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1. Executive Summary

In 2003, Wake County completed a Water Reclamation and Reuse Plan for Research Triangle Park
(RTP) South. The plan, developed in concert with the Town of Cary and Durham County, contemplated
providing reclaimed water from the Durham County Triangle Wastewater Treatment Plant (WWTP) to RTP
South and the surrounding area. The system was designed to serve customers in the Durham County
portion of RTP and Cary’s customers in the Wake County portion. In 2010 and 2013, construction was
completed on Phases | and Il, respectively, of the original design prepared by AECOM’s legacy firm, URS
Corporation. The original design plans included a portion of work in Wake County, described as RTP
South, which was not constructed. This project updates the original design of the unconstructed portion
which was intended to serve the then-undeveloped portion of RTP South along Louis Stephens Drive,
Little Drive, and Davis Drive.

This report describes data collection, conclusions, and recommendations related to final design,
permitting, budgeting, and construction of the project. Conclusions and recommendations are
summarized as follows:

1. The project scope has been maodified to include the Town of Cary request to extend the planned RTP
South reclaimed water main to connect with the existing 12-inch reclaimed water main that serves
the Parkside Town Commons shopping center, delete the planned 6-inch reclaimed water main
proposed on Davis Drive and instead connect to the existing 16-inch reclaimed water main on the
opposite side of Davis Drive (requiring an additional road crossing).

2. Review of record drawings identified gaps in the original design due to the existing main terminating
at locations other than originally planned, in the vicinity of the intersection of Louis Stephens Drive
and Little Drive. Extending the proposed mains to the termination points of the existing main will
require the addition of an HDD crossing under the existing 36-inch storm sewer that crosses Louis
Stephens Drive just north of Little Drive.

3. The original design planned for a 12-inch reclaimed water main, transitioning to an 8-inch and 6-inch
main west to east from Little Drive to Davis Drive. Because the Davis Drive termination will now
connect to an existing 16-inch main it is concluded that all 8-inch and 6-inch pipe will be revised to
be installed as 12-inch.

4. Eight connection points have been identified as described in Section 2.4 and shown in Figure 1.
Three of the proposed connection points are currently interconnected with the nearest potable water
main. These interconnections must be completely removed before a connection with the proposed
reclaimed water main is made.

5. Development plans were investigated for parcels along the route of the new reclaimed water main.
There are no anticipated meter connections planned as part of this project.

6. The existing 12-inch ductile iron pipe under the Interstate-540 (I-540) crossing on Little Drive was
installed prior to 2008, it is not encased, and it has not contained water since its installation. The
existing pipe will need to be pressure tested, and slip lined, if necessary, prior to connection to the
new work.

7. The jack and bore crossing under Louis Stephens Drive was shifted to avoid potential conflict with
existing 30-inch gravity sewer that runs parallel to Louis Stephen Drive and is approximately 20 feet
deep.

8. Existing geotechnical data and recommendations were reviewed for the project areas and it is
concluded that rock is likely present at depths ranging from 3 feet to 8 feet. A sufficient budget and
schedule allowance for hard rock removal will be extremely important in order to avoid construction
delays and change orders.
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Existing right-of-way appears sufficient for installation of the new work. No temporary or permanent
easement acquisitions are needed. However, an encroachment agreement with the North Carolina
Department of Transportation (NCDOT) will be required as all the roads within the project area are
Secondary Roads within Division 5 of the NCDOT.

Permitting activities for the project prior to bid will include erosion and sediment control permitting
from North Carolina Department of Environmental Quality (NCDEQ), development plan approval
from the Town of Cary, and a three-party encroachment agreement from the NCDOT. Additionally,
prior to commencement of work, the Contractor must obtain a Stormwater General Construction
Permit from NCDEQ.

As with any construction project, one of the greatest risks is uncertainty in existing field subsurface
conditions. AECOM’s preliminary engineering review included review of existing geotechnical,
survey, and stakeholder information in an effort to reduce uncertainty.

The preliminary cost opinion for this project is currently $3.0 million. The amount equates to an
approximate cost of $200 per linear foot of installed pipe, which is in line with other recent projects in
the Triangle area. The preliminary cost opinion includes:

a. assumption of approximately 3 feet of rock removal for those areas where the boring data
indicated the presence of rock, plus an additional contingency of $108,000 (approximately 33%
of the estimated rock removal cost) for additional rock removal.

b. a contingency of 5% for change orders.
c. an additional overall project contingency of 10%.

As design progresses through permitting, it is recommended that the cost opinion be updated with
more accurate quantities, and current unit prices based upon similar work by local contractors.

A concern is the presence of hard rock as discussed in the geotechnical report. Hard rock may
require blasting to remove, which can cause project delays and additional permitting requirements.
Additionally, because the precise amount of rock cannot be quantified prior to construction, AECOM
recommends that the project budget maintain a $108,000 contingency to address possible hard rock
removal.

It is recommended that Wake County maintain a full-time resident project representative to verify
guantities of rock removal and conditions encountered during construction.

Prepared for: Wake County
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2. Project Description

In 2003, Wake County completed a Water Reclamation and Reuse Plan for Research Triangle Park
(RTP) South. The plan, developed in coordination with the Town of Cary and Durham County,
contemplated providing reclaimed water from the Durham County Triangle Wastewater Treatment Plant
(WWTP) to RTP South and the surrounding area. The system was designed to serve customers in the
Durham County portion of RTP and Cary’s customers in the Wake County portion. In 2010 and 2013,
construction was completed on Phases | and Il, respectively, of the original design prepared by AECOM'’s
legacy firm, URS Corporation. The original design plans included a portion of work in Wake County,
described as RTP South, which was not constructed.

The unconstructed portion of the original project was intended to serve the then-undeveloped portion of
RTP South along Louis Stephens Drive, Little Drive, and Davis Drive. The project area lies within Wake
County and has planned interconnections with the Town of Cary. Current potential customers in the
vicinity of the proposed project include Parkside Town Commons, NetApp, Parkside Elementary (which
opened in August 2019), and Fujifilm Diosynth Biotechnologies. Other parcels adjacent to the project site
remain undeveloped with no current development plans underway.

On April 171, 2019 a stakeholder meeting was held with all project stakeholders to discuss any requested
changes to the project scope. Minutes from this meeting can be found in Appendix A. At this meeting the
Town of Cary provided record drawings for three separate areas within the project limits. These record
drawings included:

1. Record drawings prepared by the Wooten Company in late 2011 for the portion of reclaimed
water main that was constructed up to the intersection of Little and Davis Drives.

2. Arecord drawing of the sanitary sewer outfall along O’Kelly Chapel Road, prepared by McAdams
in 2014, that showed the existing reclaimed line adjacent to Parkside Town Commons shopping
center.

3. Record drawings for the Technical Services Building for the Fujifilm Diosynth company, prepared
by Clark Nexsen in 2015, that shows the existing 16-inch reclaimed water main that was
constructed along Davis Drive as part of their project.

Based on these drawings the Town of Cary requested an extension of the planned RTP South reclaimed
water main to connect with the existing 12-inch reclaimed water that serves the Parkside Town Commons
shopping center. Additionally, the 16-inch reclaimed water main that was built along Davis Drive negates
the need for the planned 6-inch reclaimed water main that was proposed. However, the 6-inch main was
planned for the west side of Davis Drive and the existing 16-inch main is on the east side. This will require
a change to the original design and an additional road crossing.

Review of record drawings also identified several gaps in the original design due to the existing main
terminating at locations different than originally planned. In the original design, it was assumed that the
existing main at the intersection of Louis Stephens Drive and Little Drive extended approximately 800 ft
north along Louis Stephens Drive, and 600 feet east along Little Drive from the intersection. The actual
termination points are just north and east of the intersection. Extending the proposed mains to the
termination points of the existing main will require the addition of a deep crossing under the existing 36-
inch storm sewer that crosses Louis Stephens Drive just north of Little Drive. Due to the depth of the
crossing and proximity to the edge of pavement, positive shoring will likely be required. The additional
sections being added as part of the revised design are shown in Figure 1.
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The original design planned for a 12-inch reclaimed water main, transitioning to an 8-inch main along
Little Drive just past the intersection with Louis Stephens Drive, transitioning to a 6-inch reclaimed main
on Little Drive just prior to the intersection with Davis Drive. All stakeholders agree that revising the
proposed design to install a 12-inch main instead of a combination of 12-inch, 8-inch, and 6-inch makes
the most sense hydraulically as this area will now connect to an existing 16-inch main.

There are currently eight connections to be made between the proposed reclaimed water main and
existing portions of the main. These eight connection points can be seen in Figure 1 and are as follows:

1. At the existing 12-inch reclaimed water main on the east side of Louis Stephens Drive in front of
the NetApp building.

2. At the northwest corner of the Louis Stephens Drive and Little Drive intersection, from the existing
12-inch reclaimed water main and plug to the north along Louis Stephens Road.

3. At the northwest corner of the Louis Stephens Drive and Little Drive intersection, from the existing
12-inch reclaimed water main and plug to the west along O’Kelly Chapel Road.

4. At the existing 12-inch main on the north side of O’Kelly Chapel Road, just east of the CSX
railroad right-of-way.

5. At the existing 12-inch reclaimed water main on the southeast corner of the Louis Stephens Drive
and Little Drive intersection towards the east along Little Drive.

6. At the north side of the existing 12-inch reclaimed water main that passes under 1-540 on the
west side of Little Drive.

7. At the south side of the existing 12-inch reclaimed water main that passes under 1-540 on the
west side of Little Drive.

8. At the existing 16-inch reclaimed water main located on the east side of Davis Drive in front of the
Fujifilm Diosynth building.

The existing 12-inch ductile iron pipe under the 1-540 crossing on Little Drive was installed prior to 2008
and is not encased. It is assumed that the gaskets on this section of pipe are most likely brittle due to the
lack of water in the pipe and will fail when pressure tested. It is recommended that this section of pipe be
pressure tested independently, prior to connection with the proposed main, and slip lined if necessary.

Three of the proposed connection points (points 4, 5, and 8) are currently interconnected with the nearest
potable water main. These interconnections must be completely removed before connection with the
proposed reclaimed water main is made.

The existing connection at the Fuji Diosynth facility will need to be removed prior to the proposed water
main connecting with the existing 16-inch reclaimed water main that runs adjacent to Fuji's property. If

Fuji desires to have reclaimed water, they will need to make the modification to their system to remove
the existing interconnection between their irrigation lines and the potable water system.

3. Advanced Planning Phase

The project is approximately 15,000 linear feet of 12-inch reclaimed water main. The proposed route for
the reclaimed water main shall connect to the existing 12-inch reclaimed main on the east side of Louis
Stephens Drive until it crosses to the west side of the road at a location approximately 1,400 feet north of
the intersection with Davis Drive. At the intersection of Louis Stephens and Little Drives, the reclaimed
water main branches towards the west along the north side of O’ Kelly Chapel Road where it connects
with an existing reclaimed main just south of the Parkside Town Commons shopping center. The main

Prepared for: Wake County
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continues across the intersection from north to south on the western side, turns east and continues on the
southern shoulder of Little Drive. At the point where I-540 crosses Little Drive, the reclaimed main ties
into a segment of reclaimed main that was installed circa to 2008, when 1-540 was constructed. The
length of this existing section is approximately 700 linear feet and, as described in Section 2.4, is most
likely in poor condition and should be independently pressure tested before a connection is made. From
the southern connection point of this existing segment the main continues along the southern side of Little
Drive until it reaches the intersection with Davis Drive, at which point it turns south and follows Davis
Drive along the western side for a short time. Approximately 350 feet south of the intersection the main
crosses from the west to the east side of Davis Drive in order to connect with the existing 16-inch
reclaimed water main.

The proposed alignment for the reclaimed water main crosses several site features which will require
installation methods other than traditional trenching:

1. Along Louis Stephens Drive there is a stream crossing and a large 9-ft by 9-ft box culvert which is
recommended to be crossed using horizontal directional drilling (HDD).

2. Two road crossings (Louis Stephens Drive and Davis Drive) will require jack and boring of a steel
encasement pipe. The original alignment would have required a HDD under a stream that crosses
Davis Drive, however, the revised alignment will replace that HDD with a jack and bore.

3. Inthe stakeholder meeting held on April 17, 2019, it was discussed that the jack and bore crossing
under Louis Stephens Drive should be shifted in order to avoid any potential conflict with the existing
30-inch gravity sewer that runs parallel to Louis Stephens Drive. The existing sewer in this area is
approximately 20 feet deep. The bore pit has been shifted to the south in order to avoid placing the
bore pit and any associated equipment directly over the sewer line.

4.  Another construction concern is the use of the existing 12” ductile iron main that crosses under [-540.
It is believed that this existing 12" ductile iron pipe is not encased and has remained dry since it's
installation in 2008. It is expected that the pipe gaskets have become brittle and will fail. Prior to
connection to this portion of the main, a 24 hour pressure test should be performed to determine the
integrity of the existing installation. If the pipe fails the 24 hour pressure test, lining of the main is
suggested. Lining will require coordination with the NCDOT.

Development plans were investigated for parcels along the route of the new reclaimed water main.
Currently there are no anticipated meter connections planned to be constructed as part of this project.
The Fujifilm Diosynth Biotechnologies building has already installed a 4-inch DIP connection to the
existing 16-inch reclaimed main that exists on the eastern side of Davis Drive. This service line has an
existing 4-inch DIP interconnection with the potable water main which must be removed before the 16-
inch main is placed into service. Wake County will not make alterations to the potable or reclaim water
connection on private property as part of this project.

The new Parkside Elementary school which opened in August of 2019 does not have duel plumbing or
irrigation and has not requested a connection to the reclaimed water main.

Research Triangle Foundation staff identified no additional parcels, currently developed or in the process
of being developed, as candidates for connection.

The Jordan Lake RTP South reclaimed water main project was originally planned as 12-inch main
decreasing to 8-inch and 6-inch and a dead-end as the main progressed from west to east. The Town of
Cary confirmed that the reclaimed water (RW) main installed in the current project area along Davis Drive
is a 16-inch main. It is not advisable to decrease the pipe sizes prior to the 16-inch main connections. It is
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recommended that no portions of the proposed main be decreased in size. The proposed reclaimed water
main will remain a 12-inch line from the connection point on Louis Stephens Drive, until the connection
with the existing 16-inch main on Davis Drive.

The original project included a geotechnical evaluation which was broken up into two phases. Phase | of
the geotechnical evaluation was performed in October 2007 and included borings along Louis Stephens
Drive and the western portion of Little Drive. The bores for Phase | were numbered B-53 through B-69.
Phase Il of the geotechnical evaluation was performed in March of 2008 and included borings along
Davis Drive and the eastern portion of Little Drive. The bores for Phase Il were numbered B-70 through
B-83.

In both Phase | and 11, “the majority of the borings extended through moderate to high consistency soils,
partially weathered rock, and hard rock.” Augur refusal was encountered at bores B-54, B-57, and B-64,
indicating hard rock. The depths of refusal varied from 3 feet to 8 feet. Hard rock is typically difficult to
remove by means other than mechanical removal, such as grinding and hoe-ramming, and often requires
blasting. It is recommended that the project budget include generous contingency to address possible
hard rock removal.

Additional recommendations from the geotechnical reports include the possible need for trench
dewatering through pumping or ditching. The reports also include a more in-depth summary of the
recommended type of excavation equipment depending on the soil types.

The full text of the geotechnical reports for Phase | and Phase Il can be found in Appendices B and C
respectively.

It is anticipated that all the proposed water main will fall within the existing right-of-way. As such it is not
expected that any easements will be required. Additionally, there is sufficient distance between the
proposed main and the edge of right-of-way to negate the need for any temporary construction easement
(TCE).

Although no easement will be needed, it is expected that the existing 12-inch ductile iron pipe under the I-
540 crossing of Little Drive may require lining as part of this project. An encroachment agreement with
the North Carolina Department of Transportation (NCDOT) will be required as all the roads within the
project area are Secondary Roads within Division 5 of the NCDOT.

It is anticipated that this project will require the following approvals:

1. Erosion and Sediment Control (E&SC) Permit from NCDEQ — Any land disturbance greater than
1.0 acres requires and erosion and sediment control plan approval through the State. The fee
for an Erosion and Sediment Control Permit through NCDEQ is $65.00 per acre of disturbance.

2. Development Plan Approval - The Town of Cary has delegated authority from the State for
reclaimed water systems and will issue the required reclaimed water permit as the project falls
within the Town of Cary’s service area of Research Triangle Park (RTP). This will be done with
a Development Plan Approval. All proposed engineering plans are submitted online to the Town
of Cary’s Planning and Development Services department through their electronic plan review
site (https://townofcary.idtplans.com/secure/). The fee for a Development Plan review is
$300.00. The $300.00 fee is broken up into two payments of $150.00, the first portion of which
is due with the submittal of the application, and the second portion of which is due upon
approval of the plan.
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3. NCDOT 3" Party Encroachment Agreement — Any work within the right-of-way of a state road
requires the execution of an encroachment agreement. The project includes work within the
following State Roads:

i.  Louis Stephens Drive (SR-2153)
ii. Little Drive (SR-2153)

iii. Davis Drive (SR-1613)

iv. O’Kelly Chapel Road (SR-1628)

It is expected that the Three-Party Utility Agreement, Non Controlled Access (Form 16.6) will be
required with Wake County acting as the applicant, the Town of Cary acting as party maintaining
the water mains, and entering into an agreement with the NCDOT. There is no fee associated
with an encroachment agreement.

4. The Contractor will be required to file for the NCGO1 Stormwater General Construction Permit
Notice of Intent (NOI) prior to beginning construction. The NOI requires an annual fee of
$100.00 per year. Upon completion of the project, the Contractor will file a Notice of Termination
(NOT).

4. Preliminary Project Budget Opinions

The preliminary cost opinion for this project is currently $3.0 million for approximately 15,000 linear feet of
12-inch reclaimed water main including eight interconnections and abandonment of three potable water
connections. A significant portion of the estimated construction cost is related to rock removal. It was
assumed that approximately 3 feet of rock removal would be required for those areas where the boring
data indicated the presence of rock, and that approximately 20% of the rest of the alignment may
encounter rock. An additional contingency of $108,000 (approximately 33% of the estimated rock
removal cost) was included to address possible hard rock removal or additional permitting concerns
related to rock blasting. A contingency of 5% for possible change orders was included, as well as an
overall project contingency of 10%.

The amount equates to an approximate cost of $200 per linear foot of installed pipe, which is in line with

other recent projects in the Triangle area. As design progresses, this estimate will be updated with more
accurate quantities, and current unit prices based upon similar work by local contractors. The preliminary
cost opinion can be found as Appendix D to this report.

5. Conclusions and Recommendations

The following conclusions are made after examination of the preliminary design for the Phase 2 RTP
South reclaimed water main, updated with current field conditions and input from stakeholders:

1. The project scope has been maodified to include the Town of Cary request to extend the planned RTP
South reclaimed water main to connect with the existing 12-inch reclaimed water that serves the
Parkside Town Commons shopping center, delete the planned 6-inch reclaimed water main proposed
on Davis Drive and instead connect to the existing 16-inch reclaimed water main on the opposite
side of Davis Drive (requiring an additional road crossing).
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Review of record drawings identified gaps in the original design due to the existing main terminating
at locations other than originally planned in the vicinity of the intersection of Louis Stephens Drive
and Little Drive. Extending the proposed mains to the termination points of the existing main will
require the addition of an HDD crossing under the existing 36-inch storm sewer that crosses Louis
Stephens Drive just north of Little Drive.

The original design planned for a 12-inch reclaimed water main, transitioning to an 8-inch and 6-inch
main west to east from Little Drive to Davis Drive. Because the Davis Drive termination will now
connect to an existing 16-inch main it is concluded that all 8-inch and 6-inch pipe will be revised to
be installed as 12-inch.

Eight connection points have been identified as described in Section 2.4 and shown in Figure 1.
Three of the proposed connection points are currently interconnected with the nearest potable water
main. These interconnections must be completely removed before connection with the proposed
reclaimed water main is made.

Development plans were investigated for parcels along the route of the new reclaimed water main.
There are no anticipated meter connections planned as part of this project.

The existing 12-inch ductile iron pipe under the 1-540 crossing on Little Drive was installed prior to
2008, it is not encased, and it has not contained water since its installation. It is necessary to
pressure test the pipeline and slip lined, if necessary, prior to connection to the new work.

The jack and bore crossing under Louis Stephens Drive was shifted to avoid potential conflict with
existing 30-inch gravity sewer that runs parallel to Louis Stephen and is approximately 20 feet deep.

Existing geotechnical data and recommendations were review for the project areas and it is
concluded that rock is likely present at depths ranging from 3 feet to 8 feet. A sufficient budget and
schedule allowance for hard rock removal will be extremely important in order to avoid construction
delays and change orders.

Existing right-of-way appears sufficient for installation of the new work. No temporary or permanent
easement acquisition are needed. An encroachment agreement with the North Carolina Department
of Transportation (NCDOT) will be required as all the roads within the project area are Secondary
Roads within Division 5 of the NCDOT.

Permitting activities for the project prior to bid will include erosion and sediment control permitting
from North Carolina Department of Environmental Quality (NCDEQ) and development plan approval
from the Town of Cary. Additionally, prior to commencement of work, the Contractor must obtain a
Stormwater General Construction Permit from NCDEQ.

As with any construction project, one of the greatest risks is uncertainty in existing field subsurface
conditions. AECOM’s preliminary engineering review included review of existing geotechnical,
survey, and stakeholder information in an effort to reduce uncertainty.

The preliminary cost opinion for this project is currently $3.0 million. The amount equates to an
approximate cost of $200 per linear foot of installed pipe, which is in line with other recent projects in
the Triangle area. The preliminary cost opinion includes:

a. assumption of approximately 3 feet of rock removal for the length of the project plus an
additional contingency of $108,000 (approximately 33% of the estimated rock removal cost) for
additional rock removal.

b. a contingency of 5% for change orders.

c. an additional overall project contingency of 10%.

Prepared for: Wake County
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Jordan Lake Water Reclamation and Reuse
Phase 2 RTP South

Project number: 60601978

AECOM recommends the following as the project progresses through final permitting, bidding, and
construction:

1. Asdesign progresses through permitting, it is recommended that the cost opinion be updated with
more accurate quantities, current unit prices based upon similar work by local contractors, and less
conservative contingencies if perceived risk is diminished.

2. Aconcern is the presence of hard rock as discussed in the geotechnical report. Hard rock may
require blasting to remove, which can cause project delays and additional permitting requirements.
Additionally, because the precise amount of rock cannot be quantified prior to construction, AECOM
recommends that the project budget maintain a $108,000 contingency to address possible hard rock
removal.

3. Itisrecommended that Wake County maintain a full-time resident project representative to verify
guantities of rock removal and conditions encountered during construction.

Prepared for: Wake County
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Appendix A — Stakeholder Meeting
Minutes

Prepared for: Wake County
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Agenda
Jordan Lake Stakeholder Meeting

Meeting Minutes

Meeting name

Meeting date

Jordan Lake Stakeholder April 17, 2019

Meeting

Time Location

9:00 am AECOM Morrisville Office

Project name
JL Reclaimed Water Main

Ph 2

AECOM project number
60601978

Prepared by
Krista Paredes-Toledo

1.

11

Safety Moment

Tornado Safety

Attendees

Mary Brice, AECOM

Krista Paredes, AECOM

Megan Jones, AECOM

Tom Covington, Wake County
Glen Harrell, Town of Cary

Rick Jordan, Town of Cary

Jeff Adkins, Town of Cary

Donald Dittmer, Research Triangle
Foundation

The keys to severe weather safety

Know Your Risk

The first step to becoming
weather-ready is to understand
the type of hazarous weather that
can affect where you live and
work, and how the weather could
impact you and your family.
Check the weather forecasts
regulary and visit readync.org to
learn more about becoming
prepared.

Pledge to Prepare and Take Action

Pledge to prepare by visiting
readync org. Take the first step to
make sure that you and your family
are prepared for severe weather.
This includes building an emergency
kit, filling out a family safety and
communication plan, keeping
important papers in a safe place, and
having multiple sources for weather
alerts.

Be an Example

Once you have taken action to prepare, get

involved, and share your story with your

family and friends. Studies show that many
people use social media in the event of a

disaster to let relatives and friends know
that they are safe. This is an important

trend because people are most likely to take

preparedness steps if they observe the
preparations taken by others.

1.2

21

2.2

2.3

111

e Under a tornado watch the conditions are right for a tornado to form but tornados are not yet forming.

Tornado watch vs. tornado warning

e Under a tornado warning a tornado is occurring or will soon occur and people should take cover.

For more information visit: https://www.weather.gov/rah/2019ncswpw

Introductions

Wake County Contacts

e Thomas Covington, Facilities Project Manager

AECOM Contacts

e Mary Brice, Project Manager

e Krista Paredes, Deputy Project Manager and Lead Engineer

e Megan Jones, Engineer in Training

Town of Cary Contacts

e Glen Harrell, Utilities Engineering Manager

o Jeff Adkins, Water Resources Manager
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2.4

3.1
3.2
3.3

4.1
4.2

4.3

4.4

4.5

¢ Rick Jordan, Reclaimed Water Supervisor
Research Triangle Foundation Contacts

e Tim Brock, Senior Planner

¢ Blake Cashmore, Assistant Planner

e Donald Dittmer, General Manager of Construction & Facilities

Project Overview

Phase 1, 2012-2013; Phase 2, shelved until now
Survey underway to update existing plans with current utilities, site features, and Phase 1 locations

Town of Cary transmitted as-builts/record drawings related to this project via FTP folder

Discussion Topics

25-yr Growth Plan

Confirmation of Line Sizes

42.1 Town of Cary confirmed that 16” reclaimed water (RW) main is installed in the current project area
along Davis Drive.
422 The Jordan Lake project was planned as 12" decreasing to 8" and 6” progressing west to east. It is

not advisable to connect 6” to the existing 16”. Line sizes will be revised to 12" throughout.
Future Connections

43.1 No need to extend to Northwest Park area (south of 1-540), taken off Master Plan.

4.3.2 Property owned by Acute Investments LLC at NE intersection of Little Drive and Louis Stephens
Drive, no known need for connection at this time (see action items).

4.3.3 Probable connection at Fuji/Diosynth (see action items).
Possible Easement Acquisitions

44.1 Original design did not require permanent easement. All line is currently in ROW. Temporary
construction easement (TCE) was obtained from Research Triangle Foundation.

4.4.2 Donald Dittmer is Research Triangle Foundation contact if additional TCE is needed.
Other Discussion ltems

45.1 Town of Cary noted that 12" RW is existing on O’Kelly Chapel Road and wishes that Wake County
include a final segment to connect their terminus with this project. Will require approximately 1,200
linear feet and a stream crossing, tie into existing on NE side of railroad tracks.

45.2 Three locations were identified where potable/reclaim interconnects exist and must be removed
during project:

4.5.2.1 Little Drive near intersection with Louis Stephens Drive
4.5.2.2 Davis Drive at Technical Services building.
4523 Parkside Commons

45.3 Little Dr and Louis Stephens intersection (by Wooten): stub outs exist on 2 corners.

45.4 12" on Little Drive at I-540 crossing is empty direct-bury ductile iron pipe (DIP). It is possible that
gaskets will be in poor condition. Original plan called for pressure testing of existing pipe prior to
connection with new construction; however, it may be prudent to CIPP line the existing 12" DIP to
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455
4.5.6
457
45.8

45.9

4.5.10

prolong service life. Glen can provide record drawing for the 12" RW that is shown on the sewer
record drawing.

Town of Cary has delegation authority to permit reclaimed water line extensions.
After June 1%, reclaimed water permit will be an additional approval with site plan.
Project will need to go through Cary Development Services for permitting.

Contractor shall coordinate with Town of Cary for removal of existing potable
connections/conversion to RW.

Wake County has funding for on-site (5’ from building foundation to right-of-way) and off-site (tap
to right-of-way) connection expenses. Consider an informational notification letter to adjacent
property-owners to request connections as part of this project. Will require a deadline for request
to beincluded in this project.

Summary of impacts to project scope:

4.5.10.1 Add approximately 1,200 linear feet of 12" RW with one stream crossing on O’Kelly
Chapel Road. Railroad encroachment?
4.5.10.2 Upsize approximately 6,600 linear feet of 8" RWto 12" RW on Little Drive.

4.5.10.3 Upsize approximately 500 linear feet of 6” RW to 12" RW on Little Drive.

4.5.10.4 Upsize approximately 500 linear feet of 6” RW to 12" RW on Davis Drive.
4.5.10.5 Delete approximately 1,500 linear feet of 6” RW from project.
4.5.10.6 Remove three existing interconnects with the potable water system.

4.5.10.7 Survey needed on O’Kelly Chapel Road and Davis Drive.

5. Action Items

51 AECOM
511

512
5.1.3

514

We spoke with surveyor immediately after today’s meeting and learned that their field work is
complete. We sent a request for cost for additional survey and utility locate on O’Kelly Chapel,
Little Drive, and Davis Drive.

Shift alignment on Louis Stephens in vicinity of 30" gravity sewer.
Update and share schedule with additional survey needs, Town of Cary permitting timelines, and
additional time for construction contracting.

Coordinate with Town of Cary to contact Fuji regarding location and size of connection.

5.2 Glen Harrell

521
5.2.2

Record drawings with irrigation system at Technical Services Bldg.

Identify the permitting “Tier” for this project.

5.3 Donald Dittmer

531
5.3.2

Share RTP master utility plan or existing utility locations for project area, if available.

Enquire about development plan/connection request at Acute Investments LLC property.
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October 18, 2007

URS Corporation — North Carolina
1600 Perimeter Park Drive, Suite 400
Morrisville, North Carolina 27560

Attention: Mr. Marco R. Menendez, P.E., PMP
Project Manager

Reference: Final Subsurface Exploration Report
Proposed Phase I of Jordan Lake Water
Reclamation and Reuse Project
Wake County, North Carolina
S&ME Project No. 1051-06-265

Dear Mr. Menendez:

S&ME, Inc. is pleased to submit this report of the final subsurface exploration for the referenced
project. Work was conducted in accordance with S&ME Proposal P111-06E (2™ Revision). The
purpose of the exploration was to evaluate subsurface conditions as they relate to the presence of
materials expected to require difficult excavation. This report presents a summary of pertinent
project information, exploration sampling methods, logs and locations of borings, description of
subsurface soils, and comments regarding potential excavation difficulty of encountered materials.

S&ME, Inc. appreciates the opportunity to provide geotechnical engineering services for this
project. If you have any questions or need additional information concerning this report, please

contact us.

Sincerely,

W&m\mﬂ

Keith Brown, P.E.
Branch Manager
N.C. Registration No. 22540

Project Geotechnical Eng %
N.C. Registration No. 23916 %,

Attachments it

SAPROJECTS2006\06-265 Jordan Lake WRRP Wake Co\Geotech\Report\Final-Phase \265-Final rpt Jordan Lake WRRP.doc

1
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Final Subsurface Exploration Report
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1.0 PROJECT AND SITE DESCRIPTION

We understand the project consists of the design and construction of a distribution system of
reclaimed water within Research Triangle Park (RTP) south area, extending from the
Durham/Wake County line to Thomas Brooks Park in Cary. The Wake County portion of
the project, or Phase I as it is referred to in this report, is predominately RTP south, which is
defined as that portion of Research Triangle Park within Wake County that remains
unincorporated. Proposed Phase I pipeline routes within RTP south include Development
Drive, Louis Stephens Drive, Kit Creek Road, and Davis Drive from Kit Creek Road
northward to Delta. The section of Alston Avenue south of the Durham/Wake County line
to Kit Creek Road has been included in Phase I of this project. The RTP Expansion Phase
includes Louis Stephens Drive, south of Kit Creek Road, and Little Drive to Davis Drive.
The Town of Cary’s Phase II portion is Alston Avenue south of Kit Creek Road, then Green
Level to Durham Road to the intersection with Green Level Church Road, and then onto
Green Hope School road and into Thomas Brooks Park.

The length of the project is approximately 13 miles. The proposed main water line will be a
4 to 20 inch diameter ductile iron pipe and will extend parallel to existing roadways within
roadway right-of-way limits. Proposed pipe invert depths will be about 5 to 6 feet below
the existing ground surfaces. Bore and jacking methods are proposed beneath the
intersection of Kit Creek Road with NC 535, and Kit Creek Road with CSX Railroad.

2.0 AREA GEOLOGY

The site is located within one of several trough shaped basins that are present within the
Piedmont Physiographic Province. The basins were formed during the Triassic and early
Jurassic periods as a result of faulting and regional subsidence. Over time, the basins were
filled with sediment eroded from the adjacent igneous and metamorphic formations.
Although the basins may be grouped into areas having distinguishable geologic
characteristics, locally the area is simply referred to as the Triassic Basin. Sedimentary
sandstone, siltstone, mudstone and conglomerates are the predominant rock types within the
Triassic Basin. Igneous intrusions (dikes and sills) are present within the sedimentary rocks
in many areas. Near the ground surface, Triassic rocks and igneous intrusions are often
discontinuous with depth. The Triassic rocks can be present as relatively thin layers and the
intrusions in the form of boulders. Typical soils within the Triassic Basin consist of silts,
clays and clayey/silty sands. Near the surface the silts and clays are often moderately to
highly plastic. Where present, residual soils formed by weathering of igneous intrusions can
be of a softer/wetter consistency than surrounding Triassic sediments (silts and clays).

3.0 EXPLORATION PROGRAM

Field exploration for this project included a visual site reconnaissance by representatives of
S&ME and performance of sixty-six soil test borings (B-1 through B-69%) along shoulders of
existing roadway for proposed waterline routes. Three borings (B-26, B-31, and B-37) were
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eliminated due to utility conflicts or on-going construction work interferences. Borings
were performed at approximately 500 feet intervals. Boring locations were selected by
representatives of URS Corporation and S&ME, Inc using the preliminary site plans dated
August 20, 2007, provided by URS Corporation. An S&ME representative established
boring locations in the field by using Global Positioning Satellite (GPS) coordinates.
Approximate final boring locations are shown on Figures 1A through 1H in the Appendix.

Borings were performed to depths ranging from about 10 to 25 feet below existing grades
using a CME 750 drill rig mounted on an all-terrain carrier and a Diedrich D-50 tuck
mounted rig. Split-spoon samples of subsurface soils were taken at approximate 2.5 foot
intervals above a depth of 10 feet and at 5 foot intervals below 10 feet. Standard
penetration tests were conducted in conjunction with split-spoon sampling in general
accordance with ASTM D 1586-99. Three bulk samples of auger cuttings were collected in
borings B-6, B-33, and B-64 between depths of 0 to 6 feet below the existing ground
surface. Boreholes were observed for groundwater at completion of drilling.

At the completion of drilling operations, boreholes were backfilled up to the original ground
surface with auger cuttings. Plastic borehole closure devices were placed near the tops of
boreholes in an attempt to improve ground surface stability. Representative split-spoon and
bulk soil samples were returned to our laboratory for quantitative testing and visual
classification in accordance with Unified Soil Classification System (USCS) guidelines.

The CME 750 drill rig is equipped with a hydraulic automatic hammer. Standard
penetration tests were performed with an autohammer and not with a traditional rope,
cathead and safety hammer. Research has shown that the standard penetration resistance
(N-value) determined by the autohammer is different than the N-value determined by the
safety hammer method. Most correlations that are published in the technical literature are
based on the N-value determined by the safety hammer method. This is commonly termed
Ngo as the rope and cathead with a safety hammer delivers about 60 percent of the
theoretical energy delivered by a 140 pound hammer falling 30 inches. Several researches
have proposed correction factors for the use of hammers other than the safety hammer. The
correction is made by the following equation:

Ngo = Nseg *Cg

Niielq is the value recorded in the field and Ngg is the value to be used in correlation. Cg is
the energy correction factor for the hammer used. A correction factor of 1.3 is typically
used for the autohammer used during drilling.

The N-values reported on the profile and Test Boring Records are the actual, field derived
blow counts (Ngeq). However, only corrected results should be used for analysis.
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Representative soil samples obtained during the field exploration were tested in S&ME’s
laboratory to verify visual classifications of the soils and to evaluate the soils engineering
index properties. Laboratory testing included:

Natural Moisture Content (ASTM D 2216)
Atterberg Limits (ASTM D 4318)
Grain Size Analysis (ASTM D 422)

~ Standard Proctor Compaction (ASTM D 698)
pH of Soils (ASTM G51)
Soil Resistivity (ASTM G57)

Results of the laboratory testing are presented in the Appendix.

Test Boring Records and the profiles of Generalized Subsurface Conditions (Figures 2A
through 2H) are included in the Appendix of this report. Stratification lines shown on Test
Boring Records and profiles are intended to represent approximate depths of changes in soil
types. Naturally, transitional changes in soil types are often gradual and cannot be defined
at particular depths. Ground surface elevations shown on these documents were
interpolated from a provided topographic plan and should be considered approximate.

3.1 Limitations of Exploration Program

With any subsurface exploration program, limitations to the information gathered exist.
Without being a complete list, the following limitations apply to information gathered
during the exploration:

e Borings were performed at approximate 500-foot spacings. Conditions between
borings including the elevation of rock are unknown.

e Soil test borings were performed at accessible locations along the proposed
alignment within the road right-of-ways and at sufficient distances to avoid
underground and overhead utilities. In several cases, the soil borings will not be in
the actual pipeline location.

» Portions of the roadways which have been filled in the past may contain boulders or
rock pieces within the fill. Boulders or rock pieces will create difficult excavations
during construction.

4.0 SUBSURFACE CONDITIONS

A surficial layer of topsoil, ranging in thickness from about 1 inch to 6 inches, was
encountered in the borings. A surficial layer of rip-rap and gravel was encountered in
boring B-15 with a thickness of approximately 6 inches. Beneath the surficial layers,
borings encountered fill, alluvium, residual soils, and partially weathered rock. The majority
of the borings extended through moderate to high consistency soils, partially weathered
rock, and hard rock. A brief summary of these materials is discussed below.
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Fill

Fill soils were encountered along many sections throughout the project. Fill was
encountered to depths ranging from the existing ground surface to about 12 feet below
existing grades. Fill soils consisted of silts (ML, MH), clays (CL, CH), and sands (SM,
SC). Standard Penetration Test (SPT) resistance values (N-values) in the fill soils range
from 2 to 42 blows per foot (bpf). These values indicate that the existing fill have soft to
hard consistency and very loose to very dense relative density. Rock pieces were
encountered in portions of the fill. Rock pieces typically cause SPT values to increase when
encountered. As such, the consistency and relative density correlation with SPT blow count
in fill containing rock pieces is unconservative (values indicated material is harder).
Moisture contents of the encountered fill were typically dry of optimum to moist.

Alluvium

Alluvium is water deposited soils found below and adjacent to streams or lakes. Alluvial
soils were encountered below fill soils in test boring B-55 located near the watershed
located on Louis Stephens Drive. Alluvial soils were encountered at depths ranging from
about 3 to 17 feet and mainly were classified as firm clays and very loose to loose sands.
Standard Penetration Test (SPT) resistance values (N-values) in the alluvial soils range from
2 to 7 blows per foot (bpf). These values indicate that the alluvium has a firm consistency
and a very loose to loose relative density. Moisture contents of the encountered alluvial
soils were typically moist to wet of optimum moisture.

Residuum

Most of the borings extended through residual soils common to the Triassic Basin.
Residual soils were encountered to depths ranging from about 0.5 to 10 feet below existing
grades. Residual soils consist of sandy and silty clays (CL., CH), sandy and clayey silts
(ML, MH), and silty and clayey sands (SM, SC). Standard Penetration Test (SPT)
resistance values (N-values) in the residual soils range from 3 to 90 blows per foot (bpf).
These values indicate that the residuum has a firm to very hard consistency and a very loose
to very dense relative density. Moisture contents of the encountered residual soils were
typically dry of optimum moisture to moist with some instances of soils exhibiting moisture
contents wet of optimum moisture.

