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Blasting & Rock Removal
March 31, 1995

1.0 INTRODUCTION

This report addresses the requirements for rock removal as stipulated in the Department
of Environment, Health and Natural Resources’ (DEHNR) letter, dated October 17, 1994
(Appendix A). A shelf rock and a pinnacle of rock was interpreted between borings P-9 and
GP-1 during the hydrogeologic study at Piedmont Landfill and Recycling Center (PLRC).
This study was performed by RUST Environment and Infrastructure (RUST) during 1994.

Palmetto Rock Services, Inc. (PRS) performed seventeen separate blasts to loosen all the
rock which had to be removed during the construction of both subcells of Cell 1. The rock
was removed according to the Hard Rock Removal Plan (Appendix B) that was approved
by DEHNR. RUST personnel observed most of the blasts and a RUST geologist observed
and evaluated the undercut surfaces. The following report describes the excavation, blasting,
and undercutting of the rock and includes certification that this was performed in
accordance with DEHNR requirements.

2.0 EXCAVATION

The contractor excavated as much as could be ripped with both pans and dozers. When the
material could not be ripped any further, the contractor prepared as large an area as
practical for blasting. Once this area was prepared, the licensed blaster was called in to drill
and blast the rock. Only the rock that was not rippable was blasted. The loosened rock was
then removed using pans and dozers.

The degree of weathering of the rock was quite variable such that the occurrence of rock
could shift or even disappear both laterally and vertically within relatively short distances.
The rock was interpreted as a non-continuous rock mass. The rock which was encountered
was a series of shelf like lenses within dense soils. This interpretation was supported by
conditions that were observed after blasts and during the excavation.

3.0 BLASTING

There were seventeen individual blast shots that were detonated during the construction of
this cell. The licensed blaster has provided a letter of certification (Appendix C) that drill
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hole patterns, charge weights, and delays were selected in such a manner as to minimize the
amount of energy applied to the underlying rock. The individual blast reports have also

been supplied by the contractor and are attached in Appendix D. The seismograph reports
are included in Appendix E.

The first two blast reports were reviewed as quickly as possible by both the RUST geologist
and the RUST blaster. This was mainly to confirm that controlled blasting techniques were
being used. Subsequent blast reports were also reviewed to ensure that controlled blasting
techniques were being used. The energy response was always towards the open face. The
seismograph responses had maximum peak particle velocities less than 0.5 inches per second
(ips). Most of the responses were between 0.1 and 0.3 ips with only three of the blasts
measuring greater velocities. Two blasts were not recorded because of insufficient memory
caused by false starts resulting from the movement of nearby construction equipment. The
blast reports, however, indicated that these blasts were comparable to the other recorded
blasts. The peak particle velocities generated during the blasting for Cell 1 were therefore
well below the maximum velocity of 2 ips that was recommended in the plan.

4.0 UNDERCUTTING OF SUBGRADE

After the blasts, all intact rock that was observed appeared to be unfractured by the blast.
This was observed both at the edge of the side wall and at the base when the undercut
surface of the subgrade was observed by a RUST geologist. Five separate visits were made
by a RUST geologist to observe and evaluate all undercut surfaces. The surface was
inspected for blast fractures or other evidence that could indicate a change in the
hydrogeologic conditions beneath the site. No evidence was observed in any of the visits
that would indicate that ground-water flow regime has been impacted. There were also no

additional geologic structural features discovered that we believe could influence the
ground-water flow.

While each area of undercut subgrade was being geologically evaluated, the surveyor would
take spot levels on selected high points within each area. This was to insure that the
minimum 4 foot undercut was obtained. The areas which required undercutting are
approximately shown on Figure 1 along with all surveyed locations and their undercut

depths. These areas are shown to give an approximation of the amount of subgrade which
had to be undercut.

