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15 Acre 1-77 Exit 23 Site Trigon Project No. 025-97-052
Huntersvillo, North Caroling May 28. 1997

1.0 EXECUTIVE SUMMARY AND PROFESSIONAL OPINION

Trigon Engineering Consultants, Inc. (Trigon) completed the Phase I Environmental
Site Assessment (ESA) of the subject site, an approximately 15 acre undeveloped tract located
in Huntersville, Mecklenburg County, North Carolina. The site was visited on May 20, 1997
by Ms. Peggy Jackson of Trigon’s Charlotte, North Carolina office. The ESA was prepared by
Ms. Jackson and reviewed by Mr. James L. Boomgarden, P.G., Environmental Manager.

Based on Trigon’s visual observations, the former sediment basin area on the site is an
approximately 0.3 acre potential wetland. The state requires notification if planned
development activities distwb wetlands of 0.3 acres or greater. With this exception Trigon's
site reconnaissance, interviews, and review of information available from federal, state, and
local agencies identified no evidence of recognized environmental concerns at the subject site.

2.0 OBJECTIVES AND LIMITATIONS :

These services were performed in general accordance with NationsBank’s October 1,
1995 Phase I Environmental Site Assessment Guidance Document and Trigon proposal
number P257052(revised). This report incorporates by reference, the terms and conditions of
that proposal.

The purpose of this assessment was to evaluate site conditions for indications of
potential environmental problems. The assessment included the review of available public and
private information regarding the history of the subject site and adjacent properties. This report
summarizes the information obtained during Trigon's Phase [ ESA.

The following limitations apply to the information summarized in this Phase [ ESA.

Much of the information provided in this summary report is based upon personal interviews and
the research of available documents, records, and maps held by the appropriate government and
private agencies. This summary report of the Phase I ESA is subject to the limitations of
historical documentation, the availability and accuracy of pertinent records, and the personal
recollection of those persons contacted. A Phase I ESA does not determine site compliance
with environmental regulations. Information regarding wetlands is limited to a review of
published information and maps for the potential for the existence of wetlands onsite. History
of ownership information was not provided, nor was researching historical ownership within
the scope of Trigon services. The informarion provided herein is relevant to the dates of our
site reconnaissance and research and should not be relied upon to represent conditions at future
dates.
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3.0  SITE OVERVIEW

~

3.1  Site Name: The subject site is referred to as 15 Acre .77 Exit 23 Site.

3.2 Site Address: The subject site is undeveloped, therefore, a street address has not beeq
assign by the Charlotte-Mecklenburg County Tax Office. The site is located in the 13,000
block of Statesville Road in Huntersville, Mecklenburg County North Carolina. The subject
site lies within the 28078 zip code area.

33  Legal Description of the Site: A legal description of the subject site was not
provided to Trigon for review. The site boundaries were provided by Lat Purser &
Associates Inc. (Lat Purser). The site boundaries were provided in the form of a tax parce]
map and a portion of a property survey (name and date of the survey were not provided).

3.4  Site Size: According to the information provided to Trigon by Lat Purser, the subject
site contains 15.408 acres. - :

3.5  General Description of Zoning: According to Charlotte-Mecklenburg Tax Office
records, the subject site is zoned B-2 for business use.

3.6  Current Improvement and Occupancy Uses: The subject site is currently
undeveloped. Excavation and fill placement appears to have occurred across the subject site.
culverts for transporting storm water flow from the adjacent upgradient properties are
located on the northern most portion of the site. With the exception of overhead electrical
supply lines, no evidence of utilities were observed on the subject site. —_—

3.7 Site Vicinity Map: (attached)
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4.0  SITE BACKGROUND/OPERATING HISTORY

41  Current Ownership: According to the Charlotte-Mecklenburg County Tax Office
Records, the subject site is currently owned by Huntersville Land Associates Limited
Partnership, who acquired the site on December 23, 1987. The current deed is recorded in Deed
Book 5667, page 401 in the Register of Deeds Office in Charlotte, Mecklenburg County, North
Carolina.

42  Prior Ownership: Prior ownership information was not provided to Trigon.
Researching the prior ownership of the site was not within Trigon’s contracted scope of
services. a

43  Review of Historical Maps and Aerial Photographs: Historical maps and aerial
photographs of the subject site were reviewed. The sources and years of these maps and
photographs are as follows:

1993 - USGS Topographic Map; Comelius, NC quadrangle
(1 inch =2,000 fee)

1993 - Mecklenburg County Engineering Department; planimetric map
(1 inch =200 feet)

1990 - Mecklenburg County Engineering Department; aerial photograph
(1 inch = 200 feet)

1986 - Mecklenburg County Engineering Department; aerial photograph
(1 inch =200 feet)

1983 - Mecklenburg County Engineering Department; aerial photograph
(1 inch =200 feet)

1980 - Mecklenburg County Engineering Department aerial photograph
(1 inch = 400 feet)

1978 - Mecklenburg County Engineering Department aerial photograph
(1 inch =400 feet)

1975 - Mecklenburg County Engineering Department aerial photograph
(1 inch = 400 feet)

1975 - Mecklenburg County Engineering Department; county topographic map
(1 inch = 400 feet)

1970 - USGS Topographic Map; Comnelius, NC quadrangle
(1 inch =2,000 feet)

1966 - Mecklenburg County Engineering Department; aerial photograph
(1 inch = 200 feet)

1956 - USDA Natural Resource Conservation Service; aerial photograph
(I inch = 1,320 feet)

1951 - USDA Natural Resource Conservation Service; aerial photograph
(1 inch =1,320 feet)

1938 - USDA Natural Resource Conservation Service; aerial photograph
(1 inch =1,320 feer)
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The 1993 USGS Topographic Map was used has the basis for the Vicinity Map,
Drawing No. 257052-1 in Section 3.7. The 1993 Planimetric Map was used as the basis for
the Sire Plan, Drawing No. 257052-2, in Section 6.7. The 1990 Aerial Photograph and 1975
County Topographic Map are included in Appendix A as Drawing No. 257052-3 and -4,
respectively. Information obtained from a review of these aerial photographs and maps is
discussed in Section 4.5.

4.4  Historical City Directories and Fire Insurance Maps: Historical city and suburban
directories for the study area were available for review at the Charlotte-Mecklenburg County
Public Library. Historical directories were reviewed for the years 1996-1997, 1993, 1986,
1980, 1976, and 1971. The directories contained no listings for the addresses of 13,800 to
14,000 Statesville Road (the area of the site). Information obtained from 2 review of these
directories is discussed in Section 4.5. No directory coverage was available for the area of the
subject site prior to 1971. :

The subject site is located in an area not covered by the most recent (1963) Sanborn Fire
Insurance map available for review in the Charlotte-Mecklenburg County Public Library.

4.5  History of Site Use: Based on the historical maps and aerial photographs the subject
site appears to have been in woodland from 1938 until 1990. Between 1990 and 1993 the
tree cover on the subject site appears to have been removed and i ' of
fill material occurred. According to Mr. Lat Purser of Lat Purser & Associates Inc., a general
partner in ownership of the site, no structures, foundation or ruins were located on the site.
Mr. Will Gardner, of IRM, the civil engineering firm responsible for the grading onsite,
stated that no buried debris or evidence of structures were encountered onsite.

5.0 ENVIRONMENTAL SETTING

5.1  Surface Water Characteristic: As illusmated in the 1975 County Topographic Map,
Drawing No. 2570524, prior to grading, the highest site elevation, 771 feet above Mean Sea
Level (MSL), occurred in the southeastern comer of the subject site. The lowest site elevadon,
approximately 724 feet MSL, occurred near the center of the western site boundary in- the
vicinity of a drainage feature. In general, the subject site sloped from the north and southeast
down toward the drainage feature located in the northem portion of the site. The drainage
feature sloped from the northeast down toward the southwest.

Excavation and fill placement on the subject site occurred between 1991 and 1993,
resulting in excavated embankments along the northern, eastern, and southwestern site
boundaries. The center of the subject has been terraced so that it consists of two large, flat areas
with the southern terrace being slightly higher in elevation than the northern terrace. Relics of
sediments control structures including rip-rap line ditch channels and a sediment control basin
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were observed on the subject site. The sediment basin is located along the western site
boundary in the vicinity of the drainage*way. According to Mr. Gardner, fill placed on the
‘northern portion of the site was obtained from an excavation on the southem portion of the site.

Two man-holes were observed near the northern and eastern site boundaries indicating
that a buried piping system is in place on the ased on Trigon’s observation, the

piping appears to transport storm water runoff from the adjacent properties to the north and
northeast across the subject site,

An abandoned sediment control basin was observed along the western site boundary.
No evidence of unusual odors or discoloration were observed in the water in the sediment basin
area.  With the exception of the sediment contro] basin, no streams, ponds, surface
impoundments, lagoons, or holding ponds were observed on the subject site. The nearest
stream, Torrance Creek, lies 2,500 feet southwest of the subject site. Storm water runoff is
directed over land toward the sediment control basin located along the western site boundary.

According to the Mecklenburg County Engineering Department Floodway Planning
Section, areas within the 100-year floodplain are identified on the Mecklenburg County Tax
Maps as “floodplain™ or “floodway fringe”. No floodplain or floodway fringe areas were
identified on the tax parcel that includes the site.

5.2 Subsurface Geological Characterization: The site is located in the Charlotte Belt
of the Piedmont Physiographic Province of North Carolina. The surficial geology consists of
residual soils that have weathered in place from underlying bedrock. The surrounding to-
pography consists of rolling land and broad ridges. According to the 1995 Geologic Map of
North Carolina, the regional bedrock generally consists of metamorphosed quartz diorite.

Due to the amount of excavation and fill placement that has occurred on the subject
site, general soil characteristics, including permeability and texture, for the subject site is no
longer applicable.

Radon measurements for Mecklenburg County average between one and two pico-
curies per liter of air (pCifl), according to nonstatistical data provided to us by the North
Carolina Department of Environment, Health and Natural Resources (NCDEHNR). The
EPA recommends follow-up testing and remediation for levels greater than or equal to 4.0
pCi/l. While the occurrence of problematic levels of radon gas cannot be ruled out, available
data indicates that environmental fisks are Jow For the physiographic aréa.  ——

5.3  Ground Water Characteristics: Surface and ground water flow rates and directions
were not determined. In general, both surface and ground water directions are controlled by
contours of landforms in the Piedmont, with flow occurring perpendicular to the contours
from high to low elevation. Ground water generally flows with respect to the direction of the
most prominent local drainage features, therefore, the ground water from downgradient
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locations is unlikely to migrate to an upgradient location. Surface water flow and presum-
ably ground water flow for the subject site prior to grading was generally from the north and
southeast down toward the drainage feature in the northern portion of the site. In general,
the topographic slope for the area is generally from the northeast down to the southwest.

Ground water in the Piedmont is contained In water bearing zones located in bedrock
fractures and voids, the overlying partially weathered rock, and the unconsolidated sediments of
the soil mantle. No subsurface investigations were discovered during our review of available

-information. Consequently, depths to ground water were not determined. According 0 the
Water Resources Investigation Report #86-4132, Statistical Analysis Relating Well Yield to

Construction Practices and Siting of Wells in the Piedmont and Blue Ridge Provinces of
North Carolina, depth to ground water in the Piedmont averages 31.3 feet.

6.0  SITE VISIT

6.1  Site Observation Methodology: The subject site was visited on moming of May 20,
1997 by Ms. Peggy Jackson of Trigon. The weather conditions at the time of the site visit
were mostly cloudy skies and the ambient air temperature was approximately 70° Fahrenheit.

. The methodology used to observe the site during the reconnaissance included walking
the site boundaries and a transect through the center of a site in a north to south direction.
Photographs of the subject site, taken during the site visit, are included in Appendix B. '

6.2  Site Observations and Inquiries: The center of the subject site has been graded so that
it is currently in two level terraces with the norther terrace being lower in elevation than the
southern terrace. The vegetation on the open, graded areas consists of scattered weeds and
small trees. The vegetation on the undisturbed portions of the subject site along the eastern and
western site boundaries consist of small to medium size trees and grass. Poles and overhead
electrical lines were observed near the center of the subject site. ‘

Tnigon's observation of the subject site on May 20, 1997 identified the following:

No springs, lagoons, rivers or lakes

No railroad spurs or electrical tower transmission lines
No wells

No heavy equipment, tankers or spray ngs

No foul odors, chemical gases or petroleum product odors
No evidence of dumping

No air emissions or waste water discharges

No industrial or manufacturing activities

No monitoring wells or remedial activities -

No stained or discolored soils
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No evidence of leachate or seeps

No distressed, discolored or stainefl vegetation

No evidence of chemical spills or releases

No evidence of oil or gas well exploration, extraction or refinery activities

No evidence of farm waste concems

No evidence of prolonged use or misapplication of pesticides, herbicides or soil
conditioners.

63  AST/UST Systems and Pipelines: Trigon's observation of the subject site identified
no aboveground or underground storage tank (AST/UST) systems or pipelines. Trigon’s
review of the site’s history identified no evidence of historical property uses thar indicate the
use of ASTs or USTs.

One facility located within % mile of the subject site currently uses underground
storage tanks. Additional information regarding these USTs is provided in Section 7.3 and
Appendix C of this report. -

6.4  Transformers and PCB Equipment: During Trigon's site Visit, one small pole-
mounted electrical transformer was observed the center of the subject site. No evidence of
leakage from or damage to the transformer was observed. The electricity in the area is provided

the Duke Po e Power). No labeling was observed on the transformers 1o~
indicate ownership, however, transformers like the one onsite are typically the property of Duke
Power. Based upon information provided by Duke Power, the observed transformer is not
likely to contain PCBs.

The subject site appears to have deve I ical PCB

Ly {ITd

6.5  Onsite Regulated Substance Identification/Inventory: No evidence of drummed
materials or chemical storage was observed onsite during Trigon’s site reconnaissance.
Trigon’s review of the site history identified no evidence of historical property uses that
indicate the storage or use of chemicals hazardous substances, or petroleum products.