Partially Weathered Rock

Partially weathered rock (PWR) and hard rock were encountered below fill and restdual
soils at many locations. Borings encountered partially weathered rock at depths ranging
from approximately 0.5 feet to 23.5 feet below the ground surface. Partially weathered rock
is defined as material exhibiting standard penetration values in excess of 100 blows per foot
(77 with autohammer). SPT N-values in partially weathered rock ranged from 50 blows in
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6 inches to 50 blows in 0 inches of penetration. Partially weathered rock can be penetrated
with some difficulty by power augers. In some borings, layers of high consistency soil were
encountered within partially weathered rock. Partially weathered rock materials were
typically dry of optimum moisture.

Material which refused auger advancement was encountered in test borings B-13 through B-
14, B-19, B-34, B-46, B-49, B-54, B-57, and B-64. Auger refusal occurred at depths
ranging from about 3 feet to 15 feet. Auger refusal generally indicates the top of hard rock
or boulders. Very hard soils, partially weathered rock, and hard rock are difficult to
excavate in trench form. Recommendations on excavations extending through these
materials are provided in section 6.1 of this report.

Groundwater

Water was observed in seven (7) of the soil test borings at the time of boring completion.
Observed water levels ranged from about 2.5 feet to 15.5 feet below the ground surface.
Groundwater elevations can be expected to fluctuate due to seasonal variations in rainfall,
evaporation, and other factors. Additionally, perched water may exist during wet periods of
the year above less permeable fine-grained materials, such as silts, clays, or rock materials.

41 Pipe Route Locations

Alston Avenue

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. Fill
was encountered in soil test borings B-2, B-3, B-5, B-6, and B-10. Fill was encountered to
depths ranging from 0.5 to 7 feet below the ground surface and consisted of clays, clayey
silts, and silty and clayey sands with trace amounts of gravel and organics. Residual soils
were encountered below the ground surface in borings B-1, B-2, B-4, B-5, and B-8 through
B-10 beneath surficial layers to depths of approximately 10 feet. In boring B-10, residuum
was encountered beneath a layer of partially weathered rock at a depth ranging from
approximately 7 feet to termination depth. Residual soils primarily consisted of silts, sandy
silts, and clayey and silty sands. Partially weathered rock materials were encountered
approximately 0.5 to 9.5 feet below the existing ground surface. All borings located on
Alston Avenue, from the Wake/Durham County line to just south of the intersection with
Kit Creek Road, encountered partially weathered rock with the exception of borings B-2, B-
8, and B-9 which were terminated in residual soils. Auger refusal was not encountered in
the soil test borings located on Alston Avenue.

Groundwater was not encountered in any of the borings located along Alston Avenue.
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Kit Creek Road

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. A
surficial layer of rip-rap and gravel was encountered in boring B-15 to a depth of 6 inches.
fill was encountered in soil test borings B-11, B-14 through B-17, B-21 through B-25, B-27
through B-30, and B-32. Fill was encountered to depths ranging from 0.5 to 12 feet below
the ground surface and consisted of clays, silts, and silty and clayey sands with trace
amounts of gravel and organics. Residual soils were encountered below the ground surface
in borings B-11 through B-13, B-18, B-19, B-24, B-25, and B-30 to depths ranging from
approximately 0.5 to 10 feet. Residual soils primarily consisted of sandy silts, clayey silts,
clays, and clayey and silty sands. Partially weathered rock materials were encountered
approximately 0.5 to 23 feet below the existing ground surface. Borings B-11 through B-14
located on Kit Creek Road, between the intersection with Alston Avenue and N.C. 55,
encountered partially weathered rock. All borings located on Kit Creek Road, between the
intersection with N.C. 55 and Louis Stephens Drive, encountered partially weathered rock
except in the fill area near boring B-21. All borings located on Kit Creek Road, between
the intersection with Louis Stephens Drive and Davis Drive, encountered partially
weathered rock except in the fill area near boring B-24 and B-30. Auger refusal was
encountered in soil test borings B-13, B-14, and B-19 at depths ranging from approximately
5 to 14 feet below the ground surface. Borings B-26 and B-31 were omitted due to utility
conflicts and limited accessibility.

Groundwater was encountered in soil test borings B-14, B-15, and B-17 at depths ranging
from about 11.5 to 15.5 feet below the ground surface.

Davis Drive

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. Fill
was encountered in soil test borings B-35, B-36, and B-38. Fill was encountered to depths
ranging from 0.5 to 10 feet below the ground surface and consisted of clays, silty clays,
sandy silts, and clayey sands with trace amounts of gravel and organics. Residual soils were
encountered in boring B-35 at a depths ranging from approximately 8.5 feet to termination
depth. Residual soils primarily consisted of sandy silts. Partially weathered rock materials
were encountered approximately 0.5 to 9 feet below existing ground surfaces. Partially
weathered rock was encountered in borings B-34 and B-38 located on Davis Drive,
extending from the Kit Creek Road intersection towards the Development Drive
intersection. Auger refusal was encountered in soil test boring B-34 at a depth of
approximately 3 fect. Boring B-37 was omitted due to utility conflicts.

Groundwater was encountered in soil test borings B-35 at a depth of about 5.0 feet below
the ground surface.
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Development Drive

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. Fill
was encountered in soil test borings B-44 through B-48 and B-51. Fill was encountered to
depths ranging from 0.5 to 10 feet below the ground surface and consisted of silts, clays,
and silty and clayey sands with trace amounts of gravel and organics. Residual soils were
encountered below the ground surface in borings B-49 and B-50 and extended to depths
ranging from approximately 2 to 5 feet. Residual soils primarily consisted of silty clays and
silts. Partially weathered rock materials were encountered approximately 2 to 9 feet below
existing ground surfaces. All borings located on Development Drive, between the
intersections with Louis Stephens Drive and Davis Drive, encountered partially weathered
rock with the exception of borings B-45 and B-48, which were located in fill areas. Auger
refusal was encountered in soil test borings B-46 and B-49 at depths of approximately 5.5
and 6.5 feet, respectively.

Groundwater was not encountered in any of the soil test borings located along Development
Drive.

Louis Stephens Drive

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. Fill
was encountered in soil test borings B-40 through B-43, B-53, B-55, B-36, B-58, B-61, and
B-62. Fill was encountered to depths ranging from 0.5 to 10 feet below the ground surface
and consisted of clays, sandy clays, sandy silts, and silty and clayey sands with trace
amounts of gravel and organics. Residual soils were encountered below the ground surface
in borings B-43, B-56 through B-60, and B-62 to depths ranging from about 0.5 to 10 feet.
Residual soils primarily consisted of clays, silts, and silty and clayey sands. Near the
culvert crossing at boring B-55, a layer of alluvium classified as firm clay and very loose to
loose silty and clayey sands was encountered at a depth ranging from about 3 to 17 feet
below the existing ground surface. Partially weathered rock was encountered in borings B-
39, B-41, B-52, B-54 through B-57, and B-62 at depths from about 0.5 to 19.5 feet below
the existing ground surface. Auger refusal was encountered in soil test borings B-54 and B-
57 at depths ranging from approximately 3.5 to 5.5 feet below the ground surface.

Groundwater was encountered in soil test borings B-41, B-55, and B-56 at depths ranging
from about 5.5 to 8.0 feet below the ground surface.

Little Drive

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. Fill
was encountered in soil test borings B-63, B-64, B-67, and B-68. Fill was encountered to
depths ranging from 0.5 to 10 feet below the ground surface and consisted of clays, sandy
clays, and silty and clayey sands with trace amounts of gravel and organics. Residual soils
were encountered below the ground surface in boring B-66 to a depth of approximately 1.5
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feet. In boring B-69, residuum was encountered within partially weathered rock at a depth
ranging from approximately 3 to 5 feet. Residual soils primarily consisted of silty sands.
Partially weathered rock materials were encountered approximately 0.5 to 9 feet below the
existing ground surface. All borings located on Little Drive, between the intersection with
Louis Stephens Drive and future interchange with I-540, encountered partially weathered
rock except in the fill area near boring B-68. Auger refusal was encountered in soil test
borings B-64 at a depth of approximately 7 feet below the ground surface.

Groundwater was encountered in soil test borings B-66 and B-67 at depths ranging from
about 5.0 to 7.5 feet below the ground surface.

5.0 LABORATORY TEST RESULTS

- Laboratory tests were performed on representative bulk (bag) samples obtained during the

field exploration phase of this project. These tests included classification tests (Atterberg
limits and grain size distribution) to aid in estimating the physical properties of the soils and
standard Proctor moisture-density testing to determine the compaction characteristics of
potential fill materials. In addition, pH and resistivity tests were performed. The results of
the laboratory tests and brief descriptions of the laboratory test procedures performed during
this phase of the exploration are presented in the Appendix of this report,

Classification tests were performed on all three bulk samples. The Atterberg Limits test
results indicate, for the bulk sample taken from boring B-6, a liquid limit and plasticity
index of 37 and 19, respectively, indicating a moderate to high plasticity soil. The bulk
sample obtained at soil test boring B-33 had a liquid limit and plasticity index of 26 and 7,
respectively, indicating a low plasticity soil. The third bulk sample, obtained from soil test
boring B-64, exhibited a liquid limit and plasticity index of 25 and 5, respectively,
indicating a low plasticity soil. Grain-size testing results indicate that soils on site are
predominantly composed of silty clayey fine to coarse sands and fine sandy silty clays with
some gravel present in the bulk samples.

Results of resistivity testing on the bulk samples indicate resistivity values ranging from
2,667 to 3,032 ohms-cm. Results of pH testing indicated pH values ranging from 5.17 to
5.63.

Results of standard Proctor moisture-density tests (ASTM D698) indicate maximum dry
densities ranging from approximately 113.0 to 126.5 pounds per cubic foot with
corresponding optimum moisture contents of 9.0 to 14.9 percent. The natural moisture
contents of the bulk samples ranged from approximately 4.0 to 19.1 percent. The bulk
sample from B-6 had a natural moisture content that was approximately 4 percent above
optimum moisture content. The bulk samples from soil test borings B-33 and B-16 were
approximately 5 percent below optimum moisture content.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Excavation of very hard soils, partially weathered rock, and hard rock will be needed.
Materials which are expected to require difficult excavation were encountered at depths
ranging from about 0.5 to 22.5 feet across the project. Near surface soils are moisture
sensitive and will rapidly deteriorate when wet. Groundwater is expected at some bore and
jack locations and along drainage features along the project corridor.

When reviewing the following recommendations, please note that the project corridors
have been previously graded. Past experience with previously graded sites indicates that
unexpected conditions often exist. These may include deeper deposits of poorly
compacted fill, deleterious materials within the fills, active and abandoned utility lines,
and others.

The following sections provide more detailed conclusions and recommendations regarding
site development.

6.1 Excavations

Based on borings, we expect that excavations will extend through moderate to high
consistency soils, partially weathered rock and hard rock. Hard digging and blasting will be
necessary to excavate materials at this site.

All excavations should be sloped or shored in accordance with local, state, and federal
regulations, including OSHA (29 CFR Part 1926) excavation trench safety standards. The
contractor is solely responsible for site safety. This information is provided only as a
service, and under no circumstance should S&ME be assumed to be responsible for
construction site safety.

Localized zones of groundwater may be present within the near surface soils following
periods of rainfall. We expect that groundwater infiltration can likely be controlled by
ditching and/or pumping from sumps within excavations.

Our comments regarding excavation of various materials are presented below. When
reviewing these comments, please note that the location and depth of partially weathered
rock and hard rock varies over relatively short horizontal distances. As aresuit, there is a
potential that rock in various forms may be encountered intermediate of the boring locations
or at higher elevations. We recommend that the pipeline be embedded as shallow as
possible below final grades to reduce the amount of difficult excavation required.

Moderate Consistency Soils - Past experience indicates that these materials can be
excavated by routine earth moving equipment. Local excavation for shallow utility trenches
can be accomplished by a track-mounted backhoe.
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High Consistency Soils and Highly Weathered to Partially Weathered Rock - The
subsurface exploration indicates that high consistency soils and highly weathered to
partially weathered rock exist along portions of the alignment. Excavation of utility
trenches is slow and difficult even with the use of large track mounted backhoes equipped
with rock teeth. Based on past experience, a portion of these materials (typically SPT
values of 50 blows in 4 inches and softer) can be excavated with a large track mounted
backhoe such as a CAT-325 or larger, equipped with new rock teeth; however, the
excavation process is typically very slow. Therefore, it is generally more expedient to
preloosen very hard soils, partially weathered rock rock with light blasting in confined
excavations.

It is important to note that the success of excavation with track mounted backhoes in
confined excavations is dependent upon many factors. These include weakness seams
within these materials, orientation of the seams, skill of the operator, and the diligence with
which the contractor pursues excavation. As a result, it is impossible to accurately predict
the quantities of materials requiring blasting. Also, as evidenced by borings performed for
this exploration, the elevation and consistency, partially weathered rock, and hard rock
varies significantly at this site.

Slightly Weathered Rock to Hard Rock

The subsurface exploration indicates that slightly weathered to hard rock exists along
portions of the alignment. These materials when encountered will require blasting, a hoe-
ran or other pneumatic equipment to improve the speed of excavation.

Rock excavation for trenches should be defined as materials and obstructions encountered
that cannot be practically excavated with a large track mounted backhoe such as a CAT-325
or larger, equipped with new rock teeth. Practical excavation is defined as the ability to
remove at least 10 cubic yards during one (1) hour of continuous digging.

If blasting is performed near existing structures, blast induced vibrations should be
monitored. The blasting subcontractor should be responsible for maintaining induced
vibrations below acceptable levels. Depending on the sensitivity of the structure to
vibration, accepted levels are typically defined as a maximum peak particle velocity on the
order of 1 to 2 inches per second. Older, more sensitive structures may require that
vibrations (as measured by the peak particle velocity) are less than these values. Prior to
blasting, we recommend that a preblast survey of nearby structures be performed to
determine and document existing conditions.

10



Final Subsurface Exploration Report S&ME Project No. 1051-06-265
Proposed Jordan Lake WRRP—Phase |-Wake County, NC Qctober 18, 2007

6.2 Groundwater Concerns During Excavation

Based on results of our borings, we expect excavations to pipe inverts will encounter
perched water/groundwater. The presence of groundwater should be expected along the
proposed alignment during open cut trenches near the watershed along Louis Stephens
Road south of Kit Creek Road. Additionally, groundwater should be expected at other
drainage features and low-lying areas. Shoring or relatively flat excavation slopes along
with dewatering measures will be required to control infiltration and prevent
sloughing/collapse of excavation sidewalls. We do not expect perimeter well points will be
effective in dewatering sandy and silty clays and sandy and clayey silts encountered within
proposed pipeline excavations. Side trenches within the excavation combined with
pumping from collection sumps will be required. We expect less dewatering will be needed
with shoring than with open excavation and flattened slopes. All excavation slopes or
shoring should comply with current OSHA Trench Protection Guidelines. Slope and
shoring design should properly account for hydrostatic pressures and seepage. The method
of groundwater control will be dependent upon the Contractor’s construction methods. As a
result, actual measures to control groundwater should be determined by the Contractor.

6.3 High Plasticity Soils

Highly plastic silts and clays were encountered within several borings. It has been our
experience that highly plastic soils, with plasticity indices greater than 30, do not perform
well when exposed near final subgrade elevations due to their potential to shrink and swell
with changes in moisture content and loss of strength when wet. When encountered, highty
plastic soils should be undercut within I foot below the pipe inverts.

6.4 Reuse of On-site Soils

In general, a majority of the soils at this site having a Unified Soil Classification (USCS)
designation of CL, ML, SM, SP, or SW are suitable for reuse as trench backfill provided
that the moisture content is properly controlled during placement and compaction.
Depending on prevailing weather conditions during fill placement, some drying or wetting
of soils may be required prior to their placement as trench backfill. Highly plastic soils
having a USCS designation of MH or CH are not suitable for reuse as trench backfill as
discussed above.

A portion of the partially weathered rock and hard rock encountered should break down to
gravel, sand, and silt-sized particles upon compaction. Conversely, it is likely that materials
containing boulders and weathered rock fragments will also be encountered where blasting
or hard digging is required. Rock pieces greater than 3 inches in diameter should not be
placed as trench backfill. Rock pieces should be thoroughly mixed with soil and compacted
as recommended below. Inno case should boulders or rock pieces be stacked on top of
each other, which could create void spaces and lead to raveling of the soil fill.

11
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It may be necessary to add moisture to excavated partially weathered rock materials to
achieve adequate compaction. We recommend that compaction moisture be at or slightly
above the optimum compaction moisture content. It has been our experience that partially
weathered rock materials compacted dry of the optimum moisture content will lose strength
and become more compressible if later exposed to moisture. Increased compressibility and
loss of strength can result in post construction settlement. Adding moisture will also help
break down partially weathered rock to gravel and soil size particles.

6.5 Bedding Materials

Washed stone (NCDOT Select Material Class VI - No. 57 or 67) or dry sand NCDOT
Select Material Class I) will likely be needed as a bedding material below most of the pipe
sections installed within open trenches. Bedding material will provide a more stable
working surface for pipe placement and will facilitate installation of the pipe to design
grades. The need for bedding will depend primarily on the extent of groundwater and
surface water infiltration that occurs.

Bedding materials should be placed on stable subgrades. At least 4 inches of bedding
material is recommended between partially weathered rock/hard rock and the piping.

6.6 Trench Backfill

After proper site preparation, trench areas may be raised to their design subgrade
elevations using suitable soils compacted in 6 inch loose lifts. A degree of compaction
corresponding to at least 95 percent of the soil’s standard Proctor maximum dry density
(ASTM D 698) should be achieved. Fill soils should be maintained within 2 percent of
optimum moisture during compaction.

Beneath pavements and sidewalks, compact the final 8 inches below finished subgrades
to at least 100% of the soil’s standard Proctor maximum dry density (ASTM D 698)
within 2 percent of optimum moisture.

Site preparation including fill placement and compaction should be observed by the
geotechnical engineer or a qualified soils technician. A sufficient number of density tests
should be conducted to confirm that adequate compaction is achieved.

6.7 Boring and Jacking

Bore and jack construction methods are proposed along Kit Creek Road at the crossing
beneath NC 55 and CSX railroad line and at the intersection of Kit Creek Road and Louis
Stephens Drive. The boring and jacking contractor should closely review the subsurface
conditions described in this report and boring logs. Installation techniques and equipment
should account for interlayered sands and clays with shallow perched groundwater, and

12
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partially weathered rock and possible hard rock. The installation method selected should be
the responsibility of the contractor.

Based upon the subsurface conditions encountered at the NC 55 roadway and CSX railroad
crossing, fill material consisting of sandy soils overlying clayey soils within the top 12 feet
are expected on the west side of NC 55 at boring B-14. These fill soils overly partially
weathered rock and auger refusal materials at 14 feet. On the east side of NC 55 but west of
the CSX railroad, between borings B-15 and B-16, 5 to 7 feet of fill overlying partially
weathered rock was encountered. On the east side of the CSX railroad, at boring B-17,
about 12 feet of fill overlying partially weathered rock was encountered. Based upon
proposed pipe invert elevations and expected excavations, boring through low/moderate
consistency soils and partially weathered rock/hard rock is expected. Partially weathered
rock and hard rock may exist at higher elevations between borings. Therefore, the
contractor should be prepared to make any necessary adjustments that may be required to
advance through hard materials. The contractor should take precautions to prevent damage
to the roadway above during construction.

Based upon the subsurface conditions encountered at the intersection of Kit Creek Road and
Louis Stephens Drive, fill soils and partially weathered rock should be encountered. The
subsurface conditions within the top ten feet below existing grades and topography indicate
that residual material (soils and weathered rock) transition to fill soils along the proposed
alignment from Kit Creek Road heading east across Louis Stephens Drive. The subsurface
conditions within the top ten feet below existing grades indicate fill soils and residual
materials (soils and weathered rock) along the proposed alignment from Louis Stephens
Road heading north across Kit Creek Road.

Utility construction using trenchless installations within NCDOT right-of-way should be
performed in accordance with the latest edition of the NCDOT Standard Specifications for
Roads and Structures, Section 1500.

6.8 Corrosion Protection

Based upon our laboratory test results for pH and resistivity, the soils are generally
considered to have moderate corrosion potential.

7.0 QUALIFICATIONS OF REPORT

This report has been prepared in accordance with generally accepted engineering practice
for specific application to this project. Any wetland, environmental, or contaminant
assessment efforts are beyond the scope of this geotechnical exploration. Therefore, those
issues are not addressed in this geotechnical exploration report. The conclusions and
recommendations contained in this report are based on the applicable standards of our

13
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profession at the time this report was prepared. No other warranty, express or implied, is
made.

Conclusions and recommendations submitted in this report are based, in part, upon the data
obtained from the subswface exploration. The nature and extent of variations between the
borings made may not become evident until construction. If variations appear evident, then
it will be necessary to re-evaluate the recommendations of this report. In the event that any
changes in the nature, design, or location of the proposed pipeline are planned, the
conclusions and recommendations contained in this report should be reviewed, modified or
confirmed in writing. We recommend that our firm be provided the opportunity for general
review of final design specifications to confirm that our recommendations are properly
interpreted and implemented.

14
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| GENERALIZED SUBSURFACE CONDITIONS
— DAVIS DRIVE
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I
|
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|
. B-34
| e
—
HC N 503"
] 50/0°
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| B-35
i N
310 | X///Q ...............................................................................................................
= .
‘,g A 4 X ) 13
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‘8 g \/ A 13
_.g | l g
= B-36
g
a OO Jroc s - N N
m T
. / 14 10
X 1 & 50/3"
Y‘ » 5014
! 200 b \'//’2050.’4 ........................
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1
A Fill 'A Sandy Clay
1 Topsoil Sandy Silt
| ol
Partially Weathered Rock ili Silly Sand
i Clayey Sand
N = Standard Penetration Test resistance value (clows per foot), The depicted stratigraphy is shown far illustralive purposes only. The actual subsurface conditions will vary between borting locations.
A SCALE: ) 1"=10 GENERALIZED SUBSURFACE CONDITIONS FIGURE
‘ NO.
CHECKED BY:
Jordan Lake WRRP
DATE: 10111/2007 2 D
ENGINEERING » TESTING Wake County, North Carolina
| JOB NOX 1051-06-265 ENVIRONMENTAL SERVICES ’




GENERALIZED SUBSURFACE CONDITIONS

3501

LOUIS STEPHENS DRIVE FROM KIT CREEK ROAD TO DEVELOPMENT DRIVE
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L Fill ﬂ Sandy Clay
. i Tapsoil EII Silty Sand
i i r,
Partially Weathered Rock A Clayey Sand
- Clay
‘ N = Standard Penstration Test resistance valua {blows per foot). The depicted stratigraphy is shown fer Hlustrative purposes only. The actual subsurface conditions will vary between boring locations.
i SCALE: vy 1"=10 GENERALIZED SUBRSURFACE CONDITIONS FIGURE
| NO.
I CHECKED BY:
| Jordan Lake WRRP
DATE: 10/11/2007 2 E
ENGINEERING » TESTING Wake County, North Carolina
JOB NO: 1051-06-265 ENVIRONMENTAL SERVICES
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GENERALIZED SUBSURFACE CONDITIONS
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j g N = Standard Penetration Test resistance value (blows per foot). The depicted stratigraphy is shown for ilustrative purposes only. The actual subsurface conditions will vary between boring locations.
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GENERALIZED SUBSURFACE CONDITIONS
— LITTLE DRIVE
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. i N = Standard Penetration Test resistance value (blows per foot). The cepicted stratigraphy is shown for illustrative purpases only. The actual subsurface conditions will vary between boring locations,
l SCALE: (V) 1"=10 GENERALIZED SUBSURFACE CONDITIONS FIGURE
NO.,
'CHECKED BY:
‘ Jordan Lake WRRP

1 DATE:

10/11/2007

- 1JOBNO:

ENGINEERING « TESTING
1051-06-265 ENVIRONMENTAL SERVICES

Wake County, North Carolina
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LEGEND TO SOIL CLASSIFICATION AND SYMBOLS

SOILTYPES
(Shown in Graphic Log)

> Fill
. Asphalt

Concrete

Topsoil

e Gravel

Sand

Silt

/// Clay

Organic

Silty Sand
77
//‘ Clayey Sand

Sandy Silt

Clayey Silt

//A | Sandy Clay

ﬁ//é Silty Clay

L Partially Weathered
Rock

7 Cored Rock

WATER LEVELS
(Shown in Water Level Column)

¥ = Water Lavel At Termination of Boring
X = Water Level Taken After 24 Hours
- = | oss of Driling Water

HC = Hole Cave

CONSISTENCY OF COHESIVE SOILS
STD. PENETRATION

RESISTANCE
CONSISTENCY BLOWS/FOOT
Very Soft Oto2
Soft ‘ 304
Firm 5t08
Siff 91015
Very Stiff 16 to 30
Hard ' 31to 50
Very Hard Over 50

RELATIVE DENSITY OF COHESIONLESS SOILS
STD. PENETRATION

RESISTANCE
RELATIVE DENSITY BLOWS/FOOT
Very Loose Oto4
Loose 51010
Medium Dense 11 10 30
Dense 31to 50
Very Dense Over 50
SAMPLER TYPES

(Shown in Samples Column)
i Shelby Tube
X Split Spoon
1 Rock Core

[J NoRecovery

TERMS

Standard - The Number of Blows of 140 tb. Hammer Falling
Penetration 30 in. Required to Drive 1.4 in. 1.D. Split Spoon
Resistance Sampler 1 Foot. As Specified in ASTM D-1588.

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

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

ENGIMEERING « TESTING
ENVIRONMENTAL SERVICES
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S&ME COMPANY STANDARD 51-285.GPJ S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP

TEST BORING RECORD B-1

Wake County, North Carolina
1051-06-265
NOTES: Boring location is approximate.
DATE DRILLED: 10/3/07 ELEVATION: 35151
DRILLING METHOD: 2-1/4" HSA | BORING DEPTH: 8.8 ft
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
-
- S E w E % STANDARD PENETRATION TEST DATA
= =L o = = =
B EIRS MATERIAL DESCRIPTION x|EC| =8 (blows#) N-Value
W e é o Hig o) m™~
o = w =z ﬁ
= 10 20 30 60 80
e T\ OPSOIL i
1| RESIDUAL: Dense Yellow-Orange Silty Fine SAND y
A.FF| (SM), Dry K - . 38
N a
) {z479.% BN
PARTIALLY WEATHERED ROCK Sampled as N "
Red-Brown and Gray Silty Glayey Fine SAND (SC), X - $ 5075
5 Dry 346.5
PARTIALLY WEATHERED ROCK Sampled as ’
Red-Brown SILT (ML) With Trace Fine Sand, Dry b= 7 ® 50/4"
T HC ]
\Illl PARTIALLY WEATHERED ROCK Sampled as Tan o= i &50/3"
- and Brown Fine to Medium SAND (SP) With Trace -
10— \Sm’ Dry 341.5 —
’ Boring terminated at 8.8 feet below existing ground '
| surface. Borehole caved at 7.7 feet below existing .
N ground surface and at 6.9 feet after 24 hours. |
Borehole was observed dry at termination of boring
- and after 24 hours. N
15— 336.5 —
20— 331.5
25— 326.5
30— 321.5
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE Pa ge 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REPORT.

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

3. PENETRATION (N-VALUE) IS THE NUMBER QF BLOWS OF 740 LB.

J;,;I:A_#MER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. BAMPLER
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5 WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616




o

]

S&ME COMPANY STANDARD 51-265.GFJ S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-2
1051-06-265
NOTES: Boring location is approximate.
DATE DRILLED: 10/3/07 ELEVATION: 339.0 ft

DRILLING METHQOD: 2-1/4" HSA

'BORING DEPTH: 10.0 ft

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
- |
o) Sl wl| B STANDARD PENETRATION TEST DATA
EzlTo SIgS|Eg (blows/ft
58153 MATERIAL DESCRIPTION xiSE|l<3 N-value
5= 5 e 1E N
= 10 20 30 6080
M TOPSOIL /]
1 FILL: Medium Dense Brown-Red Silty Fine to
Coarse SAND (SM) With Trace Gravel, Dry K 13
RESIDUAL: Medium Dense Gray-Pink Silty Fine to \
Coarse SAND (SM), Dry
5 334.0 2
Medium Dense Tan-Red Silty Fine to Coarse SAND : 4
{SM), Dry
wel | { y
1 Very Dense Gray-Maroon Silty Fine to Coarse \\
SAND (SM), Dry K N
58
10 Boring terminated at 10 feet below existing ground 3290
s surface. Borehole caved at 6.9 feet below existing
| ground surface and at 5 feet after 24 hours. Borehole
was observed dry at termination of boring and after
g 24 hours.
15— 324.0
20— 319.0
25— 314.0 —
30— 309.0 —
NOTES:
Page 1 of 1

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

2. BORING, SAMPLING AND PENETRATION TEST DATA I8 IN GENERAL
ACCORDANCE WITH ASTM D-1586.

3. FENETRATION (N-VALUE} IS THE NUMBER OF BLOWS GF 140 LB,
HAH_':[IMER FALLING 30 IN. REQLIRED TO DRIVE 1.4 IN. L.D. BAMPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5 WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

R B

PROJECT: Jordan Lake WRRP
Wake County, North Carolina

1051-06-265

TEST BORING RECORD B-3

DATE DRILLED: 1043107

ELEVATION: 3400 ft

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 8.9 ft

NOTES: Boring location is approximate. Standard
penetration testing (SPT) performed with autchammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
pa |
- e} L% w E % STANDARD PENETRATION TEST DATA
= o|X o T = =
5 &% 2 MATERIAL DESCRIPTION AEEIEE: (blows/fh) N-Value
= 5] & & % o
= w 10 20 30 6080
TOPSOQIL Va
->< 7/ FILL: Very Dense Red-Brown Micaceous Silty 7
| A Clayey Fine SAND (SC) With Trace Gravel and K | 42
>< -#] Root Hairs, Moist . 9 '\\
PARTIALLY WEATHERED ROCK Sampled as Pink 155 ™
- and Gray Silty Fine to Coarse SAND (SM), Dry X . [\ 50/6"
5 PARTIALLY WEATHERED ROCK Sampled as Pink 335.0
and Gray Fine to Coarse SAND (SW) With Trace == - 850/2"
Silt and Gravel, Dry i
( He <] ] 950/4"
' Boring terminated at 8.9 fest below existing ground 7
10— surface. Borehole caved at 8.6 feet below existing 330.0 —
ground surface and at 8.3 feet after 24 hours,
7 Borehole was observed dry at termination of boring 7
- and after 24 hours, A
15— 325.0
20— 320.0
| 25— 315.0
30— 310.0
NOTES:
Page 1 of 1

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

THAT REPORT.

2. BORING, SAMPLING AND PENETRAT’JON TEST DATA IS IN GENERAL

ACCORDANCE WITH ASTM D-1586.

3. PENETRATION J(:l'\I-VALUE} IS THE NUMBER OF BLOWS OF 140 LB,

i;fAMMER FALLY

G 30 IN. REQUIRED TO DRIVE 1.4 IN, 1.D. SAMPLER

4. STRATIFICATION AND GROUNDWATER DEPTHSE ARE NOT EXACT.
5. WATER LEVEL J3 AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 16!11.'0?

]

)

PROJECT: Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-4
1051-06-265
NOTES: Boring location is approximate,
DATE DRILLED: 10/3/07 ELEVATION: 340.0 ft

DRILLING METHOD: 2-1/4" HSA

'BORING DEPTH: 8.7 ft

LOGGED BY: L. Raup WATER LEVEL; Dry @ TOB & After 24 Hrs.
DRILLER: A Martin DRILL RIG: Diedrich D-50
—l
- Q % w E % STANDARD PENETRATION TEST DATA
== | ® E =
B 8Lo MATERIAL DESCRIPTION e |SE<8 (blows/fh N-value
e wlzss|oe
&} & l;: w = o
z 10 20 30 6080
TOPSOIL 7
RESIDUAL: Very Mard Tan-Red To Red-Brown 7|
Fine Sandy SILT {ML), Dry _
R 54
13%5 N
PARTIALLY WEATHERED ROCK Sampled as - N
Red-Brown SILT (ML-MH) With Trace Fine Sand, ' 50/5"
~\Dry 335.0
PARTIALLY WEATHERED ROCK Sampled as Pink 5 . "
and Gray Silty Fine SAND (SM), Dry | #50/5
HC i
1 . . — o= §50/2"
Boring terminated at 8.7 feet below existing ground .
10— surface. Borehole caved at 7.8 feet below exisfing 330.0 |
ground surface and at 6 feet after 24 hours, Borehole )
S was observed dry at termination of boring and after -
N 24 hours. |
15— 325.0 —
20— 320.0 -
25— 315.0
30 310.0
NCTES:
- Page 1 of 1

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

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

3. PENETRATION (N-VALUE) IS THE NUMBER QOF BLOWS OF 140 LB.

f;‘p;ﬂ{!MER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, 1.D. SAMPLER
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY,

ENGINEERING « TESTING
ENVIRONMENTAL SERYICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/18/07

]

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-5
1051-06-285
NOTES: Boring location is approximate.
DATE DRILLED: 10/3/07 ELEVATION: 34101t
DRILLING METHOD: 2-1/4" HSA ‘BORING DEPTH: 9.0 ft
LOGGED BY: l.. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
1
- L uu>j w E % STANDARD PENETRATION TEST DATA
= |L ¢ = =
b B 29 MATERIAL DESCRIPTION rlSE| <8 (blows/tt) N-Value
o 0] s & g ﬁ -
. = 10 20 30 60 80
T\ OPSOIL
'><' {1 FILL: Very Dense Tan-Orange Silty Fine SAND .
T \(SM) With Trace Root Hairs, Dry K i 54
:{ RESIDUAL: Very Dense Brown and Pink Silty Fine
SAND {S\), Moist .
W o
PARTIALLY WEATHERED ROCK Sampled as :
Brown Fine Sandy Clayey SILT {ML-MH), Dry - N
K i I 50/6"
PARTIALLY WEATHERED ROCK Sampied as HC |
Red-Brown Silty Clayey Fine SAND (SC), Dry X & 50/5"
Boring terminated at 9 feet below existing ground T
10— surface. Borehole caved at 7.7 feet below existing 331.0
| ground surface and at 6.2 feet after 24 hours. |
Borehole was observed dry at termination of boring
- and after 24 hours. 4
15— 326.0
20— 321.0 1
25— 316.0
30— 311.0 —
NOTES:
Page 1 of 1

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

THAT REPORT.

2. BORING, SAMPLING AND FENETRATION TEST DATA IS IN GENERAL

ACCORDANCE WITH ASTM D-1586.

3. PENETRATIONfg{U-VALUE) 1§ THE NUMBER OF BLOWS OF 140 1L8.

HAMMER FALL
1FT.

G 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER

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

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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. S&ME COMPANY STANDARD 51-265.GP) S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP

DRILLING METHOD: 3-1/4" HSA | BORING DEPTH: 9.5 ft

Wake County, North Carolina TEST BORING RECORD B-6
1051-06-265
NQOTES: Boring location is approximate. Standard
DATE DRILLED: 1013107 ELEVATION: 329.0 ft

penetration testing (SPT) performed with autohammaer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs,
DRILLER: R. Norwood DRILL RIG: CME-550x
—
N® ”EJ W 4 STANDARD PENETRATION TEST DATA
b= I (U] = = =
5 &2 MATERIAL DESCRIPTION AR (blows/f) N-value
e~ G} = & % w =
= . 10 20 30 . 6080
N TOPSOIL
-><' 1| FILL: Loose Red-Brown Silty Fine to Coarse SAND
_>< [ (SM) With Trace Gravel, Dry K i 5
X /] FILL: Stiff Orange and Gray CLAY (CL) With Trace 1 \
s / Silt, Root Hairs and Fine Sand, Moist - \
57 324.0 15
>< FILL: Very Stiff Brown with Black Fine Sandy Clayey .
. SILT (MH), Dry ~
4 PARTIALLY WEATHERED ROCK Sampled as % h 20
. Brown Fine Sandy SILT (ML), Dry HC . ™~
| [X 4 N
=i - - — T®50/5"
10— Boring terminated at 9.5 feet below existing ground 319.0 —|
surface. Borehole caved at 8 feet below existing
“ ground surface and at 7.9 feet after 24 hours.
- Borehole was observed dry at termination of baring
and after 24 hours.
7 *Bulk Sample Obtained Between 0 - 6 Feet.
15— 314.0
20— 309.0 —
25— 304.0 —
30— 299.0
NOTES;
Page 1 of 1

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

2. BORING, SAMPLING AND PENETRATION TEST DATA 15 IN GENERAL
ACCORDANCE WITH ASTM D-1586.

3. FENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB,
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
1FT.

4, STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES
3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-7
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/3/07 ELEVATION: 319.0 1t

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 8.9 #

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
w—
- ) % w gJ_ % STANDARD PENETRATION TEST DATA
EElEe J| 7 E
5823 MATERIAL DESCRIPTION plEEl<8 (Blows/) N-Value
o =g e 52|y
= w 10 20 30 6080
TOPSOIL Zy5 £
PARTIALLY WEATHERED ROCK Sampled as E T
Orange-White Silty Fine SAND (SM), Dry _ $50/6"
o i
PARTIALLY WEATHERED ROCK Sampled as
Orange-Gray Silty Fine to Coarse SAND (SM), & - .
Moist 4.0 ®50/2
5 PARTIALLY WEATHERED ROCK Sampled as )
Pink-Gray Fine SAND (SM) With Trace Siit, Dry < . $®50/4"
( HC T
- ; - — < - ®50/4"
Boring terminated at 8.9 feet below existing ground
10| surface. Borehole caved at 8.4 feet below existing 3000
ground surface and at 7.9 feet after 24 hours.
7] Borehole was observed dry at termination of boring 7]
| and after 24 hours. 4
15— 304.0 |
20— 299.0
25— 2040 —
30— 289.0 —
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPQORT PREPARED FOR THE P age 7 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.,

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

3, PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB,
HAMMER FALLING 30 iN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER

1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5. WATER LEVEL 1S AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT {0M18/07

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-8
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/4/07 ELEVATION: 318.5 1t

DRILLING METHOD: 3-1/4" HSA

| BORING DEPTH: 10.0 ft

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
—
e % W Z STANDARD PENETRATION TEST DATA
Eo|Eo E =
B 3ILo MATERIAL DESCRIPTION xS <8 (blowsit) N-Value
W 2 52 wls gym =
[0} Fi@ =z o
= 10 20 30 60 80
TOPSOIL
RESIDUAL: Very Dense Tan to Tan-Red Silty Fine
to Coarse SAND (SM), Dry to Moist ﬁ r 76
R 313.5 SHITRES
AT
K K 53
i HC
10 g 308.5 \' 0
Boring terminated at 10 feet below existing ground :
. surface. Borehole caved at 8 feet below existing
i ground surface and at 7.6 feet after 24 hours.
Borehole was observed dry at termination of bering
. and after 24 hours.
15— 303.5
20— 298.5
25— 293.5
30— 2885
NOTES:

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

THAT REFORT.

2. BORING, SAMPLING AND PENETRATION TEST DATA 15 IN GENERAL
ACCORDANCE WITH ASTM D-1586.

3, PENETRATION (N-VALUE) 18 THE NUMBER OF BLOWS OF 140 LB.
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 iN. 1.D. SAMPLER

1FT.