RUST E&I PROJECT 32829.300
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5.0 CERTIFICATION

Based on our professional judgement, our site visits and the information obtained from the
contractor; rock blasting was kept to as few as blasts as possible, controlled blasting
techniques were used to minimize blasting effects to underlying rock, the blasting had no
apparent impact to the ground-water flow regime, and no geologic features were noted that
would cause a change in our understanding of the ground-water flow pattern. The permit
requirements as stipulated in DEHNR’s letter of October 17, 1994 and the hard rock
removal plan of July 29, 1994 have therefore been complied with during construction of Cell
1. This report represents the last item required by the permit with regard to rock removal.

RUST ENVIRONMENT & INFRASTRUCTURE

Peter J. Walls, P.G.,, P.E.
Senior Geological Engineer

RUST E&I PROJECT 32829.300 3
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APPENDIX A

STATE PERMIT LETTER




State of North Carolina
Department of Environment,
Health and Natural Resources
Division of Solid Waste Management

James B. Hunt, Jr., Governor
Jonathan B. Howes, Secretary
William L. Meyer, Director

October 17, 1994

Bill Lewis
9900 Freeman Road
Kernersville, N.C. 27284

RE: Rock Removal At The Piedmont Landfill And Recycling Center
(Permit # 34-06)

Dear Mr. Lewis,

If rock removal is necessary at the Piedmont Landfill, the Solid
Waste Section authorizes RUST Environmental and Infrastructure to
proceed with rock removal according to the Hard Rock Removal Plan
proposed in their letter of July 29, 1994. Efforts should be made
to minimize the amount of blasting necessary and to minimize the
effects of the blasting that is necessary.

Blast monitoring should be conducted as proposed in the Hard Rock
Removal Plan. A full report of the blasting activities should be
submitted to the Solid Waste Section within 30 days of the
completion of the rock removal. The Licensed Blaster shall certify
that the drill hole pattern, charge weights, and delays were
selected in such a manner as to minimize the amount of energy which
may impact the underlying rock. The Professional Engineer shall
also certify that rock blasting was kept to a minimum and that

controlled blasting techniques were used to minimize blasting
effects to the underlying rock.

The report of the blasting activities shall also include a
discussion by the Professional Geologist of the effect of the heavy
ripping and blasting on the ground-water flow regime at the site.
Additional subsurface investigation may be required to determine
the effect of blasting or heavy ripping on the hydrogeology of the
area. If modifications to the monitoring plan are necessary based
on information gained during any additional subsurface
investigation, a revised water quality monitoring plan shall be
submitted to the Solid Waste Section Hydrogeologist for review.

P.O. Box 27687, Raleigh, North Carolina 27611-7687 Telephone 919-733-4996 FAX 919-715-3605
An Equal Opportunity Affirmative Action Employer 50% recycled/ 10% post-consumer paper
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During and after excavation of the area and prior to backfilling
with soil, the Professional Geologist shall evaluate the excavation
for any evidence of structural features (fractures, dikes,
pegmatites, etc.) that could influence ground-water flow. The
report of the blasting activities shall also include a report of
the excavation evaluation by the Professional Geologist and
recommendations of any modifications that may be needed to the
ground-water monitoring system based on this evaluation.

If you have any questions regarding this letter, please contact me
at (919) 733-0692.

Sincerely,

Botly #F;

Bobby Lutfy
Hydrogeologist
Solid Waste Section

cc: Sherri Hoyt
Brent Rockett
Peter Walls
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' MENVIRONMENT&
INFRASTRUCTURE
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Formerly SEC Donoliue . " RUST Environment & Infrastructure Inc.
15 Brendan Way ¢ Greenville, SC 29615

P.O. Box 24000 ¢ Greenville, SC 29616

Tel. (803) 234-3000 * FAX (803) 234-3069

July 29, 1994

Mr. Bobby Lutfy

North Carolina Department of Environment, Health and Natural Resources
Solid Waste Section

401 Oberlin Road

Raleigh, NC 27605

Subject: Hard Rock Removal
Piedmont Landfill and Recycling Center
‘Kernersville, North Carolina
RUST Job 87221.700

Dear Mr. Lutfy:

The purpose of this letter is to address concerns that you have expressed regarding the
apparent presence of bedrock above the proposed subgrade at the Piedmont Landfill in the
new cell areas proposed for construction. The areas of concern are located near Golder
Associates, Inc. piezometer location GP-1 and boring P-9. In this area, RUST E&I intends

to remove the rock to an elevation four feet below subgrade in accordance with regulation
1624 (b) (4).

