ADDRESS TEl WEB
SMITH EARI]NER 14 N. Boylan Avenue, Raleigh NC27603  919.828.0577  www.smithgardnerinc.com

June 2, 2016 DIN 26162

Mr. Perry Sugg, P.G.

Permitting Hydrogeologist

NC DEQ Division of Waste Management
1646 Mail Service Center

Raleigh, North Carolina 27699-1646

RE:  Davidson County MSW Landfill
Phase 2 Area 2 Cell 2 - Rock Blasting Documentation

Dear Mr. Sugg:

On behalf of Davidson County and based on our earlier correspondence, Smith Gardner, Inc.
(S+G) presents this letter to document rock blasting performed recently during construction
of Phase 2 Area 2 Cell 2 of the County’s municipal solid waste (MSW) landfill. A rock blasting
plan was submitted April 8, 2016 and was approved by North Carolina Department of
Environmental Quality (NCDEQ) Division of Waste Management (DWM)] on April 11, 2016. This
report documents the blasting events and provides vibration water level monitoring results
as requested by the DWM.

Blasting Events

The blasting was performed National Quarry Services, Inc. (NQS), under subcontract to
Shamrock Environmental Corp. who is the general contractor for the project. Personnel
from S+G were also present during blasting procedures. Blasting was conducted during
daylight hours on April 27 and May 4, 2016. The drill hole pattern, charge weights, and
delays were selected to minimize the amount of energy which may impact the underlying
rock. The planned peak particle velocities at blast monitoring locations were designed to be
<1inch/sec. The attached figure presents the approximate blast locations.

Blasting procedures were executed in general accordance with the approved blasting plan
from NQS.

Blast Monitoring

During blasting, seismographs were used to monitor three locations (one adjacent to Area 2
- Cell 1; one north of Cell 2 and between Monitoring Well 2 to the west and Monitoring Wells
10S and 10D (aka PZ-37S and PZ-37D) to the east; and one adjacent to the leachate storage
tank facility) for each blast. Locations were selected based on closest proximity to the area
that may be affected by the blasting. Measurements were collected for peak particle
velocity, frequency, and sound level. Table 1 presents the data retrieved from each
seismograph during each blast event. The peak velocities recorded were well below the
generally accepted criterion of 1 in/sec. Blasting records are included in Attachment 1.
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In addition to the use of seismographs, S+G personnel measured water levels in Monitoring
Wells 2, 10S, and 10D both before each blast and immediately after the all-clear signal was
given. No changes in water levels were noted.

Rock Removal Quantities

As you know, initial estimates projected removal of up to approximately 20,000 CY of rock to
install Area 2 Cell 2. Calculations after blasting indicate approximately 840 CY of rock were
removed during the 2 blasting events and which included several large boulders. This was
due to the successful ripping of overlying material which turned out to be mostly weathered
rock. Rock quantities removed from individual blast areas are summarized below. Rock was
removed to 4 feet below subgrade elevations at both locations.

e 4/27/16: 736 CY removed; and
e 5/4/16: 104 CY removed.

Conclusion

The blasting that was performed in Area 2 Cell 2 appears to have met the rules and
requirements of the DWM. Based on the generally low velocities generated and the lack of
changes in water levels pre- and post-blast, no changes to the groundwater flow regime are
expected and no modifications to the water quality monitoring plan are proposed at this time.

A copy of this blasting summary letter will also be included in the construction quality
assurance (CQA) report for the project. Please contact us with any questions or concerns at
(919) 828- 0577 or by email below.

Sincerely,

SMITH GARDNER, INC.

Joan A. Smyth, P.G. Pieter K. Scheer, P.E.
Vice President, Senior Hydrogeologist Vice President, Senior Engineer
joan(dsmithgardnerinc.com pieter@smithgardnerinc.com

Attachments: Figurel- Site Map with Blast Locations
Table 1 - Seismograph Data
Attachment 1- Blast Reports

cc: Steven Sink, Davidson County
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GENERAL EROSION AND SEDIMENTATION CONTROL NOTES
1,

ALL EROSION AND SEDIMENTATION CONTROL WORK SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE NORTH CAROLINA EROSION AND

SEDIMENT CONTROL PLANNING AND DESIGN MANUAL AS WELL AS APPLICABLE REGULATIONS.

2. EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE ESTABLISHED PRIOR TO, OR AS SOON AS PRACTICAL THEREAFTER, ANY LAND
CLEARING OR CONSTRUCTION ACTIVITIES MAY BEGIN. THE CONTRACTOR SHALL FOLLOW THE FOLLOWING SCHEDULE FOR EXPANSION OF BORROW AREA E:
A. CONTACT THE NCDENR DIVISION OF ENERGY, MINERAL, AND LAND RESOURCES, LAND QUALITY SECTION, (WINSTON-SALEM REGIONAL OFFICE: (336)

771-5000).
FLAG THE CLEARING LIMITS.
INSTALL TEMPORARY GRAVEL CONSTRUCTION ENTRANCE/EXIT.

REMOVE/STOCKPILE SOIL AS REQUIRED FOR CONSTRUCTION.
PERFORM FINE GRADING AND ESTABLISH PERMANENT VEGETATION ON COMPLETED AREAS.

eEMmMmeaom

THE DISTURBED AREAS.

3. ALL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE CONSTRUCTED ACCORDING TO THE CONTRACT DRAWINGS AND SPECIFICATIONS.
4. ALL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE INSPECTED AT LEAST ONCE EVERY SEVEN CALENDAR DAYS AND WITHIN 24
HOURS AFTER ANY STORM EVENT OF GREATER THAN 0.5 INCHES OF RAIN PER 24 HOUR PERIOD AND APPROPRIATE MAINTENANCE CONDUCTED.

MAINTENANCE SHALL INCLUDE, BUT NOT BE LIMITED TO:

A. THE REMOVAL AND SATISFACTORY DISPOSAL OF TRAPPED OR DEPOSITED SEDIMENTS FROM BASINS, TRAPS, BARRIERS, FILTERS,

AND/OR DRAINAGE FEATURES/DEVICES;
B. REPLACEMENT OF FILTER FABRICS USED FOR SILT FENCES UPON LOSS OF EFFICIENCY; AND

C. REPLACEMENT OF ANY OTHER COMPONENTS WHICH ARE DAMAGED  OR CANNOT SERVE THE INTENDED USE.
9. SOIL STABILUZATION SHALL BE ACHIEVED ON ANY AREA OF THE SITE WHERE LAND-DISTURBING ACTIMITIES HAVE TEMPORARILY OR PERMANENTLY

CEASED ACCORDING TO THE FOLLOWING SCHEDULE:

A. ALL PERIMETER DIKES, SWALES, DITCHES, PERIMETER SLOPES, AND ALL SLOPES STEEPER THAN 3 HORIZONTAL TO 1 VERTICAL (3H:1V) SHALL
BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION WITH GROUND COVER AS SOON AS PRACTICABLE BUT IN ANY EVENT WITHIN 7

CALENDAR DAYS FROM THE LAST LAND-DISTURBING ACTIVITY.

B. ALL OTHER DISTURBED AREAS SHALL BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION WITH GROUND COVER AS SOON AS
PRACTICABLE BUT IN ANY EVENT WITHIN 14 CALENDAR DAYS FROM THE LAST LAND-DISTURBING ACTIVITY.

C. BASINS, TRAPS, CHANNELS, AND DIVERSIONS SHALL BE LINED WITH ANCHORED ROLLED EROSION PRODUCTS OR RIP RAP AND/OR VEGETATED

UPON CONSTRUCTION.

D. PERMANENT GROUND COVER FOR ALL DISTURBED AREAS SHALL BE ESTABLISHED WITHIN 15 WORKING DAYS OR 90 CALENDAR DAYS

(WHICHEVER IS SHORTER) FOLLOWING COMPLETION OF CONSTRUCTION OR DEVELOPMENT.
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c-l 1 |30 RCP (CLASS I) W/ FES 64 08 | 6950 | 6945 | OUTLET IN DI-11
c-J 1 |18" RCP (CLASS M) W/ FES (2) 80 13 | 6980 | 697.0 -

NOTE: PROVIDE 1 FOOT MIN. COVER OVER ALL CULVERTS UNLESS OTHERWISE APPROVED BY THE ENGINEER.
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PROTECTIVE COVER
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SAFETY NOTE:

Contractor shall be solely responsible for initiating,
maintaining and supervising all safety precautions and
programs in connection with the Work. Contractor shall
comply with all applicable Laws and Regulations relating to
the safety of persons or property, or to the protection of
persons or property from damage, injury, or loss; and shall
erect and maintain all necessary safeguards for such safety
and protection.

ISSUED FOR

CONSTRUCTION

© 2016 Smith Gardner, Inc.
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ISSUED FOR CONSTRUCTION
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E OVERHEAD POWER LINE
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Electronic files are instruments of service provided by Smith
Gardner, Inc. for the convenience of the intended recipient{s}, and
no warranty is either expressed or implied. Any reuse or
redistribution of this document in whote or part without the
written authorization of Smith Gardner, Inc., will be at the sole
risk of the recipient. If there is a discrepancy between the
electronic fites and the signed and sealed hard copies, the hard
copies shall govern. Use of any electronic files generated or
provided by Smith Gardner, Inc., constitutes an acceptance of
these terms and conditions.