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

Page 1 of 1

ENGINEERING « TESTING
ENVIRONMENTAL SERYICES

3201 Spring Forest Road
Raleigh, NC 27616




R

}

S

-

-]

PROJECT:

Jordan Lake WRRP

S&ME COMPANY STANDARD 51-265,GPJ S&ME.GDT 10/11/07

Wake County, North Carolina TEST BORING RECORD B-9
1051-06-265
_ NOTES: Boring location is approximate. Standard
DATE DRILEED: 10/4/07 ELEVATION: 326.0 ft penetration testing {SPT) performed with autohammer.
DRILLING METHOD: 3-1/4" HSA ' BORING DEPTH: 10.0 ft Reported SPT resuits are uncorrected.
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
-
e Sluw|d STANDARD PENETRATION TEST DATA
= = |L ¥ & =
5 856 MATERIAL DESCRIPTION =|Eel< (blows/t N-Value
875 E R
= - 10 20 30 6080
J OPSOIL
-]-' 4| RESIDUAL: Dense Orange-Tan and Gray Clayey
_/ Fine to Coarse SAND (SC), Dry & .\ 33
Very Dense Pink and Gray Silty Fine to Coarse N
} SAND (SM), Dry K \\
B ] 72
5 Very Hard Red-Brown SILT (ML) With Trace Fine 321.0
B Sand, Dry
] K p| &
HC
Very Dense Tan-Gray Silty Fine SAND {SM), Dry
10 g 316.0 o 70
Boring terminated at 10 feet below existing ground )
- surface. Borehole caved at 8 feet below existing
N ground surface and at 7.9 feet after 24 hours.
Borehole was observed dry at termination of boring
- and after 24 hours.
15— 311.0
20— 306.0 —
25— 301.0
30— 296.0 —
NOTES:
Page 1 of 1

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

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

3. PENETRATION {N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB.
H..?:A_FTMER FALLING 39 INREQUIRED TO DRIVE 1.4 INL LD. SAMPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL 15 AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENYVIRONMENTAL SERVICES
3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GFJ S&ME.GDT 10/11/07

)
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PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-10
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/4/07 ELEVATION: 313.0 ft

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 10.0 ft

penetration testing (SPT) performed with autohammer.

Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Noerwood DRILL RIG: CME-550x
-
- |e % w w Z STANDARD PENETRATION TEST DATA
EgiTo T E
58%9 MATERIAL DESCRIPTION x|SE| £ (blows/ft) N-Value
[ %5 T 5’ % ﬁ -
=z 10 20 30 60 80
- TOPSOIL
-X' | FILL: Medium Dense Brown-Orange and Tan Silty
_X | Fine to Coarse SAND (SM) With Trace Gravel, Dry g n / 12
7 ~7] RESIDUAL: Medium Dense Pink-Tan and Gray
.- %1 Fine to Coarse SAND (SM) With Trace Silt, Dry g - Z
L 5
S TE 1| PARTIALLY WEATHERED ROCK Sampled as 308.0 ~_|
- Pink-Brown Silty Fine to Coarse SAND (SM), Dry E - =]
4 " 506"
“J+ Very Dense Orange-Tan Silty Fine to Coarse SAND HC /?
1 (SM), Dry - -
X I/ 58
10 Boring terminated at 10 feet below existing ground 303.0
- surface. Borehole caved at 7.8 feet below existing -
| ground surface and at 7.3 feet after 24 hours. |
Borehole was observed dry at termination of boring
- and after 24 hours.
15— 298.0 —
20— 293.0 -
25— 288.0
30— 283.0 —
NOTES:
Page 1 of 1

1. THIS LOG IS ONLY A FORTION OF A REPORT PREPARED FOR THE
NAMED PROJECT AND MUST ONLY BE LISED TOGETHER WITH

THAT REPORT.

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

3. PENETRATION
HAMMER FALL
TFT.

[W-VALUEJ I8 THE NUMBER OF BLOWS OF 140 LB.

G 30 IN. REQUIRED TG DRIVE 1.4 IN. 1.D. SAMPLER

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

ENGINEERING
ENVIRONMENTAL SERYICES

3201 Spring Fore
Raleigh, NC 2761
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S&ME COMPANY STANDARD 51-265.GFJ S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-11
1051-06-265
NOTES: Boring location is approximate.
DATE DRILLED: 1013107 ELEVATION; 318.0 1t
DRILLING METHOD; 2-1/4" HSA 'BORING DEPTH: 9.4 it
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A, Martin DRILL RIG: Diedrich D-50
-
- O % W E % STANDARD PENETRATION TEST DATA
= = | o = =
nEEo MATERIAL DESCRIPTION ALY (blowsi) N-Vaiue
a ® E | @ e UﬁJ
= 10 20 30 6080
P \1OPSOIL 7
-X / FiLL: Loose Brown Silty Clayey Fine SAND (SC) .
_>< é With Trace Root Hairs and Rock Pieces, Dry & i 10
X, J] FILL: Loose Red With Gray Silty Fine to Coarse T
~4/\ 1] SAND (SM) With Trace Root Hairs and Rock .
5 _\/,l " Pieces, Moist 213.0 8
< /-4 Very Loose Tan-Orange Clayey Fine SAND (SC) :
7 / With Trace Silt, Moist T
& I PARTIALLY WEATHERED ROCK Sampled as iy T
- Red-Brown Silty Fine SAND (SM) With Trace Clay, E - T e 50740
_ \Dry /1 i
10 Boring terminated at 9.4 feet below existing ground 308.0
b surface. Borehole caved at 7.5 feet below existing -
| ground surface and at 7.8 feet after 24 hours. ]
Borehole was cbserved dry at termination of boring
-1 and after 24 hours. =
15~ 303.0
20— 2098.0 —
25— 283.0 —
30 288.0 —
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REFORT PREPARED FOR THE Pa ge 7 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT,

2. BORING, SAMFLING AND PENETRATION TEST DATA IS IN GENERAL

ACCORDANCE WITH ASTM D-1586.

3. PENETRATJON[%\I—VALUE) 1S THE NUMBER QF BLOWS OF 140 LB.

HAMMER FALL
1FT.

G 30 IN. REQUIRED TO DRIVE 1.4 IN. LD. SAMPLER

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

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 54-265.GPJ S&ME.GDT 10M1/07

)

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-12
1051-06-265
NOTES: Boring location is approximate.
DATE DRILLED: 10/3/07 ELEVATION: 302.5 #t

DRILLING METHOD: 2-1/4" HSA

 BORING DEPTH: 8.9 ft

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
-t
- 5] % w E % STANDARD PENETRATION TEST DATA
Felto P
nElks MATERIAL DESCRIPTION =|2E| <8 (blowsft) N-Value
N 1 g & 2 o
= 10 20 30 60 80
™\ TOPSOIL
T.]-|-| RESIDUAL: Very Stiff Red-Brown Fine Sandy SILT 1
11| s, ory - K : P~ 21
-1 [~
- -
PARTIALLY WEATHERED ROCK Sarnpled as = T .
Red-Brown SILT (ML-MH) With Trace Fine Sand . ' 50-
5 and Rock Fragments, Dry 207.5
( X T $50/5"
HC |
L[l PARTIALLY WEATHERED ROCK Sampled as - -
- \Gray-Brown Fine to Coarse Sandy SILT (ML), Dry 7] . # 50
10 Boring terminated at 8.9 feet below existing ground 2925
surface, Borehole caved at 8 feet below existing ’
1 ground surface and at 5.9 feet after 24 hours. 1
| Borehole was observed dry at termination of boring i
and after 24 hours.
15— 287.5
20— 282.5 —
25 277.5 -
30— 272.5 —
NOTES:
P Page 1 of 1

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

2. BORING, SAMPLING AND PENETRATION TEST DATA IS IN GENERAL
ACCORDANCE WITH ASTM D-1588,

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB.
HJ;\:J\‘}!MER FALLING 30 IN, REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
1FT.

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

ENGINEERING » TESTING
ENYIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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SEME COMPANY STANDARD é‘l-ZSS.GFJ S&ME.GDT 10111J07

PROJECT: Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-13
1051-06-265
NOTES: Bering location is approximate.
DATE DRILLED: 1013/07 ELEVATION: 277.0 ft
DRILLING METHOD: 2-1/4" HSA ' BORING DEPTH: 5.0 ft
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
I
- 2 uai m E % STANDARD PENETRATION TEST DATA
EoilE o = = =
5828 MATERIAL DESCRIPTION x|SE| <8 (blows/tt N-Value
o= ElSe| W~
Q = pd d
= 10 20 30 60 80
P \TOPSOIL fa
74 RESIDUAL: Medium Dense Pink-Tan and Brown 7
i // Silty Clayey Fine SAND (SC), Dry K ] o -
d ]
/ i e
PARTIALLY WEATHERED ROCK Sampled as = “"--.__“ 50/3"
B Brown Silty Fine SAND {(SM) With Trace Clay, Dry HC 1
5 Auger refusal occurred in borehole at a depth of 5 272.0 5040
- feet below existing ground surface. Borehole caved at .
| 4.4 feet below existing ground surface and at 3 fest i
after 24 hours. Borehole was observed dry at
. termination of boring and after 24 hours. -]
10— 267.0 —
15— 262.0 -
20 257.0
25— 252.0
30— 247.0 —
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE P age 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REPORT.

2. BORING, SAMPLING AND FENETRATION TEST DATA IS IN GENERAL
ALCORDANCE WITH ASTM D-1586,

3, PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 L8,
I;Ié.l\{_fMER FALLING 30 IN. REQUIRED TQ DRIVE 1.4 IN. 1.D. SAMPLER
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING + TESTING
ENVIRONMENTAL SERVICES

3201 Spring Ferest Road
Raleigh, NC 27616
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' SEME COMPANY STANDARD 51-265,GPJ SSME.GDT 10/11/07

]

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-14
1051-06-265
] . NOTES: Boering location is approximate. Standard
DATE DRILLED: 10/s/07 ELEVATION: 269.0 ft penetration testing (SPT) performed with autochammer.
DRILLING METHOD: 3-1/4" HSA 'BORING DEPTH: 14.0 ft Reported SPT results are uncorrected.
Dry @ TOB, 12.5' After 24
LOGGED BY: L. Raup WATER LEVEL: Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
o
- e = wl B STANDARD PENETRATION TEST DATA
= |T ) - ': =
h 3 29 MATERIAL DESCRIPTION 5 S| <3 (blows/f) N-Value
o~z = eluT
L
= 10 20 30 60 80
P \TOPSOIL G
->< (| FILL: Medium Dense Tan-Brown Clayey Fine
_X /// SAND (SC) With Trace Root Hairs, Moist K 12
><_ J1 FILL: Medium Dense Tan-Orange o Brown Clayey
4] Silty Fine SAND (SM), Dry to Moist K
5—><: ! 264.0 d 20
—\/‘ J
_></ FILL: Soft Gray-Brown Fine Sandy CLAY (CH) With 3
/ Trace Roots, Moist
AL
_></ FILL: Loose Gray-Brown Clayey Fine SAND (SC)
(2] with Trace Roots, Moist 5
] i 467 ™~
PARTIALLY WEATHERED ROCK Sampled as Pink A 4 \\_
and Gray Silty Fine SAND (SM), Dry HG A
e ":50!1:'
Auger refusal occurred in borehole at a depth of 14 500"
15— feet below existing ground surface. Borehole caved at 254.0 —
| 13 feet below existing ground surface. Borehole was
observed dry at termination of boring. Groundwater
. was observed in borehole at a depth of 12.5 feet after
| 24 hours,
20— 249.0
25— 244.0
30 239.0 —
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE P age 1T of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REPORT.

2 BORING, SAMPLING AND PENETRATION TEST DATA I8 IN GENERAL
ACGORDANCE WITH ASTM D-1586.

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS GF 140 LB.
HAF?AMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.0, SAMPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616



PROJECT:

Jordan Lake WRRP
Wake County, North Carolina
1051-06-265

TEST BORING RECORD

B-15

DATE DRILLED: 10/5/07

ELEVATION: 269.0 ft

-

DRILLING METHOD: 3-1/4" HSA

| BORING DEPTH: 22.8 #t

Dry @ TOB, 15.5' After 24

N

NOTES: Boring location is approximate. Standard
penetration testing {(SPT)} performed with autohammer.

Reported SPT results are uncorrected.

]

]

)

N

1

" SEME COMPANY STANDARD 51-265.GP.J S&ME.GDT 1011407

1

_J

1. THIS LOG 15 ONLY A PORTION OF A REPORT PREPARED FOR THE
NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

2 BORING, SAMPLING AND PENETRATION TEST DATA IS IN GENERAL

ACCORDANCE WITH ASTM D-1586.

-3 PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB,
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMFPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEFPTHS ARE NGT EXACT.
5. WATER LEVEL I3 AT TIME GF EXPLORATION AND WILL VARY.

LOGGED BY: L. Raup WATER LEVEL: Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
-]
- e % b w g STANDARD PENETRATION TEST DATA
Felo T = o
B30 MATERIAL DESCRIPTION x|lS2i <8 {blows/y N-Value
= é = Wil Q| iy >~
0] E19 2|
=4 10 20 30 60 80
Rip-Rap & Gravel (& Inches)
FILL: Medium Dense Brown Silty Clayey Fine SAND
(SC) With Trace Gravel, Dry to Moist g \ a
\\ 14
PARTIALLY WEATHERED ROCK Sampled as X 264.0 ~ ]
Pink-Gray to Purple-Brown Silty Fine SAND (SM) =] e 50/
With Rock Pieces, Dry
= p50/3"
259.0
= p50/3"
A 4 254.0
X & 50/8"
249.0
HC
PARTIALLY WEATHERED ROCK Sampled as
Light Purple-Gray Fine Sandy SILT (ML) With Rock
Pieces, Dry = ®50/2"
Boring terminated at 22.8 feet below existing ground
1 surface. Borehole caved at 21 feet below existing
F 25 ground surface. Borehole was observed dry at 244.0 —
termination of boring. Groundwater was observed in .
. borehole at a depth of 15.5 feet after 24 hours.
30— 239.0 —
NOTES:
Page 1 of 1

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road

Raleigh, NC 27616
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SEME COMPANY STANDARD 51-265,GPJ S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-16
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/4/07 ELEVATION; 283.0ft

DRILLING METHOD: 3-1/4" HSA

| BORING DEPTH: 23.7 ft

penetration testing (SPT} performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood PRILL RIG: CME-550x
-
- O % W 5 STANDARD PENETRATION TEST DATA
Fglfo & E
AR MATERIAL DESCRIPTION AEIEE (blows/tl) N-Value
e O = & % ”ﬂ -
= 10 20 30 60 80
i TOPSOIL
-X (7| FILL: Hard Red-Brown Silty Fine Sandy CLAY (CL)
] / With Trace Gravel, Dry K 26
X 4
>< | FILL: Medium Dense Red-Brown Silty Clayey Fine
1 / to Coarse SAND (SC), Dry
5] - 278.0 10
|1 FILL: Dense Red-Brown Siity Fine SAND (SM) With : \
e 11 Trace Gravel, Dry
N K w1l \\ 30
PARTIALLY WEATHERED ROCK Sampled as :
Tan-Red to Red-Brown Silty Fine to Coarse SAND ™
(SM}, Dry ¥ \\\
[e50/6"
273.0
X & 50/4"
268.0
X ®50/5"
263.0
HC
B Boring terminated at 23,7 feet below existing ground I f50/1“
25— surface. Borehole caved at 22 feet below existing 258.0 —
ground surface and at 21.7 feet afier 24 hours, .
- Borehole was observed dry at termination of boring
i and after 24 hours.
30— 253.0 —
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE Page 1 Of 1

NAMED FROJECT AND MUST OMLY BE USED TOGETHER WITH
THAT REPORT.

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

3, PENETRATION (N-VALUE) 15 THE NUMBER QF BLOWES OF 40 LB.

.;f.'fu:A]dIMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. L.D. SAMPLER
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5, WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-17
1051-06-265
i ) NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/5/07 ELEVATION: 286.0 ft penetration testing (SPT) performed with autohammer.
DRILLING METHOD: 3-14" HSA 'BORING DEPTH: 18.8 ft Reported SPT results are uncorrected.
Dry @ TOB, 11.6' After 24
LOGGED BY: L. Raup WATER LEVEL: Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
—
- Q % w E % STANDARD PENETRATION TEST DATA
E=|Fo Sl 7 = &
5 &% 0 MATERIAL DESCGRIPTION rlSE| £ (blowsfth N-Value
8= I
U] < o
= 10 20 30 6080
- TOPSOIL
*>< 11| FILL: Stiff to Firm Brown Clayey Fine Sandy SIET
_>< {| (ML-MH) With Trace Gravel, Moist K 7
Wik g / 4
s >< FILL; Medium Dense Brown-Gray Clayey Fine to 281.0 \
A7} Coarse SAND (SC), Moist
N g
X FILL: Soft Red-Brown Fine Sandy Clayey SILT (MH) > 15
e With Trace Organics, Moist
'X, R 3
10—>< 276.0 \
y h A 27 L ¢ \
PARTIALLY WEATHERED ROCK Sampled as S~
— Gray Silty Fine SAND (SM) With Trace Clay, Dry \\_\
i = T 50/2"
15 ( 271.0
. Boring terminated at 18.8 feet below existing ground 5 502
20— _surface. Borehole caved at 17.8 feet below existing 266.0 —
ground surface. Borehole was observed diy at ’
n termination of baring. Groundwater was observed in
| borehole at a depth of 11.6 feet after 24 hours.
25— ‘ 261.0
30— 256.0 —
NOTES:
Page 1 of 1

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

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

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB,
J;.?:A#MER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. |.D. SAMPLER
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5 WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-266.GPJ S&ME.GDT 1018107
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]

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-18
1051-06-265
NOTES: Boring focation is approximate.
DATE DRILLED: 10/3/07 ELEVATION: 294.0 ft
DRILLING METHOD: 2-1/4" HSA 'BORING DEPTH: 8.6 ft
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
-
- e ”BJ w o F STANDARD PENETRATION TEST DATA
EglEo E g
58|53 MATERIAL DESCRIPTION zlEE| <8 (blows/) N-Value
= |
E 10 20 30 60 80
TOPSOIL 7
RESIDUAL: Dense Brown-Red Silty Fine to Coarse .
SAND (SM) With Trace Rock Fragments, Dry g N /. a7
Medium Dense Brown-Red Silty Fine to Coarse /
SAND {SM), Dry -
289.0 A 18
Firm Red-Brown CLAY {CH) With Trace Fine Sand, ' L~
Moist ]
T :
ﬂ - \-“"-—-_
PARTIALLY WEATHERED ROCK Sampled as - “‘*--...‘,50“ "
& Brown Fine to Coarse SAND (SW) With Trace Silty -
10— and Clay, Dry 284.0 —
Boring terminated at 8.6 feet below existing ground .
= surface. Borehole caved at 7.9 feet below existing -
i ground surface and at 7 feet after 24 hours. Borehole |
was observed dry at termination of boring and after
- 24 hours.
15— 279.0 —
20— 274.0 —
25- 269.0 —
1 30— 264.0 —
NOTES:
Page 1 of 1

1. THIS LOG 15 ONLY A PORTION OF A REPORT PREPARED FOR THE
NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REPORT.

2, BORING, SAMFLING AND FENETRATION TEST DATA 1S IN GENERAL
ACCCRDANCE WITH ASTM D-1586.

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB,

H%JMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5 WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGIMEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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SEME COMPANY STANDARD 51-265.GPJ SRME.GDT 10M 1407

)

.

Wake County, North Carolina TEST BORING RECORD B-19
1051-06-265
NOTES: Boring location is approximate.
DATE DRILLED: 1013107 ELEVATION: 308.0 ft
DRILLING METHOD: 2-1/4" HSA 'BORING DEPTH: 8.0 ft
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
aad
- & % w E % STANDARD PENETRATION TEST DATA
=< L o; ] = = =
5839 MATERIAL DESCRIPTION z|SE|I£8 (blows/t) N-Value
6=z Ela gD
2 w 10 20 30 6080
P17, \JOPSOIL i
. RESIDUAL: Very Hard to Stiff Red-Brown Fine ]
441 Sandy Clayey SILT (ML-MH), Dry g _ | lo 55
L~
i - //
5 | % 303.0 | S °
PARTIALLY WEATHERED ROCK Sampled as ’ i
Red-Brown Silty Fine SAND (SM), Dry 2 - e 50750
HC 7]
: | "
Auger refusal ocourred n borehole at a depth of 8 #3010
- feet below existing ground surface. Borehole caved at .
10— 7.3 feet below existing ground surface and 5.9 feet 298.0 -]
after 24 hours. Borehole was observed dry at :
e termination of boring and after 24 hours. .
16— 293.0
20— 288.0
25— 283.0
30— 278.0
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE Page 1 of 1
NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REPORT.
2. BORING, SAMPUNG AND FENETRATION TEST DATA IS IN GENERAL
ACCORDANCE WITH ASTM D-1586.
3. PENETRATION (N-VALUE) JS THE NUMBER OF BLOWS OF 140 LE.
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, 1.D. SAMFLER
TET- ENGINEERING + TESTING
4, STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT. ENYIRONMENTAL SERYICES
5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. 3201 Spring Forest Road

Raleigh, NC 27616
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"SBME COMPANY STANDARD 51.265.GPJ SaME.GDT 10/11/07

,‘._.A

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-20
1051-06-265
NOTES: Boring location is approximate.
DATE DRILLED: 1013107 ELEVATION: 310.0 ft

DRILLING METHOD: 2-1/4" HSA

| BORING DEPTH: 8.9 ft

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs,
DRILLER: A. Martin DRILL RIG: Diedrich D-50
—
O Slywl 3 STANDARD PENETRATION TEST DATA
l:l_: = |T oy Wi o '_Q_ =
B3z MATERIAL DESCRIPTION z|SE|<8 (plowsitt N-Value
(] < Wz ﬁ
= 10 20 30 60 80
TOPSOIL
PARTIALLY WEATHERED ROCK Sampled as Pink
and Tan-Gray Fine to Coarse SAND {SW) With E 9 50/4"
Trace Silt and Rock Fragments, Dry
PARTIALLY WEATHERED ROCK Sampled as
Gray and Marcon Clayey Silty Fine to Coarse SAND K & 50/2"
(SM) With Trace Rock Fragments, Dry 305.0
PARTIALLY WEATHERED ROCK Sampled as )
Gray and Marcon Fine to Coarse Sandy SILT (ML), = & 5075
Dry
PARTIALLY WEATHERED ROCK Sampled as HCH o )
Gray and Maroon Silty Clayey Fine to Coarse SAND # 50/
10— \sc). o / 300.0
Boring terminated at 8.9 feet below existing ground ’
- surface. Borehole caved at 8.3 feet below existing
i ground surface and at 6.4 feet after 24 hours.
Berehole was observed dry at termination of boring
- and after 24 hours.
15— 285.0
20 290.0 —
25— 285.0 —
30— 280.0 —
NOTES;
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE P age 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

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

3, PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 5.
HAMMER FALLING 30 IN. REQUIRED TQ DRIVE 1.4 IN. 1.D. SAMPLER

1FT.

4, STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5 WATER LEVEL IS AT TIME OF EXPLORATION AND WALL VARY,

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10M18/07

PROJECT:

Jordan Lake WRRP

]

Wake County, North Carolina TEST BORING RECORD B-21
1051-06-265
. ) NOTES: Boring location is approximate. Standard
DATE DRILLED: 707 ELEVATION: 308.0 ft penetration testing (SPT} performed with autohammer.
DRILLING METHOD: 3-1/4" HSA ' BORING DEPTH: 10.0 ft Reported SPT results are uncorrected.
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
-
- e % w W g STANDARD PENETRATION TEST DATA
Eglfoe Eg
5853 MATERIAL DESCRIPTION ¥|SEl =3 (blowsftt) N-Value
o= ARl
0] o z| 4
= 10 20 30 60 80
/ |\ TOP3OIL
->< 7} FILL: Loose Red-Brown Silty Clayey Fine SAND =
_>< /// {SC) With Trace Roots, Dry K | 7
>< 11 FILL: Medium Dense Brown Silty Fine to Coarse 1
4T SAND (SM), Moist -
5—R4Y ; : 303.0 s
| FILL: Stiff Tan-Brown Silty Clayey Fine SAND (SC), .
E / Moist E
Vi HC K | 7
X L~”] FILL: Soft Brown and Red Fine Sandy CLAY (CH)
- ; With Trace Wood Pieces, Moist to Wet -
10 Xé & 298.0 2
Boring terminated at 10 feet below existing ground -
= surface. Borehole caved at 7.3 feet below existing -
N ground surface and at 5.3 feet after 24 hours.
Borehole was observed dry at termination of boring T
- and after 24 hours. -
15— 293.0
20— 288.0
25— 283.0 ~
30— 278.0 —
NOTES:
Page 1 of 1

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

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

3. PENETRATION ﬂ"\'-VALUE) 1S THE NUMBER OF BLOWS OF 140 LB,
H;gf]_AMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
1FT.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

4. STRATIFICATION AND GROUNDWATER DEFTHS ARE NOT EXAGT,

5 WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. 3201 Spring Forest Road

Raleigh, NC 27616
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SaME COMPANY STANDARD 51-255.0P) S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP

Wake County, North Carolina
1051-06-265

TEST BORING RECORD B-22

] ) NOTES: Boring location is approximate. Standard
DATE DRILLED: 9i21i07 ELEVATION: 335k penetration testing (SPT) performed with autohammer.
DRILLING METHOD: 3-1/4" HSA 'BORING DEPTH: 8.9 ft Reported SPT results are uncorrected.
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
—
= e % W ow P $TANDARD PENETRATION TEST DATA
E | o = E =
89 MATERIAL DESCRIPTION r|lSE| <8 (blowsfit N-Value
o7& £ 524
= L” 10 20 30 B0D80
= TOPSOIL
"X/ FILL: Stiff Brown Silty Fine Sandy CLAY (CL) With .
_>< ? Trace Roots and Rock Pieces, Moist K i 8
/] i
>< /] FILL: Stiff Red-Brown to Brown CLAY (CH) With
E / Some Silty Sand, Roots and Rock Pieces, Moist -
65— 308.5 e o
PARTIALLY WEATHERED ROCK Sampled as ) el |
- Red-Brown to Pink-Red Silty Fine SAND (SM) With = ~ ST THe 503"
Rock Fragments, Dry
= & -
i \/ - - e = 4 ®50/3"
Boring terminated at 8.9 feel below existing ground
10— surface. Borehole caved at 7.3 feet below existing 303.5 —
ground surface and at 7 fest after 24 hours. Borehole
7] was observed dry at termination of boring and after ]
i 24 hours. -
15— 298.5
20— 293.5
25— 288.5
30— 283.5
NOTES:
Page 1 of 1

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

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

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB.
HAF;!MER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT,

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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PROJECT: Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-23
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/2/07 ELEVATION: 305.0 ft

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 8.9 ft

penetration testing (SPT} performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: B. Keaney WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x%
—
= e 2| w3 STANDARD PENETRATION TEST DATA
EglFoe z E =
E3%o MATERIAL DESCRIPTION x|SC| =3 (blowsit) N-Value
o= ® Wl g i >~
(0] = w =z d
= 10 20 30 60 80
T \TOPSQIL
->< | FILL: Stiff Tan-Maroon Fine Sandy SILT (ML), Dry K 7]
\WIAE i »
PARTIALLY WEATHERED ROCK Sampled as 150/
Tan-Orange Silty Fine SAND (SM), Dry .
X ] @50/4"
5 { 300.0
K i »50/6"
] ( He X ] ®50/4"
7] Boring terminated at 8.9 feet below existing ground 7
10— surface. Borehele caved at 8.6 feet below existing 295.0 —
ground surface and at 7.1 feet after 24 hours.
N Borehole was observed dry at termination of boring N
] and after 24 hours. ]
15— 290.0 ~
20— 285.0
25— 280.0 H
30— 275.0
NOTES:
Page 1 of 1

1. THIS LOG I8 ONLY A PORTION OF A REPORT PREPARED FOR THE
NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REPORT,

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

3. PENETRATION ﬁ‘J—VALUEJ 1S THE NUMBER OF BLOWS OF 140 LB.
HAMMER FALLING 36 IN. REQUIRED TO DRIVE 1.4 IN. LD, SAMPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

.

PROJECT: Jordan Lake WRRP

Wake County, North Carolina

1051-06-265

TEST BORING RECORD

B-24

DATE DRILLED: 10/2/07

ELEVATION:

290.0 ft

DRILLING METHOD: 3-1/4" HSA

 BORING DEPTH: 10.0 ft

NOTES: Boring location is approximate. Standard
penetration testing (SPT) performed with autohammer.
Reported SPT resulis are uncorrected.

LOGGED BY: B. Keaney WATER LEVEL: Dry @ TOB & After 24 Hrs.
BRILLER: R. Norwood DRILL RIG: CME-550x
—
- &) % 1w E_J % STANDARD PENETRATION TEST DATA
[rdit-ar S O] E o=
BglEo MATERIAL DESCRIPTION xS <8 (olows/M) N-Value
o~ ® - wla o i =
U] k4 o
= 10 20 30 60 80
. TOPSOIL G
-><- FILL: Stiff Gray Fine Sandy SILT (ML), Dry h
->< 1 g - 11
s X1 K 285.0 "
_7 RESIDUAL: Hard Marcon Fine Sandy CLAY (CL), _ \
KA Dy
] / N ] e
TS HC a
10 A g 280.0 23
Boring terminated at 10 feet below existing ground )
- surface. Borehole caved at 8.2 feet below existing -
| ground surface and at 7.4 feet after 24 hours. |
Borehole was cbserved dry at termination of boring
. and after 24 hours. |
15— 275.0 —
20— 270.0
25— 265.0 —
30— 260.0
NOTES:;
Page 1 of 1

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

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

3 PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB,
H'A&I:LI_JMER FALLING 30 IN, REQUIRED TO DRIVE 1.4 IN. 1.D. BAMPLER
1

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENMGINEERING » TESTING
ENYIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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~

]

B

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-25
1051-06-265
_ ) NOTES: Boring lacation is approximate. Standard
DATE DRILLED: 10/2/07 ELEVATION: 278,51t penetration testing (SPT) performed with autohammer.
DRILLING METHOD: 3-1/4" HSA 'BORING DEPTH: 8.7 #t Reported SPT results are uncorrected.
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
-l
= e = | wl B STANDARD PENETRATION TEST DATA
= |T = E o
i MATERIAL DESCRIPTION z|EE| <8 (blows/ N-Value
o~ 1) EE fj(') % u
2 = 10 20 30 6080
><_ 1] \TOPSOIL
7 11 FILL: Medium Dense Red-Brown to Brown Silty Fine
I/ALH to Coarse SAND (SM) With Trace Clay, Grave! and & 15
>< Root Hairs, Dry
—vf . K 12
5 // RESIDUAL: Medium Dense Orange and Gray 2135
-/ Clayey Fine to Coarse SAND (SC), Moist
/ /‘// K _ \‘\ 23
PARTIALLY WEATHERED ROCK Sampled as -
- Tan-Gray Fine to Coarse SAND (SM) With Trace e L
| \Silt, Dry A - e 50/1°
Boring terminated at 8.7 feet below existing ground
10— surface. Borehole caved at 8.6 feet below existing 268.5
| ground surface and at 8.4 feet after 24 hours. |
Borehole was observed dry at termination of boring
. and after 24 hours.
15— 263.5
20— 258.5
25— 253.5 —
30— 248.5 —
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE P age 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOBETHER WITH
THAT REPORT,

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

3. PENETRATION (N-VALUE} IS THE NUMBER OF BLOWS OF 140 LB.

. H@AT{IMER FALLING 30 IN, REQUIRED TO DRIVE 1.4 iN. L.D. SAMPLER
1FT.

4, STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5 WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES
3201 Spring Forest Road
Raleigh, NC 27616
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PROJECT:

Jordan Lake WRRP

DRILLING METHOD: 3-1/4" HSA

 BORING DEPTH: 8.8 ft

Wake County, North Carolina TEST BORING RECORD B-27
1051-06-265
NOTES: Boring location i imate. St
DATE DRILED: 1072107 ELEVATION:  281.0# oring location is approximate. Standard

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL:; Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x%
o
- (5 Lu>|j w ]ﬁL.l % STANDARD PENETRATION TEST DATA
- 2o E &=
58039 MATERIAL DESCRIPTION z SE|8 (blows/f) N-Value
06 2|9 g é
| = 10 20 30 60 80
T\ OPSOIL
FILL: Loose to Dense Brown to Maroon Silty Fine to .
Coarse SAND (SM), Moist to Dry & i .\ 6
4 e
276.0 ™~ 40
PARTIALLY WEATHERED ROCK Sampled a : I~
Pink-Gray Fine to Coarse SAND (SM) With Trace . "N 50/4°
Silt, Dry 4
HC 4
L PARTIALLY WEATHERED ROCK Sampled as = 4 9 50/2"
Pink-Gray and Yellow-Brown Silty Fine to Coarse
10— SAND (SM), Dry to Moist 271.0 -
- Boring terminated at 8.8 feet below existing ground -
surface. Borehole caved at 8 feet below existing
7] ground surface and at 7.9 feet after 24 hours. 7
] Borehole was observed dry at termination of boring -
and after 24 hours.
15— 266.0 —
20— 261.0
25— 256.0
30— 251.0
NQTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE P. age T of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REPORT,

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

3. PENETRATION {N-VALUE) I3 THE NUMBER OF BLOWS OF 140 LB.
-;Ii_MMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
7.

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

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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PROJECT. Jordan Lake WRRP
Wake County, North Carolina

1051-06-265

TEST BORING RECORD B-28

DATE DRILLED: 10/3/07

ELEVATION: 291.5ft

DRILLING METHOD: 3-1/4" HSA

'BORING DEPTH: 8.9 it

NOTES: Boring location is approximate. Standard
penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
I
- Q % tw |ﬁu_ % STANDARD PENETRATION TEST DATA
= o ] g0 E g
R 3ES MATERIAL DESCRIPTION c|SE| <8 (blows/fy N-Value
g T < gl m>=
(W] < 0 =z d
= 10 20 30 60 80
TOPSOIL
'->< FILL: Stiff Red-Brown Silty CLAY (CH) With Trace .
_>< Fine Sand and Roots, Dry to Moist R _ 10
5 \\ PARTIALLY WEATHERED ROCK Sampled as X 286.5 o 22
Pink-Gray to Pink-Brown Silty Fine to Coarse SAND e
(SM) With Trace Rock Fragments, Dry £=] . T 1e50/3"
({ HC i
4 - — X | "
Boring terminated at 8.9 feet below existing ground 35044
10— surface. Borehole caved at 7.9 feet below existing 281.5 —|
ground surface and at 7 feet after 24 hours. Borehole
7] was observed dry at termination of boring and after 7]
_ 24 hours. 4
15— 276.5 —
20— 271.5
J ]
25— 266.5 —
30— 261.5
NOTES:
1. THIS LOG IS GNLY A PORTION OF A REPORT PREPARED FOR THE Pa ge 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

2 BORING, SAMPLING AND PENETRATION TEST DATA IS IN GENERAL

ACCORDANCE WITH ASTM D-1586.

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 L8
HAMMER FALLING 30 IN. REQUIRED T0 DRIVE 1.4 IN. 1.D. SAMPLER
1FT.

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

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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SEME COMPANY STANDARD 51-285.GPJ S&ME.GDT 10/12/07

o)

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-29
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/8107 ELEVATION: 307.0 1t

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 10.0 ft

penetration testing {(SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: [.. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
o |
- 8] % L2 E % STANDARD PENETRATION TEST DATA
= [T ¢ = =
B8 %9 MATERIAL DESCRIPTION z|SEISS (blows/fh N-Value
a "o g B 2 o
2 10 20 30 60 80
TOPSOCIL
X|{}| FILE: Medium Dense Tan-Red Clayey Sity Fine .
_>< | SAND (SM) With Root Hairs, Dry ﬁ _ 13
>< L7 | FILL: Stiff Red Fine Sandy CLAY (CL-CH) With ]
- / Root Hairs, Moist R 1
) 11
5 — g 302.0
PARTIALLY WEATHERED ROCK Sampled as HC : el
~ Red-Orange Clayay Silty Fine SAND {SM), Dry —_ X i T He 500"
C PARTIALLY WEATHERED ROCK Sampled as Red 7
. and Gray Clayey Fine Sandy SILT (ML), Dry -
_$ ] i $50/6°
10 {1 297.0
Boring terminated at 10 feet below existing ground )
- surface. Borehole caved at 5.8 feet below existing B
| ground surface and at 5.4 feet afier 24 hours. |
Borehole was observed dry at termination of boring
- and after 24 hours. -
15— 292.0 —
20— 287.0
25— 282.0
30— 277.0
NOTES:
Page 1 of 1

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

THAT REPORT.

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

3. PENETRATION (N-VALUE} IS THE NUMBER OF BLOWS OF 140 LB.
.f-rh’il\#MER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, 1.D. SAMPLER

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXAGT,
5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENYIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S2ME.GDT {0/1/07

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-30
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/3/07 ELEVATION: 317.0ft

DRILLING METHOD: 3-1/4" HSA

'BORING DEPTH: 10.0 ft

penetration testing {SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
-
- e % w 5 STANDARD PENETRATION TEST DATA
Ez|fo T E
58|23 MATERIAL DESCRIPTION % SEl<8 (blows/t) N-Value
[=] % 'E g‘a % :ﬂ_l
_ = 10 20 30 6080
TOPSOIL A
-><' 1| FILL: Loose Red-Brown Silty Fine to Coarse SAND "
_>< 1 (SM) With Trace Silt and Root Hairs, Dry K i 5
></ FILL: Stiff Red-Brown and Tan CLAY (CH) With )
g ; Trace Silt and Fine Sand and Roots, Moist g =
51X/ 312.0 \ 8
N ,t], FILL: Stiff Red Clayey SILT (ML-MHY, Moist e @ . 1
- -] RESIDUAL: Medium Dense Tan Fine t¢ Coarse _ h
. SAND (SW) With Trace Silt, Moist K -
14
10 Boring terminated at 10 feet below existing ground 307.0
- surface. Borehole caved at 8 feet below existing -
| ground surface and at 7.8 feet after 24 hours, N
Borehole was observed dry at termination of boring
- and after 24 hours, -
15— 302.0
20— 287.0
25— 292.0 —
30— 287.0
NOTES:
1. THIS LOG I8 ONLY A PORTION OF A REPORT PREPARED FOR THE Page 1 Of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REFPORT.

2. BORING, SAMPLING AND PENETRATION TEST DATA IS IN GENERAL
ACCORDANCE WITH ASTM D-1566.

3. PENETRATION
.;I.?: AT/_IMER FALLI

b

K’V-VALUEJ 15 THE NUMBER OF BLOWS OF 140 LB.