RUST E&I understands DEHNR is concerned about removing rock if blasting is required.
We wish to alleviate this concern with the following discussion.

Bedrock Pinnacle at GP-1

As shown on the RUST E&I top of bedrock map (Figure 4-2 of the Report for the Design
Hydrogeologic Investigation), the top of bedrock at the GP-1 location is shown to be at
elevation 781. The subgrade at this location as shown on the subgrade figure (provided in

our Response to DEHNR Comments dated June 15, 1994 for the Design Hydrogeologic
Investigation) is at elevation 774.

RUST E&I is under the opinion that the bedrock above the current subgrade elevations in
this area is limited and the rock, as indicated in the core logs, appears to be well broken.
The boring log for Golder piezometer P1DD is included in Attachment A for reference.
Piezometer P1DD was the deepest piezometer of the cluster that was installed at boring
location GP-1. The rock coring log indicates that at least the top 12 feet (elevation 781 to
769) of what was designated as competent bedrock was highly fractured with RQD values

Cal
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of 68.5% and 37.2% for the two core runs, respectively. At elevation 769, coring was
- discontinued and a roller-cone bit was used to complete the borehole. The log indicates

that very hard rock was encountered from elevation 761 to the end of boring at elevation
754. , ‘

The presence of the highly fractured rock within at least the top 12 feet of what was
designated as bedrock indicates that this material should be rippable. We therefore propose
to overexcavate the rock by ripping and to backfill with suitable buffer soils in order to
achieve the required four-foot buffer zone.

Rock Shelf

During the site visit on July 15, 1994, a rock shelf, which was observed in borings P-9 and
GP-1, was exposed on the south side of the ridge. This shelf is located along the boundaries
of Cell 1 Subcells 2 and 3. The softer material had been excavated from underneath the
shelf as far as practical so that the shelf rock will loosen and drop. At present the rock is
exposed as shown on the figure attached to a letter dated July 22, 1994. This letter was sent
to you from Mr. Ed Gibson addressing the rock quantities. In order to efficiently remove
this rock material so that excavation can continue, controlled blasting techniques are
proposed to be employed. It is probable that the entire depth is not rock material, based
on boring logs P-9 and GP-1.

Rock Removal Approach

If bedrock is encountered at subgrade level, then a similar approach of undercutting and
replacing with suitable buffer soils is planned for these locations. Ripping will be employed

where practical. If blasting is required to remove the rock, then the following procedures
will be implemented.

Blasting Plan

Initially the contractor would excavate the soil from around the pinnacle. The area will be
lowered enough so that adequate buffer can be placed below the designed subgrade. The
rock which remains freestanding will be removed by blasting.

Controlled blasting techniques will be used to minimize blasting effects to the underlying
rock. This is done by the licensed blaster selecting the drill hole pattern, charge weights,
and delays for the explosives to reduce the amount of energy which may impact the
underlying rock. Minimal energy will be used during the blast(s).

A blast vibration monitoring device (seismograph) will be placed in the close proximity to
the pinnacle on another rock mass so that actual ground responses to the blast can be

monitored. The maximum peak particle velocity allowed at the monitoring location will be
2 inches per second.

Loosely placed soil may be backfilled around the rock so that some of the blast energy may



be absorbed by the soil. Blasting mats will be used to minimize the hazard of flying rock
fragments.

An appropriate soil buffer (a minimum of 4 feet) will be compacted back into this area until
subgrade elevations are reached.

In support of this controlled blasting, the United States Bureau of Mines (USBM) has
studied the extent of cracking in rock adjacent to "unrelieved" blast holes. Radial cracking
does not extend more than 20 to 23 times the hole radii for hard rock. For a typical 2-1/4
inch diameter hole, this would translate into a radial damage of no more than 2.2 feet.