No evidence of dumping was observed onsite during Trigon’s site reconnaissance.
Trigon’s review of the site’s historical uses identified no indication of solid waste bural. Mr.
Purser and Mr. Gardner claimed no knowledge of dumping or buried debris on the site,

6.6  Area Reconnaissance: The subject site is bounded by the following:

North - Wendy’s restaurant, Holiday Inn Express motel
East - Statesville Road, woodland, residential development
South - Undeveloped area (has been graded)
West - Interstate 77
7
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Based on information obtained during the site visit and the topographic map review, the
areas 10 the north, northeast, and east app#ars to be topographically upgradient to the subject
site. Information regarding historical and current uses of surrounding properties was obtained
from an area reconnaissance and the historical sources identified previously in this report.

Based on the historical maps and aerial photographs, the adjacent properties appear to
have been in agriculture or woodland use in 1938 with the exception of a residence, north of
the subject site, in the approximate vicinity of the Holiday Inn Express motel. Statesville
Road appears to have been constructed between 1951 and 1956. Between 1956 and 1966,
residential development began to occur east of Statesville Road and along Gilead Road.

Based on the historical city directories, registered UST information, and the historical
photographs, a gasoline service station appears to have been constructed in 1987 at the
intersection of Statesville Road and Gilead Road, north-northeast of the subject site.
Between 1975 and 1980 a shopping center was also constructed in this area. According to
the historical city directory, the tepants of this shopping center have included- retajl stores,
service businesses, and dry cleaners.

6.7  Site Plan Drawings: (attached)
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i‘ 6.8  Asbestos Containing Materials (ACM): The subject site is undeveloped, therefore,

an asbestos survey was not conducted as part of the ESA.

70  ENVIRONMENTAL/REGULATORY AGENCY INQUIRIES

! 7.1  Federal and State Regulatory Agencies: The following federal and state databases
obtained from DataSite were reviewed according to the zip codes that occur within % mije of

’ the subject property:
: . EPA Resource Conservation and Recovery Act Registration Site Reports
: (RCRA List; Data Extracted 04/09/97)

: . EPA Comprehensive Environmental Response Compensation and Liability Act
(CERCLA)/National Priority List (NPL) Sites (CERCLA/NPL or Superfund
‘ List; Data Extracted 02/18/97)
. EPA No Further Remedial Action Planned (NFRAP) List-CERCLA Sites
’ (NFRAP-CERCLA List; Data Extracted 02/18/97)
. EPA Emergency Response Notification System (ERNS) Sites (ERNS List; Data
Extracted 03/21/97)
' . North Carolina Petroleum Underground Storage Tank Database (Registered
‘ UST List; Data Extracted 01/15/97)
. North Carolina Leaking UST (LUST) Sites Report (LUST List; Data Extracted
03/05/97)
' . North Carolina State Equivalent Hazardous Waste Site (State Superfund Sites:
: : Data Extracted 02/1/97)
! * North Carolina Solid Waste Facilities List (Landfills List; Data Extracted
: : 02/11/97)

| A copy of the Registered UST Detail database for facilities within % mile of the
subject site is included in Appendix C in Iieu of the standard NationsBank UST Table.

The following state regulatory agencies and personnel were also contacted:
NCDEHNR Division of Environmental Management (DEM)
Mooresville Regional Office-Ground Water Section: Mr. Allen Schiff
Central Office-Wetlands Section: Ms. Cindy Bell

The 1991 US Department of the Interior-Fish and Wildlife Service National Wetlands
Inventory map for the area of the subject site was also reviewed,

7.2 Local Government Agencies: The following local government agency report was
reviewed and agency representative was contacted:
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Meckienburg County Department of Environmental Protection (MCDEP)
Solid Waste Section: Mr. Dennis Tyndall
1995 State of The Environment report

73 List of Recorded Sites:

SUBJECT SITE: No listings for the subject site were noted in the environmental databases
reviewed for this report. Trigon’s interviews with local and state government agencies
discovered no incidents involving hazardous materials or petroleum products, environmental
permits, prior citations or fines for violations of environmental regulations, or active or
abandoned landfills the subject site.

WETLANDS REVIEW: According to the 1991 National Wetlands Inventory map, a
potential wetland was identified in the former drainageway in the northern portion of the
subject site. Identification of an area as a potential wetland on the National Wetlands
Inventory map does not constitute confirmation of a wetland or an official wetland
designation under the NCDEHNR or US Armmy Corps of Engineer’s regulations. As
previously stated, the drainage area has been filled and the water transported across the site
via underground culverts.

The abandoned sediment control basin located along the western site boundary shows
evidence of hydrophytic vegetation such as willows and cattails. Additionally, standing
water was observed in the sediment basin area during Trigon’s site visit. The soils in the
sedizﬁent__bgs_igw not investigated to determine fhe potential for the presence of
hydric soils. Hydrophytic vegetation, hydrologic conditions (such as standing water), and
hydric soils are requirements for an area to be identified as a2 wetland. The sediment basin
encompasses approximately 0.3 acres. According to Ms. Cindy Bell of NCDEHNR,
notification is required under state regulstions if planned development may result in the
disturbance of wetland areas of 0.3 acres of greater.

ADJACENT OR ABUTTING PROPERTIES: No listings for the adjacent or abutting
properties were noted in the environmental database reviewed for this report. Trigon’s
interviews with representatives of local governmental agencies discovered no incidents -
involving hazardous materials or petroleum products, environmental permits, prior citations
or fines for violations of environmental regulations, or active or abandoned landfills for the
adjacent or abutting properties.

REMAINING FACILITIES WITHIN % MILE: Facilities noted on the environmental
databases within % mile include:

Dry Cleaning by Cheryl Lynn
105-A Statesville Road
RCRA
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d ESB-T125—P@a.-T WdPE:2T /A, S@E AON








SunSewr Inc. & NadonsBank Phase { Enviroamental Site Asscssment
15 Acre [77 Exit 23 Site Trigoa Project No. 025.97-052
Hunterxville, North Carolina May 28. 1997

Kim’s Amoco (Also known as Amoco #968)
101 Gilead Road -
Register UST, LUST

Both facilities are located approximately 500 feet north-northeast of the subject site
and appear to be topographically upgradient,

Dry Cleaning by Cheryl Lynn facility is registered as a generator of “other regulated
wastes”. The database indicates no Class I violations or corrective actions by the EPA.
recorded against the facility.

According to the Registered UST database information, three 10,000 gallon capacity
gasoline UST were installed at Kim’s Amoco in 1987 and are identified as “currently in use”.
An additional 550 gallon used oil UST was also recorded as installed in 1987 and removed
from service in 1995. The status of this UST is identified as “permanently closed”.
According to the LUST database, a petroleum release at the facility was reported to the
NCDEHNR in November 1994 and ground water contamination has been identified. The
report contained the statement “monitor wells in the area show contamination.” According to
Allen Schiff, the incident has been assigned a “low priority”. A Corrective Action Plan has
reportedly been submitted, however, NCDEHNR has not yet given approval for
implementation of the plan.

With the exception of these facilities, no listings"were noted for other facilities within
the remaining % mile. Trigon’s interviews with representarives of local government agencies
identified no reports of incidents involving hazardous materials, petroleum products,
environmental permits, prior citations or fines for violations of environmental regulation, or
active or abandoned landfills for other properties within % mile of the subject.

The following paragraphs summarize the contents of the federal and state
environmental databases reviewed by Trigon:

The Resource Conservation and Recovery Information (RCRIS) is a national program
management and inventory system of RCRA hazardous waste handlers. Handlers are
categorized as fitting into the following categorics: Treatment, Storage and Disposal
Facilities (TSD); Generators; and Transporters.

The CERCLA/NPL (Superfund) dartabase is a national system which tracks sites that
“have come to the EPA's attention as having potential for releasing hazardous substances into
the environment." NPL sites are identified on the CERCLA list and are also listed separately
in the DataSite information.
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The NFRAP-CERCLA list contains sites that were removed in February 1995 by the
EPA from the list of CERCLA sites and potential NPL sites. NFRAP listings are facilities
where no contamination was found following an initial investigation, or contamination was
removed quickly without the need for the site to be placed on the NPL, or the contamination
was not serious enough to warrant NPY. consideration of federal Superfund action.

ERNS is a database of reported incidents involving the release of oil and bazardous
substances to the environment. The ERNS combines data collected from the National
Response Center and EPA.

The UST list is a database of petroleum underground storage tanks registered by the
NCDEHNR. Aboveground storage tanks and certain underground storage tanks are not
required 1o be registered by the State of North Carolina and, therefore, would not be included in
the database, -

The LUST Sites Report list is obtained from the NCDEHNR-DWQ. The list contains
information regarding the source and type of pollutant involved in the UST releass.

The North Carolina State Superfund Sites List contains an inventory of inactive
hazardous waste sites for the state of North Carolina.

The North Carolina Landfills List is a listing of solid waste disposal sites permitted
by the NCDEHNR-Solid Waste Section. These facilities are categorized as follows:
Municipal Solid Waste or Industrial Waste Landfill, Yard Waste Processing Facility, Land
Clearing and Inert Debrs Landfill, Treatment and Processing, Incinerator, Mixed Waste
Processing or Materials Recovery F acilities, and Transfer Stations. '

8.0 REFERENCES:

8.1  Records of Communication: (Attached)
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Attachment 2

Report of Preliminary Subsurface Exploration
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FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES * ENGINEERS & CHEMISTS

“OVER ONE HUNDRED YEARS OF SERVICE"
®

1881 P.O. Box 34766
Charlotte, N.C. 28234
(704) 376-1596

January 8, 1989

Lat Purser & Associates, Incorporated
230 South Tryon Street, Suite 700
Charlotte, North Carolina 28202 .

Attention: Mr. Frank Alexander

Re: Report of Preliminary Subsurface Exploration
Huntersville Station
Huntersville, North Carolina
F&R File No. 0Q-63-138

Dear Mr. Alexander:

F&R, Inc. has completed the subsurface exploration for the
proposed Huntersville Station site on Gilead Road in
Huntersville, North Carolina. This study was performed in
accordance with our proposal dated October 13, 1989. This
report contains a brief description of the project and structural
information provided to us, general site and subsurface
conditions and our recommendations regarding the pertinent
geotechnical aspects of the design and construction of the
proposed structures and foundations.

(DQUARTERS: 3015 DUMBARTON ROAD # BOX 27524 8 FIEHMOND, VA. 23261
TELEPHONE AREA CODE (804) 264-2701
BRANCHES: ASHEVILLE, NC @ BALTIMORE, MD e CHARLOTTE, NCe CROZET, VA®
GREENVILLE, SC e NORFOLK, VA @ RALEIGH, NC @ ROANOKE, VA @ STERLING. VA. o
FAYETTEVILLE, NC ¢ FREDERICKSBURG, VA @ SALISBURY. MD CHARTERMEMBER  CHARTERMEMBER  MEMBER SINCE 1608
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We are available to review these recommendations with you and
answer any questions you might have. We have enjoyed working
with you and look forward to our continued association as your

geotechnical consultant on the remainder of this project and
future projects.

Wi, -. Respectfully,
‘\\‘ .‘H CARO "[, . F&R, INC. -~
& Q% ------- 4 “,

& SIS T

s - . =z - :
s 50 g oz Anthony/G. Devine
z F&e% : s - Geotechnical Engineering Staff
- . [S 23 2¥] 2 =
%% et e § LA D

- TR O .

<, 7PN ~

Q
“o, L G O - Michael G. Clough, B\
LTI Branch Manager
' Registered, N.C. #15557

AGD/MGC/dp
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I PURPOSE AND SCOPE OF EXPLORATION

Purpose of Exploration

The purpose of this exploration was to obtain preliminary
subsurface data at the site and to provide recommendations on the
pertinent geotechnical aspects of the project as they effect the
proposed construction. The following paragraphs discuss:

= A brief review of our field testing procedures.

=~ A review of present topographical features and site
conditions.

~ A general evaluation of the suitability of the site
considering the proposed structures and estimated
subsurface conditions.

- Recommend general design and construction criteria for
the proposed foundations.,

- Recommendations for site preparation and construction of
compacted fills.

Scope of Exploratioh

Sixteen (16) soil,test‘borings were performed at the approximate
locations shown on the‘attached Boring Location Plan, Drawing
No. 1 (Appendix I). The borings were located in the field by an
engineer from our office using a site plan provided to us by Lat
Purser & Associates. The existing topographic features, roadways
and surveyed property lines were used for estimating distances
and approximating the boring locations shown. The 1locations
shown are very approximate, if more accurate locations are
necessary, a survey should be performed. The soil test borings
were generally extended to depths of 5-1/2 (parking) to 15-1/2
(structural) feet below the existing ground surface.

<
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The soil test borings were made by mechanically twisting a
continuous flight, hollow stem auger into the soil. At regular
intervals, soil samples were obtained with a standard 1.4 inch
I.D., two-inch 0.D., split-tube sampler. Soil sampling ang
penetration testing were performed in accordance with ASTM
Specification D-1586. . The sampler was first seated six inches to
penetrate any loose cuttings, then driven a additional foot with
blows of a 140 bbund hammer falling 30 inches. The number of
hammer blows required to drive the sampler the final foot was
recorded and is designated the "penetration resistance", The
penetration resistance, when properly evaluated, is an index to
the soil strength and foundation supporting capability.

Representative portions of each soil sample obtained were placed
in glass jars and transported to -our- laboratory. In the
laboratory the samples were examined by a geotechnical engineer
to vérify the driller's field classifications, determine the
general nature of the material, estimate its method of origin
and evaluate the materials suitability for structural £fill and
foundation support. Detailed soil descriptions are given on the
individual test boring records which also show graphically the
penetration resistance profiles.

In addition, two bulk soil samples were obtained, one each from
borings B-4 and B-14, and brought to our laboratory for testing.
These samples were taken in the proposed borrow area to evaluate
the suitability of these soils for use as structural fill.
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II PROJECT INFORMATION

The proposed site 1lies in the southwestern quadrant of the
intersection of Gilead Road and Stctesville Avenue (Hwy 21) in
Huntersville, North Carolina. The site extends approximately
2000 feet in a north/south direction and approximately 500 to 700
feet in an east/west direction from the roads intersection. The
approximately 27 acre site is mostly wooded with a rolling to
steep topography. Relief on the order of 20 to 25§ feet in 100
feet in the north and west portions of the site is caused by a
ravine at the bottom of the roadway embankments. During our
site visit, running water was observed in the ravines located 1n
the north and western portions of the site. ~Also, a concrete
culvert emptles into the east~central portion of the site which
produces a large sSwampy area in the central part of the site,
Drainage in this area is generally to the west where it exits
through another culvert in the west central portion of the site.
These features are shown on Drawing No., 1.