G 30 IN. REQUIRED TO DRIVE 1.4 IN. L.D. SAMFLER

STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGIMEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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PROJECT: Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-32
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/3/107 ELEVATION: 341.5 ft

DRILLING METHOD: 3-1/4" HSA 'BORING DEPTH: 8.9 #t

penetration testing {(SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB
DRILLER: R. Norwocd DRILL RIG: CME-550x
1
- e g w g STANDARD PENETRATION TEST DATA
E (X o S| ==
B 3Eo MATERIAL DESCRIPTION clSE( <] (blows/f) N-Value
o= & E < O| [y~
|4 s w =z El_[
= 10 20 30 60 80
— TOPSOIL A
-><‘ {1 FILL: Loose Red Silty Fine SAND (SM) With Trace ]
_X° | Clay, Gravel and Root Hairs, Dry R _ -] 7
NEA i \\
PARTIALLY WEATHERED ROCK Sampled as Red ]
Silty Fine to Coarse SAND (SM) With Trace Rock & . ~He 506"
5 Fragments, Dry 336.5
PARTIALLY WEATHERED ROCK Sampled as ’
Pink-Gray Silty Fine to Coarse SAND (SM), Dry = . 50/5"
N I PARTIALLY WEATHERED ROCK Sampled as Red i
Silty Fine to Coarse SAND (SM), Dry HG = )
7] Boring terminated at 8.9 feet below existing ground T
10— surface. Borehole caved at 8.6 feet below existing 331.5 —
ground surface. Borehole was observed dry at
T termination of boring. 7]
15— 326.5 -
20— 321.5
25— 316.5
30— 311.5
NOTES:
= Page 1 of 1

1. THIS LOG I8 ONLY A PCRTION OF A REPORT PREPARED FOR THE
NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REPORT.

2. BORING, SAMPLING AND PENETRATION TEST DATA 15 IN GENERAL
ACCORDANCE WITH ASTM D-1586.

3 PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 L8.
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
1FT.

4. STRATIFICATICN AND GROUNDWATER DEPTHS ARE NOT EXAGCT,

5. WATER LEVEL 15 AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING + TESTING
ENVIRONMENTAL SERVICES
3201 Spring Forest Road
Raleigh, NC 27616
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SEME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/1/07

Wake County, North Carolina TEST BORING RECORD B-33
1051-06-265
DRILLED: 1 ELEVATION: NOTES: Boring location is approximate. Standard
DATE . 0/3/07 N: 341.0ft penetration testing (SPT) performed with autohammer.
DRILLING METHOD: 3-1/4" HSA ' BORING DEPTH: 8.9 ft Reported SPT results are uncorrected.
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
A
R (P % w g STANDARD PENETRATION TEST DATA
g o Eg
EE MATERIAL DESCRIPTION z|SE| <8 (blows/tt N-Value
5<% Elag|HT
S w 10 20 30 6080
TOPSOIL /]
PARTIALLY WEATHERED ROCK Sampled as g 7]
Red-Brown Silty Clayey Fine to Coarse SAND (SC), A $50/2"
Moist
PARTIALLY WEATHERED ROCK Sampled as _
Brown-Red to Pink Gray Silty Fine SAND (SM) With B4 - ®50/5"
Trace Rock Pieces, Dry 336.0
o] - ®50/1"
- - — = i *50/3"
Boring terminated at 8.9 feet below existing ground
surface. Borehole caved at 8.6 feet below existing 331.0 —
ground surface and 7.3 feet after 24 hours. Borehole
) was observed dry at termination of boring and afier 7]
N 24 hours. _
T *Bulk Sample Obtained Between 0 - 6 Fest. ]
15— 326.0
20— 321.0
25+ 316.0 —|
30— 311.0
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE P age 1 of 1

NAMED PROJECT AND MUST ONLY 8F USED TOGETHER WITH
THAT REPQRT.

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

3. PENETRATION [N-VALUE} 18 THE NUMBER QF BLOWS OF 140 LB.
HAMMER FALLING 30 IN.REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
T.

ENGIMEERING » TESTING
ENVIRONMENTAL SERYICES

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. 3201 Spring Ferest Road

Raleigh, NC 27616
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PROJECT: Jordan Lake WRRP :
Wake County, North Carolina TEST BORING RECORD B-34
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/8/07 ELEVATION: 3240 ft

PRILLING METHOD: 3-1/4" HSA

| BORING DEPTH: 3.0 ft

penefration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB
DRILLER: R. Norwood DRILL RIG: CME-550x
—
-l Sluww|d STANDARD PENETRATION TEST DATA
E ol o = E o
né|kS MATERIAL DESCRIPTION AEIEE (blows/it) N-Value
I 62|87
S w 10 20 30 B0SO
~ TOPSOIL s
-1 PARTIALLY WEATHERED ROCK Sampled as E 7]
| Brown-Red Clayey Silty Fine SAND (SM}, Dry He i $50/3"
] Auger refusal occurred in borehole at a depth of 3 ] $50/0"
. feet below existing ground surface. Borehole caved at —
5] 2.5 feet below existing ground surface. Borehole was 319.0 -
observed dry at termination of boring. :
10— 314.0
15— 309.0 —
20— 304.0
25— 299.0 —
30— 294.0
NOTES:
Page 1 of 1

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

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

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB.
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, L.D. SAMPLER
1FT.

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

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 10.0 ft

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-35
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/3/07 ELEVATION: 3M3.0ft

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: 7.8' @ TOB, 5' Aiter 24 Hrs
DRILLER: R. Norwood DRILL RIG: CME-550x
—
- 8! % w Hf % STANDARD PENETRATION TEST DATA
E =l o T Ez
AR MATERIAL DESCRIPTION AEIEE (blows/ft) N-Value
o~ 5 l;: 3:1 % w
= W 10 20 30 6080
M- TOPSOIL =
->< / FILL: Stiff to Very Stiff Red-Brown to Gray and -
] / Orange Silty Clayey Fine SAND (SC) With Trace K i 9
>< ¢ Root Hairs and Gravel, Dry to Moist '\
5] : : Yy ﬁwa 0 \ 13
></ FILL: Very Stiff Red-Brown and Gray Fine Sandy :
. 7’ CLAY (CL), Moist -
_X/ & R . 13
’.\/4 = T N
411 ] RESIDUAL: Hard Red-Brown Fine Sandy SILT i
10 (ML), Dry 303.0 A 39
Boring terminated at 10 feet below existing ground ’
- surface. Borehole caved at 8 feet below existing —
i ground surface. Groundwater was observed in |
borehole at a depth of 7.9 feet below existing ground
. surface and at 5 feet after 24 hours. -
15— 298.0 —
20— 283.0
25— 288.0 —
30— 283.0 —
NOTES:
SR Page 1 of 1

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

THAT REPORT.

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

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB.
Hén%_dMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. |.D. SAMPLER
1FT.

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

ENGINEERING + TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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PROJECT: Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-36
1051-06-265
NOTES: Boring location is approximate.
DATE DRILLED: 10/3/07 ELEVATION: 300.0 ft

DRILLING METHOD: 2-1/4" HSA 'BORING DEPTH: 10.0 ft

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
—
e % wow 8 STANDARD PENETRATION TEST DATA
F Lo T Ee
580%9 MATERIAL DESCRIPTION rlSE| S8 (blowsift N-Value
= o . & 2 % -
= 10 20 30 60 80
P \TOPSOIL 2
'>< | FILL: Medium Dense Red-Brown Silty Clayey Fine
_>< ? SAND (SC) With Trace Root Hairs, Dry R / 14
>< Tl FILL: Firm Red-Brown Fine Sandy SILT (ML-MH)
4/7\|11] With Trace Clay and Gravel, Moist
5P : 295.0 6
>< T[] FILL: Stiff Red-Brown Silty CLAY {CL-CH), Moist : \
L) . | I i
>< L] FILL: Medium Dense Red-Brown Silty Clayey Fine
- ? SAND (SC) With Trace Rock Pieces, Dry
1 HC
o I . n
Boring terminated at 10 feet below existing ground 290.0
— surface. Borehole caved at 8.8 feet below existing
| ground surface and at 8.5 feet after 24 hours.
Borehole was observed dry at termination of boring
- and after 24 hours.
15— 285.0 -
20— 280.0 -
25— 275.0 —
30— 270.0 —
NOTES;
1. THIS LOG IS ONLY A FORTION OF A REPORT PREPARED FOR THE P age 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REPORT,

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

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LS.
HAAT":'MER FALLING 30 IN. REQUIRED TG DRIVE 1.4 IN. I.D. SAMPLER
1FT

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL 18 AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES
3201 Spring Forest Road
Raleigh, NC 27616
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S&ME CCMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/7

PROJECT. Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-38
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/8107 ELEVATION: 300.0 ft

DRILLING METHOD: 3-1/4" HSA

| BORING DEPTH: 8.9 ft

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
—l
- &) uu>j I '5.'_1 % STANDARD PENETRATION TEST DATA
| o T E %
5 8% 9 MATERIAL DESCRIPTION e |SE| 8 (blows/f) N-Value
SN ElBSI LT
2 w 10 20 30 6080
11\ TOPSOIL
->< , FILL: Stiff Red-Brown Clayey Fine Sandy SILT (MH)
_X 4] With Trace Gravel and Root Hairs, Dry K .\ 10
PARTIALLY WEATHERED ROCK Sampled as \\\
Brown-Red Clayey Silty Fine SAND (SM) With Rock X T 5077
Fragments, Dry
5 295.0
HC
[< ®50/4"
\u PARTIALLY WEATHERED ROCK Sampled as
- Brown-Red Silty Clayey Fine SAND (SC) With Rock = _ ®50/4"
10-] \Fragments, Dry /- 2900 —
Boring terminated at 8.9 feet below existing ground ’
. surface. Borehole caved at & feet below existing
i ground surface and at 5.9 feet after 24 hours.
Borehole was observed dry at termination of boring
- and after 24 hours.
15— 285.0
20— 280.0
25— 275.0 —
30— 270.0
NOTES:
- Page 1 of 1

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

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

3. PENETRATION (N-VALUE) 1S THE NUMBER OF BLOWS OF 140GLB.
Hﬁ?_‘fMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. L.D, SAMPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL I8 AT TIME OF EXPLORATION AND WiLL VARY.

ENGINEERING « TESTING
- ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27646
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S&ME COMPANY STANDARD 51-265.GFJ S&ME.GDT 1011107

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-39
1051-086-265
NQTES: Boring location is approximate. Standard
DATE DRILLED: 9/27/07 ELEVATION: 317.0 1t

DRILLING METHOD: 3-1/4" HSA

 BORING DEPTH: 9.9 ft

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
I
- [S) % 1y E % STANDARD PENETRATICN TEST DATA
& =T o; = =
5 8(%S MATERIAL DESCRIPTION x = £l <3 (blows/fy N-value
= 10 20 30 60 80
[ TOPSOIL A
PARTIALLY WEATHERED ROCK Sampled as
Brown-Red Fine Sandy Clayey SILT (ML), Dry & $50/5"
PARTIALLY WEATHERED ROCK Sampled as
Brown-Red Silty CLAY (CL), Dry K 505
5 312.0
(( HC X ®50/4"
PARTIALLY WEATHERED ROCK Sampled as
e Gray-Red Silty Fine to Coarse SAND (SM} With
| Rock Fragments, Dry
r ﬁ ®50/3"
10— Boring terminated at 9.9 feet below existing ground 307.0
n surface. Borehole caved at 6.6 feet below existing
ground surface and at 5.7 feet after 24 hours.
7 Borehole was observed dry at termination of boring
i and after 24 hours.
15— 302.0
20— 287.0
25— 292.0
30— 287.0
NOTES:
Page 1 of 1

1. THIS LOG 18 ONLY A PORTION OF A REFPORT FREPARED FOR THE
NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPCRT.

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

ACCORDANCE WITH ASTM D-1586.

3. PENETRATJONJRJ’\J‘-VALUEJ JS THE NUMBER OF BLOWS OF 140LB.

HAMMER FALL
1FT.

G 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.,
5. WATER LEVEL 13 AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 276186
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PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-40
1051-06-265
) LEVATION: NOTES: Boring location is approximate, Standard
DATE DRILLED: 8i27i07 ELEVATION: 335.0ft penetration testing (SPT) performed with autohammer.
DRILLING METHOD: 3-1/4" HSA 'BORING DEPTH: 10.0 t Reported SPT results are uncorrected.
LOGGED BY: L. Raup WATER LEVEL: DPry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG; CME-550x
-l
- e % w 5 STANDARD PENETRATION TEST DATA
==L o = E o
£ 30 MATERIAL DESCRIPTION x|SE| <3 (blowsf) N-Value
5= 8- Hlge|g®
< w
Ed 10 20 30 60 80
TOPSOIL /]
—>< (/| FILL: Stiff Red-Brown CLAY (CH) With Some Silty 1
_>< ? Sand and Roots, Moist K R »
/ _
>< b | FILL: Stiff to Very Stiff Erown to Tan and Gold Fine
- ? Sandy CLAY (_CL—CH) With Some Wood Pieces and & -
5_></- Trace 5ilt, Moist 330.0 L4 10
_§2 HC g . 10
X . )
10 Bering terminated at 10 feet below existing ground 325.0
- surface. Borehole caved at 7 feet below existing E
i ground surface and at 6.2 feet after 24 hours. |
Borehole was observed dry at termination of boring
- and after 24 hours. .
15— 320.0
20 315.0 —
25— 310.0
30— 305.0
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE P, age 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

2. BORING, SAMPLING AND PENETRATION TEST DATA IS IN GENERAL
ACCORDANCE WITH ASTM D-1566.

3 PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140L5.
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, 1.D. SAMPLER
1FT.

ENGIMEERING « TESTING
ENVIRONMENTAL SERVICES

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. 3201 Spring Forest Road

Raleigh, NC 27616
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PROJECT:

Jordan Lake WRRP

DRILLING METHOD: 3-1!/4" HSA

' BORING DEPTH: 9.4 ft

Wake County, North Carolina TEST BORING RECORD B-41
1051-06-265
) NOTES: Boring location is approximate. Standard
DATE DRILLED: 9/27107 ELEVATION: 337.0 ft

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
—
+ e % W g STANDARD PENETRATION TEST DATA
B 2(E o MATERIAL DESCRIPTION c|SEl <8 (blows/f) N-Value
2|5 ulgss|oe
87 e 2122 2
= W 10 20 30 6080
~ TOPSOIL Vs
-><' 1| FILL: Dense Red-Brown Silty Fine SAND (SM) With .
Trace Gravel and Wood, Dry X _ 9 50/4"
\lll PARTIALLY WEATHERED ROCK Sampled as
Pink-Red Silty Fine SAND (SM) With Trace Clay 7]
\and Rock Fragments, Dry K _ .
PARTIALLY WEATHERED ROCK Sampled as * 50/
5 Red-Brown Silty LAY (CL-MH) With Trace Fine 332.0
( Sand, Dry HC .
g | $50/3"
) { . . — g ] $50/4"
10— Boring terminated at 9.4 feet below existing gro_und 297.0
surface. Berehole caved at 6.2 feet below existing
- ground surface and at 5.8 feet after 24 hours. 4]
| Borehole was observed dry at termination of boring |
and after 24 hours,
15— 322.0
20— 317.0
25— 312.0
30— 307.0
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REFORT PREPARED FOR THE P, age 1T of 1

NAMED PR
THAT REPORT.

OJECT AND MUST ONLY BE USED TOGETHER WATH

2 BORING, SAMPLING AND PENETRATION TEST DATA IS IN GENERAL

ACCORDANGE WITH ASTM D-1586,

3. PENETRATION (N-VALUE} IS THE NI/MBER OF BLOWS OF 140 LB.
f;é]\{_fMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER

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

ENGINEERING « TESTING
ENVIRONMENTIAL SERVICES

3201 Spring Forest Road
Raleigh, NG 27616




PROJECT: Jordan Lake WRRP

B

SE&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

Wake County, North Carolina TEST BORING RECORD B-42
1051-06-265
) i NOTES: Boring location is approximate. Standard
DATE DRILLED: 8/20/07 ELEVATION: 325.0 ¢ penetration testing (SPT) performed with autohammer.
DRILLING METHOD: 3-1/4" HSA 'BORING DEPTH: 10.0 ft Reported SPT results are uncorrected.
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
—
- e Sluwl B STANDARD PENETRATION TEST DATA
FSiEoe T E
5 8% MATERIAL DESCRIPTION FlSEl =8 (blows/fl N-Value
CI E A
2 u 10 20 30 6080
T\ TOPSOIL
'X' 1] FILL: Medium Dense Red-Brown Silty Fine SAND
-X' - (SM) With Trace Gravel, Dry & 9
X /] FILL: St Brown and Tan GLAY (CH) With Some
4Al7] silty Sand and Root Hairs, Moist
5 DAL 320.0 ’
X 1 FiLL; Medium Pense Orange and Gray Clayey Fine .
- ? SAND (SC), Dry He .
—X g T & - 14
_></ FILL. Very Stiff Orange and Gray Fine Sandy CLAY -
; {CH) Trace Wood Pieces, Moist
X7 K 15
10 Boring terminated at 10 feet below existing ground 315.0
- surface. Borehole caved at 6.6 foet below existing -
| ground surface and at 6.3 feet after 24 hours. ]
Boreho'e was observed dry at termination of boring
- and after 24 hours. .
15— 310.0
20— 305.0 +
7 7|
25— 300.0
30— 285.0 -

]

)

NOTES:

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

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

3. FENETRATION (N-VALUE) IS THE NUMBER OF BLOWE OF 140 LB.
.;fAMMER FALLING 30 iN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
FT.
4, STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

Page 1 of 1

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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SSME COMPANY STAMDARD 51-265.GPJ SEME.GDT 10H1/07

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-43
1051-06-265
NOTES: Boring location is approximate, Standard
DATE DRILLED: 9/206/07 ELEVATION: 323.0 ft

DRILLING METHOD: 3-1/4" HBA

' BORING DEPTH: 10.0 ft

penetration testing (SPT) performed with autohammer.
Reported SPT resuits are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Pry @ TOB 8 After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
=
- e % W a STANDARD PENETRATION TEST DATA
E el o b E e
58159 MATERIAL DESCRIPTION lSE| L@ (blows/f) N-Value
o™ © :f % % ud_] =
= 10 20 30 6080
=7 | \1OPSOIL
—X [~] FILL: Medium Dense Reddish-Brown and Gray Silty .
] / Clayey Fine to Coarse SAND (SC) With Trace g _ 1
>< ? Roots and Wood Pieces, Dry to Moist
51X ) g 318.0 0
X ol N -
// RESIDUAL: Very Hard Reddish-Brown Fine to }
4 / Coarse Sandy CLAY (CL), Dry K . \
ey » 42
10 Boring terminated at 10 feet below existing ground 313.0
- surface. Borehole caved at 6.8 feet below existing —
§ ground surface and at 6 feet after 24 hours. Borehole N
was observed dry at termination of boring and after
- 24 hours. 4
15— 308.0
20— 303.0
25— 298.0
30— 293.0
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE Pa ge 7 of 1

NAMED PROJECT AND MUST ONLY BE LISED TOGETHER WITH

THAT REFOR

T.

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

3. PENETRATION (N-VALUE) 1S THE NUMBER OF BLOWS OF 140 LB,
HAMMER FALLING 30 IN. REQUIRED TD DRIVE 1.4IN, 1.D. BAMFLER

1FT.

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

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 1‘0111107

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-44
1051-06-265
NOTES: Boring location is approximate.
DATE DRILLED: 10/2/107 ELEVATION: 33201t
DRILLING METHOD: 2-1/4" HSA 'BORING DEPTH: 9.0 it
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A_ Martin DRILL RIG: Diedrich D-50
-
- &) % w %.J % STANDARD PENETRATION TEST DATA
EgEo & =g
8% 9 MATERIAL DESCRIPTION cl2E£8 (blows/) N-Value
o o pr & % ”dJ
= 10 20 30 60 80
N\ OPSOIL
- FILL: Stiff Red Clayey SILT (MH) With Trace Fine
_>< Sand, Dry K 13
X,’, FILL: Very Stiff Red-Brown Silty CLAY (CL), Dry
5L bl K 327.0 2
>< H{ FILL: Stiff Red Clayey Fine to Coarse Sandy SILT :
A\ {MH), Moist
y ol _!ﬁ =t
‘J& 5 H PARTIALLY WEATHERED ROCK Sampled as - it .
-~ Gray-Pink Fine Sandy SILT (ML), Dry 2 9501,
10— Boring terminated at & feet below existing ground 3290 —
surface, Borehole caved at 7.9 feet below existing i
h ground surface and at 5.9 feet after 24 hours.
_ Borehole was observed dry at termination of boring
and affer 24 hours.
15— 317.0
20— 312.0 —
25— 307.0
30— 302.0
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE Pa ge 1 of 1

NAMED PROJECT AND MUST ONLY BE LISED TOGETHER WITH
THAT REPORT.

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

3. PENETRATION (N-VALUE) I8 THE NUMBER OF BLOWS QF 140 LB.
HAMMER FALLING 30 IN, REQUIRED TO DRIVE 1.4 IN. [.D. SAMPLER
iFT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616




SEME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

N R

1

PROJECT. Jordan Lake WRRP
Wake County, North Carolina

1051-06-265

TEST BORING RECORD B-45

DATE DRILLED: 10/2107

ELEVATION: 325.0 it

DRILLING METHOD: 2-1/4" HSA

' BORING DEPTH: 10.0 #t

NOTES: Boring location is approximate.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
-
. [ =l w| g STANDARD PENETRATION TEST DATA
= o= |L = P =
58128 MATERIAL DESCRIPTION z|Eel=g (blows/t) N-Value
QG HER =
. = 10 20 30 6080
71 [ \FILL: TOPSOIL
-><' FILL: Hard Red-Brown Fine Sandy SILT (MH) With h
_>< 1{ Trace Clay and Root Hairs, Dry g _ / ag
>< FILL: Very Stiff to Firm Red-Brown Fine Sandy ]
3 Clayey SILT (MH) With Trace Gravel and Root % . / 9y
5_>< Hairs, Dry to Moist 220.0 ’
X o 0 ]
N _ /
7
10 Boring terminated at 10 feet below existing ground 315.0
— surface. Borehole caved at 7.5 feet below existing e
i ground surface and at 5.4 feet after 24 hours. |
Borehole was observed dry at termination of boring
- and after 24 hours. -
15— 310.0
20— 305.0 5
B 7
25— 300.0 —
30— 295.0 -
NOTES:

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

THAT REFCORT.

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

ACCORDANGE WITH ASTM D-1586.

3. PENETRATION (N-VALUE) IS THE NUMBER QF BLOWS OF 140 LB,
H:jq:J_trJMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. LD. SAMPLER
1FT.

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

Page 1 of 1

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES
3201 Spring Forest Road
Raleigh, NC 27616




SAME COMPANY STANDARD 51-265.GFJ S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-46
1051-08-265
NOTES: Boring location is a imate,
DATE DRILLED:  10/2/07 ELEVATION: 32501 g focation [ approximate
DRILLING METHOD: 2-1/4" HSA | BORING DEPTH: 6.5 ft
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
|
2 Slewl 3 STANDARD PENETRATION TEST DATA
Ealfo Hi2el g =
3 &% 9 MATERIAL DESCRIPTION rlSE| <8 {blows/ft) N-Value
— < —_—
[ El6 2 d
= 10 20 30 60 80
I TOPSOIL
->< FILL: Stiff Red-Brown Clayey SILT (MH), Moist R .
_ . LNy 14
X 1 [
PARTIALLY WEATHERED ROCK Sampled as ™~
. Gray-Red Clayey Silty Fine to Coarse SAND (SM), K . ST
D T 50/4"
5| 320.0
J% f Hef . $50/1"
- Auger refusal occurred in borehole at a depth of 8.5 _ §50/0
feat below existing ground surface. Borehole caved at
] 6 feet below existing ground surface and at 4.2 feet T
. after 24 hours. Borehole was observed dry at 4
termination of boring and after 24 hours.
10— 315.0
15— 310.0 —
20— 305.0 -
25 300.0
30— 295.0 -
NOTES:
Page 1 of 1

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

THAT REPORT.

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

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB.
I;I'ﬂ&A?chER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. LD. SAMPLER

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

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GFJ S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-47
1051-06-265
NOTES: Boring location is approximate.
DATE DRILLED: 10/2/07 ELEVATION: 306.5 1t
DRILLING METHOD: 2-1/4" HSA 'BORING DEPTH: 8.9 ft
Dry @ TOB, 2.7" After 24
LOGGED BY: L. Raup WATER LEVEL: Hrs.
DRILLER: A. Martin DRILE RIG: Diedrich D-50
ol
: o % w 5 STANDARD PENETRATION TEST DATA
<= |£ 5 - =
T [ MATERIAL DESCRIPTION c|EE| <3 (blows/ft) N-valve
W25 2 nlzxg| o2
o< Elaz| 2
S H 10 20 30 6080
TOPSOIL
->< FILL: Firm Red and Brown Fine Sandy Silty CLAY
_ {CL-CH) With Trace Roots, Moist E 7
X Y N
>< / FILL: Dense Red-Brown Silty Clayey Fine SAND \
A (s0), Dry ™
il 301.5 h %
PARTIALLY WEATHERED ROCK Sampled as ' N
Pink-Gray Silty Fine SAND (SM), Dry = T8 5072
o 3 PARTIALLY WEATHERED ROCK Sampled as HC
Orange-Red Clayey Fine SAND (SC), Pry — =] $50/4"
T Boring terminated at 8.9 feet below existing ground
10— surface. Borehole caved at 8.3 feet below existing 206.5 —
ground surface. Borehole was observed dry at
7 termination of boring. Groundwater was observed in
. borehole at a depth of 2,7 feet after 24 hours.
15— 291.5
20— 286.5 —
25— 281.5
30— 276.5
NOTES:
1. THIS LOG 1S ONLY A PORTION OF A REFORT PREPARED FOR THE P age 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

2. BORING, SAMPLING AND FENETRATION TEST DATA I3 IN GENERAL
ACCORDANCE WITH ASTM D-1586.

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140L8.
Hf?:h]'_fMER FALLING 30 iN. REQUIRED TO DRIVE 1.4 IN, L.D. SAMPLER
1FT

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

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES
3201 Spring Forest Road
Raleigh, NC 27616
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SEME COMPANY STANDARD 51-285.GPJ S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-48
1051-06-285
NQTES: Boring location is approximate.
DATE DRILLED: 1012107 ELEVATION: 308.5 it
DRILLING METHOD: 2-1/4" H3A .BORlNG DEPTH: 10.0 ft
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
-l
- O % w E % STANDARD PENETRATION TEST DATA
= o | o = E =
5850 MATERIAL DESCRIPTION AEISES: (blows/ N-Velue
gt JEEIE R
= 1]
= 10 20 30 60 80
N7 |\ OPSOIL
->< (] FILL: Dense Red Silty Clayey Fine SAND (SC) With
_></ Root Hairs, Dry g 32
] T
>< L7} FILL: Firm to Very Stiff Brown-Red Fine Sandy
- ; CLAY (CL) With Trace Gravel and Root Hairs, Moist X "
s—{X[/] 303.5
i i s
X HC
197
X
10 £ 298.5 1
Boring terminated at 10 feet below existing ground )
- surface. Borehole caved at 8 feet below existing
N ground surface and at 6.9 feet after 24 hours.
Borehole was observed dry at termination of boring
- and after 24 hours,
15— 293.5
20— 288.5 —
25— 283.5
30— 278.5
NOTES:
P Page 1 of 1

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

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

3. PENETRATION (N-VALUE) 18 THE NUMBER OF BLOWS OF 140 LB.
HAﬂ]/_!MER FALLING 30 (N, REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

S&ME

ENGINEERING

TESTING

ENVIRONMENTAL SERVICES
3201 Spring Forest Road

Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

]

PROJECT: Jordan Lake WRRP
Wake County, North Carolina

1051-06-265

TEST BORING RECORD B-49

DATE DRILLED: 10/2/07

ELEVATION: 3220t

DRILLING METHOD: 2-1/4" HSA

'BORING DEPTH: 5.5 ft

NOTES: Boring location is approximate.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB
DRILLER: A, Martin DRILL RIG: Diedrich D-50
|
- &} UEJ I E.Jq % STANDARD PENETRATION TEST DATA
== O T EZ
Eglz8 MATERIAL DESCRIPTION |EE|l <38 (blows/) N-Vale
w2 Wl ot i >~
0] < w =z d
= 10 20 30 6080
ATOPSOIL 7
1 RESIDUAL: Very Stiff Red and Brown SILT (MH) 7
With Trace Fine to Coarse Sand and Root Hairs, | $50/1"
L \Moist /1
PARTIALLY WEATHERED ROCK Sampled as Red HC 7
and Brown SILT (ML) With Trace Fine to Coarse = . 9 50/3"
Sand, Moist
5 PARTIALLY WEATHERED ROCK Sampled as 317.0 p -
[\Brown-Pink Silty Fine SAND (SM), Dry /] .
| Auger refusal occurred in borehole at a depth of 5.5 N
feet below existing ground surface. Borehole caved at
- 3.2 feet below existing ground surface. Borehole was ~
| observed dry at termination of boring. |
10— 312.0 1
15— 307.0 |
20— 302.0 —
25— 297.0 —
30— 292.0 —
NOTES:
Page 1 of 1

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

THAT REPORT.

2 BORING, SAMPLING AND PENETRATION TEST DATA IS IN GENERAL

ACCORDANCE WITH ASTM D-15865.

3. PENETRATION (N-VALUE) 1S THE NUMBER OF BLOWS OF 140 LB,
H;g.’;_d’MER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, 1.0, SAMPLER
1FT.

4, STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5. WATER LEVEL IS AT TIME OF EXFLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-50
1051-06-265
NOTES: Boring location is approximate.
DATE DRILLED: 10/2/07 ELEVATION: 307.0 ft
DRILLING METHOD: 2-1/4" HSA 'BORING DEPTH: 8.7 #
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
—
- 5] % w E % STANDARD PENETRATION TEST DATA
FEglFo T E e
38129 MATERIAL DESCRIPTION % Tl <3 (blows/ft) N-Value
a ™ I} ’E a() % g -
| = 10 20 30 6080
T T [ \TOPSOIL a
4 /; RESIDUAL Hard Red Fine Sandy Silty LAY (CL), .
+¥1A4 B K . N 33
% i
Very Hard Red SILT (ML), Moist N
K i 60
5 302.0
PARTIALLY WEATHERED ROCK Sampled as Red \
- SILT (ML), Dry = 7] [ 50/4"
. Baring terminated at 8.7 feet below existing ground = $5012"
10— surface. Borehole caved at 8.1 feet below existing 297.0 -]
ground surface and at 6.3 feet after 24 hours. .
- Borehole was observed dry at termination of boring ]
| and after 24 hours. |
15— 292.0 —|
20— 287.0 —
25— 282.0
30— 277.0 —
NOTES:
Page 1 of 1

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

THAT REFPORT.

2. BORING, SAMPLING AND PENETRATION TEST DATA 15 IN GENERAL

ACCORDANCE WITH ASTM D-7586.

3. PENETRATION {(N-VALUE) 15 THE NUMBER OF BLOWS OF 140 L8,
f;lf,i:ﬂ_FfMER FALLING 30 JN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5 WATER LEVEL 1S AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Ratleigh, NC 27616
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PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-51
1051-06-265
NOTES: Boring location is approximate,
DATE DRILLED: 10/2/07 ELEVATION: 2985.0 ft

DRILLING METHOD: 2-1/4" HSA 'BORING DEPTH: 9.0 it

S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: A. Martin DRILL RIG: Diedrich D-50
-
- e ”5 w 5 STANDARD PENETRATION TEST DATA
b 8 %9 MATERIAL DESCRIPTION AR (blows/f) N-Value
N I g G2 =
< 10 20 30 60 80
[\TOPSOIL /]
-><' {1 FILL: Medium Dense Orange and Tan Silty Fine .
_><‘ .| SAND (SM) With Trace Root Hairs, Dry g i 19
>< "7T FILL: Very Stiff Tan and Red Fine Sandy CLAY T
. 4 (GH) With Trace Silt and Root Hairs, Moist K . 5
Vi’
5 PARTIALLY WEATHERED ROCK Sampled a5 290.0 <~
Maroon Clayey Fine Sandy SILT (ML}, Dry X - L
PARTIALLY WEATHERED ROCK Sampled as HC l 504"
Red-Brown Clayey SILT (ML), Dry -
: : — X _ 50/5"
Boring terminated at 9 feet below existing ground
10— surface. Borehole caved at 7.3 feet below existing 285.0
] ground surface and at 5.6 feet after 24 hours. |
Borehole was cbserved dry at termination of boring
- and after 24 hours. -
15— 280.0
20— 275.0
25— 270.0 -
30 265.0 —
NOTES:
Page 1 of 1

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

2. BORING, SAMPLING AND PENETRATION TEST DATA IS IN GENERAL
AGCCORDANCE WITH ASTM D-1588.

3. PENETRATION (N-VALUE} IS THE NUMBER OF BLOWS OF 140 LB.
Hﬁ.‘;_'fMER FALLING 30 IN. REQUIRED TOQ DRIVE 1.4 IN. 1.D. SAMPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5 WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616




[ x
(| |PROJECT: Jordan Lake WRRP
o Wake County, North Carolina TEST BORING RECORD B-52
1051-06-265
r . ) NOTES: Boring location is approximate. Standard
| DATE DRILLED: 9/27/07 ELEVATION: 303.01 penetration testing (SPT) performed with autohammer.
' DRILLING METHOD: 3-1/4” HSA 'BORING DEPTH: 9.0 ft Reported SPT results are uncorrected.
[—i LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
‘ 4 ) DRILLER: R. Norwood DRILL RIG: CME-550x
|
/—‘ - Q % W 5 STANDARD PENETRATION TEST DATA
U |EERS MATERIAL DESCRIPTION z|SE| 28 (Blows/f N-Value
Q=% = F2| L~
—_ S ” 10 20 30 6080
[ ] N TOPSOIL
b - PARTIALLY WEATHERED RCCK Sampled as IZ .
A Orange-Red to Brown-Red Silty Fine to Coarse i 930/8"
_ SAND (SM), Dry
| i ( X i 950/5"
5 PARTIALLY WEATHERED ROGK Sampled as 304.0
— . Brown-Red Silty Fine SAND (SM), Dry = - 50/3"
0 ] i
i (( HC i
— : s s p - "
P Boring terminated at 9 feet below existing ground *50/6
! 10— surface. Borehole caved at 8 feet below existing 299.0 -
v i ground surface and at 7.9 feet after 24 hours. |
Borehole was observed dry at termination of boring
M - and after 24 hours, -
| | i ]
[
— 15— 294.0 —
- - i
20— 289.0
— 5 1 il
E | i
|_.
=3
— 9 ' 7]
I
Pg| 25— 284.0 —
:_ L)
> 4 i
] i N
— g
| b T |
o
[T 1 -
)
=zl 30 279.0 —
<
i =
P . .
Pz
E - -
=
[=] “1 -
r——T Q
| i & . i
H o
. ]
NOTES:
e Page 1 of 1

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

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

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB,
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMFLER

]

| 1FT. ENGINEERING « TESTING
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT. - ENVIRONMENTAL SERVICES
5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. 3201 Spring Forest Road

— Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

1

DRILLING METHOD: 3-1/4" HSA

| BORING DEPTH: 10.0 ft

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-53
1051-086-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 9128107 ELEVATION: 303.5ft

penetration festing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
—
o Sluwl| B STANDARD PENETRATION TEST DATA
E=To Bzl Ex
58 %9 MATERIAL DESCRIPTION AHIEE (blows/tt N-Value
e 6 g % 2 %
_ = 10 20 30 60 80
M TOPSOIL A
-X‘ 1l FILL: Medium Dense Brown and Red Siity Fine to -
_>< | Coarse SAND (SM) With Trace Wood Pieces, Dry R | 15
>< 7| FILL" Stiff Tan and Brown Silty Fine Sandy GLAY ]
H4ALZ] (cLy with Some Wood Pieces, Moist .
5 298.5 I 10
X, |1 FILL: Medium Dense Brown Silty Fine SAND (SM) :
- 11 With Trace Wood Pieces, Dry .
i - ’
_>< 1l HC .
10—k Rzgss 12
Boring terminated at 10 feet below existing ground :
] surface. Borehole caved at 8 feet below existing =
i ground surface and at 8.5 feet after 24 hours. |
Borehole was observed dry at termination of boring
= and after 24 hours. |
15— 288.5 —
20— 283.5 1
25 278.5
30 273.5 1
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REFORT PREPARED FOR THE P age 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

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

ACCORDANCE WITH ASTM D-1566.

3. PENETRATION (N-VALUE) I5 THE NUMBER OF BLOWS OF 140 LB,
I;b;!zﬂ{_fMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER

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

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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SEME COMPANY STANBARD 51-265.GPJ S&ME.GDT 10/11/07

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-54
- 1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: a/28107 ELEVATION: 286.0 it

DRILLING METHCD: 3-1/4" HSA

 BORING DEPTH: 3.6 #

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB
DRILLER: R. Norwood DRILL RIG: CME-550x
|
- e % w W 5 STANDARD PENETRATION TEST DATA
Eg|fo E g ’
N MATERIAL DESCRIPTION AR (blows/ft) N-Value
o= é Wwil«< o| w >~
o 219 Z| 4 :
= 10 20 30 60 80
TOPSOIL
PARTIALLY WEATHERED ROCK Sampled as ¥ .
Red-Brown to Pink-Gray Silty Fine to Coarse SAND 50/
{SM) With Rock Fragments, Dry HC
f o .
g Auger refusal occurred in borehole at a depth of 3.6 ® 504
feet below existing ground surface. Borehole caved at
Ch 2.9 feet below existing ground surface. Borehole was 281.0
- observed dry at termination of boring.
10— 276.0
15— 271.0 —
20— 266.0 —
25— 261.0 —
30 256.0 —
NOTES:
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE P, age 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

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

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB.
H?;%:!MER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, 1.D, SAMFPLER
TFT.

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

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-55
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/8/07 ELEVATION: 255.5 ft

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 19.1 ft

LOGGED BY:

L. Raup

WATER LEVEL: 7.7' @ TOB, 8" After 24 Hrs

DRILLER:

R. Norwood DRILL RIG:

CME-550x%

penetration testing (SPT) performed with autchammer.
Reported SPT results are uncorrected.

DEPTH
{feet)
GRAPHIC
LOG

MATERIAL DESCRIPTION

WATER LEVEL

SAMPLE
NO/TYPE

(feet)

ELEVATION

STANDARD PENETRATION TEST DATA

(blows/ft) N-Value

10 20 30 60 80

TOPSOIL

FILL: Very Soft Red-Orange Silty Fine to Coarse
Sandy GLAY (CL-CH) With Trace Root Hairs, Moist

ALLUVIUM: Loose Brown-Gray Silty Clayey Fine
SAND (SC) With Trace Organics, Moist

Xl
s
7

ALLUVIUM: Firm Brown-Gray CLAY {CH), Moist

ALLUVIUM: Very Locse Brown-Gray Silty Fine
SAND (SM), Wet

ALLUVIUM: Loose Brown-Tan Clayey Fine SAND
{SC}, Wet

R

PARTIALLY WEATHERED ROCK Sampled as
Dark Gray and Red Silty Fine to Coarse SAND (SM)
With Trace Rock Pieces, Moist

Boring terminated at 19.1 feet below existing ground
surface. Borehole caved at 8 feet below existing
ground surface. Groundwater was observed in
borehele at a depth of 7.7 feet at termination of boring
and at 8 feet after 24 hours. ‘

.8

=<l == > [B<

250.5

245.5

240.5

235.5

230.5

225.5

l»50/1"

NOTES:

1. THIS LOG 18 ONLY A PORTION OF A REPORT PREPARELD FOR THE
NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

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

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB.
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5 WATER LEVEL IS AT TIME GF EXPLORATION AND WILL VARY.