Because the blast holes will not be confined, the actual radial damage should be less than
1 foot.

The explosive energy takes the path of least resistance, which is up and out in the case of
the rock shelf. Because of this, the underlying rock will have negligible cracking since most
of the energy generated by the blast will be dissipated upwardly rather than into the rock.
The radial damage will also be into the rock which is to be removed.

In addition, ground vibrations required to crack in-situ rock are in excess of a peak particle
velocity of 30 inches per second. This is much higher than the velocity levels that are
anticipated to be experienced within the current landfill area (2 inches per second) during

the blasting. The seismograph will measure actual velocities generated from this controlled
blasting.

This blasting plan would protect the integrity of the underlying rock. A monitoring
instrument will be used for each blast to verify that destructive blast velocities do not occur
outside of the rock removal areas. We believe that this plan provides the safe-guards to
protect your concerns for the underlying rock, and thus we seek approval for this plan.

Other Considerations

The landfill consists of a Subtitle D composite compacted clay/geosynthetic lining system.
In order to design and construct this system effectively, grade uniformity is essential. In the
case of the Piedmont Landfill and considering the groundwater table, the base grades were
developed to impact the smallest area of bedrock possible while maintaining grade
uniformity for geosynthetic placement. At the design stage, the area around GP-1 was
expected to be impacted.

The rock shelf is situated at the high end of Cell 1 Subcells 2 and 3. The top of this shelf
is approximately 15 feet above base grade levels. Development and construction above this
shelf would be difficult. As currently designed, leachate is expected to flow away from these
areas and is not anticipated to amount to appreciable levels nor pond in these locations.
With the construction of a Subtitle D liner and extensive construction quality assurance
program, the potential for leachate releases in these areas is minimal. Liner construction

)



over overexcavated bedrock is not expected to have a negative impact on the environment.

Conclusion

Minimal rock removal is anticipated in the undeveloped areas of the landfill. If bedrock is

encountered at the subgrade level, this material will be overexcavated in accordance with
regulation .1624 (b) (4). ‘

If hard rock material is encountered which cannot be ripped, controlled blasting techniques
will be employed in accordance with the above blasting plan.

In conclusion, controlled blasting will not compromise the integrity of the underlying
geologic and hydrogeologic features at the site. In addition, considering the already
fractured nature of the underlying material, positioning of the rock shelf in relation to the
landfill base grade configuration, construction of a Subtitle D liner and extensive
construction quality assurance, it is concluded that rock removal as discussed above will not

impact a change to ground water and will not adversely effect human health and the
environment.

If you should have any questions, do not hesitate to call either Tom Yanoschak at (803)234-
3042 or myself at (803)234-2261.

Sincerely,

RUST ENVIRONMENT AND INFRASTRUCTURE

Peter J. Walls, PG, PE
Senior Geological Engineer

C. Ed Gibson - Piedmont
Jeff Reed - RUST E&I
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APPENDIX C

BLASTING CERTIFICATION



PALMETTO ROCK SERVICES, INC.

Drilling and Blasting Contractor
PO. Box 3273 e Spartanburg, South Carolina 29304
(803) 439-4399 * Fax (803) 439-4122

March 10, 1995

Mr. Bob Wilson

Rust Environmental and Infrastructure

c/o Piedmont Landfill and Recycling Plant
9900 Freeman Road

Kernersville, North Carolina 27284

Re: Rock Blasting
Piedmont Landfill and Recycling Center

Dear Bob:

Palmetto Rock Services, Inc. has just concluded rock drilling
and blasting activities for Morgan Corp. at the Piedmont Landfill
and Recycling Center. Drill patterns varied from 4 by 4 on the
shallowest holes (four feet deep) to 10 by 10 on the deeper holes
(up to 30 feet deep). All shots were detonated with non-electric
Handidets. Each handidet cap is designed for a 25 ms delay. Deep
holes were deck loaded with 2 handidet caps and rows were connected
with HTD-17 surface delays. This was done to minimize the pounds
of explosives per delay.