Based on the limited topographic and finished grade information
available, it is our understanding that cut will be required in
the southern portion of the site, and used as fill in the central
and northern portions of the site. Cut depths on the order of 20
to 25 feet and fill depths up to 25 feet are anticipated.

Based on a preliminary site plan prepared by Odell Associates,
Inc., and provided to us by Lat Purser s Associates, Inc., the
site will be developed for mixed-use retailing ranging from small
fast food, branch bank, gas station, etc. type structures to a
strip shopping center, large retailing facility and 3 to 4 story
hotel. The approximate boundaries of each of these areas is
shown on Drawing No. 1.
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We have assumed, with exception of the hotel, the structures
will be relatively lightly loaded one to two story metal

features. The residual Soils have formed from the in-place
weathering of the underlying rock. This process produces sojil-
like materials in the upper portion of the subsurface profile,
that with depth, typically become more coarse-grained and
eventually transitions into partially weathered rock.

boring locatiqn, the respective "Test Boring Recordé" are
included with this report for your review. The "Test Boring
Records" represent our interpretation of the field logs based on
an engineering examination of the soil samples. The horizontal
stratification 1lines designating the interface between various
strata represent approximate boundaries. The transition between

different strata inp the field may be gradual in both the
horizontal and vertical directions.

The soil test borings typically encountered organic laden soils
a few inches thick overlying residual soils, however, depths of
organic soils reaching 1 foot thick should be anticipated in








-
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Swampy areas. In the ravine located in the northern and western
portions of the site, only a thin layer of organic/alluvial soil
was encountered. The residual soils consist of an orange-brown
to reddish-brown, firm to stiff, fine sandy clayey silt in the
upper portions of the subsurface profile. These soils typically
transition into a tan, gray, white and orange-brown fine sandy
silt with depth. The residual soils typically have standard
penetration resistance .values (N-values) in the range of 5 to 25
blows per foot (for anomalies to this general trend, see the
following paragraphs). All borings were terminated residual in
soils at depths of 5-1/2 to 20~1/2 feet below the existing ground
surface.

The following subsurface conditions either deviate from the
general trend previously discussed, or deserve note because of
their potential impact on development. The impact of these
conditions on potential develdpment will be briefly mentioned in
parenthesis and discussed in more detail in the appropriate
sections of the report to follow.

1. Boring B-1 (cut area) encountered a gray silty clay at
depths of 3.5 to 7.0 feet. (These -types of materials
have a high shrink/swell potential and may prove very
difficult to control moisture content, thereby
making them unsuitable for use as structural fill).

2. Boring B-12 (fill area) encountered a gray silty clay
soil at depths of 0 to 3.5 feet. (These types of
materials, if exposed in the pre-£fill subgrade, may not
hold-up under construction trafficking and proofrolling,
especially if saturated, where upon they lose
significant shear strength).
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Borings B-7 (2 ft.), B-10 (5 £ft.), B-11 (2 ft.) and B-15
(2 ft.) encountered soft soils at the existing ground
surface. (Due pPrimarily to excess surface moisture
around drainage features and Swampy areas, these soils
are likely to hinder construction and not produce a
suitable base for structural fill placement without
remedial work).

Ground Water

Ground water measurements were taken at the termination of
drilling in all borings performed. The table below gives the
information obtained.

GROUNDWATER LEVEL AT TERMINATION OF DRILLING

BORING DEPTH BELOW EXISTING
NO. GROUND SURFACE (ft.)
1 dry
2 dry
3 dry
4 dry
5 dry
6 -

7 12.0

8 10.0

9 - dry
10 13.0
11 11.2
12 dry
13 dry
14 dry
15 5.5
16 dry
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IV _CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations presented in this report are
based on the ‘project, topographic and subsurface information
available to us at the time of our exploration. If any
significant changes are made in the building types, or if
unexpected conditions are encountered during construction, we
request the opportunity to review our recommendations and make
any necessary modifications. The following recommendations are
made based on information obtained from a limited number ' of
borings performed throughout the site. This general information
should be followed up and confirmed as construction Progresses,
especially in those areas where potential probleﬁs are
anticipated.

Site Preparation:

Actual structural placement and detailed grading plans have not
been furnished. Once these items are finalized, we request the
opportunity to review this information in the event any
supplemental recommendations need to be made. The following are
general guidelines. All'organic laden soils should be removed
from all foundation, building, pavement and fill areas. Under
the supervision of the geotechnical engineer, all slab, pavemeﬁt
and fill subgrades should be proofrolled prior to stone or
concrete placement, and/or prior to placement of structural fill.
Proofrolling should be performed with a heavily loaded tandem
dump truck (20 tons or larger) or similar piece of rubber-tired
equipment. Proofrolling should consist of several passes of the
site at a frequency and location determined by the geotechnical
engineer. The purpose of proofrolling is to reveal the existence
of any shallow unsuitable surface materials and to densify and
loose soil. Any areas which deflect excessively during the
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proofrolling and which cannot be densified by further rolling
should be undercut to stable soils as directed by the
geotechnical engineer.

Based on the information available at this ‘time, some
undercutting beyond the topsoil depth should be anticipated in
areas where excess water has been allowed to saturate the
subsoils for long periods of time, These areas would include,.
but not be limited to, the northern portion of the site near the
existing ravine and the central portion of the site in the
vicinity of borings B-7 and B-15. The depths of soft soils
encountered in the borings performed in these areas were
generally 2 to 3 feet with localized areas extending as deep as §
ft. below the existing ground surface.

Undercutting in the areas discussed above will be necessary to
reach suitable sﬁbgrade soils for fill or structural element
placement. During undercutting operations, groundwater seepage
may be encountered. In order to protect the integrity of ﬁhe
subgrade soils, this €Xcess water should be drained from the
subgrade surface. ' This may be accomplished simply by trenches
and sump ' points, however, in Some areas, a french drain system
may be required. The type of drainage system, location and
invert elevation should be determined in the field at the time of
construction.

Building Foundations: Design and Construction

The majority of the soils ehcountered in our borings are suitable
for shallow foundation support. Shallow foundations bearing on
stiff to very stiff residual soils may be designed for an
allowable‘net bearing pressure of up to 3,000 pounds per square
foot (psf). However, due to the relatively low maximum dry
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density (less than 90 pcf) of the proposed borrow soils, a lower
bearing pressure of 2000 psf should be used for the design of
foundations bearing on these soils, A higher bearing pressure
may be considered if the results of a triaxial shear strength
testing justifies use of the higher value. Any newly placed fill
supporting foundations should be compacted to a minimum of 95% of
the Standard proctor maximum dry density. Compacted fill
recommendations are given in a subsequent section on this report.

We recommend that all subgrade surfaces (foundations, slabs and
pavement areas) be examined by a qualified geotechnical engineer
using hand auger/cone penetrometer testing equipment, or other
suitable methods, prior to fill, stone or concrete placement.
Any unsuitable soil detected during this evaluation should be
undercut as directed by the geotechnical engineer. These
materials may be reused as fill in landscape areas pending
evaluation by the geotechnical engineer.

Any footing excavations_requiring'undercutting can be backfilled
with either compacted £ill, tamped crushed stone or "lean"
concrete. All undercut excavations backfiiled with 'soil should
be oversized approximately 1 foot in each dimension per foot of

depth of undercut. Field density tests must be performed on the
structural fill as it is being placed in the footing excavation.

If backfilled with tamped crushed stone, the undercut excavation
should be oversized approximately 1/2 foot in each dimension per
foot of depth of undercut. Oversizing is not required if the
foundation excavation 1is extended to suitable soils and
backfilled with "lean" concrete (minimum compressive strength of
2000 psi). The suitability of the subgrade materials with.
respect to bearing and settlement considerations should be
evaluated by the field geotechnical engineer. |
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We recommend minimum column and wall footing dimensions of 24 and
18 inches, respectively, be maintained to avoid the possibility
of a localized punching-type shear failure of the footings into
the underlying soils. The foundations should also bear a minimum
of 18 inches below finished exterior grade in order to develop
the necessary bearing capacity and provide frost protection.

Exposure of the subgrade materials to inclement weather may
weaken these soils at the foundation bearing 1level. If the
foundation excavation remains open for long periods of time, re-
evaluation of the subgrade materials by a geotechnical engineer
must be performed prior to concrete placement. Also, we
recommend that the footings be concreted as soon as possible
after evaluation to minimize pPotential disturbance of the bearing
soils. The foundation bearing area should be free of all loose
or soft material, ponded water and debris. Concrete should not
be placed on soils that have been softened by precipitation or
frost heave, even if the frozen soils have thawed.

Slab-on-Grade

The floor slabs may be soil supported in accordance with the
recommendations for soil bearing foundations contained in this
report. It is recommended that a moisture/capillary barrier
consisting of at least 4 inches of N.C. DOT No. 67 coarse
aggregate, or equivalent, be wused in conjunction with
polyethylene sheeting to minimize the potential for floor
dampness.

Proper drainage in slab-on-grade areas is important to the
integrity of the subgrade soils. When free water is allowed to
stand on the subgrade, these soils will absorb water, swell
slightly and reduce their supporting capability. As a result, we
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recommend that the subgrade surface be graded to provide pbsitiVe
drainage away from the building area towards suitable drainage
handling areas, such as a perimeter ditch, french drain or
culvert.

Compacted Fill Recommendations

Based on the results of our soil test borings, a majority of the
soils present in the southern portion of the site (borrow area)
appear suitable for use as structural fill, provided the subgrade
preparation and compaction recommendations discussed in this
report are implemented. However, moisture control of the fine
grained silty soils may greatly effect the materials suitability
and difficulty of compaction. Typically, very fine grainéd, low
cohesion soils (silts), similar to those found at the site, are
sensitive to small moisture variations. Also, careful moisture
control will be important regarding the shear strength of these
soils, As a result, we recommend the moisture content during
placement be maintained within one percent plus to two percent
minus the optimum moisture content.

One condition worth noting is the silty clay soils encountered
within the proposed borrow area in boring B-1 at depths of 3.5 to
7.0 feet below the existing ground surface. These type materials
are typically very difficult to work with due to their plasticity
characteristics and usually exhibit significant shrink/swell
tendencies, We do not recommend these soils be used as
structural fill.

Two bulk soil samples were obtained within the proposed borrow
area and have been tested to determine the standard proctor
maximum dry density, optimum moisture content and plasticity
characteristics of these soils, The soils sampled were a red








SINCE

1881

brown to tan fine sandy silt with standard proctor values of
87.0 to 90.5 pcf and optimum moisture contents in the range of
26.3 to 29.3%. In general, soils containing more than five
percent (by weight) fibrous, organic material, or having a
plasticity index (PI) greater than 20, should not be used as
£ill. Once fill placement begins, a sufficient number of field
density tests should be performed by a qualified soils technician
to document the degree of compaction being obtained in the field,

The structural f£ill material should be placed in 1loose layers
less than 8'inches thick. The moisture content of the fill soilsg
encountered within the Proposed borrow area should be placed
within plus one, or minus two percent of the optimum moisture
content based on a Standard Proctor maximum dry density test.
The in-place dry density should equal or exceed 95 percent of the
Standard Proctor maximum dry density (ASTM D-698). The edge of
the structural £ill should extend beyond the edge of the
structures a minimum of 10 feet or equal to the height of fill,
whichever is greater, before slopping. Given the nature of fill
material available at the site, fill slopes of 3H:1V should be
compacted and maintained, Vegetation should be established on
the slope immediately after fill completion to reduce the
potential for erosion.

The £fill and/or subgrade surface should be sloped to achieve
sufficient drainage and to Prevent water from ponding on the fill

surface. If the surface becomes excessively wet, fill operations
should be halted and positive drainage established, or the
geotechnical engineer consulted for guidance.








::::::

Based on our assumptions concerning finished grade, there will be
approximately 20 to 25 feet of structural fill required in the

northern portion of the site in order to reach finished grade.
This height of fill may cause settlements form two sources:

1) settlement of the underlying subgrade soils, and

2) settlement of the fill due to its own weight

Based on our experience with soils similar to those pPresent at
this site, the majority of the anticipated settlement should
occur within a few months after completion of filling operations.
As a result,. we recommend construction in this portion of the
Structure be delayed as long as is pPractically possible to allow
these consolidation settlements to occur. Also, scheduling 6f
utilities installation should take this potential settlement into
consideration. If desired, inexpensive settlements points can be
established and monitored to determine the rates of settlement.
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VI LIMITATIONS

This report has been prepared for Lat Purser & Associates, Inc.
for the specific application to the proposed Huntersville Station
on Gilead Road in Huntersville, North Carolina, in accordance
with generally accepted soil and foundation engineering practice.
No other warranty, expressed or implied, is made. Our
conclusions and recommendations are based on the preliminary
information furnished to us or assumed, the data obtained from

this geotechnical exploration and our previous experience.

These conclusions and recommendations do not reflect variations
in the subsurface conditions which could exist between boring
locations or in unexplored areas of the site. Should such
variations become épparent during construction, we request the
opportunity to re-evaluate our conclusions and recommendations
based upon an on-site observation of the conditions.

In the event that significant changes are made in the information
contained in this report, the recommendations presented in this
‘report shall not be considered valid unless the ‘changes are
reviewed by our firm and the conclusions of this report modified
or verified in writing. We should also be given the opportunity
to review the foundation plan, grading plan and applicable
portions of project specifications when the design is finalized.