Page 1 of 1

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES
3201 Spring Forest Road
Raleigh, NC 27616




PROJECT: Jordan Lake WRRP
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S&Mé COMPANY STANDARD 51-265,GPJ S&ME,.GDT 10/11/07

N R

Wake County, North Carolina TEST BORING RECORD B-56
1051-06-265
] ) NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/8107 ELEVATION: 253.5 ft penetration testing (SPT) performed with autohammer.
DRILLING METHOD: 3-1/4" HSA | BORING DEPTH: 19.4 ft Reported SPT results are uncorrected.
Dry @ TOB, 6.5" After 24
LOGGED BY: L. Raup WATER LEVEL: Hrs.
DRILLER: R. Norwood DRILL RIG: CME-560x
—
- [$) % w E cz) STANDARD PENETRATION TEST DATA
= = |L ¢ ] = = =
5220 MATERIAL DESCRIPTION AR (blowsit) N-value
a é ~! Wil < O o~
(O] z w =z d
= 10 20 30 6080
TOPSOIL
->< 4 FILL: Stiff Red-Orange and Brown-Tan Siity CLAY Ny
_>< 4] (CH) With Trace Fine Sand and Roots, Moist K | +
1
111 RESIDUAL: Firm Gray to Red-Orange Clayey Fine I
1| | sandy SILT (ML), Moist K . .
5 ".‘ "; Loose to Medium Dense Red-Orange Silty Fine 248.5
<111 SAND (SM), Wet to Moist -
I A ! K | 7
- __[:'_Q .
T i 9
g 2435 \\
L . N
PARTIALLY WEATHERED ROCK Sampled as | I~
Maroon to Red-Brown Clayey Fine Sandy SILT = Ne 5014
(ML), Moist to Dry T
15 238.5
i ( . ' — g ] ®50/4"
20— Boring terminated at 19.4 feet below existing ground 233.5
surface. Borehole caved at 8.5 feet below existing ’
A ground surface. Borehole was observed dry at -
i termination of boring. Groundwater was observed in i
borehole at a depth of 6.8 feet after 24 hours.
1
25— 228.5 —
30— 223.5 —
NOTES:
Page 1 of 1

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

THAT REPORT.,

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

3. PENETRATION (N-VALUE) I8 THE NUMBER CF BLOWS CF 140 L8,
HAMMER FALLING 30 IN, REQUIRED TQ DRIVE 1.4 IN. 1.D. SAMPLER
FT.
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGIMEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 1011707

=

S

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-57
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED:  9/28/07 ELEVATION:  266.0 ft

DRILLING METHOD: 3-1/4" HEA 'BORING DEPTH: 5.6 ft

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB
DRILLER: R. Norwood DRILL RIG: CME-550x
—

&} g ur W 5 STANDARD PENETRATION TEST DATA
Ezlfo J12E|E = (blows/f) NV
R MATERIAL DESCRIPTION r|SE| 8 HValue
o | = s e|u-

_ 2 . 10 20 30 6080

L2 /*1 RESIDUAL: Medium Dense Red Silty Clayey Fine

i 7/ SAND (SC), Dry &
s ™ 26
- , .-. * \\
PARTIALLY WEATHERED ROCK Sampled as ™
Red-Brown to Pink-Gray Silty Clayey Fine SAND X Mo 50/6"
(SC), Dry He T
2 261.0 1
- Auger refusal occurred in borehole at a depth of 5.6 50/
feet below existing ground surface. Borehole caved at
7] 4.8 feet below existing ground surface. Borehole was
. observed dry at termination of boring.
10— 256.0
15— 251.0
20— 246.0
25— 241.0
30— 236.0
NOTES:
Page 1 of 1

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

2. BORING, SAMPLING AND FENETRATION TEST DATA IS IN GENERAL
ACCORDANCE WITH ASTM D-1566.

3. PENETRATION (N-VALUE) 1§ THE NUMBER OF BLOWS OF 140 LB.
Hf;‘.;J_'rAMER FALLING 30 IN REQUIRED TO DRIVE 1.4 IN. LD. SAMPLER
1FT.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WALL VARY,

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES
3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

3

PROJECT: Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-58
1051-06-265
) i NOTES: Boring location is approximate. Standard
DATE DRILLED: 9f28/07 ELEVATION: 273.0 ft penetration testing (SPT) performed with autohammer.
DRILLING METHOD: 3-1/4” HSA | BORING DEPTH: 10.0 Reported SPT results are uncorrected.
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
-
- O % W E % STANDARD PENETRATION TEST DATA
= L = = =
oz 8 MATERIAL DESCRIPTION Z 2|53 (blows/t) N-Value
< T |9 = o
3 10 20 30 60 80
T \TOPSOIL T
{4 FILL: Medium Dense Orange-Yellow Silty Fine .
SAND (SM) With Trace Clay, Dry R _ 13
FILL: Medium Dense Crange and Gray Clayey Fine ]
to Coarse SAND (SC) Trace Root Hairs and Gravel, R .
Moist to Pry . 268.0 i \ 16
N LN -
~J"} -] RESIDUAL: Very Dense Gray-Brown Silty Fine to 7 AN
q4-1-].{ Coarse S8AND (SM), Dry - \\
10—k 263.0 LY
Boering terminated at 10 feet below existing ground )
— surface. Borehole caved at 7.6 feet below existing -
| ground surface and at 7.9 feet after 24 hours. |
Borehole was observed dry at termination of boring
- and after 24 hours. |
15— 258.0
20— 253.0
25— 248.0 —
30 243.0 |
NOTES;
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE P age 7 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REFPORT.

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

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB,
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
1FT.

ENGINEERING « TESTING
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT. ENVIRONMENTAL SERVICES

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. 3201 Spring Forest Road
Raleigh, NC 27616



==

)

]

]

B

[N T D

]

]
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]

PROJECT: Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-59
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 9/28/07 ELEVATION: 277.0 ft

DRILLING METHOD: 3-1/4" HSA 'BORING DEPTH: 10.0 ft

penetration testing (SPT) performed with autohammer.

Reported SPT results are uncorrected.

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

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

3, PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB.

J;.;;!:fv_,/_JMER FALLING 30 IN. REQUIRED TC DRIVE 1.4 IN. 1.D. SAMPLER
4, STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5 WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
—
- e Sluw| 3 STANDARD PENETRATION TEST DATA
= { | E o
B g8 MATERIAL DESCRIPTION x|SE| <8 (blowe/f) N-Value
o>~ é = E < O| >
[0} = 0wz ﬁ
= 10 20 30 608D
A\ TOPSOIL
1.7/ RESIDUAL: Very Stiff Orange and Tan Fine Sandy
i / CLAY (CL), Dry g 16
| \
-] Pense to Medium Dense Tan With Orange Silty
“'1:| Fine SAND {(SM) With Trace Clay, Dry to Moist K
L 272.0 2
T ) 2
TA| Very Hard Reddish-Brown Clayey SILT (ML) With HC
A1 Trace Fine Sand, Dry K \
10 4 : - 267.0 p 4
Boring terminated at 10 feet below existing ground :
- surface. Borehole caved at 8.6 feet below existing
N ground surface and at 8.3 feet after 24 hours.
Borehole was observed dry at termination of boring
- and after 24 hours.
15— 262.0
20— 257.0 —
| |
25— 252.0 7
30 247.0 —
NOTES:

Page 1 of 1

3201 Spring Forest Road
Raleigh, NC 27616

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES



PROJECT: Jordan Lake WRRP
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S&ME COMPANY STANDARD 51-265.GPJ S&-iVIE.GDT 10/11/07

)

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

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

3. PENETRATION (N-VALUE} IS THE NUMBER OF BLOWS OF 14GLB.
HAA{}MER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, 1.D. SAMPLER
1FT.

4. STRATIFICATION AND GRCUNDWATER DEPTHS ARE NOT EXACT.

5 WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

Wake County, North Carolina TEST BORING RECORD B-60
1051-06-265
) ] NOTES: Bering location is approximate. Standard
DATE DRILLED: 9/28/07 ELEVATION: penetration testing (SPT) performed with autohammer,
DRILLING METHOD: 3-1/4" HSA 'BORING DEPTH: 10.0 ft Reportad SPT results are uncorrected.
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG:
-]
- e % W u 5 STANDARD PENETRATION TEST DATA
g2lF o & E
b8 g9 MATERIAL DESCRIPTION elSE[S8 (blows/fh N-Value
[ B 58 ﬁ -
= 10 20 30 60 80
.- TOPSOIL
T.7.%] RESIDUAL: Medium Dense Orange and
¥~/ Gray-Black Clayey Fine SAND (SC) With Trace Silt, X 15
g / Moist
7 Very Stiff Tan-Orange and Gray Fine Sandy CLAY
-/ {CH), Moist X
5., / 14
/A
7 Medium Dense Tan-Gray Clayey Fine SAND (SC),
—|/ Moist 14
%
14| Hard Red-Brown and Gray Fine Sandy Silty CLAY \
1 A (CL}), Moist \
Boring terminated at 10 feet befow existing ground
- surface. Borehole caved at 8 feet below existing
i ground surface and at 8.2 after 24 hours. Borehole
was ohserved dry at termination of boring and after
- 24 hours.
15—
20—
25—
30—
NOTES:

Page 1 of 1

ENGINEERING « TESTING
ENVIRONMENTAL SERYICES
3201 Spring Forest Road
Raleigh, NC 27816
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SAME COMPANY STANDARD 51-265.GF.J S&ME.GOT 161‘11.'07

PROJECT: Jordan Lake WRRP
Wake County, North Garolina TEST BORING RECORD B-61
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 10/1/07 ELEVATION: 275.01t

DRILLING METHOD: 3-1/4" HSA | BORING DEPTH: 10.0 ft

WATER LEVEL: Dry @ TOB & After 24 Hrs.

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: B. Keanay
DRILLER: R. Norwood DRILL RIG: CME-550x
pa |
- e % w o & STANDARD PENETRATION TEST DATA
== | o =R E =
£ 3% MATERIAL DESCRIPTION x|2C|=8 (blows/f) N-Value
(= é - Ul_-l < O | =
[&] = wn =z U_IJ
=3 10 20 30 6080
Ml TOPSOIL/GRAVEL =
—)( 11| FiLL St Red-Brown Fine Sandy SILT (ML), Moist
2l X : 9
- sz.o & "
N X 9
- i
Y // FILL: Stiff Brown-Tan Fine Sandy CLAY (CL), Moist g 7
10 Boring terminated at 10 feet below existing ground 265.0
. surface. Borehole caved at 8.2 feet below existing
| ground surface and at 8 feet after 24 hours. Borehole
was observed dry at termination of boring and after
- 24 howrs.
15— 260.0 —
20— 255.0
25— 250.0
30— 245.0
NOTES:
1. THIS LOG 1S ONLY A PORTION OF A REFORT PREPARED FOR THE P age 7 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
THAT REPORT.

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

3. PENETRATION (N-VALUE} IS THE NUMBER OF BLOWS OF 140 LD.
J';L’ﬂ;.'_lr#MER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, 1.D. SAMPLER
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.

5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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PROJECT: Jordan Lake WRRP
Wake County, North Carolina
1051-06-265

TEST BORING RECORD B-62

DATE DRILLED: 1001107

ELEVATION: 286.0 ft

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 9.5 ft

NOTES: Boring location is approximate. Standard
penctration testing (SPT} performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: B. Keaney WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
—
- Q % w E % STANDARD PENETRATION TEST DATA
E ol o ol =
5 g8 MATERIAL DESCRIPTION AEEIEY: (blowsA) N-value
o < E & 2 ﬁ
= 10 20 30 8080
TOPSOILIGRAVEL
FILL: Soft to Firm Marcon Fine Sandy SILT (ML), 7
Moist K _ 4
I )
281.0 —~——]
.4 RESIDUAL: Hard Maraon Fine Sandy CLAY (CL), 4 et
H Moist /] K ) T 19504
PARTIALLY WEATHERED ROCK Sampled as
Maroon Fine Sandy CLAY (CL), Moist HC .
, : — X i 50/5"
Boring terminated at 9.5 feet below existing ground 276.0 —
surface. Borehole caved at 8.2 feet below existing
y ground surface and after 24 hours. Borehole was T
i observed dry at termination of bering and after 24 4
hours.
15— 271.0 5
20— 266.0
25— 261.0
30— 256.0
NOTES;
1. THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE Pa ge 1 of 1

NAMED FPROJECT AND MUST ONLY BE UUSED TOGETHER WITH

THAT REFORT.

2 BORING, SAMPLING AND PENETRATION TEST DATA IS IN GENERAL

ACCORDANCE WITH ASTM D-1586.

3, PENETRATION ﬁ\l—VALUE) 18 THE NUMBER OF BLOWS OF 140 LB.

HAMMER FALLI
1FT.

G 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE MOT EXACT.
5. WATER LEVEL IS AT TIME QF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616




PROJECT: Jordan Lake WRRP
Wake County, North Carolina
1051-06-265

TEST BORING RECORD B-63

DATE DRILLED: 1011107

ELEVATION: 281.0 ft

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 8.8 ft

NOTES: Boring location is approximate. Standard
penetration testing (SPT) performed with autohammer.
Reported SPT resulfs are uncorrected.

]

]

SEME COMPANY STANDARD 51-265.GPS S&ME.GOT 1071107

]

]

o

]

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
)
- Q % w E % STANDARD PENETRATION TEST DATA
Eslfo T Ex
B8RS MATERIAL DESCRIPTION A (blows/fl N-Value
818 SEE1E e
= u 10 20 30 6080
></ \TOPSOIL
. / FILL: Medium Dense Brown-Red Clayey Fine to
_>< /] Coarse SAND (SC) With Trace Silt, Rock Pieces % » 23
? and Root Hairs, Dry /
5 \// K 276.0 e S 9
PARTIALLY WEATHERED ROCK Sampled as : i
- Reddish-Brown Fine Sandy SILT (ML) With Trace S \“'--..
| Clay and Rock Pieces, Dry & | "T1e50/3"
i HC _
N - T — = i ®50/2"
Boring terminated at 8.8 feet below existing ground
10— surface. Borehole caved at 8 feet helow existing 271.0 —
ground surface and at 7.9 feet after 24 hours. )
. Borehole was observed dry at termination of boring
N and after 24 hours,
15— 266.0 —
20~ 261.0 -
25— 256.0 —
30— 251.0 —
NOTES;
1. THIS LOG IS ONLY A PORTION OF A REFORT PREPARED FOR THE P age 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

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

ACCORDANCE WITH ASTM D-1586.

3. PENETRATION (N-VALUE) 1S THE NUMBER OF BLOWS OF 140 LB,
HAMMER FALLING 30 IN, REQUIRED TO DRIVE 1.4 IN. LD. SAMPLER

1FT.

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

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 276186
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S2ME COMPANY STANDARD §1-265.GPJ SEME.GDT 10/11407

PROJECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-64
1051-06-265
] ) NOTES: Boring location is approximate. Standard
DATE DRILLED: 1011107 ELEVATION: 299.5 1t penetration testing {(SPT) performed with autohammer.
DRILLING METHOD: 3-1/4" HSA 'BORING DEPTH: 8.0 ft Reported SPT results are uncorrected.
LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
-
- Q % w E &Z) STANDARD PENETRATION TEST DATA
FEe(fo T Eg
5E% ¢ MATERIAL DESCRIPTION AHIEE (blows/f N-Value
2 10 20 30 60 80
TOPSOIL
'X- 1] FILL: Medium Dense Red-Brown Silty Clayey Fine -
] 1 SAND With Gravel (SC-SM) With Trace Root Hairs, g X . 18
YI{] Dy M~
PARTIALLY WEATHERED ROCK Sampled as ] I~
- Pink-Gray Silty Fine to Coarse SAND (SM) With X - N 5075
5 Trace Rock Pieces, Dry 294.5
1 ( = 1 ¢ 50/2"
i HC i
Auger refusal occurred in borehole at a depth of 8 i $50/0"
- feet below existing ground surface. Borehole caved at E
10— 6.9 feet below existing ground surface and at 6.3 feet
after 24 hours. Borehole was observed dry at 289.5 1
. termination of boring and after 24 hours. .
] *Bulk Sample Obtained Between O - 6 Feet. ]
15— 284.5
20— 279.5
25— 274.5
30— 269.5 —
NOTES;
Page 1 of 1

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

2. BORING, SAMPLING AND FENETRATION TEST DATA I3 IN GENERAL
ACCORDANCE WITH ASTM D-1586.

3. PENETRATION (N-VALUE) 1S THE NUMBER OF BLOWS OF 140 LB.
HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER
FT.
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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| |PROJECT: Jordan Lake WRRP

L Wake County, North Carolina TEST BORING RECORD B-65
1051-06-265

— NOTES: Boring location is approximate. Standard

| ; | DATE DRILLED: 10Mle7 ELEVATION: 300.0 ft

DRILLING METHOD: 3-1/4" HSA

BORING DEPTH: 8.9 it

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

F LOGGED BY: B. Keaney WATER LEVEL: Dry @ TOB & After 24 Hrs.
t.! | DRILLER: R. Norwood DRILL RIG: CME-550x
]
=1 |e % w W F STANDARD PENETRATION TEST DATA
[ E =T o = E o
B 8159 MATERIAL DESCRIPTION 5 £E|=8 (bowsift) N-Value
8 7 le 2 2|3
. B 2 W 10 20 30 6080
J‘ : TOPSOIL
. PARTIALLY WEATHERED ROCK Sampled as X
Red-Brown Fine Sandy SILT (ML}, Dry *50/8"
famn F=Y
i PARTIALLY WEATHERED ROCK Sampled as .
. Red-Gray Silty Fine SAND (SM), Dry = 50/
5 295.0
(—- ( &= #50/2"
i
— - ﬁ - - — HC =] ®50/3"
P Boring terminated at 8,9 feet below existing ground
‘ 10— surface. Borehole caved at 8.6 feet below existing 290.0 —|
ground surface and at 7.6 feet after 24 hours.
Ny Borehole was observed dry at termination of boring
J> . and after 24 hours.
— 15— 285.0
P .
— -
[ i
] 20 280.0 —
M ]
P2 i
- .
[
=] =
i
izl 25 275.0
X L]
> i
Q
- i
Ma
LB ]
P lg
g i
2l 30 270.0 —
mE
Pw .
[
[ .
&
=
2 _
I o
T
| e
[
NOTES;
Page 1 of 1

—= 1. THISLOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE
: NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH
C THAT REFORT.

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

s 3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 L8,

HAMMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.0, SAMPLER
T.

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT,

5. WATER LEVEL 18 AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

PRO.JECT: Jordan Lake WRRP
Wake County, North Carolina TEST BORING RECORD B-66
1051-06-265
NOTES: Boring location is approximate. Standard
DATE DRILLED: 1001107 ELEVATION: 289.5 ft

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 8.7 ft

Dry @ TOB, 7.4' After 24

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: B. Keaney WATER LEVEL: Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
-
- f___I_l % wu H._J 5 STANDARD PENETRATICN TEST DATA
=5 © = =
T80 MATERIAL DESCRIPTION lZE) <8 (blows/f) N-Value
= N ) I;:- 3:) % u
2 w 10 20 30 6080
- ToPSOIL =
1:[ RESIDUAL: Dense Red-Gray Siity Fine SAND
"\{(SM), Dry /] E 950/4"
PARTIALLY WEATHERED ROCK Sampled as
Red-Gray Silty Fine SAND (SM), Dry
DX $50/6"
5 [ 284.5
o= $50/3"
(( 4
- - — e - $5011"
- Boring terminated at 8.7 feet below existing ground
10— surface. Borehole caved at 8.4 feet below existing 2795 —
ground surface. Groundwater was observed in :
- borehole at a depth of 7.4 feet after 24 hours.
15— 274.5 —
20— 269.5 —
25— 264.5 —
30— 259.5 —
NOTES:
Page 1 of 1

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

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

3. PENETRATION “\'—VALUE) IS THE NUMBER OF BLOWS OF 140 LB.

f;f.'f.zf;jMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. L.O. SAMPLER
4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT,
5. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27816
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11K7

)

S

PROJECT: Jordan Lake WRRP
Wake County, North Carolina

1051-06-265

TEST BORING RECORD B-67

DATE DRILLED: 1042107

ELEVATION:.

293.0 ft

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 6.0 ft

NOTES: Boring location is approximate. Standard
penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: &' @ TOB, 5" After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
-]
L o % W w g STANDARD PENETRATION TEST DATA
E g2l @ a7 [~
B dlzs MATERIAL DESCRIPTION z|SE| <8 (bhowsif) N-Value
e e 12| g
= 10 20 30 60 80
TOPSOIL
—><' J| FILL: Medium Dense Brown-Red Silty Fine SAND ]
WAL (SM) With Trace Clay, Moist R i ®! 9
i ]
4 M . ]
Y J h‘"'-..___\
C PARTIALLY WEATHERED ROCK Sampled as v X ] T 502"
5 Brown-Red Silty Clayey Fine to Coarse SAND (SC), = 288.0
Maoist AVa !
Boring terminated at 6 feet below existing ground
7 surface. Groundwater was observed in barehole at a b
| depth of 6 feet at termination of boring and at 5 feet i
after 24 hours.
10 * Boring Terminated Due to Utility Line Gonflict. 283.0
154 278.0 -
20— 273.0 —
25— 268.0 —
30— 263.0 —
NOTES:
1. THIS LOG 15 ONLY A PORTION OF A REPORT PREPARED FOR THE P, age 1 of 1

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

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

ACCORDANCE WITH ASTM D-1585.

3. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB,
HAMMER FALLING 30 IN. REQUIRED TC DRIVE 1.4 IN. .D. SAMPLER

1FT.

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

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GFJ S&ME.GDT 10/11/07

M

PROJECT:

Jordan Lake WRRP

Wake County, North Carolina TEST BORING RECORD B-68
1051-06-265
NOTES: Boring location is approximate. Standard
DATE BRILLED: 10/8107 ELEVATION: 298.0 ft

DRILLING METHOD: 3-1/4" HSA

| BORING DEPTH: 10.0 ft

penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected.

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: - CME-550x
-
e % W Z STANDARD PENETRATION TEST DATA
E (Lo 3|7 E o
B Ble g MATERIAL DESCRIPTION AR (blovesH) N-Value
] Rl R
= 10 20 30 G0 80
R TOPSOIL ‘
-X‘ 1] FILL: Medium Dense to Loose Red-Brown Silty Fine
_X_ | to Coarse SAND (SM) With Trace Clay, Dry X . 12
s Kzgso S
></ FILL: Soft Red-Brown Fine Sandy CLAY {CH) With :
{ALZ] Trace Gravel and Roots, Moist HC
\Vi' K
X b7’ | FILL: Very Loose Red-Brown Clayey Fine SAND 2
= ? (SC) With Trace Gravel and Roots, Moist
10 X/ K 288.0 2
Boring terminated at 10 feet below existing ground .
- surface. Borehole caved at 6 feet below existing ’
| ground surface and at 5.9 feet after 24 hours.
Borehole was observed dry at termination of boring
- and after 24 hours.
15— 283.0
20— 278.0 —
25~ 273.0 —
30— 268.0 —
NOTES:
Page 1 of 1

1. THIS LOG IS ONLY A PORTION OF A REFORT PREFPARED FOR THE
NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REFORT.

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

3, PENETRATION

VALUE) {5 THE NUMBER OF BLOWS GF 140 LB,

i;I'AF.'l{_I'MER FALL.U(JG 30 IN. REQUIRED TO DRIVE 1.4 IN. LD. BAMPLER

4. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXAGT.
5, WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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S&ME COMPANY STANDARD 51-265.GPJ S&ME.GDT 10/11/07

PROJECT: Jordan Lake WRRP
Wake County, North Carolina

1051-06-265

TEST BORING RECORD B-69

DATE DRILLED: 10/8107

ELEVATION: 295.5 ft

DRILLING METHOD: 3-1/4" HSA

' BORING DEPTH: 8.9 #t

NOTES: Boring location is approximate. Standard
penetration testing (SPT) performed with autohammer.
Reported SPT results are uncorrected,

LOGGED BY: L. Raup WATER LEVEL: Dry @ TOB & After 24 Hrs.
DRILLER: R. Norwood DRILL RIG: CME-550x
' —~
- le % W 5 STANDARD PENETRATION TEST DATA
Eg|Ifo T E e
%829 MATERIAL DESCRIPTION Z|lSE| <8 (blowsith N-Value
&= H15ea”
o & o
2 10 20 30 6080
TOPSOIL G
PARTIALLY WEATHERED ROCK Sampled as 7
Red-Brown Silty Clayey Fine SAND (SC) With Rock R _ #50/3"
Fragments, Moist K
Very Dense Red-Brown and Pink Clayey Silty Fine 1 /
to Coarse SAND (SM) With Trace Rock Pieces, Dry K - { 60
5 PARTIALLY WEATHERED ROCK Sampled as Red | HC 290.5 Y
Silty Fine to Coarse SAND (SM) With Trace Rock - % - N
Fragments, Dry ] % 50/6™
_ _ . — <l i ®50/4"
Boring terminated at 8.9 feet below existing ground
10— surface. Borehole caved at 5.7 feet below existing 285.5 —|
ground surface and at 5.3 feet after 24 hours.
7] Borehole was observed dry at termination of boring 7
4 and after 24 hours. _
15— 280.5 —
20— 275.5 —
25— 270.5 —
30— 265.5 —
NOTES:
Page 1 of 1

-

, THIS LOG IS ONLY A PORTION OF A REPORT PREPARED FOR THE

NAMED PROJECT AND MUST ONLY BE USED TOGETHER WITH

THAT REPORT.

2. BORING, BAMPLING AND PENETRATION TEST DATA IS IN GENERAL

AGCCORDANCE WITH ASTM D-1586.

3, PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB.
n';l'ﬁé%_vfMER FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, 1.D. SAMPLER

oo

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

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

3201 Spring Forest Road
Raleigh, NC 27616
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Laboratory Record Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project#:  1051-06-265 Report Date: 10/11/07
Project Name: Jordan Lake WRRP Test Date(s): 10/8 - 10/11/07
Client Name: URS Corporation
Client Address:
Boring#:  B-6 Sample #: Bulk Sample Date: 10/1/07
Location:  Site-Borehole Depth (ft): 0- 6 ft.
Sample Description: Tan Sandy Silty CLAY (CL)
"LS "10"3/4 "1/203/8 #4 #10 #20 440 460  #100  #200
100% . oty — * + » . +
"I-..\
ha
\.
90%
N
N
80% \
70%
[=TH
£ 60%
&
-9
e | 50%
o
2
= | 40%
30%
20%
10%
0%
100 10 1 0.1 001
Particle Size (mm)]
Cobbles < 300 mm (12") and > 75 mm (3") Fine Sand < (.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt < (.07 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40} Colloids <0.001 mm
Maximum Particle Size 3/8" Gravel 0% Medium Sand 2%
Silt & Clay (% Passing #200)  78.9% Coarse Sand 0% Fine Sand 19%
Apparent Relative Density 2714 Moisture Content 19.1% Organic Content ND
Liquid Limit 37 Plastic Limit 18 Plastic Index 19

Description of Sand & Gravel

Rounded O

Angular O Hard & Durable [

ND=Not determined

Soift O Weathered & Friable [

References: ASTM D 422; Particle Size Analysis of Soils
ASTM D 42t: Dry Preparation of Soil Samples

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
ASTM D 2487: Classification of Soils for Engineering Purposes (Unifted Soil Classification Systern)

Hydrometer portion of test method not utilized.

ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Mal Krajan

S&ME,INC.

Signature

3201 Spring Forest Road, Raleigh, NC. 27616

Laboratory Manager

Pesition

B-6 Classification
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Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1051-06-265 Report Date: 10/11/07
Project Name:  Jordan Lake WRRP Test Date(s): 10/8 - 10/11/07
Client Name: URS Corporation
Client Address:
Boring #:  B-6 Sample #: Bulk Sample Date: 10/1/07
Location:  Site-Borehole Offset: NA Depth (ft): 0 - 6 ft.
Sample Description: Tan Sandy Silty CLAY (CL)
Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # 32 12 102 23 14
A Tare Weight 20.93 21.13 20.83 8.59 8.49
B Wet Soil Weight + A 3341 33.93 34.90 18.16 18.45
C Dry Soil Weight + A 30.13 30.44 30.99 16.70 16.90
D Water Weight (B-C) 3.28 3.49 391 L.46 1.55
E Dry Soil Weight (C-A) 920 | 931 | 10.16 8.11 8.41
F % Moisture Content (D/E)*100 | 35.7% | 37.5% | 38.5% 18.0% | 18.4%
N # OF DROPS 29 24 20 Moisture Contents determined
LL LL=F*FACTOR by ASTM D 2216
Ave, Average 18.2%
(" 400 )
39.0 N -
380 = One Point Liquid Limit
E 370 g N Factor N Factor
5 160 N 20 | 0974 | 26 | 1.005
2 | 454 21 0.979 27 1.009
Z 22 0.985 28 1.014
s z:z 23 | 0990 | 25 | 1.018
= ) 24 0.995 30 1.022
320 25 | 1.000
310
30.0
10 100
\ 15 20 25 30 35 40 y
Notes: Estimate the % Retained on the #40 Sieve

Special Sampling Methods:

Sample Preparation: Wet Preparation O Dry Preparation [X] Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-point Method [J Liquid Limit 37
Classification: ASTM D 2487 AASHTOM 145 O Plastic Limmt 18
Liquid limit Test: ASTM D 4318 AASHTOTS9 £ Plastic Index 19
Plastic limit Test: ASTM D 4318 AASHTOT90 O Group Symbol CL
Technician Name: Johnathan Lewis

Certification #
Technical Responsibility: Mali Krajan Laboratory Manager

Sigiature Position

S&ME, INC. 3201 Spring Forest Road, Raleigh, NC. 27616 B-6 Classification
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Laboratory Record Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #:  1051-06-265 Report Date: 10/11/07
Project Name: Jordan Lake WRRFP Test Date(s): 10/8 - 10/11/07
Client Name: URS Corporation
Client Address:
Boring#:  B-33 Sample #: Sample Date: 10/1/07
Location:  Site-Borehole Depth (ft): 0-6ft
Sampie Description: Brown Silty Clayey SAND (SC)
"1.073/4 "1/2"3/8 #4 #0 #40  #60 #200
100% i ——t —— * * .
T t—
90%
My
W
80% N
N,
T0% \
=14}
=1 60% N
: N
A N
w | 50% »
]
5
B 40%
30%
20%
10%
0%
100 10 1 01 0.01
[Particle Size (mm)I
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel < 75 mm and > 4.75 mm {#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4,75 mm and >2.00 mm (#10) Clay < (0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size 3/8" 1% Medium Sand 14%
Silt & Clay (% Passing #200)  49.8% Coarse Sand 1% Fine Sand 34%
Apparent Relative Density 2.692 Moisture Content 4.6% Organic Content ND
Liquid Limit 26 Plastic Limit 19 Plastic Index 7
ND=Not determined
Description of Sand & Gravel
Rounded O Angular O Hard & Durable [J Soft O ‘Weathered & Friable []
References: ASTM D 422: Particle Size Analysis of Soils Hydrometer portion of test method not utilized.

ASTM D 421: Dry Preparation of Soil Samples
ASTM D 4318: Liguid Limit, Plastic Limit, & Plastic Index of Soils
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D 854: Specific Gravity of Soils

Technical Responsibility:

S&ME,INC.

Mal Krajan

Signature

3201 Spring Forest Road, Raleigh, NC. 27616

Laboratory Manager

Position

B-33 Classification
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Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

-S&ME

Project #: 1051-06-265 Report Date: 10/11/07
Project Name:  Jordan Lake WRRP Test Date(s): 10/8 - 10/11/07
Client Name: URS Corporation
Client Address:
Boring #  B-33 Sample # Bulk Sample Date: 10/1/07
Location:  Site-Borehole Offset: NA Depth (ft): 0 - 6 ft.
Sample Description: Brown Silty Clayey SAND (SC)
Pan # Liquid Limit Plastic Linmt
Test # 1 2 3 4 5 6 1 2 3
Tare # 98 101 134 49 222
A Tare Weight 21.05 21.00 13.61 20.99 20.76
B Wet Soil Weight + A 34.18 33.02 27.99 31.74 31.70
C Dry Soil Weight + A 31.58 30.54 24.97 30.04 29.98
D Water Weight (B-C) 2.60 2.48 3.02 1.70 1.72
E Dry Soil Weight (C-A) 10.53 9.54 11.36 9.05 9.22
F % Moisture Content (D/E)*100 { 24.7% | 26.0% | 26.6% 18.8% | 18.7%
N # OF DROPS 30 25 20 Moisture Contents determined
LL LL=F * FACTOR by ASTM D 2216
Ave. Average 18.8%
(" 28.0 )
o One Point Liquid Limit
E 26.0 \\\\, N Factor N Factor
5 NG 20 0.974 26 1.005
o |25 = 21 [ 0979 | 27 | 1.009
g |20 22 [ 0985 | 28 | 1.014
§ 23 0.990 29 1.018
< | B0 24 | 0.995 30 1.022
22.0 25 1.000
21.0
10 100
\ 13 20 25 30 35 40 y
Notes: Estimate the % Retained on the #40 Sieve
Special Sampling Methods:
Saraple Preparation: Wet Preparation [ Dry Preparation Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-point Method [ Liquid Limit 26
Classification: ASTM D 2487 AASHTOM 145 O Plastic Limit 19
Liquid limit Test: ASTM D 4318 AASHTOTSEY O Plastic Index 7
Plastic limit Test: ASTM D 4318 AASHTOTO9 0O Group Syl‘nbol SC
Technician Name: Johnathan Lewis
Certification #
Technical Responsibility: Mal Krajan Laboratory Manager
Signufure FPosition

S&ME, INC.

3201 Spring Forest Road, Raleigh, NC. 27616

B-33 Classification
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Laboratory Record Version 4.2

S&ME

Particle Size Analysis of Soils

ASTM D 422
S&ME Project#:  1051-06-265 Report Date: 10/11/07
Project Name: Jordan Lake WRRP Test Date(s): 10/8 - 10/11/07
Client Name: URS Corporation
Client Address:
Boring#: B-64 Sample #: Bulk Sample Date: 10/1/07
Location:  Site-Borehole Depth (ft): 0-6ft
Sample Description: Brown Silty Clayey SAND with Gravel (5C-SM)
"5 "1.0"3/4 "1/2"3/8 #4 #10 #20 H#40  #60 #1000  #200
100% e I 4 . + + * + *
X
90% N
80% ™
\\
70% \
] o —
£ | 60% i~
& ™
| sow N
1 ~
5 N
A | 40%
d
30%
20%
10%
0%
100 10 1 0.1 0.01
Particle Size (mm)l ’
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mum and > 4.75 mm (#4) Sile < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay <{.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size /2" : Gravel 21% Medium Sand 10%
Silt & Clay (% Passing #200)  36.5% Coarse Sand 9% Fine Sand 24%
Apparent Relative Density 2.643 Moisture Content 4.0% Organic Content ND
Liquid Limit 25 Plastic Limit 20 Plastic Index 5
ND=Not determined
Description of Sand & Gravel
Rounded [ Angular Hard & Duzable [ Soft Weathered & Friable [X
References: ASTM D 422: Particle Size Analysis of Soils Hydrometer portion of test method not utilized.
ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Seils
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)
Technical Responsibility: Mal Krajan Laboratory Manager
Signature Position

S&ME,INC. 3201 Spring Forest Road, Raleigh, NC. 27616 B-64 Classification
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Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1051-06-265 Report Date: 10/11/07
Project Name:  Jordan Lake WRRP Test Date(s): 10/8 - 10/11/07
Client Name: URS Corporation

Client Address:

Boring #:  B-64 Sample #: Bulk Sample Date: 10/1/07

Location:  Site-Borehole Offset: NA Depth (ft): 0 - 6 fi.

Sample Description:

Brown Silty Clayey SAND with Gravel (SC-SM)

Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # 18 19 6 7 21
A Tare Weight 8.58 8.65 11.04 8.53 8.49
B Wet Soil Weight + A 22.69 25.79 28.90 14.89 19.10 |
C Dry Soil Weight + A 19.80 22.34 25.38 13.84 17.34
D Water Weight (B-C) 2.89 345 3.52 1.05 1.76
E Dry Soil Weight (C-A) 11.22 13.69 14.34 5.31 8.85
F % Moisture Content (D/E)*100 | 25.8% | 25.2% | 24.5% 19.8% | 19.9%
N # OF DROPS 20 24 28 Moisture Contents determined
LL LL=F*FACTOR by ASTM D 2216
Ave. Average 19.9%
é 28.0 )
70 One Point Liquid Limit
::"3 26.0 N Factor N Factor
£ B 20 | 0974 | 26 | 1.005
P 25.0 e 21 0.979 27 1.009
E 24.0 22 0.985 28 1.014
S‘:’ 23 0.990 29 1.018
< | B0 24 10995 | 30 | 1.022
22.0 25 1.000
21.0
’ 15 20 25 30 35 40 I—_—# of Drops| o
\. 4
Notes: Estimate the % Retained on the #40 Sieve
Special Sampling Methods:
Sample Preparation: Wet Preparation 1 Dry Preparation Alfr Dried NP, Non-Plastic 1
Liquid limit Test: Multipeint Method One-point Method £ Liquid Limit 25
Classification: ASTM D 2487 AASHTOM 145 0O Plastic Limit 20
Liquid limit Test: ASTM D 4318 AASHTOTSS 0O Plastic Index 5
Plastic imit Test: ASTM D 4318 AASHTOT90 [ Group Symbol SC-SM
Technician Name: Johnathan Lewis
Certification #
Technical Responsibility: Mal Krajan Laboratory Manager
Signrtture Position

S&ME, INC.