A SW-3 SURFACE WATER MOMITORING POINT

O PI-29 ABANDONED PIEZOMETER

QO B-16 ABANDONED BORING

IR CP 1 SURVEY CONTROL POINT

PROPOSED CULVERT (SEE SCHEDULE)
PROPOSED DROP INLET

EXISTING SEDIMENT BASIN

EXISTING ROCK DAM

DRAINAGE CHANNEL

PROJECT TITLE:

DAVIDSON COUNTY
MSW LANDFILL
PHASE 2 - AREA 2 - CELL 2
CONSTRUCTION DRAWINGS
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NOTES

1. REFER TO DETAILS FOR PROPER TIE-IN OF COMPACTED SOIL LINER,
GEOSYNTHETICS, AND OVERLYING LAYERS AROUND THE PERIMETER OF
AREA 2.

2. CULVERT H (C-H) IS A TEMPORARY PIPE FOR DRAINAGE OF AREA 2
PRIOR TO THE PLACEMENT OF THE LINER SYSTEM. THIS CULVERT SHALL
BE ABANDONED BY COMPLETELY REMOVING THE ENTIRE CULVERT AND
SUITABLY REPAIRING DI-35.

3. REFER TO DRAWING BA1 FOR MAXIMUM BORROW AREA GRADES.

REFERENCES
1. TOPOGRAPHY IN ACTIVE C&D AND MSW AREAS FROM SPATIAL DATA,

DRAWING TITLE:

AREA 2 - CELL2

AERIAL DATED 6/1/15.

2. AS-BUILT EDGE OF GEOSYNTHETIC LINER FROM DRAWING "HDPE
GEOMEMBRANE LINER AS-BUILT FOR CELL 1 OF PHASE 2, AREA 2 AT

THE DAVIDSON COUNTY MSW LANDFILL SITE", DATED MARCH 2014,
REVISED APRIL 30, 2014, PREPARED BY WRIGHT & FIELDS LAND

SUBGRADE GRADING

AND DRAINAGE PLAN
DESIGNED: PROJECT NO:

PK.S. DAVDCO 15-11
DRAWN: SCALE:

C.T.J. AS SHOWN
APPROVED: DATE:

KS FEB. 2016

SURVEYING, TROY, NC.

FILENAME:

DAVDCO-D0811
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SHEET NUMBER: DRAWING NUMBER:
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SMITH GARDNER, INC.

Table 1

Seismograph Data
Davidson County MSWLF
Phase 2 Area 2 Cell 2

By: PKS
Date: 5/16/2016

Blast Peak Particle Velocity (PPV) .

Event Monitoring Acoustic

) Tranverse Vertical Longitudinal (dB)

Location
- © BML1 0.048 in/s @ 30 Hz 0.073 in/s @ 20 Hz 0.065in/s @ 12 Hz 134
i E BML2 0.123in/s @ 10 Hz 0.105in/s @ 12 Hz 0.083in/s @ 10 Hz NM
oo BML3 NT NT NT NT
[a 2 R
~ BML1 0.035in/s @ 13 Hz 0.023in/s @ 18 Hz 0.030 in/s @ 20 Hz 120
i E BML2 0.063in/s @ 12 Hz 0.030in/s @ 17 Hz 0.065in/s @ 16 Hz 133
LN BML3 NT NT NT NT
m n
Note:

BML: Blast Monitoring Location

BML1: Between MW-2 and MW-10S/10D (PZ-37S/37D)
BML2: Cell 1 - Cell 2 Tie-In
BML3: Leachate Storage Tank Facility

NT: Seismograph did not Trigger (0.03 in/sec])
NM: Not Measured

DC P2 A2 C2 Seismograph Data.xlsx
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Attachment 1

Blasting Reports

Rock Blasting Documentation
Davidson County MSWLF - Phase 2 Area 2 Cell 2
Davidson County, North Carolina
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Net volume = /30.99 Cu. Yd.<Cut>
NOTES:

1. SITE CALIBRATED TO PANEL POINTS FROM DESIGN TOPOGRAPHIC SURVEY,

USING N.C. GEODETIC SURVEY GNSS REAL TIME NETWORK.

2. SITE DATUM 0.48' BELOW NAVD ‘88 AT CALIBRATION ORIGIN.
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