We recommend that +this report, in its entirety, be made

available to the ‘Perspective contractors for informational
purposes only. The boring logs should not be separated from this
report.
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DEPTH DESCRIPTION ELEV PENETRATION-BLOWS PER FT,

!;)1: (4] 10 20 40 60 80 100
"I RESIDUAL - Firm dark red brown clayey* 6
1.5 ;
Firm tan clayey micaceous fine sandy 5
( 5 SILT
Stiff tan & gray clayey SILT 12 r
7.0 '
Firm orange brown fine sandy SILT,
slightly micaceous
5
15.5 6
BORING TERMINATED @ 15.5 feet
NOTE: Dry upon termination of boring
* fine sandy SILT
FROEHLING & ROBERTSON, INC.
BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
'“@ETRATION 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER
CLING 30 IN. REQUIRED TO DRIVE 1.4 IN. {.D. SAMPLER 1 FT. BORING NO. B-1
e UNDISTURBED SAMPLE "= WATER TABLE, 24 HR. S:TE DR'%‘BEDM
g 8 NO.
| 0| X ROCK CORE RECOVERY _4 t:::g:gr;&;:zﬂm so8 no._0-63-138








DEPTH DESCRIPTION ELEV PENETRATION-BLOWS PER FT.

o] 10 20 40 60 80 100
O-ORESIDUAL - Firm to Stiff dark red 5
brown clayey fine sandy 10
SILT, trace organics
4.0

Firm dark orange brown fine sandy clayey 8
SILT, trace of organics

7.5
Stiff to very stiff orange brown clayey
fine sandy SILT 19
13
1
20.5

BORING TERMINATED @ 20.5 feet

NOTE: Dry upon termination of boring

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-1686

CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
" WLLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT.

BORING NO. -” 58-89
' —_— DATE DRILLED ! !7€0-0J
EE UNDISTURBED SAMPLE = WATER TABLE, 24 HR. LAB NO
"= WATER TABLE, 1 HR. 0-63-
I 0] x Rock comre Recovery 08 no,3-63-138

« LOSS OF DRILLING WATER
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DEPTH

0.0

DESCRIPTION

ELEV

PENETRATION-BLOWS PER FT.

10

20 40 60 80 100

RESIDUAL - Very stiff dark red brown
fine sandy clayey SILT

3.5

Stiff to very stiff orange brown fine
sandy clayey SILT

12.0

15.5

Stiff orange brown fine sandy SILT,
micaceous =

BORING TERMINATED €@ 15.5 feet

NOTE: Dry upon termination of boring

15
22

26

14

13

\

BORING AND SAMPLING MEETS ASTM D-1586
-TORE DRILLING MEETS ASTM D-2113

INETRATION 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER

TALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT.

L
4 | so}

v

UNDISTURBED SAMPLE = WATER TABLE, 24 HR.

X ROCK CORE RECOVERY

WATER TABLE, 1 HR.
« LOSS OF DRILLING WATER

FROEHLING & ROBERTSON, INC.

TEST BORING RECORD

Boring N0, B=3
pate oritteo_11-28-89

Lae no. 63
so8 no._0-63-138








OEPTH DESCRIPTION ELEV PENETRATION-BLOWS PER FT.
rar'o (o] 10 20 40 {4 80 100
RESIDUAL - Stiff red brown fine sandy 10
clayey SILT
_ 16
L ,.5
Stiff to very stiff orange brown fine 18
sandy SILT, slightly micaceous
12
}
10 @
10
20.5 v " ¢
BORING TERMINATED € 20.5 feet
NOTE: Dry upon termination of boring
FROEHLING & ROBERTSON, INC.
BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113 . TEST BORING RECORD
PENETRATION 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER
LLING 30 IN. REQUIRED TO DRIVE 1.4 IN. (.D. SAMPLER 1 FT. BORING Nc,__B_--_Il___
) ' 11-29-89
WM UNDISTURBED SAMPLE "= WATER TABLE, 24 HR. DATE DRILLED - —C£2-22
"= WATER TABLE, 1 HR LAB NO.
| 0] X ROCK CORE RECOVERY : : J08 No.__1-63-138

« LOSS OF DRILLING WATER

“ — —








o 10 20 40 60 80 100

RESIDUAL - Firm orange brown fine * 6 |
23 T~

DEPTH DESCRIPTION ELEV PENETRATION-BLOWS PER FT,
FT.
0.
1.

Nery stiff orange brown fine sandy
clayey SILT

25
5.5
BORING TERMINATED € 5.5
NOTE: Dry upon termination of boring
* sandy clayey SILT
~

FROEHLING & ROBERTSON, INC.

. BORING AND SAMPLING MEETS ASTM D-1586

CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
~ T'ETRATION 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER »
' 'LING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.0. SAMPLER 1 FT.

8ORING NO,_B-5
_ pAaTe oritLeo.11-30-89
EEEN  UNOISTURBED SAMPLE = WATER TABLE, 24 HR. :

- 63
WATER TABLE, 1 HR. LAS NO. 0-63-138
« LOSS OF DRILLING WATER 108 NO.

e

| 80| %X ROCK CORE RECOVERY








DEPT DESCRIPTION ELEV PENETRATION-BLOWS PER FT.

Fc‘)r- 0 10 20 40 60 8O 100
RESIDUAL - Stiff to very stiff red 9 ‘K
brown fine sandy clayey SILT
15
19

BORING TERMINATED € 5.5 feet

NOTE: Dry upon termination of boring

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-1588

CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
[* MNETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
' . 4LLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER 1 FT.

BORING NO, B-6
oaTe oritLen 11-28-89

LAB NO.
JOB NO. Q"'63'138

— UNOISTURBED SAMPLE — WATER TABLE, 24 HR.
= WATER TABLE, 1 HR.
« LOSS OF DRILLING WATER

| 860] X ROCK CORE RECOVERY








DEPTH DESCRIPTION ELEV PENETRATION--BLOWS PER FT,

O 0 [+] 10 20 40 60 80 100
" | RESIDUAL - Soft to firm light brown 4
clayey fine sandy SILT 7
6
7.0
Loose to firm gray silty fine SAND
7
15.5 20

BORING TERMINATED @ 15.5 feet .-

NOTE: Ground Water Level @ Termination
of Boring 12.0 feet

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD

- "ENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
-LLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT.

B8ORING NO. B-7

oaTe oriLLeo _11-30-89

MPL = WATER TABLE, 24 HR.
WM  UNDISTURBED SAMPLE = Lag No. 63

~ WATER TABLE, 1 HR. 0-63-138
<« LOSS OF DRILLING WATER 408 NO.

| 50| X ROCK CORE RECOVERY








DEPTH DESCRIPTION ELEV PENETRATION-~BLOWS PER FT.
ST.O o 10 20 40 60 80 100
RESIDUAL - Firm dark orange brown fine | 8 o |
1.5 sandy clayey SILT
, Stiff gray fine sandy clayey SILT 14
13
7.0}
Stiff orange brown fine sandy SILT
10 .
12.0—
Firm gray silty fine SAND
14
15.5 .
BORING TERMINATED € 15.5 feet
INOTE: Ground Water Level @ Termination
of Boring 10.0 feet
L FROEHLING & ROBERTSON, INC.
BORING AND SAMPLING MEETS ASTM D-1586
- CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD

" "NETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
‘ LUING 30 IN. REQUIRED TO DRIVE 1.4 IN, I.LD. SAMPLER 1 FT. BORING NO B-8

WEEN  UNDISTURBED SAMPLE = WATER TABLE, 24 HR. DATE °“'6L§E° 11-30-
: = LAB NO.

WATER TABLE, 1 HR, 308 NO. Q-63—138

e | so
l | % Rock cone ReCOVERY « LOSS OF DRILLING WATER








DEPT
FT.

DESCRIPTION

ELEV

PENETRATION~-BLOWS PER FT.

10

20 40 60 80 100

0.0
1.5

RESIDUAL - Stiff red brown fine sandy *

Stiff orange brown fine sandy SILT

7.0

15.5

IFirm gray silty fine SAND

BORING TERMINATED @ 15.5 feet

NOTE: Dry upon termination of boring

* clayey SILT

12
16

13

20

25

BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113

“ENETRATION 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER

{7 LUING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT.

| 501 X ROCK CORE RECOVERY

UNDISTURBED SAMPLE — WATER TABLE, 24 HR.
=" WATER TABLE, 1 HR.

<« LOSS OF DRILLING WATER

FROEHLING & ROBERTSON, INC.

TEST BORING RECORD

BORING NO. B-
oate oriLLep _11-29-89

LAB NO.
JOB NO. Q-63-138








DEPTH

DESCRIPTION

ELEV

PENETRATION-BLOWS PER FT.

10

20 40 80 80 100

0.0

RESIDUAL - Soft to firm orange brown
clayey fine sandy SILT,
micaceous

7.0

15.5

Firm gray silty fine SAND

BORING TERMINATED @ 15.5 feet

NOTE: Ground Water Level @ Termination
of Boring 13.0 feet

15

22

BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113

“ENETRATION 1S THE NUMBER OF 8LOWS OF 140 LB. HAMMER

ALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. (.D. SAMPLER 1 FT.

| 50| X ROCK CORE RECOVERY

UNDISTURBED SAMPLE = WATER TABLE, 24 HR.
: = WATER TABLE, 1 HR.

« LOSS OF DRILLING WATER

FROEHLING & ROBERTSON, INC.

TEST BORING RECORD

8oRiNG NO. B-10
pAaTe oRritLen_11-29-89

tas no. 03

so. no. 0-63-138








DEPT DESCRIPTION ELEV PENETRATION-BLOWS PER FT,

FT. [} 10 20 40 60 80 100
0-O[RESIDUAL - Soft gray & tan fine sandy 3
1.5 clayey SILT
. Stiff gray & tan fine sandy clayey SILT
13
7.0
Stiff gray silty cLay
14
12.0 |- -
Firm gray silty fine SAND
15.5 20

BORING TERMINATED @.15.5 feet

NOTE: Ground Water Level @ Termination
of Boring 11.2 feet

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-1586

CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD

‘ETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
 ~LING 30 IN. REQUIRED TO DRIVE 1.4 IN. (.D. SAMPLER 1 FT.

soRrinG No. B-11
pate oRiLLeo_11-29-89

LAB NO. 63

| 501 K CORE RECOVERY = WATER TABLE, 1 HR. Q-63-138
X ROCK comr o « LOSS OF DRILLING WATER J08 NO.

O e— ]

o UNDISTURBED SAMPLE = WATER TABLE, 24 HR.








DEPTH DESCRIPTION ELEV PENETRATION-BLOWS PER FT.

FT. (o] 10 20 40 60 80 00
0-OfRESIDUAL - Firm to stiff tan & gray ]
fine sandy clayey SILT to ‘\
silty fine sandy cLAY 13 \
.5 '
Firm to dense gray and light brown silty 20
fine SAND

44

12.0 ) '
Stiff gray & tan very fine sandy SILT ///

13 e

15.5
BORING TERMINATED @ 15.5 feet

INOTE: Dry upon termination of boring

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-1586

CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
, “LUING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT. 7 BORING NO._B-12
\ — DATE ORiLLen_11-29-89
SN  UNDISTURBED SAMPLE — WATER TABLE, 24 HR. a8 No. B3
"= WATER TABLE, 1 HR. o-
| 0] X ROCK CORE RECOVERY soe no._0-63-138

<« LOSS OF DRILLING WATER








DEPT DESCRIPTION ELEV PENETRATION-BLOWS PER FT.
FT. o 10 20 40 60 80 100
0.0 RESIDUAL - Firm orange brown fine sandy | ¢
1.5 k- clavey SILT ‘\
Stiff orange brown fine sandy SILT, 14
slightly micaceous
16
9
11 &
15.5
BORING TERMINATED @ 15.5 feet
NOTE: Dry upon termination of boring
/
FROEHLING & ROBERTSON, INC.
BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
SENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
{ JLUING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT. BORING NO. B—]3
SEEE  UNDISTURBED SAMPLE "= WATER TABLE, 24 HR. ‘L’:‘;EN:“'E;EDJM—BQ—‘ =

| 56| X ROCK CORE RECOVERY

WATER TABLE, 1 HR.
« LOSS OF DRILUING WATER

08 no._(-63-138

e e








DEPT DESCRIPTION ELEV PENETRATION—BLOWS PER FT.
FT.

[} 10 20 40 60 80 100
0-OfRESTDUAL - Stiff to very stiff dark 11
orange brown fine sandy
clayey SILT 14
28
20
12.0 -
Stiff orange brown fine sandy SILT,
slightly micaceous
9
17.0
- Ptiff tan, white & gray very fine sandy
SILT, micaceous
9
20.5

BORING TERMINATED @ 20.5 feet

NOTE: Dry upon termination of boring

R ey

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-15686
CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
ALUING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT.

sorinG no._B-14
oaTe oriLLeo 11-30-89

~ WATER TABLE, 1 HR. :\: :g’ 8:363-138

« LOSS OF DRILLING WATER

i =  UNDISTURBED SAMPLE = WATER TABLE, 24 HR.

E | 501 x ROCK CORE RECOVERY








DEPTH DESCRIPTION ELEV PENETRATION -BLOWS PER FT.

« LOSS OF DRILLING WATER

OFTO 0 10 20 40 60 80 100
"7 [RESIDUAL - Very soft red brown to 2
orange brown fine sandy*
1.5 8
; Firm orange brown fine sandy clayey SILT
8
7.0
Firm gray silty medium-fine SAND
13
14
15.5
BORING TERMINATED @ 15.5 feet
NOTE: Ground Water Level @ Termination
of Boring 5.5 feet
* clayey SILT
FROEHLING & ROBERTSON, INC.
. BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
{ ( - '!:E"('RA‘NON 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER
L LING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER 1 FT. BORING NO. B-15
‘%, EEER  UNDISTURBED SAMPLE .~ "= WATER TABLE. 24 HR. oate oaitep 11-30-89
- —_— LASB .
% | 50| x ROCK CORE RECOVERY = WATER TABLE. 1 HR. 108 :; Q-63-138
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SunSur fne. & NationsBank ) Phase { Environmental Site Assessment
15 Acre 1-77 Exit 23 Site Trigon Project No. 025-97-052
Huntersvillo, North Caroling May 28. 1997

1.0 EXECUTIVE SUMMARY AND PROFESSIONAL OPINION

Trigon Engineering Consultants, Inc. (Trigon) completed the Phase I Environmental
Site Assessment (ESA) of the subject site, an approximately 15 acre undeveloped tract located
in Huntersville, Mecklenburg County, North Carolina. The site was visited on May 20, 1997
by Ms. Peggy Jackson of Trigon’s Charlotte, North Carolina office. The ESA was prepared by
Ms. Jackson and reviewed by Mr. James L. Boomgarden, P.G., Environmental Manager.