3201 Spring Forest Read, Raleigh, NC. 27616

B-64 Classification



N

o)

U R e R S T

S

o

Laboratory Report Version 4.2

Moisture - Density Report

S&ME Project #: 1051-06-265 Report Date: October 8, 2007
Project Name: Jordan Lake WRRP Test Date(s): 10/4 - 10/8/07
Client Name: URS Corporation
Client Address:
Boring#:  B-6 Sample #: Bulk Sample Date: October 1, 2007
Location:  Site-Borhole Offset: N/A Depth (ft): 0-6ft.
Sample Description: Tan Sandy Silty CLAY (CL)
Maximum Dry Density  113.0 PCF. Optimum Moisture Content 14.9 %
ASTM D 698 Method A
Moisture-Density Relations of Soil and Soil-Aggregate Mixtures I Soil Properties
130.0 I Natural Moisture o
. Content: 19.1%
- Liquid Limit: 37
125.0 J|2_714 100% Saturdtioh
- Curye Plastic Limit: 18
- Plastic Index: 19
120.0
T Specific Gravity: 2.714
o :
Q i % Passing
A+ 115.0
o : #4 100.0
2z :
[2¢] ~
5 _— ~ +
% 110.0 . ] >
21 °
\ =
1 N
105.0 p <
. N
100.0 ;
Oversize Fraction
Bulk Sp. Gravity
95.0 : % Moisture
0.0 5.0 10.0 15.0 20.0 25.0 [ Oversize Fraction
Moisture Content (%)I MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction [x] Corrected for Oversize Fraction (ASTM D 4718) LI
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve T 3/4 inch Sieve 1
Mechanical Hammer O Manual Hammer Moist Preparation Dry Preparation O
References: ASTM D 698: Laboratory Compaction Characteristics of Soil Using Standard Effort
ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
ASTM D 422: Particle Size Analysis of Seils ASTM D 854: Specific Gravity of Soils
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Scils
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)
Technical Responsibility: Mal Krajan Laboratory Manager
Signature Position

S&ME,INC. 3201 Spring Forest Road, Raleigh, NC. 27616 B-6 Proctor
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Laboratory Report Version 4.2

Moisture - Density Report

S&ME Project #:  1051-06-265 Report Date: October 8, 2007
Project Name: Jordan Lake WRRP Test Date(s): 10/4 - 10/8/07
Client Name: URS Corporation
Client Address:
Boring#:  B-33 Sample #: Bulk Sample Date: October 1, 2007
Location:  Site-Borhole Offset: N/A Depth (ft): 0-6ft
Sample Description: Brown Silty Clayey SAND (5C)
Maximum Dry Density  124.6 PCF. Optimum Moisture Content 29 %
ASTM D 698 Method A
Moisture-Density Relations of Soil and Soil-Aggregate Mixtures Soil Properties
140.0 . Natural Moisture 4.6%
- Content: :
> 602 [ 100% Saturtion Liquid Limit: 26
" Cunve
135.0 - Plastic Limit: 19
e Plastic Index: 7
130.0 Specific Gravity: 2.692
[, : -
o . % Passing
=~ . #4 100.0
% 125'0 @ = = == e sk m m|om -l‘?*h.\
A p 1\
o ! \ v
A p ! .
P A *
120.0 ; \‘.
| .
115.0 . ~
- Oversize Fraction
: ol Bulk Sp. Gravity
110.0 o % Moisture
0.0 5.0 10.0 15.0 20.0 25.0 Oversize Fraction
Moisture Content (%)I MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Hammer [ Manual Hammer Moist Preparation Dry Preparation [
References: ASTM D 698: Laboratory Compaction Characteristics of Soil Using Standard Effort
ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
ASTM D 422: Particle Size Analysis of Soils ASTM D 854: Specific Gravity of Soils

ASTM D 4318: Liguid Limit, Plastic Limit, & Plastic Index of Sotls
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Mal Krajan Laboratory Manager

Signaiure Position

S&ME,INC. 3201 Spring Forest Road, Raleigh, NC. 27616 B-33 Proctor
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Laboratory Report Version 4.2

Moisture - Density Report

S&ME Project #: 1051-06-265 . Report Date: October 8, 2007
Project Name: Jordan Lake WRRP Test Date(s): 10/4 - 10/8/07
Client Name: URS Corporation
Client Address:
Boring#: = B-64 Sample #: Bulk Sample Date: October 1, 2007
Location:  Site-Borhole Offset: N/A Depth (ft): 0-6ft.
Sample Description: Brown Silty Clayey SAND with Gravel (SC-SM)
Maximum Dry Density  126.5 PCF. Optimum Moisture Content 20 %
ASTM D 698 Method B
Moisture-Density Relations of Soil and Soil-Aggregate Mixtures Soil Properties
140.0 5 Natural Moisture o
Content: 4.0%
\“ i2.643 100% SEtmiation Liquid Limit: 25
L Culrve
135.0 " Plastic Limit: 20
- Plastic Index: 5
130.0 \‘ Specific Gravity: 2.643
= : -
< - % Passing
bt | Bl el o ol e Ml B, o ' /2" 100
£ laso A W 3/8" 91.1
o * - \ . )
<P}
a \ .
[ \
A \ .
120.0 =
115.0 =
> Oversize Fraction
[ Bulk Sp. Gravity  2.650
110.0 - % Moisture 1.6%
0.0 5.0 10.0 15.0 20.0 25.0 | Oversize Fraction  9.0%
Moisture Content (%ﬂ MDD 129.2
— Opt. MC 8.3%
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) [
Sieve Size used to separate the Oversize Fraction: #4 Sieve O 3/8 inch Sieve 3/4 inch Sieve O
Mechanical Hammer || Manual Hammer Moist Preparation Dry Preparation [
References: ASTM D 698; Laboratory Compaction Characteristics of Soil Using Standard Effort
ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
ASTM D 422: Particle Size Analysis of Soils . ASTM D 854: Specific Gravity of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
ASTM D 2487: Classification of Soils for Engineering Purposes {Unifled Soil Classification System)

Technical Responsibility: Mal Krajan Laboratory Manager
Signature Position

S&ME,INC. 3201 Spring Forest Road, Raleigh, NC. 27616 B-64 Proctor
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Laboratory Report Version 4.2

Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass

Project #: 1051-06-265 Report Date: 10/9/07
Project Name:  Jordan Lake WRRP Test Date(s): 10/8 - 10/9/07
Client Name: URS Corporation
Client Address:
Sample by: S&ME, Inc. Sample Dates: 10/1/07
Sampling Method: Boreholes Drill Rig : NA
. Sample Tare Tare Wt.+ | Tare Wt. + Percent
Boring # | Sample# | oo | T2F | wweight | wetwt | Drywt | VAT WE | yoisture
ft. or m. grams grams grams grams %
B-6 Bulk 0-61t. 17 133.96 329.77 298.42 31.35 19.1%
B-33 Bulk 0-6ft 3 125.53 342.83 333.25 9.58 4.6%
B-64 Bulk 0-6fl 32 100.31 387.78 376.79 10.99 4.0%
Notes:
References: ASTM D2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
AASHTO T 265: Laboratory Determination of Moisture Content of Soils
Technician Name: Jeremy Lewis

Technical Responsibility:

S&ME, INC.

Mal Krajan

Certiffcation #

Signature

3201 Spring Forest Road, Raleigh, NC. 27616

Laboratory Manager

Position

Moisture
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I . Laboratory Report Version 4.2

WI-4972-SF

Revision Date: Demcember 10, 2005

i S&ME, Inc.

. pH of Soil
—
I ASTM D4972
Project #: 1051-06-264 Report Date: 10/10/07
[~ Project Name: Jordan Lake WRRP Test Date(s) 10/8 - 10/10/07
!+ Client Name: URS Corporation
Client Address:
|
L Boring No. B-6 Sample No. Bulk Sample Date: Unknown
- Location: Site Borehole Offset: N/A Elevation: 0-6ft.
| - Sample Description:  Tan Sandy Silty CLAY (CL)
— Equipment:
B Balance (GP1/GI): S&ME ID# 1024 pH Meter (Method A):  SXME ID# 1365
. Sieve No. 10: S&ME ID# 1046
—
PH Calibration
1 Buffer Solution Results
pH buffer 7.00 7.01
M pH buffer 4.01 4.01
|| pH bufier 10.00 10
' Buffer Temperature °C 21.1
=
|
! Measuring pH of Soil
r Measurements
- Weigtht of Air Dry Soil (g) 20.02
- Distilled Water (ml) 20
D Temperature 'C 21.7
e pH Readings 5.61
| | Reference:
"~ ASTM G51: pH of Soil for Use in Corrosion Testing
—~ Remarks:
| Technician Name: Mal Krajan
o Certification #
= Technical Responsibility: Mal Krajan Laboratory Manager
[ Signature Position
L
»
!
_ 3201 Spring Forest Rd.
[ Raleigh, NC. 27616 B-6 pH
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Laboratory Report Version 4.2

Revision Date: Demcember 10, 2005

© WI-4972-SF . .
pH of Soil ‘ S&ME
ASTM D4972
Project #: 1051-06-264 Report Date: 10/10/07
Project Name:  Jordan Lake WRRP Test Date(s) 10/8 - 10/10/07
Client Name: URS Corporation
Client Address:
Boring No. B-33 Sample No. Bulk Sample Date: 10/1/07
Location: Site Borehole Offset: N/A Elevation: 0 -6 fi.
Sample Description: ~ Brown Silty Clayey SAND (SC)
Equipment:
Balance (GP1/GI): S&ME ID# 1024 pH Meter (Method A):  S&ME ID# 1365
Sieve No. 10: S&ME ID# 1046
PH Calibration
Buffer Solution Results
pH buffer 7.00 7.01
pH buffer 4.01 4.01
pH buffer 10.00 10
Buffer Temperature °C 21.1
Measuring pH of Soil
Measurements
Weigtht of Air Dry Soil (g) 20.02
Distilled Water (ml) 20
Temperature e 22.6
pH Readings 5.17
Reference:
ASTM G51: pH of Soil for Use in Corrosion Testing
Remarks:
Technician Name: Mal Krajan
Certification #
Technical Responsibility: Mal Krajan Laboratory Manager
Signature Position
3201 Spring Forest Rd.
S&ME, Inc. Raleigh, NC. 27616 B-33 pH
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© Laboratory Report Version 4.2

Revision Date: Demcember 10, 2005

" WI-4972-SF .
pH of Soil ' S&ME
ASTM D4972
Project #: 1051-06-264 Report Date: 10/10/07
+ Project Name:  Jordan Lake WRRP Test Date(s) 10/8 - 10/10/07
i Client Name: URS Corporation
Client Address:
. Boring No. B-64 Sample No. Bulk Sample Date: Unknown
Location: Site Borehole Offset: N/A Elevation: 0-6fi
hf Sample Description:  Brown Silty Clayey SAND with Gravel (SC-SM)
Equipment:
Balance (GP1/Gl): S&ME ID# 1024 pH Meter (Method A):  S&ME ID# 1365
Sieve No. 10: S&ME ID# 1046
pH Calibration
Buffer Solution Results
pH buffer 7.00 7.01
pH buffer 4.01 4.01
pH buffer 10.00 10
Buffer Temperature °C 211
Measuring pH of Soil
Measurements
Weigtht of Air Dry Soil (g) 20.01
Distilled Water {ml) 20
Temperature °c 22.2
pH Readings 5.63
| Reference:
' ASTM G51: pH of Soil for Use in Corrosion Testing
Remarks:
| Technician Name: Mal Krajan
} Ceriification #
Technical Responsibility: Mal Krajan Laboratory Manager
Stgnature Position

]

S&ME, Inc.

3201 Spring Forest Rd.
Raleigh, NC. 27616

B-64 pH
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| ! Laboratory Report Version 4.2

Revision Date: Demecember 10, 2005

- WI-G57-SF . c e
Soil Resistivity

[
B ASTM G-57
 Project #: 1051-06-264 Report Date: 10/10/2007
— Project Name:  Jordan Lake WRRP Test Date(s) 10/8 - 10/10/07
| + Client Name: URS Corporation

Client Address:
B
{ : Boring No. B-6 Sample No. Bulk Sample Date: 10/1/07

Location: Site Borehole Offset: N/A Depth (ft): 0-6ft.
T Sample Description:  Tan Sandy Silty CLAY (CL)
Pl

Equipment:

r Balance (GPI/GI): S&ME ID# 1024 Standard Box ~ S&ME ID# 13240
s Oven:  S&MEID# 1046 Amp-Meter ~ S&ME ID# 13239
—
| | Moisture Content Defermination
- As Received Condition 13.0%
. After 24-hr Condition 22.0%
J"—?
ﬁ_ | Resistivity (ohms - cm)
- As Received Condition 5200
{ After 24-hr Condition 3032
M
|
[
—
|
" * Remarks:
3

Technician Name: Mal Krajan
J | Certification #
' Technical Responsibility: Mal Krajan Laboratory Manager

Signature Position

5

d

—_——

S&ME, Inc.

3201 Spring Forest Rd.
Raleigh, NC. 27616

B-6 Resistivity
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i - Laboratory Report Version 4.2

Revision Date: Demcember 10, 2005

' WI-G57-SF . e .
Soil Resistivity ' S&ME

—
B ASTM G-57

Project #: 1051-06-264 Report Date: 10/10/2007
— Project Name:  Jordan Lake WRRP Test Date(s) 10/8 - 10/10/07
| , Client Name: URS Corporation

Client Address:
[ .
i Boring No. B-33 Sample No. Bulk Sample Date: 10/1/07

Location: Site Borehole Offset: N/A Depth (ft): 0-6ft.
r Sample Description:  Brown Silty Clayey SAND (SC)
[
. . Equipment:
| ' Balance (GP1/GI): S&ME ID# 1024 Standard Box  S&ME ID# 13240
’ Oven: S&ME ID# 1046 Amp-Meter  S&ME ID# 13239
‘—T Moisture Content Determination
{ |
- As Received Condition 9.4%
o After 24-hr Condition 19.1%
-
P! Resistivity (ohms - cm)
- As Received Condition 8867
L After 24-hr Condition 2827
B
|
B
' Remarks:

Technician Name: Mal Krajan
!’_} Cersification #
|
' ! Technical Responsibility: Mal Krajan Laboratory Manager

Signaiure - Position
[_!
i

!'_1.
m
N
- 3201 Spring Forest Rd.

P S&ME, Inc. Raleigh, NC. 27616

B-33 Resistivity



™~
J:
{

F Laboratory Report Version 4.2 Revision Date: Demcember 10, 2005
- WI-G57-SF . s s =
Soil Resistivity ' S&ME

r
3{ ‘ ASTM G-57

Project #: 1051-06-264 Report Date: 10/10/2007
™ Project Name: Jordan Lake WRRP Test Date(s) 10/8 - 10/10/07
{ . Client Name: URS Corporation

Client Address:
. . Boring No. B-64 Sample No. Bulk Sample Date: 10/1/07

Location: Site Borehole Offset: N/A Depth (ft): 0-61f1

+ Sample Description:  Brown Silty Clayey SAND with Gravel (SC-SM)

Equipment:
Balance (GPI1/G1): S&ME ID# 1024 Standard Box S&ME ID# 13240

Oven: S&ME ID# 1046 Amp-Meter S&ME ID# 13239

Moisture Content Determination

r— As Received Condition 5.6%
' After 24-hr Condition 15.1%

Resistivity (ohms - cm)

- As Received Condition 5100
’ After 24-hr Condition 2667
j Remarks:
__ Technician Name: Mal Krajan
i Certification #
! Technical Responsibility: Mal Krajan Laboratory Manager
. Signature Position

" 3201 Spring Forest Rd.
| S&ME, Inc. Raleigh, NC. 27616 B-64 Resistivity
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FINAL SUBSURFACE EXPLORATION REPORT
PROPOSED PHASE Il OF JORDAN LAKE WATER
RECLAMATION AND REUSE PROJECT
WAKE COUNTY, NORTH CAROLINA
S&ME PROJECT NO. 1051-06-265

Prepared For:
URS Corporation — North Carolina
Morrisville, North Carolina

Prepared By:
S&ME, Inc.
3201 Spring Forest Road
Raleigh, North Carolina 27616

March 20, 2008



March 20, 2008

URS Corporation — North Carolina
1600 Perimeter Park Drive, Suite 400
Morrisville, North Carolina 27560

Attention: Mr. Marco R. Menendez, P.E., PMP
Project Manager

Reference: Final Subsurface Exploration Report
Proposed Phase II of Jordan Lake Water
Reclamation and Reuse Project
Wake County, North Carolina
S&ME Project No. 1051-06-265

Dear Mr. Menendez:

S&ME, Inc. is pleased to submit this report of the final subsurface exploration for the referenced
project. Work was conducted in accordance with S&ME Proposal P111-06E (2™ Revision). The
purpose of the exploration was to evaluate subsurface conditions as they relate to the presence of
materials expected to require difficult excavation. This report presents a summary of pertinent project
information, exploration sampling methods, logs and locations of borings, description of subsurface
soils, and comments regarding potential excavation difficulty of encountered materials.

S&ME, Inc. appreciates the opportunity to provide geotechnical engineering services for this project.
If you have any questions or need additional information concerning this report, please contact us.

Y
+\ ~ {7 .l
W\ . CA AN g/
S X 2—‘/»7
-

Sincerely S O%ov“c"o e ey 2,
’ S XKESS Y 2
S&ME, Inc. 3 ) ’iﬁf.}% -

SEAL &
7 ° -
“Brian D. Kea 5 6’,7/ A Keith Brown, P.E.
Project Geotechnica 4":69};}:‘3%”%?\‘\ Branch Manager
N.C. Registration No}:23 ;,,"3-.“““\\\‘ N.C. Registration No. 22540

Attachments

SAPROJECTS\2006106-265 Jordan Lake WRRP Wake Co\Geotech\Report\Final-Phase 11\265-Final rpt Jordan Lake WRRP_Ph Ii.doc

1
S&ME, INC. / 3201 Spring Forest Road / Raleigh, NC 27616 / p 919.872.2660 f919.876.3958 / www.smeinc.com



Final Subsurface Exploration Report

S&ME Project No. 1051-06-265

Proposed Jordan Lake WRRP—Phase |I-Wake County, NC March 20, 2008
TABLE OF CONTENTS
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Final Subsurface Exploration Report S&ME Project No. 1051-06-265
Proposed Jordan L.ake WRRP—Phase lI-Wake County, NC March 20, 2008

1.0 PROJECT AND SITE DESCRIPTION

We understand the project consists of the design and construction of a distribution system of
reclaimed water within southern Research Triangle Park (RTP), extending from the
Durham/Wake County line to Thomas Brooks Park in Cary. The Wake County portion of
the project, or Phase I as it is referred to in this report, is predominately RTP south, which is
defined as that portion of Research Triangle Park within Wake County that remains
unincorporated. Proposed Phase I pipeline routes within RTP south include Development
Drive, Louis Stephens Drive, Kit Creek Road, and Davis Drive from Kit Creek Road
northward to Delta. The section of Alston Avenue south of the Durham/Wake County line
to Kit Creek Road has been included in Phase I of this project. The RTP Expansion Phase
includes Louis Stephens Drive, south of Kit Creek Road, and Little Drive to Davis Drive.
The subsurface exploration report for Phase I was submitted in our report dated October 18,
2007.

The Town of Cary’s Phase II portion is Alston Avenue south of Kit Creek Road, then Green
Level to Durham Road to the intersection with Green Level Church Road, and then onto
Green Hope School road and into Thomas Brooks Park.

The length of the project is approximately 13 miles. The proposed main water line will be a
4 to 20 inch diameter ductile iron pipe and will extend parallel to existing roadways within
roadway right-of-way limits. Proposed pipe invert depths will be about 5 to 6 feet below
the existing ground surfaces. Bore and jacking methods are proposed beneath Kit Creek
crossing located along Alston Avenue. '

2.0 AREA GEOLOGY

The site is located within one of several trough shaped basins that are present within the
Piedmont Physiographic Province. The basins were formed during the Triassic and early
Jurassic periods as a result of faulting and rcgional subsidence. Over time, the basins were
filled with sediment eroded from the adjacent igneous and metamorphic formations.
Although the basins may be grouped into areas having distinguishable geologic
characteristics, locally the area is simply referred to as the Triassic Basin. Sedimentary
sandstone, siltstone, mudstone and conglomerates are the predominant rock types within the
Triassic Basin. Igneous intrusions (dikes and sills) are present within the sedimentary rocks
in many areas. Near the ground surface, Triassic rocks and igneous intrusions are often
discontinuous with depth. The Triassic rocks can be present as relatively thin layers and the
intrusions in the form of boulders. Typical soils within the Triassic Basin consist of silts,
clays and clayey/silty sands. Near the surface the silts and clays are often moderately to
highly plastic. Where present, residual soils formed by weathering of igneous intrusions can
be of a softer/wetter consistency than surrounding Triassic sediments (silts and clays).
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3.0 EXPLORATION PROGRAM

Field exploration for this project included a visual site reconnaissance by representatives of
S&ME and performance of fifty-three soil test borings (B-70 through B-133) along
shoulders of existing roadway for proposed waterline routes. Sixty-eight borings were
proposed; however, fifteen borings were eliminated (B-102, B-103, B-107, B-110, B-116,
B-117, B-120, B-123 B-124, B-129, B-130, and B-134 — B-137) due to utility conflicts.
Borings were performed at approximately 500 feet intervals. Boring locations were selected
by representatives of S&ME, Inc. and in coordination with URS. Preliminary alignment
plans dated January 10, 2008, provided by URS Corporation were used. An S&ME
representative established boring locations in the field by using Global Positioning Satellite
(GPS) coordinates. Approximate final boring locations are shown on Figures 1A through
1E in the Appendix.

Borings were performed to depths ranging from about 3 to 28 feet below existing grades
using a CME 550x drill rig mounted on an all-terrain carrier and a Diedrich D-50 track
mounted rig. Split-spoon samples of subsurface soils were taken at approximate 2.5 foot
intervals above a depth of 10 feet and at 5 foot intervals below 10 feet. Standard
penetration tests were conducted in conjunction with split-spoon sampling in general
accordance with ASTM D 1586-99. Five bulk samples of auger cuttings were collected in
borings B-75, B-90, B-106, B-122 and B-127 between depths of 0 to 10 feet below the
existing ground surface. Boreholes were observed for groundwater at completion of
drilling.

For safety reasons, at the completion of drilling operations borings performed adjacent to
existing roadways were backfilled up to the original ground surface with auger cuttings.
Plastic borehole closure devices were placed near the tops of boreholes in an attempt to
improve ground surface stability. Representative split-spoon and bulk soil samples were
returned to our laboratory for quantitative testing and visual classification in accordance
with Unified Soil Classification System (USCS) guidelines.

The CME 550x and D-50 drill rigs are equipped with a hydraulic automatic hammers.
Standard penetration tests were performed with an autohammer and not with a traditional
rope, cathead and safety hammer. Research has shown that the standard penetration
resistance (N-value) determined by the autohammer is different than the N-value
determined by the safety hammer method. Most correlations that are published in the
technical literature are based on the N-value determined by the safety hammer method.
This is commonly termed Ny as the rope and cathead with a safety hammer delivers about
60 percent of the theoretical energy delivered by a 140 pound hammer falling 30 inches.
Several researches have proposed correction factors for the use of hammers other than the
safety hammer. The correction is made by the following equation:

Neo = Nsiea ¥*Cg
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Nieq 1s the value recorded in the field and N is the value to be used in correlation. Cg is
the energy correction factor for the hammer used. A correction factor of 1.3 is typically
used for the autohammer used during drilling.

The N-values reported on the profile and Test Boring Records are the actual, field derived
blow counts (Ngea). However, only corrected resuits should be used for analysis.

Representative soil samples obtained during the field exploration were tested in S&ME’s
laboratory to verify visual classifications of the soils and to evaluate the soils engineering
index properties. Laboratory testing included:

Natural Moisture Content (ASTM D 2216)
Atterberg Limits (ASTM D 4318)

Grain Size Analysis (ASTM D 422)

Standard Proctor Compaction (ASTM D 698)
pH of Soils (ASTM G51)

Soil Resistivity (ASTM G57)

Resuits of the laboratory testing are presented in the Appendix.

Test Boring Records and the profiles of Generalized Subsurface Conditions (Figures 2A
through 2I) are included in the Appendix of this report. Stratification lines shown on Test
Boring Records and profiles are intended to represent approximate depths of changes in soil
types. Naturally, transitional changes in soil types are often gradual and cannot be defined
at particular depths. Ground surface elevations are not shown on these documents.

3.1 Limitations of Exploration Program

With any subsurface exploration program, limitations to the information gathered exist.
Without being a complete list, the following limitations apply to information gathered
during the exploration:

e Borings were performed at approximate 500-foot spacings. Conditions between
borings including the elevation of rock are unknown.

e Soil test borings were performed at accessible locations along the proposed
alignment within the road right-of-ways and at sufficient distances to avoid
underground and overhead utilities. In several cases, the soil borings will not be in
the actual pipeline location.

e Portions of the roadways which have been filled in the past may contain boulders,
construction debris or rock pieces within the fill. Boulders, construction debris or
rock pieces will create difficult excavations during construction.

(W3]
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4.0 SUBSURFACE CONDITIONS

A surficial layer of topsoil, ranging in thickness from about 1 inch to 12 inches, was
encountered in several borings. A surficial layer of gravel was encountered in borings B-
118 and B-121 with thicknesses ranging from approximately 6 inches to 2 feet. Beneath the
surficial layers, borings encountered fill, alluvium, residual soils, and partially weathered
rock. The majority of the borings extended through moderate to high consistency soils,
partially weathered rock, and hard rock. A brief summary of these materials is discussed
below.

Fill

Fill soils were encountered along many sections throughout the project. Fill was
encountered to depths ranging from the existing ground surface to about 10 feet below
existing grades. Fill soils consist of silts (ML, MH), clays (CL, CH), and sands (SM, SC).
Standard Penetration Test (SPT) resistance values (N-values) in the fill soils range from 2 to
35 blows per foot (bpf). These values indicate that the existing fill have very soft to hard
consistency and loose to dense relative density. Gravel pieces and some organics were
encountered in portions of the fill. Rock pieces typically cause SPT values to increase when
encountered. As such, the consistency and relative density correlation with SPT blow count
in fill containing rock pieces is unconservative (values indicated material is harder).
Moisture contents of the encountered fill were typically dry of optimum to wet.

Alluvium

Alluvium is water deposited soils found below and adjacent to streams or lakes. Alluvial
soils were encountered below fill soils in test borings B-84 and B-85 located near the Kit
Creek where it crosses beneath Alston Avenue. Alluvial soils were encountered at depths
ranging from about 5 to 27.5 feet and mainly were classified as clayey silts and very loose to
loose sands. Standard Penetration Test (SPT) resistance values (N-values) in the alluvial
soils range from 3 to 8 blows per foot (bpf). These values indicate that the alluvium has a
stiff consistency and a very loose to loose relative density. Moisture contents of the
encountered alluvial soils were typically wet of optimum moisture.

Residuum

Most of the borings extended through residual soils common to the Triassic Basin.
Residual soils were encountered to depths ranging from about 0.1 to 18 feet below existing
grades. Residual soils consist of sandy and silty clays (CL, CH), sandy and clayey silts
(ML, MH), and silty sands (SM). Standard Penetration Test (SPT) resistance values (N-
values) in the residual soils range from 7 to 69 blows per foot (bpf). These values indicate
that the residuum has a stiff to very hard consistency and a medium dense to very dense
relative density. Moisture contents of the encountered residual soils were typically dry of
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optimum moisture to moist with some instances of soils exhibiting moisture contents wet of
optimum moisture.

Partially Weathered Rock

Partially weathered rock (PWR) and hard rock were encountered below fill, alluvial, and
residual soils at many locations. Borings encountered partially weathered rock at depths
ranging from approximately 0.3 feet to 27.5 feet below the ground surface. Partially
weathered rock is defined as material exhibiting standard penetration values in excess of
100 blows per foot (77 with autohammer). SPT N-values in partially weathered rock
ranged from 50 blows in 6 inches to 50 blows in O inches of penetration. Partially
weathered rock can be penetrated with some difficulty by power augers. In some borings,
layers of high consistency soil were encountered within partially weathered rock. Partially
weathered rock materials were typically dry of optimum moisture.

Material which refused auger advancement was encountered in test borings B-84, B-87, B-
93, and B-99. Auger refusal occurred at depths ranging from about 3 feet to 16.5 feet.
Auger refusal generally indicates the top of hard rock or boulders. Very hard soils, partially
weathered rock, and hard rock are difficult to excavate in trench form. Recommendations
on excavations extending through these materials are provided in section 6.1 of this report.

Groundwater

Water was observed in three (3) of the soil test borings at the time of boring completion.
Observed water levels ranged from about 4.5 feet to 12.5 feet below the ground surface.
Water was observed in ten (10) of the soil test borings after a 24 hour waiting period prior
to backfilling. Observed 24 hour water levels ranged from about the ground surface to 12
feet below the ground surface. Groundwater elevations can be expected to fluctuate due to
seasonal variations in rainfall, evaporation, and other factors. Additionally, perched water
may exist during wet periods of the year above less permeable fine-grained materials, such
as silts, clays, or rock materials.

4.1 Pipe Route Locations

Little Drive

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. Fill
was encountered in soil test borings B-70, B-72, B-73, B-74, B-76, and B-78. Fill was
encountered to depths ranging from the ground surface to 10 feet below the ground surface
and consisted of low and high plasticity clays, low plasticity silts and silty sands with trace
amounts of gravel and organics. Residual soils were encountered below the ground surface
in borings B-71, B-75, and B-77 to depths ranging from approximately 1.5 feet to
termination depths of 10 feet. Partially weathered rock materials were encountered
approximately 1.5 to 6.5 feet below the existing ground surface. Auger refusal was not
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encountered in soil test borings performed along Little Drive from the I-540 crossing to the
intersection with Davis Drive.

Groundwater was not encountered in soil test borings B-70 to B-78 immediately after
drilling operations.

Davis Drive

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. Fill
was encountered in soil test borings B-78 through B-83. Fill was encountered to depths
ranging from 5.5 to 10 feet below the ground surface and consisted of low and high
plasticity clays, low and high plasticity silts, and silty to clayey sands, sandy silts, and clayey
sands with trace amounts organics. Residual soils were encountered in borings B-78, B-81,
B-82, and B-83 at a depths ranging from approximately 5.5 to termination depths of 10 feet.
Residual soils primarily consisted of low to high plasticity clays. Partially weathered rock
materials were encountered at approximately 5.5 feet below the existing ground surface at
borings B-79 and B-81. Auger refusal was not encountered in soil test borings performed
along Davis Drive south of Little Drive to the Town of Morrisville town limits.

Groundwater was encountered in soil test boring B-81 at a depth of about 6.0 feet below the
ground surface.

Kit Creek Crossing at Alston Avenue

Beneath the surficial layer of topsoil, fill, alluvium, and residual soils were typically
encountered. Fill was encountered in soil test borings B-84 and B-85. Fill was
encountered to depths ranging from 5 to 12 feet below the ground surface and consisted of
silty clays, sandy silts, and clayey sands with trace amounts of gravel and organics. Alluvial
soils were encountered below the fill materials in both borings between depths of about 5 to
27.5 feet. Alluvial soils consisted of clayey silts and silty to clayey sands. Residual soils
were encountered below the alluvial soils in boring B-84 to a depth of approximately 16
feet. Residual soils primarily consisted of sandy silts. Partially weathered rock materials
were encountered approximately 16 to 27.5 feet below the existing ground surface. Auger
refusal was encountered in soil test boring B-84 at a depth of 16.5 feet.

Groundwater was encountered in the borings at depths ranging from about 4.5 to 12.5 feet
immediately after drilling operations.

Green Level to Durham Road

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. Fill
was encountered in soil test borings B-86, B-89, B-90, B-92, B-95, B-96, B-97, B-100, B-
101,B-105, B-108, B-111, B-112, B-113, B-114, B-118, B-121, and B-122. Soil test
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borings B-102, B-103, B-107, B-110, B-116, B-117, and B-120 were not performed due to
utility conflicts. Fill was encountered to depths ranging from 1.5 to boring termination
depths of 10 feet below the ground surface and consisted of low to high plasticity clays, low
to high plasticity silts, and silty to clayey sands with trace amounts of gravel and organics.
Residual soils were encountered below the ground surface in borings B-87, B-88, B-91, B-
93, B-98, B-104, B-106, B-109, and B-1135; and the remaining borings beneath surficial
layers to depths of approximately 1.5 to 18 feet. In boring B-106 and B-112, residuum was
encountered beneath a layer of partially weathered rock at depths ranging from
approximately 5.5 feet to a termination depth of 10 feet. Residual soils primarily consisted
of low to high plasticity clays, low plasticity silts, and silty sands. Partially weathered rock
materials were encountered approximately 0.3 to 18 feet below the existing ground surface.
Auger refusal was encountered in soil test borings B-87, B-93, and B-99 at a depths ranging
from 3 to 9 feet.

Groundwater was measured in soil test boring B-87, B-95, B-100, B-101, B-106, B-114,
and B-121 at a depths at depths ranging from about 0 to 12.0 feet below the ground surface.
Perched water conditions due to surface runoff were observed above less permeable fine-
grained materials in several of the borings.

Green Level Church Road

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. Fill
was encountered in soil test borings B-125, B-126 and B-127. Soil test borings B-123 and
B-124 were not performed due to utility conflicts. Fill was encountered to depths ranging
from 2 to 5.5 feet below the ground surface and consisted of low to high plasticity clays.
Residual soils were encountered in borings borings B-125, B-126, and B-127 at a depths
ranging from the existing ground surface to termination depths of 10 feet. Residual soils
primarily consisted of low to high plasticity clays and low to high plasticity silts. Partially
weathered rock materials were not encountered within 10 feet below the ground surface.
Auger refusal was not encountered in soil test borings performed along Green Level Church
Road.

Groundwater was encountered in soil test boring B-125 at a depth of about 5.0 feet below
the ground surface after 24 hour waiting period prior to backfilling.

Thomas Brooks Park

Beneath the surficial layer of topsoil, fill and residual soils were typically encountered. Fill
was encountered in soil test borings B-127, B-128, B-131, B-132, and B-133. Soil test
borings B-129 and B-130 were not performed due to utility conflicts. Fill was encountered
to depths ranging from 2 to 6.5 feet below the ground surface and consisted of low to high
plasticity clays. Residual soils were encountered in borings borings B-125, B-126, and B-
127 at a depths ranging from the existing ground surface to termination depths of 10 feet.
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Residual soils primarily consisted of low to high plasticity clays, low plasticity silts, and
silty to clayey sands. Partially weathered rock materials were encountered at about 3 feet
below the ground surface in soil test boring B-132. Auger refusal was not encountered in
soil test borings performed within Thomas Brooks Park.

Groundwater was encountered in soil test boring B-133 at a depth of about 6.5 feet below
the ground surface after 24 hour waiting period prior to backfilling.

Green Hope School Road

Soil test borings B-134 to B-137 were not performed due to utility conflicts. Based upon
our Preliminary Subsurface Exploration Report dated October 27, 2006, five CPT
soundings performed along the north side of Green Hope School Road were pushed to
termination depth of 8.5 to 10 feet. Refusal was not encountered in test soundings
performed along Green Hope School Road alignment.

5.0 LABORATORY TEST RESULTS

Laboratory tests were performed on representative bulk (bag) samples obtained during the
field exploration phase of this project. These tests included classification tests (Atterberg
limits and grain size distribution) to aid in estimating the physical properties of the soils and
standard Proctor moisture-density testing to determine the compaction characteristics of
potential fill materials. In addition, pH and resistivity tests were performed. The results of
the laboratory tests and brief descriptions of the laboratory test procedures performed during
this phase of the exploration are presented in the Appendix of this report.

Classification tests were performed on all five bulk samples. The Atterberg Limits test
results indicate, liquid limits and plasticity indices ranging from 21 to 65 and 2 to 37,
respectively, indicating a low to high plasticity soils. Grain-size testing results indicate that
soils on site are predominantly composed of sandy to silty clays and silty clayey sands.

Results of resistivity testing on the bulk samples indicate resistivity values ranging from
10,840 to 20,733 ohms-cm in an as received condition and values ranging from 5,218 to
8,314 ohms-cm after a 24 hour condition. Results of pH testing indicated pH values ranging
from 5.27 to 5.74.

Results of standard Proctor moisture-density tests (ASTM D698) indicate maximum dry
densities ranging from approximately 98.0 to 120.9 pounds per cubic foot with
corresponding optimum moisture contents of 11.3 to 23.9 percent. The natural moisture
contents of the bulk samples ranged from approximately 8 to 28 percent. The bulk samples
from soil test borings B-75, B-90, and B-106 were below optimum moisture content by
about 3 to 5 percent. The bulk samples from soil test borings B-122 and B-127 had natural
moisture content that were approximately 3 to 4 percent above optimum moisture content.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Excavation of very hard soils, partially weathered rock, and hard rock will be needed.
Materials which are expected to require difficult excavation were encountcred at depths
ranging from about 0.3 to 27.5 feet across the project. Near surface soils are moisture
sensitive and will rapidly deteriorate when wet. Groundwater is expected at some bore and
jack locations and along drainage features along the project corridor.

When reviewing the following recommendations, please note that the project corridors
have been previously graded. Past experience with previously graded sites indicates that
unexpected conditions often exist. These may include deeper deposits of poorly
compacted fill, deleterious materials within the fills, active and abandoned utility lines,

and others.

The following sections provide more detailed conclusions and recommendations regarding
site development.

6.1 Excavations

Based on borings, we expect that excavations will extend through moderate to high
consistency soils, partially weathered rock and hard rock. Hard digging and blasting will be
necessary to excavate materials at this site.

All excavations should be sloped or shored in accordance with local, state, and federal
regulations, including OSHA (29 CFR Part 1926) excavation trench safety standards. The
contractor is solely responsible for site safety. This information is provided only as a
service, and under no circumstance should S&ME be assumed to be responsible for
construction site safety.

Localized zones of perched water may be present within the near surface soils following
periods of rainfall. We expect that groundwater infiltration can likely be controlled by
ditching and/or pumping from sumps within excavations.

Our comments regarding excavation of various materials are presented below. When
reviewing these comments, please note that the location and depth of partially weathered
rock and hard rock varies over relatively short horizontal distances. As a result, there is a
potential that rock in various forms may be encountered intermediate of the boring locations
or at higher elevations. We recommend that the pipeline be embedded as shallow as
possible below final grades to reduce the amount of difficult excavation required.

Moderate Consistency Soils - Past experience indicates that these materials can be
excavated by routine earth moving equipment. Local excavation for shallow utility trenches
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can be accomplished by a track-mounted backhoe.

High Consistency Soils and Highly Weathered to Partially Weathered Rock - The
subsurface exploration indicates that high consistency soils and highly weathered to
partially weathered rock exist along portions of the alignment. Excavation of utility
trenches is slow and difficult even with the use of large track mounted backhoes equipped
with rock teeth. Based on past experience, a portion of these materials (typically SPT
values of 50 blows in 4 inches and softer) can be excavated with a large track mounted
backhoe such as a CAT-325 or larger, equipped with new rock teeth; however, the
excavation process is typically very slow. Therefore, it is generally more expedient to
preloosen very hard soils, partially weathered rock with light blasting in confined
excavations.

It is important to note that the success of excavation with track mounted backhoes in
confined excavations is dependent upon many factors. These include weakness seams
within these materials, orientation of the seams, skill of the operator, and the diligence with
which the contractor pursues excavation. As a result, it is impossible to accurately predict
the quantities of materials requiring blasting. Also, as evidenced by borings performed for
this exploration, the elevation and consistency, partially weathered rock, and hard rock
varies significantly at this site.

Slightly Weathered Rock to Hard Rock

The subsurface exploration indicates that slightly weathered to hard rock exists along
portions of the alignment. These materials when encountered will require blasting, a hoe-
ram or other pneumatic equipment to improve the speed of excavation.

Rock excavation for trenches should be defined as materials and obstructions encountered
that cannot be practically excavated with a large track mounted backhoe such as a CAT-325
or larger, equipped with new rock teeth. Practical excavation is defined as the ability to
remove at least 10 cubic yards during one (1) hour of continuous digging.

If blasting is performed near existing structures, blast induced vibrations should be
monitored. The blasting subcontractor should be responsible for maintaining induced
vibrations below acceptable levels. Depending on the sensitivity of the structure to
vibration, accepted levels are typically defined as a maximum peak particle velocity on the
order of 1 to 2 inches per second. Older, more sensitive structures may require that
vibrations (as measured by the peak particle velocity) are less than these values. Prior to
blasting, we recommend that a preblast survey of nearby structures be performed to
determine and document existing conditions.
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6.2 Groundwater Concerns during Excavation

Based on results of our borings, we expect excavation to pipe inverts will encounter perched
water/groundwater. The presence of groundwater should be expected along the proposed
alignment during open cut trenches near the watershed along Alston Avenue near Kit Creek,
along Green Level to Durham Road near Nancy Branch and Morris Branch, and within the
southeastern corner of Thomas Brooks Park. Additionally, groundwater should be expected
at other drainage features and low-lying areas. Shoring or relatively flat excavation slopes
along with dewatering measures will be required to control infiltration and prevent
sloughing/collapse of excavation sidewalls. We do not expect perimeter well points will be
- effective in dewatering sandy and silty clays and sandy and clayey silts encountered within
proposed pipeline excavations. Side trenches within the excavation combined with
pumping from collection sumps will be required. We expect less dewatering will be needed
with shoring than with open excavation and flattened slopes. All excavation slopes or
shoring should comply with current OSHA Trench Protection Guidelines. Slope and
shoring design should properly account for hydrostatic pressures and seepage. The method
of groundwater control will be dependent upon the Contractor’s construction methods. Asa
result, actual measures to control groundwater should be determined by the Contractor.

6.3 High Plasticity Soils

Highly plastic silts and clays were encountered within several borings. It has been our
experience that highly plastic soils, with plasticity indices greater than 30, do not perform

~ well when exposed near final subgrade elevations due to their potential to shrink and swell
with changes in moisture content and loss of strength when wet. When encountered, highly
plastic soils should be undercut within 1 foot below the pipe inverts.

