
ft. or m. grams grams grams grams % e
A-1 SS-2 3.5-5 G-11 82.96 169.44 152.17 17.27 25.0%
A-1 SS-4 8.5-10 T-1 84.01 317.43 27543 42.00 21.9%
p-2 SS-4 8.5-10 GP 83.03 292.90 234.66 58.24 38.4%
p-2 S-1 0-5 S-5 82.48 306.30 253.09 53.21 31.2%

Notes / Deviations / References

ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

Karen Warner NICET #117900 7/9/2019
Technician Name Signature Certification Type / No. Date
Joe Williamson, P.E. Geotech Group Leader
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1305-19-062 Phase 110 6-20-19 MoisturesL.xlsm
Raleigh, NC. 27616 Page 1 of 2



Form No. TR-D4318-T89-90 LIQUID LIMIT, PLASTIC LIMIT, :
Revision No. 1 & PLASTIC INDEX p—
Revision Date: 7/26/17 | l
E—
ASTM D 4318 AASHTO T 89 O AASHTO T 90 O
S&ME, Inc. Charlotte: 9751 Southern Pine Boulevard, Charlotte, NC 28273
Project #: 1305-19-062 Phase 110 Report Date: 7/9/19
Project Name: Foothills Shooting Range Test Date(s) 6/26/19-7/9/19
Client Name: McAdmans Company
Client Address: 2905 Meridian Parkway, Durham, NC 27713
Boring #: A-1 Sample #: SS-2 Sample Date: 6/20/19
Location: Boreholes Offset: NI Elevation: 3.5-5'
Sample Description: Brown Orange Clayey Silt w/Sand (MH)
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.01 g) 3222 7/30/2018 Grooving tool 30339 10/23/2018
LL Apparatus 30336 2/22/2019 Grooving tool
Oven 10844 9/25/2018 Grooving tool
Pan # Liquid Limit Plastic Limit
Tare #: 147 J19 J36 J23 Ja1
A Tare Weight 13.98 14.19 14.02 14.19 14.06
B Wet Soil Weight + A 25.73 30.53 27.09 20.31 20.45
C Dry Soil Weight + A 21.63 24.68 22.29 18.86 18.93
D Water Weight (B-C) 4.10 5.85 4.80 1.45 1.52
E Dry Soil Weight (C-A) 7.65 10.49 8.27 4.67 4.87
F % Moisture (D/E)*100 53.6% 55.8% 58.0% 31.0% 31.2%
N # OF DROPS 35 22 17 Moisture Contents determined by
LL LL = F * FACTOR ASTM D 22176
Ave. Average 31.1%
m=\ One Pomnt Liquid Limit
N Factor N Factor
20 0.974 26 1.005
— 21 0.979 27 1.009
gl 22 | 0985 | 28 | 1014
S ~ 23 0.99 29 1.018
24 0.995 30 1.022
E 30 \\\, 25 | 1.000
= NP, Non-Plastic O
=\ 500 Liquid Limit 55
— Plastic Limit 31
Plastic Index 24
45.0 o 0 Group Symbol ~ MH
15 20 25 30 35 40 Multipoint Method
N eEEEEE——————————————————— One-point Method [
" Wet Preparation L] _ Dry Preparation [ AirDried 4] istimate the % Retained on the #40 Sieve: 15%
Notes / Deviations / References:
ND: Not Determined NI: No Information Provided
Moisture Content: 25.0%
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
Gustavo Salazar 7/9/2019 Joe Williamson, P.E.
Technician Name Date Technical Responsibility Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, INC. - Corporate 3201 Spring Forest Road 1305-19-062 Phase 110 A-1 SS-2 (3.5-5) PI .xlsx

Raleigh, NC. 27616 Page 1 of 1




Form No. TR-D4318-T89-90 LIQUID LIMIT, PLASTIC LIMIT, :
Revision No. 1 & PLASTIC INDEX p—
Revision Date: 7/26/17 | l
E—
ASTM D 4318 AASHTO T 89 O AASHTO T 90 O
S&ME, Inc. Charlotte: 9751 Southern Pine Boulevard, Charlotte, NC 28273
Project #: 1305-19-062 Phase 110 Report Date: 7/9/19
Project Name: Foothills Shooting Range Test Date(s) 6/26/19-7/9/19
Client Name: McAdmans Company
Client Address: 2905 Meridian Parkway, Durham, NC 27713
Boring #: P-2 Sample #: S-1 Sample Date: 6/20/19
Location: Boreholes Offset: NI Elevation: 0-5'
Sample Description: Tan Silt (ML)
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.01 g) 3222 7/30/2018 Grooving tool 30339 10/23/2018
LL Apparatus 30336 2/22/2019 Grooving tool
Oven 10844 9/25/2018 Grooving tool
Pan # Liquid Limit Plastic Limit
Tare #: J9 J40 J22 J34
A Tare Weight 14.04 14.06 14.07 14.08
B Wet Soil Weight + A 30.20 30.91 20.16 20.98
C Dry Soil Weight + A 25.57 26.15 18.55 19.17
D Water Weight (B-C) 463 476 1.61 1.81
E Dry Soil Weight (C-A) 11.53 12.09 448 5.09
F % Moisture (D/E)*100 40.2% 39.4% 35.9% 35.6%
N # OF DROPS 25 26 Moisture Contents determined by
LL LL = F * FACTOR 40.2% 39.6% ASTM D 22176
Ave. Average 39.9% 35.8%
m=\ One Pomnt Liquid Limit
N Factor N Factor
20 0.974 26 1.005
ey 21 0.979 27 1.009
§ 22 0.985 28 1.014
H 23 0.99 29 1.018
¢ ) 24 0.995 30 1.022
= . 25| 1.000
'E NP, Non-Plastic O
§ Liquid Limit 40
— Plastic Limit 36
Plastic Index 4
35.0 o 0 Group Symbol ML
15 20 25 30 35 40 Multipoint Method [
N eEEEEE——————————————————— One-point Method
" Wet Preparation L] _ Dry Preparation [ AirDried 141 istimate the % Retained on the #40 Sieve: 7%
Notes / Deviations / References:
ND: Not Determined NI: No Information Provided
Moisture Content: 31.2%
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
Gustavo Salazar 7/9/2019 Joe Williamson, P.E.
Technician Name Date Technical Responsibility Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, INC. - Corporate 3201 Spring Forest Road 1305-19-062 Phase 110 P-2 S-1 (0-5) PI .xlsx