Based on Trigon’s visual observations, the former sediment basin area on the site is an
approximately 0.3 acre potential wetland. The state requires notification if planned
development activities distwb wetlands of 0.3 acres or greater. With this exception Trigon's
site reconnaissance, interviews, and review of information available from federal, state, and
local agencies identified no evidence of recognized environmental concerns at the subject site.

2.0 OBJECTIVES AND LIMITATIONS :

These services were performed in general accordance with NationsBank’s October 1,
1995 Phase I Environmental Site Assessment Guidance Document and Trigon proposal
number P257052(revised). This report incorporates by reference, the terms and conditions of
that proposal.

The purpose of this assessment was to evaluate site conditions for indications of
potential environmental problems. The assessment included the review of available public and
private information regarding the history of the subject site and adjacent properties. This report
summarizes the information obtained during Trigon's Phase [ ESA.

The following limitations apply to the information summarized in this Phase [ ESA.

Much of the information provided in this summary report is based upon personal interviews and
the research of available documents, records, and maps held by the appropriate government and
private agencies. This summary report of the Phase I ESA is subject to the limitations of
historical documentation, the availability and accuracy of pertinent records, and the personal
recollection of those persons contacted. A Phase I ESA does not determine site compliance
with environmental regulations. Information regarding wetlands is limited to a review of
published information and maps for the potential for the existence of wetlands onsite. History
of ownership information was not provided, nor was researching historical ownership within
the scope of Trigon services. The informarion provided herein is relevant to the dates of our
site reconnaissance and research and should not be relied upon to represent conditions at future
dates.

S'd IEGB-12G—bA) -1 WAPP:PT 6. G AN






SunSwar Inc. & NadoasBank Phase [ Eaviroamenta! Site Assesstent
15 Acre I<77 Exit 23 Site Trigon Project No. 025-97.052
Huntersville, Nocth Carolina May 28, 1997

3.0  SITE OVERVIEW

~

3.1  Site Name: The subject site is referred to as 15 Acre .77 Exit 23 Site.

3.2 Site Address: The subject site is undeveloped, therefore, a street address has not beeq
assign by the Charlotte-Mecklenburg County Tax Office. The site is located in the 13,000
block of Statesville Road in Huntersville, Mecklenburg County North Carolina. The subject
site lies within the 28078 zip code area.

33  Legal Description of the Site: A legal description of the subject site was not
provided to Trigon for review. The site boundaries were provided by Lat Purser &
Associates Inc. (Lat Purser). The site boundaries were provided in the form of a tax parce]
map and a portion of a property survey (name and date of the survey were not provided).

3.4  Site Size: According to the information provided to Trigon by Lat Purser, the subject
site contains 15.408 acres. - :

3.5  General Description of Zoning: According to Charlotte-Mecklenburg Tax Office
records, the subject site is zoned B-2 for business use.

3.6  Current Improvement and Occupancy Uses: The subject site is currently
undeveloped. Excavation and fill placement appears to have occurred across the subject site.
culverts for transporting storm water flow from the adjacent upgradient properties are
located on the northern most portion of the site. With the exception of overhead electrical
supply lines, no evidence of utilities were observed on the subject site. —_—

3.7 Site Vicinity Map: (attached)

3'd 9CS3-12S—b@s~T WASP:2T 46, SA AON






SunSear Inc, & NationsBank Phase [ Environmental Site Assessment
15 Acte 177 Exit 23 Site Trigor Project No. 025-97-052
Huntersville, North Caroling May 28, 1997

4.0  SITE BACKGROUND/OPERATING HISTORY

41  Current Ownership: According to the Charlotte-Mecklenburg County Tax Office
Records, the subject site is currently owned by Huntersville Land Associates Limited
Partnership, who acquired the site on December 23, 1987. The current deed is recorded in Deed
Book 5667, page 401 in the Register of Deeds Office in Charlotte, Mecklenburg County, North
Carolina.

42  Prior Ownership: Prior ownership information was not provided to Trigon.
Researching the prior ownership of the site was not within Trigon’s contracted scope of
services. a

43  Review of Historical Maps and Aerial Photographs: Historical maps and aerial
photographs of the subject site were reviewed. The sources and years of these maps and
photographs are as follows:

1993 - USGS Topographic Map; Comelius, NC quadrangle
(1 inch =2,000 fee)

1993 - Mecklenburg County Engineering Department; planimetric map
(1 inch =200 feet)

1990 - Mecklenburg County Engineering Department; aerial photograph
(1 inch = 200 feet)

1986 - Mecklenburg County Engineering Department; aerial photograph
(1 inch =200 feet)

1983 - Mecklenburg County Engineering Department; aerial photograph
(1 inch =200 feet)

1980 - Mecklenburg County Engineering Department aerial photograph
(1 inch = 400 feet)

1978 - Mecklenburg County Engineering Department aerial photograph
(1 inch =400 feet)

1975 - Mecklenburg County Engineering Department aerial photograph
(1 inch = 400 feet)

1975 - Mecklenburg County Engineering Department; county topographic map
(1 inch = 400 feet)

1970 - USGS Topographic Map; Comnelius, NC quadrangle
(1 inch =2,000 feet)

1966 - Mecklenburg County Engineering Department; aerial photograph
(1 inch = 200 feet)

1956 - USDA Natural Resource Conservation Service; aerial photograph
(I inch = 1,320 feet)

1951 - USDA Natural Resource Conservation Service; aerial photograph
(1 inch =1,320 feet)

1938 - USDA Natural Resource Conservation Service; aerial photograph
(1 inch =1,320 feer)

9ESB-T25-PA/~T WAHBPZ: 7T JA&. CA ANK

P~
A






SunSuar Inc. & NatonsBank Phase [ Environmental Site Assessment
1S Acre I-77 Exit 23 Site Trigon Project No, 02597052
Huntersville, North Carolina May 28, 1997

The 1993 USGS Topographic Map was used has the basis for the Vicinity Map,
Drawing No. 257052-1 in Section 3.7. The 1993 Planimetric Map was used as the basis for
the Sire Plan, Drawing No. 257052-2, in Section 6.7. The 1990 Aerial Photograph and 1975
County Topographic Map are included in Appendix A as Drawing No. 257052-3 and -4,
respectively. Information obtained from a review of these aerial photographs and maps is
discussed in Section 4.5.

4.4  Historical City Directories and Fire Insurance Maps: Historical city and suburban
directories for the study area were available for review at the Charlotte-Mecklenburg County
Public Library. Historical directories were reviewed for the years 1996-1997, 1993, 1986,
1980, 1976, and 1971. The directories contained no listings for the addresses of 13,800 to
14,000 Statesville Road (the area of the site). Information obtained from 2 review of these
directories is discussed in Section 4.5. No directory coverage was available for the area of the
subject site prior to 1971. :

The subject site is located in an area not covered by the most recent (1963) Sanborn Fire
Insurance map available for review in the Charlotte-Mecklenburg County Public Library.

4.5  History of Site Use: Based on the historical maps and aerial photographs the subject
site appears to have been in woodland from 1938 until 1990. Between 1990 and 1993 the
tree cover on the subject site appears to have been removed and i ' of
fill material occurred. According to Mr. Lat Purser of Lat Purser & Associates Inc., a general
partner in ownership of the site, no structures, foundation or ruins were located on the site.
Mr. Will Gardner, of IRM, the civil engineering firm responsible for the grading onsite,
stated that no buried debris or evidence of structures were encountered onsite.

5.0 ENVIRONMENTAL SETTING

5.1  Surface Water Characteristic: As illusmated in the 1975 County Topographic Map,
Drawing No. 2570524, prior to grading, the highest site elevation, 771 feet above Mean Sea
Level (MSL), occurred in the southeastern comer of the subject site. The lowest site elevadon,
approximately 724 feet MSL, occurred near the center of the western site boundary in- the
vicinity of a drainage feature. In general, the subject site sloped from the north and southeast
down toward the drainage feature located in the northem portion of the site. The drainage
feature sloped from the northeast down toward the southwest.

Excavation and fill placement on the subject site occurred between 1991 and 1993,
resulting in excavated embankments along the northern, eastern, and southwestern site
boundaries. The center of the subject has been terraced so that it consists of two large, flat areas
with the southern terrace being slightly higher in elevation than the northern terrace. Relics of
sediments control structures including rip-rap line ditch channels and a sediment control basin
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SunSar Ine. & NationsBank Phase [ Envir | Site A
15 Acre [-77 Exit 23 Site Trigon Project No. 025-97-052
Huntersville, North Carolina May 28, 1997

were observed on the subject site. The sediment basin is located along the western site
boundary in the vicinity of the drainage*way. According to Mr. Gardner, fill placed on the
‘northern portion of the site was obtained from an excavation on the southem portion of the site.

Two man-holes were observed near the northern and eastern site boundaries indicating
that a buried piping system is in place on the ased on Trigon’s observation, the

piping appears to transport storm water runoff from the adjacent properties to the north and
northeast across the subject site,

An abandoned sediment control basin was observed along the western site boundary.
No evidence of unusual odors or discoloration were observed in the water in the sediment basin
area.  With the exception of the sediment contro] basin, no streams, ponds, surface
impoundments, lagoons, or holding ponds were observed on the subject site. The nearest
stream, Torrance Creek, lies 2,500 feet southwest of the subject site. Storm water runoff is
directed over land toward the sediment control basin located along the western site boundary.

According to the Mecklenburg County Engineering Department Floodway Planning
Section, areas within the 100-year floodplain are identified on the Mecklenburg County Tax
Maps as “floodplain™ or “floodway fringe”. No floodplain or floodway fringe areas were
identified on the tax parcel that includes the site.

5.2 Subsurface Geological Characterization: The site is located in the Charlotte Belt
of the Piedmont Physiographic Province of North Carolina. The surficial geology consists of
residual soils that have weathered in place from underlying bedrock. The surrounding to-
pography consists of rolling land and broad ridges. According to the 1995 Geologic Map of
North Carolina, the regional bedrock generally consists of metamorphosed quartz diorite.

Due to the amount of excavation and fill placement that has occurred on the subject
site, general soil characteristics, including permeability and texture, for the subject site is no
longer applicable.

Radon measurements for Mecklenburg County average between one and two pico-
curies per liter of air (pCifl), according to nonstatistical data provided to us by the North
Carolina Department of Environment, Health and Natural Resources (NCDEHNR). The
EPA recommends follow-up testing and remediation for levels greater than or equal to 4.0
pCi/l. While the occurrence of problematic levels of radon gas cannot be ruled out, available
data indicates that environmental fisks are Jow For the physiographic aréa.  ——

5.3  Ground Water Characteristics: Surface and ground water flow rates and directions
were not determined. In general, both surface and ground water directions are controlled by
contours of landforms in the Piedmont, with flow occurring perpendicular to the contours
from high to low elevation. Ground water generally flows with respect to the direction of the
most prominent local drainage features, therefore, the ground water from downgradient
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locations is unlikely to migrate to an upgradient location. Surface water flow and presum-
ably ground water flow for the subject site prior to grading was generally from the north and
southeast down toward the drainage feature in the northern portion of the site. In general,
the topographic slope for the area is generally from the northeast down to the southwest.

Ground water in the Piedmont is contained In water bearing zones located in bedrock
fractures and voids, the overlying partially weathered rock, and the unconsolidated sediments of
the soil mantle. No subsurface investigations were discovered during our review of available

-information. Consequently, depths to ground water were not determined. According 0 the
Water Resources Investigation Report #86-4132, Statistical Analysis Relating Well Yield to

Construction Practices and Siting of Wells in the Piedmont and Blue Ridge Provinces of
North Carolina, depth to ground water in the Piedmont averages 31.3 feet.

6.0  SITE VISIT

6.1  Site Observation Methodology: The subject site was visited on moming of May 20,
1997 by Ms. Peggy Jackson of Trigon. The weather conditions at the time of the site visit
were mostly cloudy skies and the ambient air temperature was approximately 70° Fahrenheit.

. The methodology used to observe the site during the reconnaissance included walking
the site boundaries and a transect through the center of a site in a north to south direction.
Photographs of the subject site, taken during the site visit, are included in Appendix B. '

6.2  Site Observations and Inquiries: The center of the subject site has been graded so that
it is currently in two level terraces with the norther terrace being lower in elevation than the
southern terrace. The vegetation on the open, graded areas consists of scattered weeds and
small trees. The vegetation on the undisturbed portions of the subject site along the eastern and
western site boundaries consist of small to medium size trees and grass. Poles and overhead
electrical lines were observed near the center of the subject site. ‘

Tnigon's observation of the subject site on May 20, 1997 identified the following:

No springs, lagoons, rivers or lakes

No railroad spurs or electrical tower transmission lines
No wells

No heavy equipment, tankers or spray ngs

No foul odors, chemical gases or petroleum product odors
No evidence of dumping

No air emissions or waste water discharges

No industrial or manufacturing activities

No monitoring wells or remedial activities -

No stained or discolored soils
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No evidence of leachate or seeps

No distressed, discolored or stainefl vegetation

No evidence of chemical spills or releases

No evidence of oil or gas well exploration, extraction or refinery activities

No evidence of farm waste concems

No evidence of prolonged use or misapplication of pesticides, herbicides or soil
conditioners.

63  AST/UST Systems and Pipelines: Trigon's observation of the subject site identified
no aboveground or underground storage tank (AST/UST) systems or pipelines. Trigon’s
review of the site’s history identified no evidence of historical property uses thar indicate the
use of ASTs or USTs.

One facility located within % mile of the subject site currently uses underground
storage tanks. Additional information regarding these USTs is provided in Section 7.3 and
Appendix C of this report. -

6.4  Transformers and PCB Equipment: During Trigon's site Visit, one small pole-
mounted electrical transformer was observed the center of the subject site. No evidence of
leakage from or damage to the transformer was observed. The electricity in the area is provided

the Duke Po e Power). No labeling was observed on the transformers 1o~
indicate ownership, however, transformers like the one onsite are typically the property of Duke
Power. Based upon information provided by Duke Power, the observed transformer is not
likely to contain PCBs.