In summary, our drill patterns and delay sequences for_the shots
were designed to minimize the likelihood of any fractuFlng of the
underlying bedrock. Please call if you have any questions.

Sincerely,

Hase B. Broom

Project Manager

S.C. Blaster's

License # LR88-0062-95

HBB/amv
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.ALME'ITO ROCK SERVICES, INC. IDJEC//”O””L Z-ﬂhc[ F ") BLAST REPORT

l ing permit number: Date S~ 3~ 9 "/

Company (Permitee) ﬂa}mc’m /QOC r 5f' Moraan Carf.) Blast No. A
: t onof Blast: __ 50 f+ /VV\/Of Sca]aﬂ Hﬁuszt

of Blast: __/|. 0 |
of Blaster-j’aulé R r ysan Blasters License # __ (0336

jon and distance in feet from blast to nearest gas lines, power tramsmission lines, public roads, waterways, o(s@ctures ))

25¢! SE IZ Scale Mouse -
ather data: f Temperature: é 5
‘ SMﬂh

direction and speed S Cloud cover: /flg L)
g of Material Blasted: _Sand Stone

S N
S &.—l-.._..La. e i e

oy Holes EXPLOSIVES
|Hoia Diameter N TYPE SIZE - WEIGHT (LBS.)
ok Depn 8% A2’ 4000 o?Xg 73
1Sutl»nrmzng - lo” Cllite. . | 50. . 36 50

e

e & Le h-Stemmin '}- _:-1_‘5' ’ 3
iﬁﬁ AT RD

e D L SIS

'EL'ECTmc- - NON-ELECTRIC :
‘ nd & Type: ' - Brand & Type:
; .DelaysUsed:___ __ ° - ‘I InHole Caps: Delay : g5
. Delays: 0 1 2 3 4 5 Surface Delay: Delay: S
6 7 8 9 10 11 t ! Delay:
12 13 14 15 16 17 L N
' 814, . NONEL LEAD Lipe- |
ch tal Electric Caps Used: /0 Total Non-Electric Caps Used: 4 < O

Maxdmum weight of explosive detonated within any 8 - MS period: '? qo ? Ib.
t mum number of holes detonated within any 8 - MS period:

od of firing and type of circuit: /%M.S room Sfar‘f - /\/WVPL CH’CbL"]'

mats or other protect';n/qsed? OYes ENo If yes, describe: ‘ S
seismograph used? Ye ONo

Seigmic data: Tew NV oro,Lg,13,dd

» ls ion of seismograph: I/V Sca\,# ﬁoase Cor n?"t’/n
tance fromblast,___ 1 &0’ -~ S E feet

Name of person taking seismograph reading: Terrs Crénched
of person and firm analyzing the seismograph record: Ubea Tech £ AQ

: Signed:jwmm_ﬁm;g&'master
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€, o ST ¥ A .
Blu permit number: A/lq' Date _ S -G -G

Com ny (Permitee) -\ o ow g Foi e Mg i Blast No. _ =
tionotBlast: _2G <Y s H et o( Sl B 2o

T:me fBlast: __2 - OO v

l;'we of Blaster:_ T.on Qrewvslecs . s Blasters License # __~ 2 1<

ction ar}d distance in feet from blast to nearest gas lines, power tramsmission lines, public roads, waterways, or structures.
A+
Q\ 5 C:()u""\n o St -}O S s 'r‘ '-—,«.4_,-"“

Xtt rdata:__C Xpu c Temperature: _ 15 F
d direction and speed: § ™ c\« oot of <) Cloud cover: Q..\G\ﬂ C

Plum?s-'rro ROCK SERVICES, INC.