6.4 Reuse of On-site Soils

In general, a majority of the soils at this site having a Unified Soil Classification (USCS)
designation of CL, ML, SM, SP, or SW are suitable for reuse as trench backfill provided
that the moisture content is properly controlled during placement and compaction.
Depending on prevailing weather conditions during fill placement, some drying or wetting
of soils may be required prior to their placement as trench backfill. Highly plastic soils
having a USCS designation of MH or CH are not suitable for reuse as trench backfill as
discussed above.

A portion of the partially weathered rock and hard rock encountered should break down to
gravel, sand, and silt-sized particles upon compaction. Conversely, it is likely that materials
containing boulders and weathered rock fragments will also be encountered where blasting
or hard digging is required. Rock pieces greater than 3 inches in diameter should not be
placed as trench backfill. Rock pieces should be thoroughly mixed with soil and compacted
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as recommended below. In no case should boulders or rock pieces be stacked on top of
each other, which could create void spaces and lead to raveling of the soil fill.

It may be necessary to add moisture to excavated partially weathered rock materials to
achieve adequate compaction. We recommend that compaction moisture be at or slightly
above the optimum compaction moisture content. It has been our experience that partially
weathered rock materials compacted dry of the optimum moisture content will lose strength
and become more compressible if later exposed to moisture. Increased compressibility and
loss of strength can result in post construction settiement. Adding moisture will also help
break down partially weathered rock to gravel and soil size particles.

6.5 Bedding Materials

Washed stone (NCDOT Select Material Class VI - No. 57 or 67) or dry sand (NCDOT
Select Material Class III) will likely be needed as a bedding material below most of the pipe
sections installed within open trenches. Bedding material will provide a more stable
working surface for pipe placement and will facilitate installation of the pipe to design
grades. The need for bedding will depend primarily on the extent of groundwater and
surface water infiltration that occurs.

Bedding materials should be placed on stable subgrades. At least 4 inches of bedding
material is recommended between partially weathered rock/hard rock and the piping.

6.6 Trench Backfill

After proper site preparation, trench areas may be raised to their design subgrade
elevations using suitable soils compacted in 6 inch loose lifts. A degree of compaction
corresponding to at least 95 percent of the soil’s standard Proctor maximum dry density
(ASTM D 698) should be achieved. Fill soils should be maintained within 2 percent of
optimum moisture during compaction.

Beneath pavements and sidewalks, compact the final 8 inches below finished subgrades
to at least 100% of the soil’s standard Proctor maximum dry density (ASTM D 698)
within 2 percent of optimum moisture.

Site preparation including fill placement and compaction should be observed by the
geotechnical engineer or a qualified soils technician. A sufficient number of density tests
should be conducted to confirm that adequate compaction is achieved.

6.7 Boring and Jacking

Bore and jack construction methods are proposed along Alston Avenue beneath Kit Creek.
The boring and jacking contractor should closely review the subsurface conditions
described in this report and boring logs. Installation techniques and equipment should
account for interlayered sands and clays with groundwater, shallow perched groundwater,
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and partially weathered rock and possible hard rock. The installation method selected
should be the responsibility of the contractor.

" Based upon the subsurface conditions encountered at borings B-84 and B-85, at the Kit
Creek crossing, fill material consisting of loose clayey sands, stiff clays, and very soft to
stiff silts overly alluvial sandy soils. These alluvial sandy soils are below the groundwater,
observed between 4.5 to 12 feet below the existing grades. Alluvial soils overly very hard
residual silts and partially weathered rock and auger refusal materials at about 16.5 to 28.7
feet below the existing grades. Based upon proposed pipe invert elevations and expected
" excavations, boring through fill and loose sandy soils below the water table is expected.
Partially weathered rock and hard rock may exist at higher elevations between borings.
Therefore, the contractor should be prepared to make any necessary adjustments that may be
required to advance through hard materials.

Utility construction using trenchless installations within NCDOT right-of-way should be
performed in accordance with the latest edition of the NCDOT Standard Specifications for
Roads and Structures, Section 1500.

6.8 Corrosion Protection

Bulk samples deemed representative based on visual and manual classification were
selected from five borings and were tested in our laboratory for pH and resistivity (specific
conductance). The average pH test result was 5.56 and the resistivity test results indicate an
average resistivity of 16,239 ohms-cm in the as received condition and 6,947 ohms-cm after
a 24 hour condition. Various studies have related the resistivity of the soil to the corrosivity
as a means of predicting corrosion potential. The table shown below is taken from the
publication “Underground Corrosion” prepared by the American Society for Testing and
Materials, Bulletin STP-741.

Soil Corrosivity versus Resistivity

Soil Corrosivity Soil Resistivity (ohms-cm)
Very corrosive 0 to 2,000
Corrosive 2,000 to 5,000
Moderately corrosive 5,000 to 10,000
Mildly corrosive 10,000 to 25,000
Relatively less corrosive 25,000 to 50,000
Progressively non-corrosive 50,000 to 100,000

Although a number of other factors are important, apparent resistivity is considered a
reliable indicator of corrosivity in soil. Therefore, the sampled soils appear to have a
moderate to mild potential for corrosivity based on the resistivity test results. Cathodic
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protection is typically recommended where resistivity is less than 25,000 ohms-cm.

7.0 QUALIFICATIONS OF REPORT

This report has been prepared in accordance with generally accepted engineering practice
for specific application to this project. Any wetland, environmental, or contaminant
assessment efforts are beyond the scope of this geotechnical exploration. Therefore, those
issues are not addressed in this geotechnical exploration report. The conclusions and
recommendations contained in this report are based on the applicable standards of our
profession at the time this report was prepared. No other warranty, express or implied, is
made. "

Conclusions and recommendations submitted in this report are based, in part, upon the data
obtained from the subsurface exploration. The nature and extent of variations between the
borings made may not become evident until construction. If variations appear evident, then
it will be necessary to re-evaluate the recommendations of this report. In the event that any
changes in the nature, design, or location of the proposed pipeline are planned, the
conclusions and recommendations contained in this report should be reviewed, modified or
confirmed in writing. We recommend that our firm be provided the opportunity for general
review of final design specifications to confirm that our recommendations are properly
interpreted and implemented.

14
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LEGEND TO SOIL CLASSIFICATION AND SYMBOLS

5 A €K

SOIL TYPES
(Shown in Graphic Log)

P Fill
. Asphalt

Zi ] Concrete

Topsaoll

o, Gravel

Sand

Silt

VA Clay

Organic

Silty Sand
//// Clayey Sand

Sandy Silt

% Clayey Silt

/. ’ Sandy Clay

AN

Silty Clay

Partially Weathered
Rock

7 Cored Rock

WATER LEVELS
(Shown in Water Level Column)

Water Level At Termination of Boring
Water Level Taken After 24 Hours
Loss of Drilling Water

Hole Cave

CONSISTENCY OF COHESIVE SOILS
STD. PENETRATION

RESISTANCE
CONSISTENCY BLOWS/FOOT
Very Soft Oto2
Soft 3to4
Firm 5t08
Stiff 9to0 15
Very Stiff 16 to 30
Hard 3110 50
Very Hard Over 50

RELATIVE DENSITY OF COHESIONLESS SOILS
STD. PENETRATION

RESISTANCE

RELATIVE DENSITY BLOWS/FOOT
Very Loose Oto4
Loose 5t010
Medium Dense 11 t0 30
Dense 3110 50
Very Dense Over 50

SAMPLER TYPES

(Shown in Samples Column)
B Shelby Tube

Split Spoon

Rock Core

O =~ X

No Recovery

TERMS

Standard - The Number of Blows of 140 Ib. Hammer Falling
Penetration 30 in. Required to Drive 1.4 in. |.D. Split Spoon
Resistance Sampler 1 Foot. As Specified in ASTM D-1588.

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

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

ENGINEERING  TESTING
ENVIRONMENTAL SERVICES




S&ME BORING LOG 265 PHASE ILGPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Il
Wake County, North Carolina
S&ME Project No. 1051-06-265

BORING LOG B-70

DATE DRILLED: 2119/08 ELEVATION: NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 8.7 ft with autohammer. Reported SPT results are
DRILLER: A. Martin WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD:_Split spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
T = .~ wBLOW COUNT
- e >15 gs = ICOREDATA | STANDARD PENETRATION TESTDATA |
= o | o SJlFE = lwo =z 8 g (blows/ft) 3
o 3% O MATERIAL DESCRIPTION r|<8|lFgLYzE 2 & =
N wig=S|(E€a|s £ 3 / CORE REMARKS =
0] A Ih2é 5 ¢ =z
2 DhglE & 8 10 20 30 6080
> —
Woe7 SANDY CLAY (CL), stiff, brown, moist, (FILL)
| 31415
8
/, - - 9 |20 bos4 i
5 SANDY SILT (ML), hard, reddish tan, moist, B 50/4
\ (RESIDUUM) o
SANDY CLAY (CL), reddish brown, moist to dry, HC = or6”
( (PARTIALLY WEATHERED ROCK) SR
=P0/3 : Lo : @s0/3"

" SILTY SAND (SM), reddish tan, dry, fine grained,
(PARTIALLY WEATHERED ROCK)
Boring terminated at 8.7 Teet

NOTES:

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

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

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.
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PROJECT: Jordan Lake WRRP Phase li
Wake County, North Carolina BORING LOG B-71
S&ME Project No. 1051-06-265

S&ME BORING LOG 265 PHASE 11.GPJ S&ME.GDT 3/17/08

DATE DRILLED: 2/19/08 ELEVATION: NOTES: Boring It?cation !s approximate.
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 8.8 ft with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
0 > ~~ Lt {BLOW COUNT
- %) =15 g E,g / gORE DATA|  STANDARD PENETRATION TESTDATA | wi
EslXo JlFr = lwo z 9 9 {blows/ft) D
o 81% S MATERIAL DESCRIPTION x|L8|lZnYlzE 2 2 =
gz wlg SIS¥e|(~ 3 2 / CORE REMARKS >
5 cld |3E3|s 8¢ z
= “ogplE &8 10 20 30 . 6080
(TOPSOIL) / ] - A o
SANDY CLAY (CL), hard, brown, dry, (RESIDUUM) i 4 11015
7 ]
SANDY SILT (ML), very hard, reddish brown, dry, 7 91432
5 (RESIDUUM) -
e : 27 boi6
SANDY SILT (ML), reddish brown, dry, — T
- (PARTIALLY WEATHERED ROCK) . o/
b <

Boring terminated at 8.8 feet

NOTES:

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

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

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

Page 1 of 1




PROJECT: Jordan Lake WRRP Phase I
Wake County, North Carolina
S&ME Project No. 1051-06-265

BORING LOG B-72

DATE DRILLED: 2/19/08

ELEVATION:

DRILL RIG: Diedrich D-50

BORING DEPTH: 10.0 ft

DRILLER: A. Martin

WATER LEVEL: Dry@TOB

HAMMER TYPE: Automatic

LOGGED BY: B. Keaney

NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
with autohammer. Reported SPT results are
uncorrected.

S&ME BORING LOG 265 PHASE Il.GPJ S&ME.GDT 3/17/08

SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
= .~ W ]|BLOW COUNT
- Q >13 e é% /CORE DATA|  STANDARD PENETRATION TEST DATA |
EEE8 MATERIAL DESCRIPTION JlEguguls 88 Blovs/y =
w e % b wig < (g Eg =z = / CORE REMARKS S
<o < 5 © © 4
S| 532 2 3 10 2030 6080
7] SANDY CLAY (CL), firm, reddish brown, with SR S
| é gravel, wet, (FILL) 21213 .
%
] SILTY SAND (SM), medium dense, purpleish red,
. moist, fine grained, (FILL) 6616 12
7 SANDY SILT (ML), very stiff, reddish brown, moist,
- (FILL) 137 12
HC
| ? SILTY CLAY (CH), stiff, tan, moist to wet, (FILL) alals
10 Z — °
Boring terminated at 10 feet
NOTES:

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

2. BORING, SAMPLING AND PENETRATION TEST DATA IN GENERAL

ACCORDANCE WITH ASTM D-1586.

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

Page 1 of 1
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S&ME BORING LOG 265 PHASE 1l.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Il
Wake County, North Carolina
S&ME Project No. 1051-06-265

BORINGLOG B-73

DATE DRILLED: 2/14/08

ELEVATION:

DRILL RIG: CME-550x

BORING DEPTH: 10.0 ft

DRILLER: R. Norwood

WATER LEVEL: Dry@TOB

HAMMER TYPE: Automatic

LOGGED BY: B. Keaney

NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
with autohammer. Reported SPT results are
uncorrected.

SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.8.A.
] . — i |BLOW COUNT
%) S8 2, 5% /COREDATA|  STANDARD PENETRATION TESTDATA |
E::I@ UiE = w o ¥ o g (blows/ft) o
o 1% O MATERIAL DESCRIPTION M ER A= 2 g <
W< ?9 = wigegegls = 2 / CORE REMARKS s
= < & © & z
S| 9535|F 2 3 10 20 30 6080
i (TOPSOIL) / S
i SILTY SAND (SM), medium dense, reddish brown, 71810 18
moist, fine grained, (FILL)
3 SANDY SILT (ML), very stiff, brown, trace organics,
. moist, (FILL) 51718 .
| SANDY CLAY (CL), stiff to very stiff, reddish brown,
with gravel, maist, (FILL)
| é He alals 0
K
7 / 15(10] 6 16
10 —
Boring terminated at 10 feet
NOTES:

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

2. BORING, SAMPLING AND PENETRATION TEST DATA IN GENERAL

ACCORDANCE WITH ASTM D-1586.

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

Page 1 of 1
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S&ME BORING LOG 265 PHASE 11.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Ii
Wake County, North Carolina BORING LOG B-74
S&ME Project No. 1051-06-265
NOTES: Boring location is approximate.
: 2/19/08 ELEVATION:
DATE DRILLED Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 10.0 ft with autohammer. Reported SPT results are
DRILLER: A. Martin WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
o ~ W |BLOW COUNT
T %) > 5 2 5%- /COREDATA|  STANDARD PENETRATION TEST DATA |
EglE 8 MATERIAL DESCRIPTION S5 |ugulz B8 N 2
Wi 9 fHlgelgaeg® = < / CORE REMARKS g
N [ Elg |sE2|& & & z
S YoGls BB 10 20 30 6080
] SANDY SILT (ML), stiff, brown and tan, moist, § I
(FILL)
i ] 3laf7 “
| SANDY CLAY (CL), firm, reddish brown, moist, |
7 (FILL) 333 6
5— -
| / He i 5(5]|6 1
] SILTY SAND (SM), medium dense, tannish red, i
moist, (FILL) 61514 o
10 —
Boring terminated at 10 feet
NOTES:
Page 1 of 1

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

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

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




S&ME BORING LOG 265 PHASE 11.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase i

Wake County, North Carolina
S&ME Project No. 1051-06-265

BORING LOG B-75

DATE DRILLED: 2/19/08 ELEVATION:

DRILL RIG: CME-550x BORING DEPTH: 10.0 ft

DRILLER: R. Norwood WATER LEVEL: Dry@TOB

HAMMER TYPE: Automatic LOGGED BY: B. Keaney

NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
with autohammer. Reported SPT resuits are
uncorrected. Bulk sampie obtained from 1 to 10
feet.

SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
o . — W]BLOW COUNT
- e > |3 |2 £ 5|/COREDATA|  STANDARD PENETRATION TESTDATA | 1
E =i o YEzlwoklz ¢ g (blows/ft) =]
5 8% 0 MATERIAL DESCRIPTION x|< 3 Uyl = & <
W £ g = i R R / CORE REMARKS >
<« < & £ ©
z|™ SHHE B E 10 20 30 6080
\ (TOPSOIL) /] R
SANDY CLAY (CL), maroon gray, moist to dry, m Rl
(RESIDUUM)
SANDY CLAY (CL), brownish gray, moist to dry, K 34 ko/51
5 E (PARTIALLY WEATHERED ROCK)
X 36 poa
Q HC
16 | 42 B0/5T
o W 1 I
Boring terminated at 10 feet
NOTES:

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

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

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

Page 1 of 1
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S&ME BORING LOG 265 PHASE Il.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Il
Wake County, North Carolina BORING LOG B-76
S&ME Project No. 1051-06-265
DATE DRILLED: 2/19/08 ELEVATION: NOTES: Boring location is approximate.
) Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 10.0 ft with autohammer. Reported SPT results are
DRILLER: A. Martin WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: [EASTING;
DRILLING METHOD: 2%" H.S.A.
| ~ 1| BLOW COUNT
- o g3 g -E?_: /COREDATA|  STANDARD PENETRATION TEST DATA |
[y = = WIE = lw o z & g (blows/f) 2
T e MATERIAL DESCRIPTION x| L 8|FUYzE & & e
w e ?D s wlg = EE Bl 5 = | CORE REMARKS ;
< << B L o
S|Y |»55|% B 8 10 20 30 6080
| SANDY SILT (ML), stiff, reddish tan, moist, (FILL) i : Do
. 4156 »
i ? SANDY CLAY (CL), very stiff, tan, moist, (FILL) ]
. / 7 41719
5— / . 16
7] SANDY SILT (ML), very stiff, reddish tan, moist, ]
i (FILL) : 1T} 16
HC i
R / SANDY CLAY (CH), very stiff, tan, trace roots, | i
moist, (FILL)
10 // ( ] 14
Boring terminated at 10 feet
NOTES:
Page 1 of 1

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

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

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




S&ME BORING LOG 265 PHASE Il.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase i
Wake County, North Carolina BORING LOG B-77
S&ME Project No. 1051-06-265
DATE DRILLED: 2/19/08 ELEVATION: NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 8.9 ft with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
o — Lu[BLOW COUNT
< o >15 2 5% /COREDATA|  STANDARD PENETRATION TESTDATA | w
E=|T o YUEslwoHlE o g (blowsfit) ]
. 81%9 MATERIAL DESCRIPTION x| 8 |gOoYz 2 2 z
w e g = wigeigrals o 3 | CORE REMARKS >
< & ©° ©
S| 958z 2 oz 10 2030 6080
1IN dopsony / | R
. 30 p0/4
\ SANDY SILT (ML), tannish gray, dry, (RESIDUUM) / 4 K
SANDY SILT (ML), tannish gray, dry, (PARTIALLY . !
WEATHERED ROCK) / 1 xp%
5 SANDY CLAY (CL), brownish gray, moist to dry, -
(PARTIALLY WEATHERED ROCK) 1 o
] SANDY SILT (ML), tan, moist to dry, (PARTIALLY HC | ﬁ
WEATHERED ROCK) | S .
i SANDY CLAY (CL), reddish brown, moist to dry, PO L o
\ (PARTIALLY WEATHERED ROCK) /|
Boring terminated at 8.9 feet
NOTES:

Page 1 of 1

S&ME

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

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

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




PROJECT: Jordan Lake WRRP Phase li
Wake County, North Carolina
S&ME Project No. 1051-06-265

BORINGLOG B-78

DATE DRILLED: 2/19/08 ELEVATION:

DRILL RIG: Diedrich D-50 BORING DEPTH: 10.0 ft

DRILLER: A. Martin WATER LEVEL: Dry@TOB

HAMMER TYPE: Automatic LOGGED BY: B. Keaney

NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
with autohammer. Reported SPT results are
uncorrected.

S&ME BORING LOG 265 PHASE II.GPJ S&ME.GDT 3/17/08

SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
=  — W |BLOW COUNT
0 >15 |2 5‘& /CORE DATA|  STANDARD PENETRATION TESTDATA | 1
E ol o YiEslucHlz 9 g (blowsft) >
EElz8 MATERIAL DESCRIPTION AR IEFER:E: 2
w g ?9 9 wlgelEegs = o / CORE REMARKS >
< B © ©
gyu SHGE 2B 10 20 30 6080
i SILTY SAND (SM), loose, tannish green, with oo
gravel, moist, (FILL) 2133
] SANDY SILT (ML), very soft, grayish tan, with
s gravel, trace organics, moist, (FILL) 3P}
_/ SANDY CLAY (CL), hard, tan, moist, (RESIDUUM) HC 61214
4/ 13 ] 14|16
10 —
Boring terminated at 10 feet
NOTES:

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

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

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

Page 1 of 1
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PROJECT: Jordan L.ake WRRP Phase i
Wake County, North Carolina BORINGLOG B-79
S&ME Project No. 1051-06-265
DATE DRILLED: 2/19/08 ELEVATION: :g:s:‘;di:’::g;:z:"::t::::’g?r’;‘;;tzﬁ |
DRILLER: A. Martin WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: lEASTING:
DRILLING METHOD: 2% H.S.A.
0 — w |BLOW COUNT
_ o s Z g 5% 1 CORE DATA W
EEIES MATERIAL DESCRIPTION A IETIER R 2
w e wig s (g eg|I z 3 REMARKS >
S <z |5 53(€ %% z
s 9 og|lE § 8
V.
B / SANDY CLAY (CL), stiff, reddish brown, trace i ]
7] roots, moist, (FILL)
i % i 34 J,
7. _ _
B 7 SANDY CLAY (CL), firm, tan, with gravel, moist, | |
1 (FILL) 333 .
55 | ]
SANDY CLAY (CL), reddish tan, dry, . 27 ot 7
(PARTIALLY WEATHERED ROCK) HC - | 506"
| KSOIS' _| sor8”
Boring terminated at 9 feet
g
)
5
2]
w
=
3
o
©
u
b
a
['»]
&
(U]
9
(&)
=z
['4
[=]
m
w
s
2
NOTES:
Page 1 of 1

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

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

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




S&ME BORING LOG 265 PHASE I.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase |l
Wake County, North Carolina BORING LOG B-80
S&ME Project No. 1051-06-265
DATE DRILLED: 2/19/08 ELEVATION: NOTES: Boring It?cation is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 10.0 ft | with autohammer. Reported SPT results are
DRILLER: A. Martin WATER LEVEL. Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Spilit spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
o — W [BLOW COUNT
L e 515 |2 5% I CORE DATA|  STANDARD PENETRATION TESTDATA |
= =X o w Eoluwo =z 9 g (blows/ft) 2>
o 39S MATERIAL DESCRIPTION x|< B |IFUYZE = B =z
Dvg..l wim = EE%E S = / CORE REMARKS >
< < s L o
s|v R 10 20 30 6080
B SANDY CLAY (CL), stiff, reddish brown, moist, | R
% (FILL) 7|55
1 / . 10
| % SILTY CLAY (CH), firm, grayish tan, moist, (FILL) | 2lal2
4
5 ? -
// ] 31295 .
SANDY SILT (ML), stiff, grayish black, some HC |
\ organics, moist, (FILL)
10 1} SILTY SAND (SM), loose, tannish gray, moist, fine 615|3 8
\ grained, (FILL) a
Boring terminated at 10 feet
NOTES:
A Page 1 of 1

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

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

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




PROJECT: Jordan Lake WRRP Phase H
Wake County, North Carolina BORING LOG B- 81
S&ME Project No. 1051-06-265

S&ME BORING LOG 265 PHASE IL.GPJ S&ME.GDT 3/17/08

DATE DRILLED: 2/19/08 ELEVATION: NOTES: Boring Itfcation is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 9.8 ft with autohammer. Reported SPT results are
DRILLER: A. Martin WATER LEVEL: 6.0 After 24 Hrs,Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD:_ Split spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
7= ~ (w[BLOW COUNT
- ) =12 2 5 = /COREDATA|  STANDARD PENETRATION TESTDATA | 4w
i o JlEgluohiz & 8 (blows/fy =
o 31% o MATERIAL DESCRIPTION x|< 8 [Fuddiz & & z
o= g par] wig S EE% < z / CORE REMARKS >
< | < =4 C_E [ =z
| I ERR 10 20 30 6080
] 7 SANDY CLAY (CL), very stiff, reddish brown, moist, A oo :
I é (FILL) ] 10]9}s
| CLAYEY SILT (MH), stiff, reddish brown, moist, |
FILL 41414
(FILL)
5— ]
7] SANDY CLAY (CL), hard, maroon gray, moist to H__!C 7 |
\ dry, (RESIDUUM) /| § 21 | 38 pOIS
SANDY CLAY (CL), maroon gray, dry, (PARTIALLY .

Boring terminated at 9.8 feet

NOTES:

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

2. BORING, SAMPLING AND PENETRA TION TEST DATA IN GENERAL
ACCORDANCE WITH ASTM D-15

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

Page 1 of 1




S&ME BORING LOG 265 PHASE Il.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase I
Wake County, North Carolina BORING LOG B- 82
S&ME Project No. 1051-06-265
DATE DRILLED: 2/20/08 ELEVATION: NOTES: Boring location is approximate.
- - Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 10.0 ft with autohammer. Reported SPT results are
DRILLER: A. Martin WATER LEVEL: Dry@TOB uncorrected. Boring offset 22 feet from original
HAMMER TYPE: Automatic LOGGED BY: B. Keaney location.
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
= ~ L |BLOW COUNT
o 21z |2 éfi /COREDATA|  STANDARD PENETRATION TEST DATA |
,:Eo:x:@ w E = |lwo §8° {blows/ft) 2
o % S MATERIAL DESCRIPTION x|<8|FUYzE B & =
W g ] wlg < (g EQE_ Sz oz / CORE REMARKS >
< i < 8 & © z
2| BGH|E BB 10 20 30 . 6080
] SANDY SILT (ML), firm, tan, moist, (FILL) ] R S
4 E 31213 5
L7 R . 31315
5 //; CLAYEY SAND (SC), loose, gray, moist, (FILL) ] 8
B |
S ] ] 3410 14
N / SANDY CLAY (CH), very stiff, tannish gray, moist, HC |
% (RESIDUUM)
. . 7] 7 115]33
10 SANDY CLAY (CL), very hard, reddish gray, moist | 48
\ to dry, (RESIDUUM) /|
Boring terminated at 10 feet
NOTES:
Page 1 of 1

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

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

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. 2ol




PROJECT: Jordan Lake WRRP Phase I
Wake County, North Carolina BORING LOG B-83
S&ME Project No. 1051-06-265

DATE DRILLED: 2/19/08 ELEVATION: NOTES: Boring It?cation is approximate.
Standard penetration testing (SPT) performed

DRILL RIG: Diedrich D-50 BORING DEPTH: 10.0 ft with autohammer. Reported SPT resuits are

DRILLER: A. Martin WATER LEVEL: Dry@TOB uncorrected.

HAMMER TYPE: Automatic LOGGED BY: B. Keaney

SAMPLING METHOD: Spilit spoon NORTHING: EASTING:

DRILLING METHOD: 2%" H.S.A.

BLOW COUNT

= o)
0 813 O & $|{/COREDATA|  STANDARD PENETRATION TEST DATA |
,.:E = | o "'_," Eoluo aZt Q g (blows/ft) 3
TR e MATERIAL DESCRIPTION x|L8|FUYE 2 & <
w2 GlaElzeg|E £ 2  CORE REMARKS s
O =1 = E & & =z
T & 8

10 20 30 6080

S&ME BORING LOG 265 PHASE 11.GPJ S&ME.GDT 3/17/08

CLAYEY SAND (SC), medium dense, gray, moist,
(FILL)

10

SILTY CLAY (CH), stiff, tannish gray, moist, (FILL)

31

- <T Ll
AR .

S DR R S T
>4 bd PBbd PBda [SAMPLETYPE

SANDY CLAY (CL), hard, reddish brown, moist to
\ dry, (RESIDUUM)

Boring terminated at 10 feet

10

NOTES:

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

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

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. E
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S&ME BORING LOG 265 PHASE 11.GPJ S&ME GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase I
Wake County, North Carolina BORING LOG B-84
S&ME Project No. 1051-06-265
DATE DRILLED: 2/20/08 ELEVATION: NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 16.5 ft with autohammer. Reported SPT resuits are
DRILLER: A. Martin WATER LEVEL: 4.5'@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHQOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
o —~ L|{BLOW COUNT
2 > |3 |2 &$|/COREDATA|  STANDARD PENETRATION TESTDATA |
E =l o ﬂ;omdtgoo {blows/H) o
o §1% 0O MATERIAL DESCRIPTION x| 3|FUYzE & & <
g ?9 pur wlg S EE% £ = = / CORE REMARKS >
= g S g S pd
s | I s 3 10 20 30 6080
i SANDY SILT (ML), firm to very soft, brown, moist to ] Dbl
| wet, (FILL) ] 21313 6
] T i 311 )
1o}kl SILTY SAND (SW-SM), very loose, tannish gray, N
.-]{k| wet, fine to coarse grained, (ALLUVIUM) 11112
Foe gL - 3
Tl 7 2122 .
10—|:14t .
T SANDY SILT (ML), very hard, maroon gray, moist, T
1 (RESIDUUM) | mw 2| s
15— | 66
7 50/0" : RIS .
SANDY SILT (ML), maroon gray, dry, (PARTIALLY 50/0
WEATHERED ROCK)
Auger refusal at 16.5 feet
Boring terminated at 16.5 feet
NOTES:

Page 1 of 1

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

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

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




PROJECT: Jordan Lake WRRP Phase li
Wake County, North Carolina BORING LOG B-85
S&ME Project No. 1051-06-265

DATE DRILLED: 2/28/08 ELEVATION: NOTES: Boring lc?cation is approximate.
Standard penetration testing (SPT) performed

DRILL RIG: CME-550x BORING DEPTH: 28.7 ft with autohammer. Reported SPT results are

DRILLER: K. Richardson WATER LEVEL: 12.5@TOB uncorrected.

HAMMER TYPE: Automatic LOGGED BY: B. Keaney

SAMPLING METHOD: Split spoon NORTHING: EASTING:

DRILLING METHOD: 3%" H.S.A.

BLOW COUNT

- —_
oy :
e >18 |2 E$|/COREDATA|  STANDARD PENETRATION TESTDATA |
= = | o YlEg < wo z 8 g {blows/ft} =
a3z o MATERIAL DESCRIPTION c|SEFUYZ &2 z
e < wigglaeg|s - = / CORE REMARKS >
[m} — = - c £ &
o <l < n b © © z
s|Y |96dlz E 3

10 20 30 6080

S&ME BORING LOG 265 PHASE I.GPJ S&ME.GDT 3/17/08

CLAYEY SAND (SC), loose, gray, with gravel, |
moist, (FILL)

SILTY CLAY (CH), stiff, dark brown, trace sand,
some organics, moist to wet, (FILL) -

7] SANDY SILT (ML), stiff, dark brown, moist, (FILL)

[3)
| | 1 1 1
NAANNNTe
I L1
A B4 BdA Bba [SAMPLETYPE
N ©
w N}
~ N

CLAYEY SILT (MH), stiff, tannish gray, moist to |

75 \ wet, (ALLUVIUM) /
CLAYEY SAND (SC), loose, gray, with roots, wet,
(ALLUVIUM) AVA ]
HC |

N m 21212
7] mNOF 212
T 212|2

SILTY SAND (SM), reddish brown, dry, T £0/3

\ (PARTIALLY WEATHERED ROCK) /1 ™
Boring terminated at 28.7 feet

NOTES:

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

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

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.
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S&ME BORING LOG 265 PHASE IL.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase il

Wake County, North Carolina
S&ME Project No. 1051-06-265

BORING LOG B- 86

DATE DRILLED: 2/20/08 ELEVATION: ~ >4 1

NOTES: Boring location is approximate.

DRILL RIG: Diedrich D-50 BORING DEPTH: 18.7 ft

Standard penetration testing (SPT) performed
with autohammer. Reported SPT resuits are

DRILLER: A. Martin WATER LEVEL: Dry@TOB

uncorrected.

HAMMER TYPE: Automatic LOGGED BY: B. Keaney

SAMPLING METHOD: Spilit spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
o — ~ LU|BLOW COUNT
0 2|8 |2 €|/ COREDATAI  STANDARD PENETRATION TESTDATA | w
,:Egig YlEglushlzZ g g (blows/) 3
a8 3 S MATERIAL DESCRIPTION r|$Q|IFUNLZ = & =<
8 <z W o< 3'_% S =z | CORE REMARKS >
S| 9565z 2 3 10 20 30 6080
E SILTY SAND (SM), medium dense, brown, with et Poon i
gravel, moist, (FILL) 11111 9
| SILTY SAND (SM), dense, tan, moist,
(RESIDUUM) 14113417
JuAE 21 B0/51
1 SILTY SAND (SM), tannish gray, moist to dry,
(PARTIALLY WEATHERED ROCK)
. SANDY SILT (ML), very hard, maroon gray, moist, 12121126
10— (RESIDUUM) _
SANDY CLAY (CL), reddish brown, moist to dry, PO
.5 (PARTIALLY WEATHERED ROCK)
( HC
p P03 R YT
Boring terminated at 18.7 feet
NOTES:

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

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

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

Page 1 of 1

S&ME




PROJECT: Jordan Lake WRRP Phase il
Wake County, North Carolina BORING LOG B- 87
S&ME Project No. 1051-06-265

S&ME BORING LOG 265 PHASE !I.GPJ S&ME.GDT 3/17/08

DATE DRILLED: 2/19/08 ELEVATION: < NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
DRILL RIG; CME-550x BORING DEPTH: 8.0 ft with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL: 6.9' After 24 Hrs,Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD:_Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
o > ~ W {BLOW COUNT
O 515 Q & $|/COREDATA|  STANDARD PENETRATION TEST DATA |
T ~I|T w | = t **
E o o JlEglud iz @ 8 (blowsttt) 2
a 312 o MATERIAL DESCRIPTION x| 3 |IZudz 2 E <
w e é o wlp < rxgl<= = = | CORE REMARKS >
a - = e = £
o <z |ZEZ|E £ &5 z
= PaglE &8 10 20 30 6080
(TOPSOIL) | : .
SILTY CLAY (CL), very stiff, reddish brown, trace i 71811 19
771 sand, moist, (RESIDUUM) Jen
SILTY CLAY (CL), reddish brown, trace sand, moist | =P 0/3"
5 to dry, (PARTIALLY WEATHERED ROCK)
( ¥ i P02 L @s0r2

Auger refusal at 8 feet
Boring terminated at 8 feet

NOTES:

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

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

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. . 2 L
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PROJECT: Jordan Lake WRRP Phase i
Wake County, North Carolina BORING LOG B- 88
S&ME Project No. 1051-06-265

S&ME BORING LOG 265 PHASE Il.GPJ S&ME.GDT 3/17/08

DATE DRILLED: 2/19/08 ELEVATION: T4/ 2 ROt B I U
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 8.7 ft with autohammer. Reported SPT resuits are
DRILLER: R. Norwood WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD:_Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
iy ~ LI|BLOW COUNT
! p g = é% /COREDATA|  STANDARD PENETRATION TESTDATA | i
E =T o YIEasluoFlz ¢ g {blows/f) 3
o 8|% 0 MATERIAL DESCRIPTION x| 8 |lFLYlz = & <
we 3 wig2lee gl 3 < 1 CORE REMARKS B
S|¥ 953z T = 10 2030 6080
Booes (TOPSOIL) | : Do l
4y 2:' SILTY SAND (SM), very dense to medium dense, 4 0(23(2 o
J111| reddish gray, moist to dry, fine grained, R
(RESIDUUM)
T4 § 12(14 127
5l ] 5.49 41
. ) HC .
14 i ol7|7 »
SILTY SAND (SM), reddish gray, moist, fine =P L P o
\ grained, (PARTIALLY WEATHERED ROCK) /

Boring terminated at 8.7 feet

NOTES:

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

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

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. i
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S&ME BORING LOG 265 PHASE Il.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase i
Wake County, North Carolina
S&ME Project No. 1051-06-265

BORING LOG B- 89

DATE DRILLED: 2/20/08 ELEVATION: 5%/<

DRILL RIG: CME-550x BORING DEPTH: 9.5 ft

DRILLER: K. Richardson WATER LEVEL: Dry@TOB

HAMMER TYPE: Automatic LOGGED BY: B. Keaney

NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
with autohammer. Reported SPT results are
uncorrected.

SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
o  — w|BLOW COUNT
NS 15 |2 5% /CORE DATA|  STANDARD PENETRATION TEST DATA |
==X o w E o lwo 2 o n (blows/ft) 2
o 8 %— S MATERIAL DESCRIPTION r|<olFoYz 2 & <
RF: E m = 3'& " : s 3 / CORE REMARKS >
S|Y [vsd|s & 10 20 30 6080
| 2 SILTY GLAY (CH), light brown, moist, (FILL) SRR
T SANDY CLAY (CL), hard to very hard, brown, S
—/ moist, (RESIDUUM)
‘/ 1511733
S Bt
1111 SILTY SAND (SM), medium dense, reddish gray,
4111 ]  moist to dry, fine grained, (RESIDUUM) HC 719110
: 7 23 BO/6
SILTY SAND (SM), reddish gray, moist to dry, fine
grained, (PARTIALLY WEATHERED ROCK) /
Boring terminated at 9.5 feet
NOTES:

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

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

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

Page 1 of 1

S&ME




S&ME BORING LOG 265 PHASE I.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Il
Wake County, North Carolina
S&ME Project No. 1051-06-265

BORING LOG B-90

DATE DRILLED: 2/20/08

ELEVATION:

NOTES: Boring location is approximate.

DRILL RIG: CME-550x

BORING DEPTH: 8.6 ft

Standard penetration testing (SPT) performed
with autohammer. Reported SPT results are

DRILLER: K. Richardson

WATER LEVEL. Dry@TOB

uncorrected. Bulk sample obtained from 1 to 10

HAMMER TYPE: Automatic LOGGED BY: B. Keaney feot
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
r  — LW|BLOW COUNT
! > 13 Q 5% ICOREDATA|  STANDARD PENETRATION TESTDATA |
E<|T o EzlwoElZE @ g {blows/t) =
o 2% O MATERIAL DESCRIPTION rl< 8|20y & & 3
W< g 3 wig S %E g z = / CORE REMARKS >
= < & © & =
| “HHE 2R 10 20 30 6080
] '/ SANDY CLAY (CH), reddish brown, moist, (FILL) oo
4 3 B0/6
SANDY SILT (ML), brown, moist, (PARTIALLY
N\ WEATHERED ROCK) /] _bon
SANDY CLAY (CL), gray to reddish gray, with rock
5 fragments, moist to dry, (PARTIALLY HC —
- P02

( WEATHERED ROCK)

Boring terminated at 8.6 feet

_Bon]

NOTES:

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

2. BORING, SAMPLING AND PENETRA TION TEST DATA IN GENERAL

ACCORDANCE WITH ASTM D-15

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.
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S&ME BORING LOG 265 PHASE Il.GPJ S&ME GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Il
Wake County, North Carolina BORING LOG B- 91
S&ME Project No. 1051-06-265
DATE DRILLED: 2/20/08 ELEVATION: _ |7 NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 8.9 ft with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
0 ~ 1 [BLOW COUNT
T o) >13 Q& % /COREDATA|  STANDARD PENETRATION TESTDATA | g
= =T i E o lwo z 9 3 {blows/ft) 2
R ERe MATERIAL DESCRIPTION xS 3|FUuYz & & =
W< % wig=|segl s ¢ 3 / CORE REMARKS >
< < s & &
S|Y 963z 2 & 10 20 30 6080
_'-Ij-'} \ (TOPSOIL) / h P
4171 SILTY SAND (SM), medium dense, reddish brown, i 41512 o
I " moist, fine grained, (RESIDUUM) i
77 : 1 7 |21 |37
S_V SANDY CLAY (CL), very hard, brown, moist, HC ] 58
(RESIDUUM) — TS ko
4512 "
SANDY CLAY (CL), tannish gray, moist to dry, 1 or4
(PARTIALLY WEATHERED ROCK)
[ 1 P51 : so/5"
Boring terminated at 8.9 feet
NOTES:
— Page 1 of 1

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

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

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




PROJECT: Jordan Lake WRRP Phase Ii
Wake County, North Carofina BORING LOG B-92
S&ME Project No. 1051-06-265

DATE DRILLED: 2/20/08 ELEVATION: ) 76 NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed

DRILL RIG: Diedrich D-50 BORING DEPTH: 10.0 ft with autohammer. Reported SPT results are

DRILLER: A. Martin WATER LEVEL: Dry@TOB uncorrected.