The subject site appears to have deve I ical PCB

Ly {ITd

6.5  Onsite Regulated Substance Identification/Inventory: No evidence of drummed
materials or chemical storage was observed onsite during Trigon’s site reconnaissance.
Trigon’s review of the site history identified no evidence of historical property uses that
indicate the storage or use of chemicals hazardous substances, or petroleum products.

No evidence of dumping was observed onsite during Trigon’s site reconnaissance.
Trigon’s review of the site’s historical uses identified no indication of solid waste bural. Mr.
Purser and Mr. Gardner claimed no knowledge of dumping or buried debris on the site,

6.6  Area Reconnaissance: The subject site is bounded by the following:

North - Wendy’s restaurant, Holiday Inn Express motel
East - Statesville Road, woodland, residential development
South - Undeveloped area (has been graded)
West - Interstate 77
7
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Based on information obtained during the site visit and the topographic map review, the
areas 10 the north, northeast, and east app#ars to be topographically upgradient to the subject
site. Information regarding historical and current uses of surrounding properties was obtained
from an area reconnaissance and the historical sources identified previously in this report.

Based on the historical maps and aerial photographs, the adjacent properties appear to
have been in agriculture or woodland use in 1938 with the exception of a residence, north of
the subject site, in the approximate vicinity of the Holiday Inn Express motel. Statesville
Road appears to have been constructed between 1951 and 1956. Between 1956 and 1966,
residential development began to occur east of Statesville Road and along Gilead Road.

Based on the historical city directories, registered UST information, and the historical
photographs, a gasoline service station appears to have been constructed in 1987 at the
intersection of Statesville Road and Gilead Road, north-northeast of the subject site.
Between 1975 and 1980 a shopping center was also constructed in this area. According to
the historical city directory, the tepants of this shopping center have included- retajl stores,
service businesses, and dry cleaners.

6.7  Site Plan Drawings: (attached)
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i‘ 6.8  Asbestos Containing Materials (ACM): The subject site is undeveloped, therefore,

an asbestos survey was not conducted as part of the ESA.

70  ENVIRONMENTAL/REGULATORY AGENCY INQUIRIES

! 7.1  Federal and State Regulatory Agencies: The following federal and state databases
obtained from DataSite were reviewed according to the zip codes that occur within % mije of

’ the subject property:
: . EPA Resource Conservation and Recovery Act Registration Site Reports
: (RCRA List; Data Extracted 04/09/97)

: . EPA Comprehensive Environmental Response Compensation and Liability Act
(CERCLA)/National Priority List (NPL) Sites (CERCLA/NPL or Superfund
‘ List; Data Extracted 02/18/97)
. EPA No Further Remedial Action Planned (NFRAP) List-CERCLA Sites
’ (NFRAP-CERCLA List; Data Extracted 02/18/97)
. EPA Emergency Response Notification System (ERNS) Sites (ERNS List; Data
Extracted 03/21/97)
' . North Carolina Petroleum Underground Storage Tank Database (Registered
‘ UST List; Data Extracted 01/15/97)
. North Carolina Leaking UST (LUST) Sites Report (LUST List; Data Extracted
03/05/97)
' . North Carolina State Equivalent Hazardous Waste Site (State Superfund Sites:
: : Data Extracted 02/1/97)
! * North Carolina Solid Waste Facilities List (Landfills List; Data Extracted
: : 02/11/97)

| A copy of the Registered UST Detail database for facilities within % mile of the
subject site is included in Appendix C in Iieu of the standard NationsBank UST Table.

The following state regulatory agencies and personnel were also contacted:
NCDEHNR Division of Environmental Management (DEM)
Mooresville Regional Office-Ground Water Section: Mr. Allen Schiff
Central Office-Wetlands Section: Ms. Cindy Bell

The 1991 US Department of the Interior-Fish and Wildlife Service National Wetlands
Inventory map for the area of the subject site was also reviewed,

7.2 Local Government Agencies: The following local government agency report was
reviewed and agency representative was contacted:
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Meckienburg County Department of Environmental Protection (MCDEP)
Solid Waste Section: Mr. Dennis Tyndall
1995 State of The Environment report

73 List of Recorded Sites:

SUBJECT SITE: No listings for the subject site were noted in the environmental databases
reviewed for this report. Trigon’s interviews with local and state government agencies
discovered no incidents involving hazardous materials or petroleum products, environmental
permits, prior citations or fines for violations of environmental regulations, or active or
abandoned landfills the subject site.

WETLANDS REVIEW: According to the 1991 National Wetlands Inventory map, a
potential wetland was identified in the former drainageway in the northern portion of the
subject site. Identification of an area as a potential wetland on the National Wetlands
Inventory map does not constitute confirmation of a wetland or an official wetland
designation under the NCDEHNR or US Armmy Corps of Engineer’s regulations. As
previously stated, the drainage area has been filled and the water transported across the site
via underground culverts.

The abandoned sediment control basin located along the western site boundary shows
evidence of hydrophytic vegetation such as willows and cattails. Additionally, standing
water was observed in the sediment basin area during Trigon’s site visit. The soils in the
sedizﬁent__bgs_igw not investigated to determine fhe potential for the presence of
hydric soils. Hydrophytic vegetation, hydrologic conditions (such as standing water), and
hydric soils are requirements for an area to be identified as a2 wetland. The sediment basin
encompasses approximately 0.3 acres. According to Ms. Cindy Bell of NCDEHNR,
notification is required under state regulstions if planned development may result in the
disturbance of wetland areas of 0.3 acres of greater.

ADJACENT OR ABUTTING PROPERTIES: No listings for the adjacent or abutting
properties were noted in the environmental database reviewed for this report. Trigon’s
interviews with representatives of local governmental agencies discovered no incidents -
involving hazardous materials or petroleum products, environmental permits, prior citations
or fines for violations of environmental regulations, or active or abandoned landfills for the
adjacent or abutting properties.

REMAINING FACILITIES WITHIN % MILE: Facilities noted on the environmental
databases within % mile include:

Dry Cleaning by Cheryl Lynn
105-A Statesville Road
RCRA
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Kim’s Amoco (Also known as Amoco #968)
101 Gilead Road -
Register UST, LUST

Both facilities are located approximately 500 feet north-northeast of the subject site
and appear to be topographically upgradient,

Dry Cleaning by Cheryl Lynn facility is registered as a generator of “other regulated
wastes”. The database indicates no Class I violations or corrective actions by the EPA.
recorded against the facility.

According to the Registered UST database information, three 10,000 gallon capacity
gasoline UST were installed at Kim’s Amoco in 1987 and are identified as “currently in use”.
An additional 550 gallon used oil UST was also recorded as installed in 1987 and removed
from service in 1995. The status of this UST is identified as “permanently closed”.
According to the LUST database, a petroleum release at the facility was reported to the
NCDEHNR in November 1994 and ground water contamination has been identified. The
report contained the statement “monitor wells in the area show contamination.” According to
Allen Schiff, the incident has been assigned a “low priority”. A Corrective Action Plan has
reportedly been submitted, however, NCDEHNR has not yet given approval for
implementation of the plan.

With the exception of these facilities, no listings"were noted for other facilities within
the remaining % mile. Trigon’s interviews with representarives of local government agencies
identified no reports of incidents involving hazardous materials, petroleum products,
environmental permits, prior citations or fines for violations of environmental regulation, or
active or abandoned landfills for other properties within % mile of the subject.

The following paragraphs summarize the contents of the federal and state
environmental databases reviewed by Trigon:

The Resource Conservation and Recovery Information (RCRIS) is a national program
management and inventory system of RCRA hazardous waste handlers. Handlers are
categorized as fitting into the following categorics: Treatment, Storage and Disposal
Facilities (TSD); Generators; and Transporters.

The CERCLA/NPL (Superfund) dartabase is a national system which tracks sites that
“have come to the EPA's attention as having potential for releasing hazardous substances into
the environment." NPL sites are identified on the CERCLA list and are also listed separately
in the DataSite information.

11
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The NFRAP-CERCLA list contains sites that were removed in February 1995 by the
EPA from the list of CERCLA sites and potential NPL sites. NFRAP listings are facilities
where no contamination was found following an initial investigation, or contamination was
removed quickly without the need for the site to be placed on the NPL, or the contamination
was not serious enough to warrant NPY. consideration of federal Superfund action.

ERNS is a database of reported incidents involving the release of oil and bazardous
substances to the environment. The ERNS combines data collected from the National
Response Center and EPA.

The UST list is a database of petroleum underground storage tanks registered by the
NCDEHNR. Aboveground storage tanks and certain underground storage tanks are not
required 1o be registered by the State of North Carolina and, therefore, would not be included in
the database, -

The LUST Sites Report list is obtained from the NCDEHNR-DWQ. The list contains
information regarding the source and type of pollutant involved in the UST releass.

The North Carolina State Superfund Sites List contains an inventory of inactive
hazardous waste sites for the state of North Carolina.

The North Carolina Landfills List is a listing of solid waste disposal sites permitted
by the NCDEHNR-Solid Waste Section. These facilities are categorized as follows:
Municipal Solid Waste or Industrial Waste Landfill, Yard Waste Processing Facility, Land
Clearing and Inert Debrs Landfill, Treatment and Processing, Incinerator, Mixed Waste
Processing or Materials Recovery F acilities, and Transfer Stations. '

8.0 REFERENCES:

8.1  Records of Communication: (Attached)
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FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES * ENGINEERS & CHEMISTS

“OVER ONE HUNDRED YEARS OF SERVICE"
®

1881 P.O. Box 34766
Charlotte, N.C. 28234
(704) 376-1596

January 8, 1989

Lat Purser & Associates, Incorporated
230 South Tryon Street, Suite 700
Charlotte, North Carolina 28202 .

Attention: Mr. Frank Alexander

Re: Report of Preliminary Subsurface Exploration
Huntersville Station
Huntersville, North Carolina
F&R File No. 0Q-63-138

Dear Mr. Alexander:

F&R, Inc. has completed the subsurface exploration for the
proposed Huntersville Station site on Gilead Road in
Huntersville, North Carolina. This study was performed in
accordance with our proposal dated October 13, 1989. This
report contains a brief description of the project and structural
information provided to us, general site and subsurface
conditions and our recommendations regarding the pertinent
geotechnical aspects of the design and construction of the
proposed structures and foundations.

(DQUARTERS: 3015 DUMBARTON ROAD # BOX 27524 8 FIEHMOND, VA. 23261
TELEPHONE AREA CODE (804) 264-2701
BRANCHES: ASHEVILLE, NC @ BALTIMORE, MD e CHARLOTTE, NCe CROZET, VA®
GREENVILLE, SC e NORFOLK, VA @ RALEIGH, NC @ ROANOKE, VA @ STERLING. VA. o
FAYETTEVILLE, NC ¢ FREDERICKSBURG, VA @ SALISBURY. MD CHARTERMEMBER  CHARTERMEMBER  MEMBER SINCE 1608
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We are available to review these recommendations with you and
answer any questions you might have. We have enjoyed working
with you and look forward to our continued association as your

geotechnical consultant on the remainder of this project and
future projects.

Wi, -. Respectfully,
‘\\‘ .‘H CARO "[, . F&R, INC. -~
& Q% ------- 4 “,

& SIS T

s - . =z - :
s 50 g oz Anthony/G. Devine
z F&e% : s - Geotechnical Engineering Staff
- . [S 23 2¥] 2 =
%% et e § LA D

- TR O .

<, 7PN ~

Q
“o, L G O - Michael G. Clough, B\
LTI Branch Manager
' Registered, N.C. #15557
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I PURPOSE AND SCOPE OF EXPLORATION

Purpose of Exploration

The purpose of this exploration was to obtain preliminary
subsurface data at the site and to provide recommendations on the
pertinent geotechnical aspects of the project as they effect the
proposed construction. The following paragraphs discuss:

= A brief review of our field testing procedures.

=~ A review of present topographical features and site
conditions.

~ A general evaluation of the suitability of the site
considering the proposed structures and estimated
subsurface conditions.

- Recommend general design and construction criteria for
the proposed foundations.,

- Recommendations for site preparation and construction of
compacted fills.

Scope of Exploratioh

Sixteen (16) soil,test‘borings were performed at the approximate
locations shown on the‘attached Boring Location Plan, Drawing
No. 1 (Appendix I). The borings were located in the field by an
engineer from our office using a site plan provided to us by Lat
Purser & Associates. The existing topographic features, roadways
and surveyed property lines were used for estimating distances
and approximating the boring locations shown. The 1locations
shown are very approximate, if more accurate locations are
necessary, a survey should be performed. The soil test borings
were generally extended to depths of 5-1/2 (parking) to 15-1/2
(structural) feet below the existing ground surface.

<
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The soil test borings were made by mechanically twisting a
continuous flight, hollow stem auger into the soil. At regular
intervals, soil samples were obtained with a standard 1.4 inch
I.D., two-inch 0.D., split-tube sampler. Soil sampling ang
penetration testing were performed in accordance with ASTM
Specification D-1586. . The sampler was first seated six inches to
penetrate any loose cuttings, then driven a additional foot with
blows of a 140 bbund hammer falling 30 inches. The number of
hammer blows required to drive the sampler the final foot was
recorded and is designated the "penetration resistance", The
penetration resistance, when properly evaluated, is an index to
the soil strength and foundation supporting capability.

Representative portions of each soil sample obtained were placed
in glass jars and transported to -our- laboratory. In the
laboratory the samples were examined by a geotechnical engineer
to vérify the driller's field classifications, determine the
general nature of the material, estimate its method of origin
and evaluate the materials suitability for structural £fill and
foundation support. Detailed soil descriptions are given on the
individual test boring records which also show graphically the
penetration resistance profiles.