Tie { Material Blasted: o (G 'l o

. Holes 123S EXPLOSIVES
Hole|Diameter ’), 1 TYPE SIZE WEIGHT (LBS.)
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6 7 8 9 10 11 Delayl A2 mS  No. Used__ﬁ__
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Method of firing and type of circuit: _None\ _circud  ywudeconn Shade ¢
re|mats or other protection used? DO Yes o if yes, describe:

t.s eismograph used? @Yes  OINo o
Seismicdata: TN 13,V ol Lo 1Y, db NS
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I“\ S ~ ICLExplosives USAInc. -~ .~
' BLASTING REPORT
' Consumer & A/'m.f flo. QQCK , Operaﬁon Whsie MAARmer '('/ Yredmact (4015};‘)’
I Address SPI%}MU BuRcH ) SC. , Job address ___ xfeminr RD. s
Delivery ticket # _ A3950 , Purchase order # 7907 )
I BLAST DATA: Shot number __ G H . Date _[0-21- 79 , Time 1= 24 am ,
No. Holes 105 \ , Diameter 3’ in., Depth ﬁ" Y jg-f/? /& fi.
' Burden ft., Spacing__ B ‘sv/—k ft., Subdrilling__A/4 ft., Stemming depth _3" -2 ft.
| Material used to stem Ctli Ugf% , Type of shot fraduct (o ,
l Bench No. MR “ } , Specific blast location - éﬁ?) LT (uec? 0F Scale £rule
Material being blasted De(om/osecj Guitss , $.G. or Tons yd* 218~ 2.6 R
. Blasters name [lobepr 4. SR , Signature 1 7 _ .
Blasters license No. A:R 53 A - , State _SC [sooth Catioc, A s
l Explosives used: Firing information: ‘
‘ pﬁ’/ and ( A-AF.O -\) . 3,000 1bs. E.B.Detonators Brand - ,
l fowerdicli 8 SO0 G 55 Ibs. Non-electric Dets. Brand TCT EXEL fav b, €TSS,
SOP’EF( AC COOOO 2 %% | , o 155  bs. - ' Blastmg device (check one) '
' | , lbs;' Conventional __ /& , Sequential ﬁ
. lbs. Non-electric firing device 5ot SHell peteurice ,
I | | , _lbs. Identificaton __ A4 .
| ' Total weight of expl. ____ | 3 ,7;10 Ibs. Type of series Pow 5A¢'f S .
Average 1§ad perdelay 14 #3s(feR beck) . 1Ibs. No. of series 2 ,Interval__ T2 ms.
‘ . Estimated‘ tons or _ng ~ 39%2 cubie YAR DS ., Dclay connectors Foms - ‘/ovns ’ : s
Powder factor ~ tons/lb . %0(9 Ibs./yd® Estimated cost per ____ : toh _yd#
' Maximum weight of explosxves detonated within any 8 millisecond period ,14/ » R _—
g Max1mum number of holes or decks detonated within any 8 mllhsecond penod O l ‘* e
' Nearest building*: Distance 200 FT_, ScAles<O¥¥fice ft. Dlrecuon S E B ) _ ' ,
. *Dwelling, School, Church, Hospital or commercial building, etc. (other than consumer's bldgs.) o
. Weather Supvt , Temp. __{o 7° , Wind direction flom_Su) Velocity _ 7-lo mph |
Scaled distance __~_40. %9 ' , Were mats or other protection used - yés' i el no
' Was seismograph used \/ | yes no, Readings P.P.V. pess 7A¢;§ ‘ ins., P.O.Il’iés‘/yzlgk db
Special conditions ‘ | o
1"
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1 ICI Explosives USA Inc.
BLASTING REPORT - |
. Consumer (P ALmto Rock , | __, Operation "WASTE Pag hopne T, ‘piﬁﬂ&ﬁé’«'f Aawdyf
l Address_SPRIMUBopey  SC. , Job address FHEQM.AU' RD- ,
Delivery ticket # 25450 , Purchase order # 707 ,
J BLASTDATA:  Shotmumber O g ,Date __10-2[-94
No Holes __ 3 , Diameter z"” i, Depth
. urden __ @~ 7 ft., Spacmg &7 ft., Subdrilling___ /A ft., Stemmlng depth __ G ft.
terial used to stem Cotl/ /U?:S , Type of shot P(Od vetion ,
| ' ench No. MA ) ,Speciﬁc blast location 5‘02) F7 west 2F S L‘é fe Houce ,
aterial being blasted _Dexomiybsed  GUiESS Tons y, 2.0% - 2o ,
l lasters name [ beet )& S , Signature /M B
lasters license No. _AAR £3 : , State SC @w7H C/‘@G/\N‘/ A )
I' Explosives used: ' Firing information: ,
jpf llite / A M- F. O\ , A0 1bs. E.B. Detonators Brand ' /(//q - .,
' Poweeditcd 500 31‘7(/ (0", ' O 1bs. Non-electric Dets. Brand KI EXEL HAMDD 5 ,
 |SupeRth (000 9B . |13 s  Blasting device (check one). .
'A R Ibs. Conventional _ - MA , Seqﬁential WA _,
‘ - lbs. Non-electric firing device . SAt S//PLZ DerouAroR |
. , _ . 7 1bs. Identlﬁcatlon LA : . . ,
Total weight of expl. R ..  ZI3  ws Type of series Gfbw SﬂOT - ,
' : vei'age load per delay I - 7.17 Ibs. No. of series : Interval GQ7- 9"2 ms.
l stimated tons or yds3 1 435/5‘54" m__ Delay connectors ”;MS e (Ims RS ms
'owder factor . tons/lb ,77‘4 \lbs 1yd3 Estimated costper __- - = ton yd?
' aximum weight of explosives detonated within. any 8 mﬂI;econd period L R -
" Maximum number of holes: or decks detonated within any 8 millisecond penod i 02\ EmREw
' earest building*: Distance (0O ¥t ,SCAIQS OFF:LQ ft. Direction_S £ - i -. -
Dwelling, School, Church, Hosp1ta1 or commercial bu11d1ng, etc. (other than consumer s bldgs ) L
' eather Sow C}}Lm _ , Temp. Z& , Wind direction grom S‘U Velocny_ﬂ___ mph ‘
caled distance \’)7_% -, Were mats or other protecnon used__ yes [ no |
| ' as seismograph used \/ yes \no,}Reading's PPV. <42 __  ins,P.OP. /23 7 db
pecial conditions | - ‘ B
l ,
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' Omsuqﬂxg&_ﬂ_:p)éﬁm ‘eﬂc QOQK - .y Operation 9‘ eC{lMOA/T' LAwD F: [ /