HAMMER TYPE: Automatic LOGGED BY: B. Keaney

SAMPLING METHOD: Split spoon NORTHING: EASTING:

DRILLING METHOD: 2%" H.S.A.

BLOW COUNT

- —

0 213 Q & §-{/COREDATA|  STANDARD PENETRATION TESTDATA |
,:E::rI w = olwo ;80 (blows/ft) 2
o 8 (% MATERIAL DESCRIPTION x|$SIFUSIZ € & <
we|g s wigeslgxgl® £ < / CORE REMARKS =

= = E & &

O] <|d < g & © ©® =z

= P55 E & 8

10 2030 8080

S&ME BORING LOG 265 PHASE I.GPJ S&ME.GDT 3/17/08

SANDY CLAY (CL), firm to stiff, dark gray and i
brown, with gravel, moist, (FILL)

RN

10

T
M. 0G
T S T S|
Bd B4 B4 B4 [SAVPLETYPE

=
a

10 —
Boring terminated at 10 feet

NOTES:

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

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

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT. £
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY. . L
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S&ME BORING LOG 265 PHASE I.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Ii
Wake County, North Carolina BORING LOG B- 93
S&ME Project No. 1051-06-265
DATE DRILLED: 2/20/08 ELEVATION: -0 5.5 OIS LRI IR T oS
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 3.0 ft with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL. Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
o ~ LW [BLOW COUNT
%) >15 |8 é% ICOREDATA|  STANDARD PENETRATION TESTDATA |
E=IT o HIEsluoHz ¢ g {blows/fY) 3
& 91% 9 MATERIAL DESCRIPTION x|<8|UYzZE &8 E 2
W e ?9 = wigSigeal ¢ ¢ / CORE REMARKS >
< < &8 £ ©
S|Y |53z B & 10 2030 6080
(TOPSOIL) /] _;uu.:x 2 bors 3 2 B8 oeon
SILTY CLAY (CH), brown, moist, (RESIDUUM) / i
SILTY SAND (SM), gray, moist to dry, fine grained, -
\ (PARTIALLY WEATHERED ROCK) /
Auger refusal at 3 feet
Boring terminated at 3 feet
NOTES:

Page 1 of 1

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

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

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




S&ME BORING LOG 265 PHASE I1.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase li
Wake County, North Carolina BORING LOG B-94
S&ME Project No. 1051-06-265
DATE DRILLED: 2/20/08 ELEVATION; 3727 .5 NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 9.5 ft with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL: Dry@T0B uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
i . — W|BLOW COUNT
- > 5 9 E,‘E /COREDATA | STANDARD PENETRATION TEST DATA | i
= JlE =ilwo z 9 2 (blows/ft) =)
o MATERIAL DESCRIPTION x| 8 |Fudlz = g 3
i w|ges|gErg|S ¢ 2 1 CORE REMARKS >
Cld [353|2 %@ :
= YopE & 8 10 20 30 6080
b217 T T
(TOPSOIL) /] 17 gpoe Bsor
6
SANDY CLAY (CL), maroon brown, moist to dry, i
(PARTIALLY WEATHERED ROCK) |
i X[ 40 pors  ®50/5"
HC _ i
- 1x50/4 :tSOM"
N X 28 posat i
| @50/4"
Boring terminated at 9.5 feet
NOTES:
Page 1 of 1

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

2. BORING, SAMPLING AND PENETRA TION TEST DATA IN GENERAL
ACCORDANCE WITH ASTM D-15,

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

SE&ME




PROJECT: Jordan Lake WRRP Phase ||
Wake County, North Carolina BORING LOG B- 95
S&ME Project No. 1051-06-265

S&ME BORING LOG 265 PHASE 11.GPJ S&ME.GDT 3/17/08

DATE DRILLED: 2/20/08 ELEVATION: “7_ ¢ NOTES: Boring location is approximate.
* * Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 8.9 ft with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL: 4.8' After 24 Hrs,Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
- -~ LU |BLOW COUNT
o S8 |2 5’& /COREDATA|  STANDARD PENETRATION TESTDATA | 1y
E=|T o Bieas|luotlZ2 ¢ 9 (blows/f) =
e 1% O MATERIAL DESCRIPTION x|< 8|7y e = & <
UDJ = é por} wlg T s a|l<- = = / CORE REMARKS >
o 22 Zh 26 = & =
2 Doulz & 8 10 20 30 6080
(TOPSOIL) /| ] Doopopiinin
CLAYEY SILT (MH), firm, brown, moist to wet, Jous m 21214
(FILL) _
{247 Y 7 poset
5 SANDY CLAY (CL), reddish brown, moist to dry, X N
(PARTIALLY WEATHERED ROCK) o/
1 =
~ ] o
x50/5

Boring terminated at 8.9 feet

NOTES:

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

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

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

Page 1 of 1




S&ME BORING LOG 265 PHASE IL.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase I
Wake County, North Carolina BORING LOG B- 96
S&ME Project No. 1051-06-265
DATE DRILLED: 2/20/08 ELEVATION: - SV NOTES: Boring Ic?cation is approximate.
— Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 10.0 ft with autohammer. Reported SPT results are
DRILLER: A. Martin WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
o ~ w|BLOW COUNT
- ) > 5 Q 5% ICOREDATA | STANDARD PENETRATION TESTDATA |
FgilZo SJlEglwo iz § 8 (blows#ft) 2
o 3 o MATERIAL DESCRIPTION r|<I|FOYR = B <
WS ?9 = wige|Ergs o o | CORE REMARKS >
<|m < & & o z
3| 5G| = g & 10 2030 6080
i SANDY SILT (ML), very stiff, tan, moist, (FILL) i S
] | 419113 22
. i
i SANDY CLAY (CL), hard, reddish brown, moist to |
. / dry, (RESIDUUM) 101015 25
% HC 7
| SANDY SILT (ML), very stiff to very hard, tannish — By 101020 5
red, moist to dry, (RESIDUUM) 0
7 7] 11117 | 29 45
10 -5y
Boring terminated at 10 feet
NOTES:
— Page 1 of 1

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

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

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

S&ME




S&ME BORING LOG 265 PHASE 1.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase I
Wake County, North Carolina BORING LOG B- 97
S&ME Project No. 1051-06-265
DATE DRILLED: 2/20/08 ELEVATION:. S2 7 NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 10.0 ft with autohammer. Reported SPT results are
DRILLER: A. Martin WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
Z ] = ~ W]BLOW COUNT
- o) >18 2 Xy gORE DATA|  STANDARD PENETRATION TESTDATA | 1w
E=IT o WIE csjluoFlz o o (blows/ft) >
a 2% O MATERIAL DESCRIPTION AR g g <
we g3 ulg=|g§%ai~ = 2 ! CORE REMARKS >
® |5 FSle & &S
< | < q. Zle 9 o p-4
= PoulzZ & F 10 20 30 6080
i SANDY SILT (ML), stiff, orangeish tan, moist, R Db
(FILL) 3lals
4 . 10
IE] SILTY SAND (SM), medium dense, tan, moist, i
5 ‘i1 (RESIDUUM) 6f81|10 s
i HC .
drlr i 71913
22
T4 .
14 j! 1 61810 "
10 L g9
Boring terminated at 10 feet "
NOTES:
Page 1 of 1

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

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

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




S&ME BORING LOG 265 PHASE I.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Il
Wake County, North Carolina

S&ME Project No. 1051-06-265

BORING LOG B-98

DATE DRILLED: 2/20/08 ELEVATION: 57| NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 18.8 ft with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: ]EASTING:
DRILLING METHOD: 3%" H.S.A.
- .~ W|BLOW COUNT
o) >3 2. é% /CORE DATA|  STANDARD PENETRATION TESTDATA | w
E =T oo WitsluosHlE o o (blows/f) >
e 8% 0 MATERIAL DESCRIPTION x|l 3|zoYz2 & 8 I
W é 4 Wimg=I5rais = ¢ / CORE REMARKS >
< < & £ ®
s | ™ 555z 2B 10 20 30 6080
W\ dopsoin) /| \ SR
i % SILTY CLAY (CH), very stiff, brown, dry to moist, 6|8 |12
4 (RESIDUUM)
4 SANDY SILT (ML), very hard, tannish yellow, dry, 2%
s (RESIDUUM) 12118
| SANDY CLAY (CL), hard, maroon, dry, - Wasl43|2s
/ (RESIDUUM)
512 16 50/61
10 SANDY CLAY (CL), maroon, dry, (PARTIALLY ol
WEATHERED ROCK)
( HC =021
15 Q al ==
( P04
Boring terminated at 18.8 feet
NOTES:

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

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

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

Page 1 of 1

> S&ME




S&ME BORING LOG 265 PHASE I.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Il
Wake County, North Carolina BORING LOG B-99
S&ME Project No. 1051-06-265

DATE DRILLED: 2/21/08 ELEVATION: NOTES: Boring It?cation !s approximate.
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 9.0 ft with autohammer. Reported SPT resuits are
DRILLER: R. Norwood WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
d ~ Lt | BLOW COUNT
o) >3 Q £ §|/COREDATA|  STANDARD PENETRATION TESTDATA | 1y
£ =IT o BIEzsluoHlz 9 9 (blows/f) >
o 3% o MATERIAL DESCRIPTION x|< 8FUYER & 2 =
Weis o wlgelsxals 7 3 1 CORE REMARKS >
o iz <h 28 & & z
= Poglz & & 10 20 30 6080
s ; — 7
(TOPSOIL) /] 4 =03

SANDY CLAY (CL), brownish gray, dry, -
(PARTIALLY WEATHERED ROCK)

4 21 B0/6T

| m 22 Boi6

b0/2

Auger refusal at 9 feet
Boring terminated at 9 feet

NOTES:

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

2. BORING, SAMPLING AND PENETRA TION TEST DATA IN GENERAL
ACCORDANCE WITH ASTM D-15.

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

Page 1 of 1




PROJECT: Jordan Lake WRRP Phase |l
Wake County, North Carolina BORING LOG B-100
S&ME Project No. 1051-06-265

DATE DRILLED: 2/21/08 ELEVATION: NOTES: Boring It?catlon !s approximate.
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 9.3 ft with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL: 3.§' After 24 Hrs,Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: IEASTING:
DRILLING METHOD: 3%" H.S.A.
d ~~ L1 [BLOW COUNT
Q S |38 |S & 5|/COREDATA|  STANDARD PENETRATION TESTDATA | w
T = ol z ﬁ 3t
EgiXo SlEsuwsnlz & 8 (blows/ft) 2
%5 31%9 MATERIAL DESCRIPTION (L 8|FUYZE & £ I
o< &2 - WigSIEXE|<s = 2 |/ CORE REMARKS >
] =13 gbEZE & & =z
< | W b7} oL gle o
= BoE & 8

10 20 30 6080

S&ME BORING LOG 268 PHASE i.GPJ S&ME.GDT 3/17/08

(TOPSOIL) /| ]

BX71 CLAYEY SAND (SC), medium dense, tannish gray, _
TN\ _moist to wet, (FILL) /]

SILTY SAND (SM), very dense, gray, moist, _
(RESIDUUM)

23122123

33 p0/41

2
Lo 0
e
L1
b4 P4 Ppd
IS
-
~

SANDY CLAY (CL), reddish brown, dry,
- (PARTIALLY WEATHERED ROCK) -

W2 1 X2 pom SRR REEE Y
Boring terminated at 9.3 feet

NOTES:

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

2. BORING, SAMPLING AND PENETRA TION TEST DATA IN GENERAL
ACCORDANCE WITH ASTM D-15

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

Page 1 of 1




S&ME BORING LOG 265 PHASE 11.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Il

Wake County, North Carolina
S&ME Project No. 1051-06-265

BORING LOG B-101

DATE DRILLED: 2/21/08 ELEVATION: NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 8.7 ft with autohammer. Reported SPT results are
DRILLER: A. Martin WATER LEVEL: 0.0' After 24 Hrs,5.5'@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 2%" H.S.A.
o  — ww|BLOW COUNT
8 >3 Q 5% /COREDATA|  STANDARD PENETRATION TESTDATA |
E=|T o YIEzs|luoklZ g g {blows/f) >
o i O MATERIAL DESCRIPTION xiT8|FoYzE 8 2 =
weig o i Szl - = I CORE REMARKS s
= o 23 § £
© <lm |5a%[(e 2 8 <
4 Poplz & F 10 20 30 6080
i SANDY SILT (ML), very stiff, tan and gray, moist, P i
] (FILL) HC KL“ 5|8
X1 SANDY CLAY (CL), brown and gray, with rock P03
/ fragments, moist to wet, (FILL)
5— v .
SILTY SAND (SM), maroon brown, moist, m 14 B0/
(PARTIALLY WEATHERED ROCK)
(i 50731
Boring terminated at 8.7 feet
NOTES:

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

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

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

Page 1 of 1
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PROJECT: Jordan Lake WRRP Phase li
Wake County, North Carolina BORING LOG B-104
S&ME Project No. 1051-06-265

S&ME BORING LOG 265 PHASE 1.GPJ S&ME.GDT 3/17/08

DATE DRILLED: 2/21/08 ELEVATION: NOTES: Boring Ic?cation is approximate.
Standard penetration testing (SPT) performed

DRILL RIG: Diedrich D-50 BORING DEPTH: 8.7 ft with autohammer. Reported SPT results are

DRILLER: A. Martin WATER LEVEL: Dry@TOB uncorrected.

HAMMER TYPE: Automatic LOGGED BY: B. Keaney

SAMPLING METHOD: Split spoon NORTHING: JEASTING:

DRILLING METHOD: 2%" H.S.A.

0 — L|BLOW COUNT
o i P4 9& % /GOREDATA | STANDARD PENETRATION TESTDATA | 1
EE1E8 MATERIAL DESCRIPTION JIE5|4gu3 88 v 2
udgg_, Glg e %’n_cg‘f =z / CORE REMARKS S
o < 5§ B8 ® z
1D 196z 2 2 10 2030 6080
V] SANDY CLAY (CL), stiff to very stiff, brownish red, i S S
/ moist, (RESIDUUM) 61515
-/ -1 10
-/ . 567
5~/ HC . , N
SANDY CLAY (CL), tannish red, moist to dry, T o3
(PARTIALLY WEATHERED ROCK) i
(i ’ 504 Lo ii::if‘som..

Boring terminated at 8.7 feet

NOTES:

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

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

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

Page 1 of 1




S&ME BORING LOG 265 PHASE IL.GPJ S&ME.GDT 3/17/08

PROJECT:

Jordan Lake WRRP Phase Il
Wake County, North Carolina
S&ME Project No. 1051-06-265

BORING LOG B-105

DATE DRILLED: 2/21/08

ELEVATION:

NOTES: Boring location is approximate.

DRILL RIG: CME-550x

BORING DEPTH: 18.7 ft

Standard penetration testing (SPT) performed
with autohammer. Reported SPT resuits are

DRILLER: R. Norwood

WATER LEVEL: Dry@TOB

uncorrected.

HAMMER TYPE: Automatic

LOGGED BY: B. Keaney

SAMPLING METHOD:_Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
@l = .~ W[BLOW COUNT
z_ % o E 8 - %gﬁ / ‘ZEOREDAZ STANDARD PET&JWRQ;[)ION TEST DATA w
8129 MATERIAL DESCRIPTION x|<8|FUYlz ¥ g =
w2 % ] w | @ € |2 E gl z / CORE REMARKS >
< << & £ © z
| R 10 20 30 6080
R / (TOPSOIL) /] R S
i % SANDY CLAY (CL), hard, light brown, moist to dry, 7 |19}16 35
1 (FILL)
BAiill SILTY SAND (SM), medium dense, tan, trace roots,
moist to dry, (FILL) 81716 13
5— -
_’ SANDY CLAY (CH), very stiff, gray, moist, 4(5]9
/ (RESIDUUM) 14
Z 58116
10— SANDY CLAY (CL), hard, brown, moist, B 24
/ (RESIDUUM) He

| SANDY SILT (ML), hard, maroon, moist, )
(RESIDUUM) m 714124 38
15— ]
SANDY CLAY (CL), reddish brown, dry, =03 ors"
\ (PARTIALLY WEATHERED ROCK) /
Boring terminated at 18.7 feet
NOTES:

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

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

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

Page 1 of 1
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S&ME BORING LOG 265 PHASE It GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase I
Wake County, North Carolina BORING LOG B-106
S&ME Project No. 1051-06-265
DATE DRILLED: 2/21/08 ELEVATION: NOTES: Boring iocation is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: Diedrich D-50 BORING DEPTH: 19.0 ft with autohammer. Reported SPT resuits are
DRILLER: A.Martin WATER LEVEL: 12' After 24 Hrs,Dry@TOB uncorrected. Bulk sampie obtained from 1 to 6
HAMMER TYPE: Automatic LOGGED BY: B. Keaney feet.
SAMPLING METHOD: Split spoon NORTHING: JEASTING:
DRILLING METHOD: 2%" H.S.A.
o — W |BLOW COUNT
- 0 >3 g 5% ICOREDATA|  STANDARD PENETRATION TESTDATA | w
E<|To YEzsluollz @ g {blows/f) 2
5 81% 9 MATERIAL DESCRIPTION x| < 8lzouz & & =
e % i 55% = 3 3z / CORE REMARKS ;
< s © ©®
S|™ |»58|F g 3 10 20 30 6080
] SILTY SAND (SM), gray, moist to wet, ] Dot
(RESIDUUM) ] X 6 poi3 p -
SILTY SAND (SM), gray, moist to wet, :
(PARTIALLY WEATHERED ROCK) ] P04 : 50/4"
s\l - /
“7 SANDY CLAY (CL), very hard, maroon gray, moist, . :
] / (RESIDUUM) - m% 1428 2
- ] 38 B0s3] o
10 SANDY CLAY (CL), reddish brown, moist to dry, ]
(PARTIALLY WEATHERED ROCK)
q ! :
HC T R W
15 q :
i |x50/6 : R
Boring terminated at 19 feet
NOTES:

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

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

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




PROJECT: Jordan Lake WRRP Phase |l
Wake County, North Carolina BORING LOG B-108
S&ME Project No. 1051-06-265

DATE DRILLED: 2/21/08 ELEVATION: NOTES: Boring location is approximate.
Standard penetration testing {(SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 10.0 it with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL: Dry@TOB = uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
NORTHING: EASTING:

SAMPLING METHOD: Split spoon
DRILLING METHOD: 3%" H.S.A.

S&ME BORING LOG 265 PHASE 11.GPJ S&ME.GDT 3/17/08

r —~ w|BLOW COUNT
o) 5|8 g 5% /CORE DATA|  STANDARD PENETRATION TESTDATA | 1
E=|T o WIE=|lhoFlZ o g (blows/f) ]
o 81% 0 MATERIAL DESCRIPTION xi<3|7uyls & & z
W e g pa wlg € %E% g < £ I CORE REMARKS s
= < £ © = z
g|u R ERE 10 20 30 6080
(TOPSOIL) /] i R
CLAYEY SAND (SC), loose, reddish brown and . 3f4]4 .
gray, with gravel, moist to wet, (FILL) i
A CLAYEY SILT (MH), firm, brown, with gravel, wet, A
(FILL) 2|24 6
5— -]
HC ] 4 10|21 .
| SANDY SILT (ML), hard, maroon brown, moist, |
(RESIDUUM)
] 7 41718 -
10 - |
Boring terminated at 10 feet
1
NOTES:

Page 1 of 1

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

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

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




S&ME BORING LOG 265 PHASE I1.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase I}
Wake County, North Carolina BORING LOG B-109
S&ME Project No. 1051-06-265

NOTES: Boring iocation is approximate.
: ELEVATION:
DATE DRILLED: 2121/08 Q Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 10.0 ft with autohammer. Reported SPT results are
DRILLER: R. Norwood WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
NORTHING: EASTING:

SAMPLING METHOD: Split spoon
DRILLING METHOD: 3% H.S.A.

BLOW COUNT
/COREDATA|  STANDARD PENETRATION TEST DATA
{blows/ft)

MATERIAL DESCRIPTION

| ] ; (TOPSOIL) /] |
- SANDY SILT (ML), hard to very hard, tannish green .
and black, moist, (RESIDUUM)

/ CORE REMARKS

DEPTH
(feet)
GRAPHIC
LOG
SPT REC. (in.)
N VALUE

S »
1 1 1 ] I ] 1
|
|
II
(@]
| I SR W TS S R O |
P4 B4 BA Ba |SAVPLETYPE
>
> =)
&

WATER LEVEL
ELEVATION
(feet)
SAMPLE NO

1st 6in / RUN #

2nd 6in / REC
3Ird 6in / RQD

10 20 30 6080

10 21

17126134

12117124

Boring terminated at 10 feet

NOTES:

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

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

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

Page 1 of 1




PROJECT: Jordan Lake WRRP Phase ii
Wake County, North Carolina BORING LOG B-111
S&ME Project No. 1051-06-265

S&ME BORING LOG 265 PHASE II.GPJ S&ME.GDT 3/17/08

DATE DRILLED: 2/27/08 ELEVATION: NOTES: Boring location is approximate.
- - Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 10.0 ft with autohammer. Reported SPT results are
DRILLER: K. Richardson WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keansy
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
d ~~ W {BLOW COUNT
o S |3 Q & §-|/COREDATA|  STANDARD PENETRATION TEST DATA |
I T bl = 5 I
E =T o YiEsjuoFlZ ¢ g (blows/ft) 3
£3lzo MATERIAL DESCRIPTION z(<8|d0u3 g ¢ 2
w2 é ' wlg =% o Sz 3 1 CORE REMARKS >
Q 'E o = E ® B z
= PhplE &3 10 2030 6080
SILTY SAND (SM), medium dense to dense, i : Do :

tannish gray, moist, (FILL)

19

1116 27

17

(4]
PN TN T WO (U T T S
II
(@]
TN SN N N NN A SR
Ba b4 Ba B4 [SAVPLETYRE
o ~ ~ w
o [l n
[2-] b= >

10 -]
Boring terminated at 10 feet

NOTES:

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

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

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

Page 1 of 1




PROJECT: Jordan Lake WRRP Phase Ii
Wake County, North Carolina BORING LOG B-112
S&ME Project No. 1051-06-265

DATE DRILLED: 2/27/08 ELEVATION: NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 10.0 ft with autohammer. Reported SPT resulits are
DRILLER: K. Richardson WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
d = —_ E BLOW COUNT
- e =158 g "E’E /CORE DATA | STANDARD PENETRATION TESTDATA | w
el o SJ|lF = lwo z @ 8 (blows/ft) =]
& 8% 9 MATERIAL DESCRIPTION x(E 3 |lFuyz2 2 & <
u L2 é 3 wilo = s ral=< T = / CORE REMARKS >
G ol IEZS|&E & & z
w gL o
2 Coglz &8 10 20 30 6080

S&ME BORING LOG 265 PHASE II.GPJ S&ME.GDT 3/17/08

SANDY SILT (ML), tannish brown, moist, (FILL) |

SANDY SILT (ML), very stiff, brown, moist,
(RESIDUUM)

20 | 36 p0/5T

SANDY CLAY (CL), brown, moist to dry,

(PARTIALLY WEATHERED ROCK)
25 p0/6"

SANDY CLAY (CL), hard, brown, moist to dry, ]

10 (RESIDUUM) )
Boring terminated at 10 feet

o
| I IO I |
———
ms
(@]
T RS I N N |

bd bd P4 b4
[#3]
(4.}
(o]

NOTES:

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

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

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

Page 1 of 1




PROJECT: Jordan Lake WRRP Phase i
Wake County, North Carolina BORING LOG B-113
S&ME Project No. 1051-06-265

S&ME BORING LOG 265 PHASE I.GPJ S&ME.GDT 3/17/08

DATE DRILLED: 2/27/08 ELEVATION: NOTES: Boring location is approximate.
- Standard penetration testing (SPT) performed
DRILL RIG: GME-550x BORING DEPTH: 8.7 ft with autohammer. Reported SPT results are
DRILLER: K. Richardson WATER LEVEL: Dry@TOB uncorrected. Boring offset 48 feet from original
HAMMER TYPE: Automatic LOGGED BY: B. Keaney focation.
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
o —~ 'ﬁ’_J BLOW COUNT
9] 515 o) = /COREDATA|  STANDARD PENETRATION TEST DATA |
E=|T o BiE zluoFlZ2 9 g (blows/f) 5
Tl ) MATERIAL DESCRIPTION x| 8lzoulz 2 8 <
u = 5 wlg=geals ¢ 3 / CORE REMARKS >
0] 2z <k <§( & & & z
2 DHwlEr EOF 10 20 30 6080

SANDY CLAY (CL), stiff, brownish gray, moist, |

R
| % (FILL) | KLZ 2|5
) 05|
SILTY SAND (SM), gray to reddish gray, moist to HC 7
5 dry, fine grained, (PARTIALLY WEATHERED —
( ROCK) i =503
k 2 ) P03 SRR LY Wy

Boring terminated at 8.7 feet

NOTES:

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

2. BORING, SAMPLING AND PENETRA TION TEST DATA IN GENERAL
ACCORDANCE WITH ASTM D-15:

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

Page 1 of 1




PROJECT: Jordan Lake WRRP Phase li

Wake County, North Carolina
S&ME Project No. 1051-06-265

BORING LOG B-114

DATE DRILLED: 2/21/08 ELEVATION:

DRILL RIG: CME-550x BORING DEPTH: 9.5 ft

DRILLER: R. Norwood

WATER LEVEL: 0.0' After 24 Hrs,Dry@TOB

HAMMER TYPE: Automatic LOGGED BY: B. Keaney

NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
with autohammer. Reported SPT results are
uncorrected.

S&ME BORING LOG 265 PHASE II.GPJ S&ME.GDT 3/17/08

SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
o  —~ L|BLOW COUNT
o > |5 < Eg&_ /COREDATA|  STANDARD PENETRATION TESTDATA | w1
E =0 WIE o lwog = Qg (blows/ft) 3
TR e MATERIAL DESCRIPTION L Uz 2 & <
weis s wlpg=elgeals ¢ 2 I CORE REMARKS >
o o d - E £ © & =
v PoplE BB 1020 30 6080
KN\ ropsol /| B
i SILTY SAND (SM), loose, gray, wet, (FILL) 312(2
. HC

SANDY CLAY (CH), firm, tannish gray, wet, (FILL)

!
NN

SANDY SILT (ML), reddish brown, dry,
(PARTIALLY WEATHERED ROCK)

——

Boring terminated at 9.5 feet

_ba

051

28 K0/6

NOTES:

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

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

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

Page 1 of 1
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PROJECT: Jordan Lake WRRP Phase i
Wake County, North Carolina
S&ME Project No. 1051-06-265

BORING LOG B-115

DATE DRILLED: 2/21/08 ELEVATION:

DRILL RIG: CME-550x BORING DEPTH: 9.2 ft

DRILLER: R. Norwood WATER LEVEL: Dry@TOB

HAMMER TYPE: Automatic LOGGED BY: B. Keaney

NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
with autohammer. Reported SPT results are
uncorrected.

S&ME BORING LOG 265 PHASE 1i.GPJ S&ME.GDT 3/17/08

SANDY CLAY (CL), maroon, moist to dry,
(PARTIALLY WEATHERED ROCK)

SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
o  — L [BLOW COUNT
&) 515 2. é% ICOREDATA|  STANDARD PENETRATION TESTDATA |
E =T o BIEs|lushlZ 9 9 (blows/f) =
5 31% 9 MATERIAL DESCRIPTION x| 8|FUYzE &8 e
welp Glaelzegl® £ 2  CORE REMARKS S
0} ] = = 3 & 5 & z
= VYogpls § § 10 20 30 . 6080
AN cropsol /| R
J SANDY SILT (ML), very hard, maroon gray, dry, 363250
(RESIDUUM)
i SILTY SAND (SM), dense, tan, dry, fine grained, e )
(RESIDUUM}
5— HC -
18 p0/6
X

J8UR - saNDY SILT (ML), brown, moist to dry,
(PARTIALLY WEATHERED ROCK) /l

Boring terminated at 9.2 feet

32 p0R2]

NOTES:

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

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

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

Page 1 of 1
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PROJECT: Jordan Lake WRRP Phase Il
Wake County, North Carolina
S&ME Project No. 1051-06-265

BORINGLOG B-118

NOTES: Boring location is approximate.

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

2. BORING, SAMPLING AND PENETRATION TEST DATA IN GENERAL
ACCORDANCE WITH ASTM D-1588.

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

. 2/27/08 ELEVATION:

DATE DRILLED: 22 EVATIO Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 9.7 ft with autohammer. Reported SPT results are
DRILLER: K. Richardson WATER LEVEL: Dry@TOB uncorrected.

HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: ]EASTING:
DRILLING METHOD: 3%" H.S.A.
o > G ?&J BLOW COUNT
- %) >3 S &% IgOREDATA w
EEE8 MATERIAL DESCRIPTION 258U Sulz g8 2
we|s S El>elz wg|B € REMARKS <
o = T = %=z & £
o < d P74 o Z|s [ 2
2 » on|Z E B
] SAND (SM), and gravel, (FILL) ]
12 B0/6 | 506"
| SILTY SAND (SM), very dense, tannish red, i
moist, fine grained, (RESIDUUM)
7 2026143 1
5— | | 69
HC J
- 23 | 32 B0/6 .
SILTY SAND (SM), reddish brown, dry, fine - 508
grained, (PARTIALLY WEATHERED ROCK) -
f 6 | 20 p0/31 1 503"
Boring terminated at 9.7 feet

g

5

o

w

=

3

a

e

5

I

o

el

&

[0

9

(O]

Z

@

(o]

©

w

=

3
NOTES:
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S&ME BORING LOG 265 PHASE IL.GPJ S&ME GDT 3/17/08

Jordan Lake WRRP Phase Il
Wake County, North Carolina
S&ME Project No. 1051-06-265

PROJECT:

BORING LOG B-119

DATE DRILLED: 2/27/08 ELEVATION:

DRILL RIG: CME-550x BORING DEPTH: 10.0 ft

NOTES: Boring location is approximate.
Standard penetration testing (SPT) performed
with autohammer. Reported SPT results are

DRILLER: K. Richardson WATER LEVEL: Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
=1 .~ w|BLOW COUNT
- le £12 = 5% /COREDATA|  STANDARD PENETRATION TEST DATA | w
E =i o YiezsluoHlZ 9 g {blows/f) =
a8k o MATERIAL DESCRIPTION x|<8IFUYzE & 2 <
wais o Wime|sEElz = o3 / CORE REMARKS =
= PoplZE &8 10 20 30 6080
i SANDY SILT (ML), stiff to very stiff, tannish gray, oo
| moist, (FILL) 11315 ,
T 5 10|12
22
5..... — d
_ HC
o . 6 11118
SANDY CLAY (CL), hard, gray, moist, (POSSIBLE 29
. FILL)
T / 111720
3
10 4 ’
Boring terminated at 10 feet
NOTES:

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

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

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

Page 1 of 1
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PROJECT: Jordan Lake WRRP Phase Il
Wake County, North Carolina BORING LOG B-121
S&ME Project No. 1051-06-265

S&ME BORING LOG 255 PHASE 1.GPJ S&ME.GDT 3/17/08

DATE DRILLED: 2/25/08 ELEVATION: QUSRI G TP LRI ET i oty
Standard penetration testing (SPT) performed
DRILL RIG:_CME-550x BORING DEPTH: 19.0 ft with autohammer. Reported SPT results are
DRILLER: K. Richardson WATER LEVEL: 10' After 24 Hrs,Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
o — Li|BLOW COUNT
) 515 e é% /COREDATA|  STANDARD PENETRATION TESTDATA | w
E=lT o WIEzsiwoF|lZ g g {blows/f) 3
T e MATERIAL DESCRIPTION r (< B|IFEY2 ¢ & <
eIl 5 wigelEerag = - = | CORE REMARKS >
e o ';: z 5 E=2ls = s z
= oz B R 10 20 30 6080
ST\ GRAVEL / 1 PP b i

- CLAYEY SILT (MH), stiff, maroon, moist, (FILL) i

1 SANDY SILT (ML), very hard, brownish maroon, =
moist, (RESIDUUM) i

17125 o

o
N ]
|
L1 IR
| 2 _bd b4 pd b4

16 | 30 p0O/6" e
SANDY SILT (ML), maroon gray, moist, |
(PARTIALLY WEATHERED ROCK)
19 F0/6 ?5 06"
10 5o
" "
_ o ]
SILTY SAND (SM), gray to reddish gray, moist, | 25 kos6 &
5 (PARTIALLY WEATHERED ROCK) i caad
(f 1 e IR Y.
Boring terminated at 19 feet
NOTES:
Page 1 of 1

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

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

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




S&ME BORING LOG 265 PHASE |L.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase Il
Wake County, North Carolina BORING LOG B-122
S&ME Project No. 1051-06-265
DATE DRILLED: 2/25/08 ELEVATION: NOTES: Boring Ic?cation is approximate.
Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 10.0 ft with autohammer. Reported SPT results are
DRILLER: K. Richardson WATER LEVEL: Dry@TOB uncorrected. Bulk sample obtained from 1 to 8.5
HAMMER TYPE: Automatic LOGGED BY: B. Keaney foet.
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
z — 11| BLOW COUNT
- e 515 |2 é% ICOREDATA|  STANDARD PENETRATION TEST DATA | wy
L =T o HEg|lwoHlzZ ¢ g (blows/ft) 3
& 810 MATERIAL DESCRIPTION x| 8loYE =2 & <
e s 3 w g Sigeg|E - = / CORE REMARKS >
G} =13 F=ls & £
<!@m Lo |l T 2 =z
= “ogle & 3 10 20 30 6080
| % SANDY SILTY CLAY (CH), stiff, light brown, moist, |
(FILL)
] / J 3)5(6 “
B CLAYEY SAND (SC), medium dense, tan, trace |
ol silt, moist to wet, (FILL) 51810 18
5 - ;’ HC =
] / SANDY CLAY (CL), stiff, tannish gray, moist to wet, 7
K (FILL) S48 10
7] 7 41416
)
10— B - !
Boring terminated at 10 feet
NOTES:
Page 1 of 1

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

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

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

S&ME




S&ME BORING LOG 265 PHASE i.GPJ S&ME.GDT 3/17/08

PROJECT: Jordan Lake WRRP Phase !
Wake County, North Carolina BORING LOG B-125
S&ME Project No. 1051-06-265
. NOTES: Boring location is approximate.
: LEVATION:
DATE DRILLED: 2/26/08 E Standard penetration testing (SPT) performed
DRILL RIG: CME-550x BORING DEPTH: 10.0 ft with autohammer. Reported SPT results are
DRILLER: K. Richardson WATER LEVEL: §' After 24 Hrs,Dry@TOB uncorrected.
HAMMER TYPE: Automatic LOGGED BY: B. Keaney
SAMPLING METHOD: Split spoon NORTHING: EASTING:
DRILLING METHOD: 3%" H.S.A.
o —~ L [BLOW COUNT
o) S 138 |9 £ L|/COREDATA|  STANDARD PENETRATION TESTDATA |
T = TR Z =l
EEES MATERIAL DESCRIPTION T E|ugulz £ 8 s -
aélzo g e Tegls = g / CORE REMARKS S
0] <l < & © © z
S| SHHzE B R 10 20 30 6080
] / SILTY CLAY (CH), stiff, tan, trace sand, moist, )
% (POSSIBLE FILL) alals
- / 2 9
/ R _ ] 7 12117
5— / SANDY CLAY (CL), hard, reddish brown, moist, L 4 N 29
/A (RESIDUUM)
i SANDY SILT (ML), very stiff to very hard, grayish _ 58|12 20
tan, moist, (RESIDUUM)
7 7] 1312020 w0
10 —
Boring terminated at 10 feet
NOTES:
Page 1 of 1

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

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

3. STRATIFICATION AND GROUNDWATER DEPTHS ARE NOT EXACT.
4. WATER LEVEL IS AT TIME OF EXPLORATION AND WILL VARY.
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Jordan Lake Water Reclamation and Reuse
Phase 2 RTP South
Project number: 60601978

Appendix D — Preliminary Cost Opinion

Prepared for: Wake County
Q:\DCS\Projects\Secure\60601978 WAKERECL\400_Technical\433_PER\PER_Final_2019- AECOM
11-04.docx 17



WAKE COUNTY

JORDAN LAKE WATER RECLAMATION AND REUSE PHASE 2 RTP SOUTH PROJECT
COST ESTIMATE

Pay Item Unit Price Item Total
No.  |Item Description Unit Quantity $ $

Mobilization (Max 5% Base Bid) LS 1 $ 124,000 | $ 124,000
Traffic Control LS 1 $ 25,000 | $ 25,000
Erosion & Sediment Control LS 1 $ 50,000 | $ 50,000
Tree Protection LF 0 $ 41% -
Clearing and Grubbing AC 1 $ 8,600 | $ 8,600
€900 PVC 12-inch Reclaimed Water Pipe LF 11791 | $ 7519 884,325
DI 12-inch Reclaimed Water Pipe, RJ LF 477 $ 1351 % 64,395
Concrete Encasement CY 35 $ 500 ($ 17,494
CIPP Lining of 12" pipe LF 568 $ 100 | $ 56,800
DI Fittings LBS 5955 $ 161 $ 95,280
12-inch Gate Valves Ea 18 $ 5100 | $ 91,800
Air Release Valves Ea 4 $ 5,425 | $ 21,700
Blow-off Assembly Type 1 Ea 5 $ 8,306 | $ 41,532
Blow-off Assembly Type 2 Ea 2 $ 4,669 | $ 9,338
Bore & Jack 20-inch Casing Pipe LF 283 $ 450 | $ 127,350
20-inch Encasement Pipe LF 283 $ 140 | $ 39,620
Horizontal Directional Drill of 12-inch HDPE Pipe LF 751 $ 3251 % 244,075
HDD Mobhilization EA 2 $ 5025 | $ 10,050
Rock Removal CY 933 $ 350 | $ 326,457
Rock Contingency LS 1 $ 108,000 | $ 108,000
Aggregate Backfill CY 443 $ 371 $ 16,170
Select Backfill CY 665 $ 82.00 | $ 54,489
Imported Borrow Backfill CY 100 $ 50| $ 5,000
Cleanup & Seeding SY 3323 $ 2501 $ 8,306
Pavement Replacement Asphalt SY 22 $ 300 | $ 6,667
Multi-purpose asphalt trail replacement SY 39 $ 12.00 [ $ 462
Sidewalk Replacement Concrete SY 0 $ 50.00 | $ -
Curb and Gutter Replacement LF 10 $ 65| 9% 650
Guardrail Replacement LF 110 $ 161 $ 1,782
Connection to Existing Reclaimed Water Piping EA 8 $ 10,000 | $ 80,000
Positive Shoring LS 1 $ 20,000 | $ 20,000
Testing Allowance EA 4 $ 3,550 | $ 14,200
Utility Relocation Allowance LS 1 $ 30,000 | $ 30,000
Close Out LS 1 $ 20,000 | $ 20,000
Five Percent (5%) Change Order Allowance % 1 5%| $ 130,177
Subtotal: $ 2,733,718

Contingency (10%): $ 273,372

Total: $ 3,007,090

11/1/2019
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