In addition, two bulk soil samples were obtained, one each from
borings B-4 and B-14, and brought to our laboratory for testing.
These samples were taken in the proposed borrow area to evaluate
the suitability of these soils for use as structural fill.
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II PROJECT INFORMATION

The proposed site 1lies in the southwestern quadrant of the
intersection of Gilead Road and Stctesville Avenue (Hwy 21) in
Huntersville, North Carolina. The site extends approximately
2000 feet in a north/south direction and approximately 500 to 700
feet in an east/west direction from the roads intersection. The
approximately 27 acre site is mostly wooded with a rolling to
steep topography. Relief on the order of 20 to 25§ feet in 100
feet in the north and west portions of the site is caused by a
ravine at the bottom of the roadway embankments. During our
site visit, running water was observed in the ravines located 1n
the north and western portions of the site. ~Also, a concrete
culvert emptles into the east~central portion of the site which
produces a large sSwampy area in the central part of the site,
Drainage in this area is generally to the west where it exits
through another culvert in the west central portion of the site.
These features are shown on Drawing No., 1.

Based on the limited topographic and finished grade information
available, it is our understanding that cut will be required in
the southern portion of the site, and used as fill in the central
and northern portions of the site. Cut depths on the order of 20
to 25 feet and fill depths up to 25 feet are anticipated.

Based on a preliminary site plan prepared by Odell Associates,
Inc., and provided to us by Lat Purser s Associates, Inc., the
site will be developed for mixed-use retailing ranging from small
fast food, branch bank, gas station, etc. type structures to a
strip shopping center, large retailing facility and 3 to 4 story
hotel. The approximate boundaries of each of these areas is
shown on Drawing No. 1.
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We have assumed, with exception of the hotel, the structures
will be relatively lightly loaded one to two story metal

features. The residual Soils have formed from the in-place
weathering of the underlying rock. This process produces sojil-
like materials in the upper portion of the subsurface profile,
that with depth, typically become more coarse-grained and
eventually transitions into partially weathered rock.

boring locatiqn, the respective "Test Boring Recordé" are
included with this report for your review. The "Test Boring
Records" represent our interpretation of the field logs based on
an engineering examination of the soil samples. The horizontal
stratification 1lines designating the interface between various
strata represent approximate boundaries. The transition between

different strata inp the field may be gradual in both the
horizontal and vertical directions.

The soil test borings typically encountered organic laden soils
a few inches thick overlying residual soils, however, depths of
organic soils reaching 1 foot thick should be anticipated in
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Swampy areas. In the ravine located in the northern and western
portions of the site, only a thin layer of organic/alluvial soil
was encountered. The residual soils consist of an orange-brown
to reddish-brown, firm to stiff, fine sandy clayey silt in the
upper portions of the subsurface profile. These soils typically
transition into a tan, gray, white and orange-brown fine sandy
silt with depth. The residual soils typically have standard
penetration resistance .values (N-values) in the range of 5 to 25
blows per foot (for anomalies to this general trend, see the
following paragraphs). All borings were terminated residual in
soils at depths of 5-1/2 to 20~1/2 feet below the existing ground
surface.

The following subsurface conditions either deviate from the
general trend previously discussed, or deserve note because of
their potential impact on development. The impact of these
conditions on potential develdpment will be briefly mentioned in
parenthesis and discussed in more detail in the appropriate
sections of the report to follow.

1. Boring B-1 (cut area) encountered a gray silty clay at
depths of 3.5 to 7.0 feet. (These -types of materials
have a high shrink/swell potential and may prove very
difficult to control moisture content, thereby
making them unsuitable for use as structural fill).

2. Boring B-12 (fill area) encountered a gray silty clay
soil at depths of 0 to 3.5 feet. (These types of
materials, if exposed in the pre-£fill subgrade, may not
hold-up under construction trafficking and proofrolling,
especially if saturated, where upon they lose
significant shear strength).
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Borings B-7 (2 ft.), B-10 (5 £ft.), B-11 (2 ft.) and B-15
(2 ft.) encountered soft soils at the existing ground
surface. (Due pPrimarily to excess surface moisture
around drainage features and Swampy areas, these soils
are likely to hinder construction and not produce a
suitable base for structural fill placement without
remedial work).

Ground Water

Ground water measurements were taken at the termination of
drilling in all borings performed. The table below gives the
information obtained.

GROUNDWATER LEVEL AT TERMINATION OF DRILLING

BORING DEPTH BELOW EXISTING
NO. GROUND SURFACE (ft.)
1 dry
2 dry
3 dry
4 dry
5 dry
6 -

7 12.0

8 10.0

9 - dry
10 13.0
11 11.2
12 dry
13 dry
14 dry
15 5.5
16 dry
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IV _CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations presented in this report are
based on the ‘project, topographic and subsurface information
available to us at the time of our exploration. If any
significant changes are made in the building types, or if
unexpected conditions are encountered during construction, we
request the opportunity to review our recommendations and make
any necessary modifications. The following recommendations are
made based on information obtained from a limited number ' of
borings performed throughout the site. This general information
should be followed up and confirmed as construction Progresses,
especially in those areas where potential probleﬁs are
anticipated.

Site Preparation:

Actual structural placement and detailed grading plans have not
been furnished. Once these items are finalized, we request the
opportunity to review this information in the event any
supplemental recommendations need to be made. The following are
general guidelines. All'organic laden soils should be removed
from all foundation, building, pavement and fill areas. Under
the supervision of the geotechnical engineer, all slab, pavemeﬁt
and fill subgrades should be proofrolled prior to stone or
concrete placement, and/or prior to placement of structural fill.
Proofrolling should be performed with a heavily loaded tandem
dump truck (20 tons or larger) or similar piece of rubber-tired
equipment. Proofrolling should consist of several passes of the
site at a frequency and location determined by the geotechnical
engineer. The purpose of proofrolling is to reveal the existence
of any shallow unsuitable surface materials and to densify and
loose soil. Any areas which deflect excessively during the
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proofrolling and which cannot be densified by further rolling
should be undercut to stable soils as directed by the
geotechnical engineer.

Based on the information available at this ‘time, some
undercutting beyond the topsoil depth should be anticipated in
areas where excess water has been allowed to saturate the
subsoils for long periods of time, These areas would include,.
but not be limited to, the northern portion of the site near the
existing ravine and the central portion of the site in the
vicinity of borings B-7 and B-15. The depths of soft soils
encountered in the borings performed in these areas were
generally 2 to 3 feet with localized areas extending as deep as §
ft. below the existing ground surface.

Undercutting in the areas discussed above will be necessary to
reach suitable sﬁbgrade soils for fill or structural element
placement. During undercutting operations, groundwater seepage
may be encountered. In order to protect the integrity of ﬁhe
subgrade soils, this €Xcess water should be drained from the
subgrade surface. ' This may be accomplished simply by trenches
and sump ' points, however, in Some areas, a french drain system
may be required. The type of drainage system, location and
invert elevation should be determined in the field at the time of
construction.

Building Foundations: Design and Construction

The majority of the soils ehcountered in our borings are suitable
for shallow foundation support. Shallow foundations bearing on
stiff to very stiff residual soils may be designed for an
allowable‘net bearing pressure of up to 3,000 pounds per square
foot (psf). However, due to the relatively low maximum dry
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density (less than 90 pcf) of the proposed borrow soils, a lower
bearing pressure of 2000 psf should be used for the design of
foundations bearing on these soils, A higher bearing pressure
may be considered if the results of a triaxial shear strength
testing justifies use of the higher value. Any newly placed fill
supporting foundations should be compacted to a minimum of 95% of
the Standard proctor maximum dry density. Compacted fill
recommendations are given in a subsequent section on this report.

We recommend that all subgrade surfaces (foundations, slabs and
pavement areas) be examined by a qualified geotechnical engineer
using hand auger/cone penetrometer testing equipment, or other
suitable methods, prior to fill, stone or concrete placement.
Any unsuitable soil detected during this evaluation should be
undercut as directed by the geotechnical engineer. These
materials may be reused as fill in landscape areas pending
evaluation by the geotechnical engineer.

Any footing excavations_requiring'undercutting can be backfilled
with either compacted £ill, tamped crushed stone or "lean"
concrete. All undercut excavations backfiiled with 'soil should
be oversized approximately 1 foot in each dimension per foot of

depth of undercut. Field density tests must be performed on the
structural fill as it is being placed in the footing excavation.

If backfilled with tamped crushed stone, the undercut excavation
should be oversized approximately 1/2 foot in each dimension per
foot of depth of undercut. Oversizing is not required if the
foundation excavation 1is extended to suitable soils and
backfilled with "lean" concrete (minimum compressive strength of
2000 psi). The suitability of the subgrade materials with.
respect to bearing and settlement considerations should be
evaluated by the field geotechnical engineer. |
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We recommend minimum column and wall footing dimensions of 24 and
18 inches, respectively, be maintained to avoid the possibility
of a localized punching-type shear failure of the footings into
the underlying soils. The foundations should also bear a minimum
of 18 inches below finished exterior grade in order to develop
the necessary bearing capacity and provide frost protection.

Exposure of the subgrade materials to inclement weather may
weaken these soils at the foundation bearing 1level. If the
foundation excavation remains open for long periods of time, re-
evaluation of the subgrade materials by a geotechnical engineer
must be performed prior to concrete placement. Also, we
recommend that the footings be concreted as soon as possible
after evaluation to minimize pPotential disturbance of the bearing
soils. The foundation bearing area should be free of all loose
or soft material, ponded water and debris. Concrete should not
be placed on soils that have been softened by precipitation or
frost heave, even if the frozen soils have thawed.

Slab-on-Grade

The floor slabs may be soil supported in accordance with the
recommendations for soil bearing foundations contained in this
report. It is recommended that a moisture/capillary barrier
consisting of at least 4 inches of N.C. DOT No. 67 coarse
aggregate, or equivalent, be wused in conjunction with
polyethylene sheeting to minimize the potential for floor
dampness.

Proper drainage in slab-on-grade areas is important to the
integrity of the subgrade soils. When free water is allowed to
stand on the subgrade, these soils will absorb water, swell
slightly and reduce their supporting capability. As a result, we
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recommend that the subgrade surface be graded to provide pbsitiVe
drainage away from the building area towards suitable drainage
handling areas, such as a perimeter ditch, french drain or
culvert.

Compacted Fill Recommendations

Based on the results of our soil test borings, a majority of the
soils present in the southern portion of the site (borrow area)
appear suitable for use as structural fill, provided the subgrade
preparation and compaction recommendations discussed in this
report are implemented. However, moisture control of the fine
grained silty soils may greatly effect the materials suitability
and difficulty of compaction. Typically, very fine grainéd, low
cohesion soils (silts), similar to those found at the site, are
sensitive to small moisture variations. Also, careful moisture
control will be important regarding the shear strength of these
soils, As a result, we recommend the moisture content during
placement be maintained within one percent plus to two percent
minus the optimum moisture content.

One condition worth noting is the silty clay soils encountered
within the proposed borrow area in boring B-1 at depths of 3.5 to
7.0 feet below the existing ground surface. These type materials
are typically very difficult to work with due to their plasticity
characteristics and usually exhibit significant shrink/swell
tendencies, We do not recommend these soils be used as
structural fill.

Two bulk soil samples were obtained within the proposed borrow
area and have been tested to determine the standard proctor
maximum dry density, optimum moisture content and plasticity
characteristics of these soils, The soils sampled were a red
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brown to tan fine sandy silt with standard proctor values of
87.0 to 90.5 pcf and optimum moisture contents in the range of
26.3 to 29.3%. In general, soils containing more than five
percent (by weight) fibrous, organic material, or having a
plasticity index (PI) greater than 20, should not be used as
£ill. Once fill placement begins, a sufficient number of field
density tests should be performed by a qualified soils technician
to document the degree of compaction being obtained in the field,

The structural f£ill material should be placed in 1loose layers
less than 8'inches thick. The moisture content of the fill soilsg
encountered within the Proposed borrow area should be placed
within plus one, or minus two percent of the optimum moisture
content based on a Standard Proctor maximum dry density test.
The in-place dry density should equal or exceed 95 percent of the
Standard Proctor maximum dry density (ASTM D-698). The edge of
the structural £ill should extend beyond the edge of the
structures a minimum of 10 feet or equal to the height of fill,
whichever is greater, before slopping. Given the nature of fill
material available at the site, fill slopes of 3H:1V should be
compacted and maintained, Vegetation should be established on
the slope immediately after fill completion to reduce the
potential for erosion.

The £fill and/or subgrade surface should be sloped to achieve
sufficient drainage and to Prevent water from ponding on the fill

surface. If the surface becomes excessively wet, fill operations
should be halted and positive drainage established, or the
geotechnical engineer consulted for guidance.






::::::

Based on our assumptions concerning finished grade, there will be
approximately 20 to 25 feet of structural fill required in the

northern portion of the site in order to reach finished grade.
This height of fill may cause settlements form two sources:

1) settlement of the underlying subgrade soils, and

2) settlement of the fill due to its own weight

Based on our experience with soils similar to those pPresent at
this site, the majority of the anticipated settlement should
occur within a few months after completion of filling operations.
As a result,. we recommend construction in this portion of the
Structure be delayed as long as is pPractically possible to allow
these consolidation settlements to occur. Also, scheduling 6f
utilities installation should take this potential settlement into
consideration. If desired, inexpensive settlements points can be
established and monitored to determine the rates of settlement.
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VI LIMITATIONS

This report has been prepared for Lat Purser & Associates, Inc.
for the specific application to the proposed Huntersville Station
on Gilead Road in Huntersville, North Carolina, in accordance
with generally accepted soil and foundation engineering practice.
No other warranty, expressed or implied, is made. Our
conclusions and recommendations are based on the preliminary
information furnished to us or assumed, the data obtained from

this geotechnical exploration and our previous experience.

These conclusions and recommendations do not reflect variations
in the subsurface conditions which could exist between boring
locations or in unexplored areas of the site. Should such
variations become épparent during construction, we request the
opportunity to re-evaluate our conclusions and recommendations
based upon an on-site observation of the conditions.

In the event that significant changes are made in the information
contained in this report, the recommendations presented in this
‘report shall not be considered valid unless the ‘changes are
reviewed by our firm and the conclusions of this report modified
or verified in writing. We should also be given the opportunity
to review the foundation plan, grading plan and applicable
portions of project specifications when the design is finalized.