Raleigh, NC. 27616 Page 1 of 1




Form No. TR-D698-2

Revision No. : 1

MOISTURE - DENSITY REPORT

Revision Date: 07/25/17

Quality Assurance

S&ME Project #:

S&ME, Inc. Charlotte: 9751 Southern Pine Boulevard, Charlotte, NC 28273

1305-19-062-110 Report Date

: 7/9/19

Project Name:

Foothills Shooting Range Test Date(s)

© 6/26/19-7/1/19

Client Name: McAdams Company
Client Address: 2905 Meridian Parkway, Durham, NC 27713
Boring #: P-2 Sample #: S-1 Sample Date: 6/20/2019
Location: Boreholes Offset: NI Depth: 0-5'
Sample Description: Tan Silt (ML)
Maximum Dry Density 100.2 PCF. Optimum Moisture Content 18.2%
ASTM D 698 - - Method A
Soil Properties
Moisture-Density Relations of Soil and Soil-Aggregate Mixtures I Natural
110.0 . Moisture 31.2%
N Content
\
‘\ Specific
N Gravity of Soil
105.0 > o
N 2.60 Liquid Limit 40
. Plastic Limit 36
— \ Plastic Index 4
g 100.0 - S % Passing
[ r:\ \‘ 3/4"
NN e
5 1 A\ #4 100.0%
] [ 1 N \
2 o I N\
=l i T,
v N
] \
| \
1
\
90.0 i
) N\
| N . .
0 \\ Oversize Fraction
: NS
85.0 -
5.0 10.0 15.0 20.0 25.0 30.0 35.0
Moisture Content (%) I

Moisture-Density Curve Displayed:
Sieve Size used to separate the Oversize Fraction:

Mechanical Rammer

Fine Fraction
#4 Sieve 3/8 inch Sieve O
Moist Preparation [

Manual Rammer O

Corrected for Oversize Fraction (ASTM D 4718)

O
3/4 inch Sieve O
Dry Preparation

References / Comments / Deviations:

ND: Not Determined

NI: No Information Provided

ASTM D 698: Laboratory Compaction Characteristics of Soil Using Standard Effort

Joe Williamson, P.E.
Technical Responsibility

Signature

Geotech Group Leader
Position

Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME,Inc. - Corporate 3201 Spring Forest Road

Raleigh, NC. 27616

1305-19-062 Phase 110 P-2 S-1 (0-5) Proctor .xlsx

Page 1 of 1



Form No. TR-D1883-T193-3 CBR (CALIFORNIA BEARING RATIO) e
Revision No. 2 S—
OF LABORATORY COMPACTED SOIL —
Revision Date: 08/11/17 | l
T
ASTM D 1883
S&ME, Inc. Charlotte: 9751 Southern Pine Boulevard, Charlotte, NC 28273
Project #: 1305-19-062 Phase 110 Report Date: 7/13/19
Project Name: Foothills Shooting Range Test Date(s)  6/27/19-7/13/19
Client Name: McAdams Company
Client Address: 2905 Meridian Parkway, Durham, NC 27713
Boring #: P-2 Sample #: S-1 Sample Date: 6/20/19
Location: Boreholes Offset: NI Elevation: 0-5'
Sample Description:  Tan Silt (ML)
ASTM D 698 Method A Maximum Dry Density:  100.2 PCF Optimum Moisture Content: 18.2%
% Retained on the 3/4" sieve: 0.0%
Uncorrected CBR Values Corrected CBR Values
CBR at 0.1 in. 5.7 | CBRat0.2in. 5.8 CBRat0.1in. 5.7 | CBRat0.2in. 5.8
200.0
t/
~ ?
Z[ 1000 //
Z
A
P
.
p
0.0 el L o =
0.00 0.10 0.20 0.30 0.40 0.50
)

CBR Sample Preparation:
The entire gradation was used and compacted in a 6" CBR mold in accordance with

Before Soaking
Compactive Effort (Blows per Layer) 43 After Soaking
Initial Dry Density (PCF) 98.3 Final Dry Density (PCF) 95.7
Moisture Content of the Compacted Specimen 18.5% Moisture Content (top 1" after soaking) 27.0%
Percent Compaction 98.1% Percent Swell 2.4%
Soak Time: 96 Hrs. Surcharge Weight 155.0 Surcharge Wt. per sq. Ft. 788.9
Liquid Limit 40 Plastic Index 4 Assumed Apparent Relative Density 2.650

Notes/Deviations/References:

Joe Williamson, P.E. Geotech Group Leader

Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1305-19-062 Phase 110 P-2 S-1 (0-5) CBR _.xlsx
Raleigh, NC. 27616 Page 1 of 1
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OPTIONAL METHODS OF INSTALLATION
WOODEN POLES OR CONCRETE FOOTINGS
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END VIEW
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~~—— 1 X 6 FACE BOARDS.

| 12" +/-

——— 2X4 PRESSURE TREATED
TOP RAIL.
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TREATED TO 0.4 RETENTION
L — POST AT 8-0" 0.C.
/
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BOTTOM RAIL.
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