We recommend that +this report, in its entirety, be made

available to the ‘Perspective contractors for informational
purposes only. The boring logs should not be separated from this
report.
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APPENDIX II






DEPTH DESCRIPTION ELEV PENETRATION-BLOWS PER FT,

!;)1: (4] 10 20 40 60 80 100
"I RESIDUAL - Firm dark red brown clayey* 6
1.5 ;
Firm tan clayey micaceous fine sandy 5
( 5 SILT
Stiff tan & gray clayey SILT 12 r
7.0 '
Firm orange brown fine sandy SILT,
slightly micaceous
5
15.5 6
BORING TERMINATED @ 15.5 feet
NOTE: Dry upon termination of boring
* fine sandy SILT
FROEHLING & ROBERTSON, INC.
BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
'“@ETRATION 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER
CLING 30 IN. REQUIRED TO DRIVE 1.4 IN. {.D. SAMPLER 1 FT. BORING NO. B-1
e UNDISTURBED SAMPLE "= WATER TABLE, 24 HR. S:TE DR'%‘BEDM
g 8 NO.
| 0| X ROCK CORE RECOVERY _4 t:::g:gr;&;:zﬂm so8 no._0-63-138






DEPTH DESCRIPTION ELEV PENETRATION-BLOWS PER FT.

o] 10 20 40 60 80 100
O-ORESIDUAL - Firm to Stiff dark red 5
brown clayey fine sandy 10
SILT, trace organics
4.0

Firm dark orange brown fine sandy clayey 8
SILT, trace of organics

7.5
Stiff to very stiff orange brown clayey
fine sandy SILT 19
13
1
20.5

BORING TERMINATED @ 20.5 feet

NOTE: Dry upon termination of boring

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-1686

CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
" WLLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT.

BORING NO. -” 58-89
' —_— DATE DRILLED ! !7€0-0J
EE UNDISTURBED SAMPLE = WATER TABLE, 24 HR. LAB NO
"= WATER TABLE, 1 HR. 0-63-
I 0] x Rock comre Recovery 08 no,3-63-138

« LOSS OF DRILLING WATER
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DEPTH

0.0

DESCRIPTION

ELEV

PENETRATION-BLOWS PER FT.

10

20 40 60 80 100

RESIDUAL - Very stiff dark red brown
fine sandy clayey SILT

3.5

Stiff to very stiff orange brown fine
sandy clayey SILT

12.0

15.5

Stiff orange brown fine sandy SILT,
micaceous =

BORING TERMINATED €@ 15.5 feet

NOTE: Dry upon termination of boring

15
22

26

14

13

\

BORING AND SAMPLING MEETS ASTM D-1586
-TORE DRILLING MEETS ASTM D-2113

INETRATION 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER

TALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT.

L
4 | so}

v

UNDISTURBED SAMPLE = WATER TABLE, 24 HR.

X ROCK CORE RECOVERY

WATER TABLE, 1 HR.
« LOSS OF DRILLING WATER

FROEHLING & ROBERTSON, INC.

TEST BORING RECORD

Boring N0, B=3
pate oritteo_11-28-89

Lae no. 63
so8 no._0-63-138






OEPTH DESCRIPTION ELEV PENETRATION-BLOWS PER FT.
rar'o (o] 10 20 40 {4 80 100
RESIDUAL - Stiff red brown fine sandy 10
clayey SILT
_ 16
L ,.5
Stiff to very stiff orange brown fine 18
sandy SILT, slightly micaceous
12
}
10 @
10
20.5 v " ¢
BORING TERMINATED € 20.5 feet
NOTE: Dry upon termination of boring
FROEHLING & ROBERTSON, INC.
BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113 . TEST BORING RECORD
PENETRATION 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER
LLING 30 IN. REQUIRED TO DRIVE 1.4 IN. (.D. SAMPLER 1 FT. BORING Nc,__B_--_Il___
) ' 11-29-89
WM UNDISTURBED SAMPLE "= WATER TABLE, 24 HR. DATE DRILLED - —C£2-22
"= WATER TABLE, 1 HR LAB NO.
| 0] X ROCK CORE RECOVERY : : J08 No.__1-63-138

« LOSS OF DRILLING WATER

“ — —






o 10 20 40 60 80 100

RESIDUAL - Firm orange brown fine * 6 |
23 T~

DEPTH DESCRIPTION ELEV PENETRATION-BLOWS PER FT,
FT.
0.
1.

Nery stiff orange brown fine sandy
clayey SILT

25
5.5
BORING TERMINATED € 5.5
NOTE: Dry upon termination of boring
* sandy clayey SILT
~

FROEHLING & ROBERTSON, INC.

. BORING AND SAMPLING MEETS ASTM D-1586

CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
~ T'ETRATION 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER »
' 'LING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.0. SAMPLER 1 FT.

8ORING NO,_B-5
_ pAaTe oritLeo.11-30-89
EEEN  UNOISTURBED SAMPLE = WATER TABLE, 24 HR. :

- 63
WATER TABLE, 1 HR. LAS NO. 0-63-138
« LOSS OF DRILLING WATER 108 NO.

e

| 80| %X ROCK CORE RECOVERY






DEPT DESCRIPTION ELEV PENETRATION-BLOWS PER FT.

Fc‘)r- 0 10 20 40 60 8O 100
RESIDUAL - Stiff to very stiff red 9 ‘K
brown fine sandy clayey SILT
15
19

BORING TERMINATED € 5.5 feet

NOTE: Dry upon termination of boring

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-1588

CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
[* MNETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
' . 4LLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER 1 FT.

BORING NO, B-6
oaTe oritLen 11-28-89

LAB NO.
JOB NO. Q"'63'138

— UNOISTURBED SAMPLE — WATER TABLE, 24 HR.
= WATER TABLE, 1 HR.
« LOSS OF DRILLING WATER

| 860] X ROCK CORE RECOVERY






DEPTH DESCRIPTION ELEV PENETRATION--BLOWS PER FT,

O 0 [+] 10 20 40 60 80 100
" | RESIDUAL - Soft to firm light brown 4
clayey fine sandy SILT 7
6
7.0
Loose to firm gray silty fine SAND
7
15.5 20

BORING TERMINATED @ 15.5 feet .-

NOTE: Ground Water Level @ Termination
of Boring 12.0 feet

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD

- "ENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
-LLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT.

B8ORING NO. B-7

oaTe oriLLeo _11-30-89

MPL = WATER TABLE, 24 HR.
WM  UNDISTURBED SAMPLE = Lag No. 63

~ WATER TABLE, 1 HR. 0-63-138
<« LOSS OF DRILLING WATER 408 NO.

| 50| X ROCK CORE RECOVERY






DEPTH DESCRIPTION ELEV PENETRATION-~BLOWS PER FT.
ST.O o 10 20 40 60 80 100
RESIDUAL - Firm dark orange brown fine | 8 o |
1.5 sandy clayey SILT
, Stiff gray fine sandy clayey SILT 14
13
7.0}
Stiff orange brown fine sandy SILT
10 .
12.0—
Firm gray silty fine SAND
14
15.5 .
BORING TERMINATED € 15.5 feet
INOTE: Ground Water Level @ Termination
of Boring 10.0 feet
L FROEHLING & ROBERTSON, INC.
BORING AND SAMPLING MEETS ASTM D-1586
- CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD

" "NETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
‘ LUING 30 IN. REQUIRED TO DRIVE 1.4 IN, I.LD. SAMPLER 1 FT. BORING NO B-8

WEEN  UNDISTURBED SAMPLE = WATER TABLE, 24 HR. DATE °“'6L§E° 11-30-
: = LAB NO.

WATER TABLE, 1 HR, 308 NO. Q-63—138

e | so
l | % Rock cone ReCOVERY « LOSS OF DRILLING WATER






DEPT
FT.

DESCRIPTION

ELEV

PENETRATION~-BLOWS PER FT.

10

20 40 60 80 100

0.0
1.5

RESIDUAL - Stiff red brown fine sandy *

Stiff orange brown fine sandy SILT

7.0

15.5

IFirm gray silty fine SAND

BORING TERMINATED @ 15.5 feet

NOTE: Dry upon termination of boring

* clayey SILT

12
16

13

20

25

BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113

“ENETRATION 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER

{7 LUING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT.

| 501 X ROCK CORE RECOVERY

UNDISTURBED SAMPLE — WATER TABLE, 24 HR.
=" WATER TABLE, 1 HR.

<« LOSS OF DRILLING WATER

FROEHLING & ROBERTSON, INC.

TEST BORING RECORD

BORING NO. B-
oate oriLLep _11-29-89

LAB NO.
JOB NO. Q-63-138






DEPTH

DESCRIPTION

ELEV

PENETRATION-BLOWS PER FT.

10

20 40 80 80 100

0.0

RESIDUAL - Soft to firm orange brown
clayey fine sandy SILT,
micaceous

7.0

15.5

Firm gray silty fine SAND

BORING TERMINATED @ 15.5 feet

NOTE: Ground Water Level @ Termination
of Boring 13.0 feet

15

22

BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113

“ENETRATION 1S THE NUMBER OF 8LOWS OF 140 LB. HAMMER

ALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. (.D. SAMPLER 1 FT.

| 50| X ROCK CORE RECOVERY

UNDISTURBED SAMPLE = WATER TABLE, 24 HR.
: = WATER TABLE, 1 HR.

« LOSS OF DRILLING WATER

FROEHLING & ROBERTSON, INC.

TEST BORING RECORD

8oRiNG NO. B-10
pAaTe oRritLen_11-29-89

tas no. 03

so. no. 0-63-138






DEPT DESCRIPTION ELEV PENETRATION-BLOWS PER FT,

FT. [} 10 20 40 60 80 100
0-O[RESIDUAL - Soft gray & tan fine sandy 3
1.5 clayey SILT
. Stiff gray & tan fine sandy clayey SILT
13
7.0
Stiff gray silty cLay
14
12.0 |- -
Firm gray silty fine SAND
15.5 20

BORING TERMINATED @.15.5 feet

NOTE: Ground Water Level @ Termination
of Boring 11.2 feet

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-1586

CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD

‘ETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
 ~LING 30 IN. REQUIRED TO DRIVE 1.4 IN. (.D. SAMPLER 1 FT.

soRrinG No. B-11
pate oRiLLeo_11-29-89

LAB NO. 63

| 501 K CORE RECOVERY = WATER TABLE, 1 HR. Q-63-138
X ROCK comr o « LOSS OF DRILLING WATER J08 NO.

O e— ]

o UNDISTURBED SAMPLE = WATER TABLE, 24 HR.






DEPTH DESCRIPTION ELEV PENETRATION-BLOWS PER FT.

FT. (o] 10 20 40 60 80 00
0-OfRESIDUAL - Firm to stiff tan & gray ]
fine sandy clayey SILT to ‘\
silty fine sandy cLAY 13 \
.5 '
Firm to dense gray and light brown silty 20
fine SAND

44

12.0 ) '
Stiff gray & tan very fine sandy SILT ///

13 e

15.5
BORING TERMINATED @ 15.5 feet

INOTE: Dry upon termination of boring

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-1586

CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
, “LUING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT. 7 BORING NO._B-12
\ — DATE ORiLLen_11-29-89
SN  UNDISTURBED SAMPLE — WATER TABLE, 24 HR. a8 No. B3
"= WATER TABLE, 1 HR. o-
| 0] X ROCK CORE RECOVERY soe no._0-63-138

<« LOSS OF DRILLING WATER






DEPT DESCRIPTION ELEV PENETRATION-BLOWS PER FT.
FT. o 10 20 40 60 80 100
0.0 RESIDUAL - Firm orange brown fine sandy | ¢
1.5 k- clavey SILT ‘\
Stiff orange brown fine sandy SILT, 14
slightly micaceous
16
9
11 &
15.5
BORING TERMINATED @ 15.5 feet
NOTE: Dry upon termination of boring
/
FROEHLING & ROBERTSON, INC.
BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
SENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
{ JLUING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT. BORING NO. B—]3
SEEE  UNDISTURBED SAMPLE "= WATER TABLE, 24 HR. ‘L’:‘;EN:“'E;EDJM—BQ—‘ =

| 56| X ROCK CORE RECOVERY

WATER TABLE, 1 HR.
« LOSS OF DRILUING WATER

08 no._(-63-138

e e






DEPT DESCRIPTION ELEV PENETRATION—BLOWS PER FT.
FT.

[} 10 20 40 60 80 100
0-OfRESTDUAL - Stiff to very stiff dark 11
orange brown fine sandy
clayey SILT 14
28
20
12.0 -
Stiff orange brown fine sandy SILT,
slightly micaceous
9
17.0
- Ptiff tan, white & gray very fine sandy
SILT, micaceous
9
20.5

BORING TERMINATED @ 20.5 feet

NOTE: Dry upon termination of boring

R ey

FROEHLING & ROBERTSON, INC.

BORING AND SAMPLING MEETS ASTM D-15686
CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
ALUING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER 1 FT.

sorinG no._B-14
oaTe oriLLeo 11-30-89

~ WATER TABLE, 1 HR. :\: :g’ 8:363-138

« LOSS OF DRILLING WATER

i =  UNDISTURBED SAMPLE = WATER TABLE, 24 HR.

E | 501 x ROCK CORE RECOVERY






DEPTH DESCRIPTION ELEV PENETRATION -BLOWS PER FT.

« LOSS OF DRILLING WATER

OFTO 0 10 20 40 60 80 100
"7 [RESIDUAL - Very soft red brown to 2
orange brown fine sandy*
1.5 8
; Firm orange brown fine sandy clayey SILT
8
7.0
Firm gray silty medium-fine SAND
13
14
15.5
BORING TERMINATED @ 15.5 feet
NOTE: Ground Water Level @ Termination
of Boring 5.5 feet
* clayey SILT
FROEHLING & ROBERTSON, INC.
. BORING AND SAMPLING MEETS ASTM D-1586
CORE DRILLING MEETS ASTM D-2113 TEST BORING RECORD
{ ( - '!:E"('RA‘NON 1S THE NUMBER OF BLOWS OF 140 LB. HAMMER
L LING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER 1 FT. BORING NO. B-15
‘%, EEER  UNDISTURBED SAMPLE .~ "= WATER TABLE. 24 HR. oate oaitep 11-30-89
- —_— LASB .
% | 50| x ROCK CORE RECOVERY = WATER TABLE. 1 HR. 108 :; Q-63-138