-'-...|C-IEXbllic)SNesf?USA Inc-

BLASTIN G REPORT

?

Address_ ﬁpz PY&/\%C(#(} S & Jobaddress ﬁcb—/va«-f wlle A .c ,
livery ticket # ' , , Purchase order # 23U o,
ASTDATA:  Shot numbei' © ,Date _10-29%-99Y  Time X 3/gm
. Holes | 5 "7 ___ ,Diameter S ” in., Depth _{ o - 29 [ I3 48) 1t
rden B ft., Spacmg B ft., Subdrilling_ ¢~ ft,, Stemming depth_ S f.
terial used to stem Cu‘l‘ﬁU@S : | , Type of shot flod UCT/ O“VL ,
nch No. ! | _, Specific blast location _A/ew CQ/ { A ,
terial being blasted DecoYMRJSeC( GRANITE , S.G. or Tons yd? ,
sters name IZ»,bee"r A- STAR _, Signature M ,
sters license No. __ALR &3 , State. 500‘{“14 (Aol M4 :
Ixplosives used; ' ' Firing information: »
fellite (an=o0) ,_ 5250 1bs. EB.Detonators Brand :

PLeyf (000 Y%, 200 lbs. Non-electric Dets. Brand ICI ,
' ' . Ibs. Blasting device (check one)
, _ ilbs. Convenuonal — Sequentlal ,

Ibs. Non-electric firing device £R X /~I A

s __Ibs. Identification _ —

['gtal weight of expl. 54950 lbs. Type of series & N
verage load per delay . 34 Ibs. No. of series __ /4 _Interval_Ix- /7 ms.
Egtimated tons Qr@ L7%3 Delay connectors _#MS 4 X ,

wder factor 7 tons/Ib __» RO Tbs. /yd3 stimated cost per » ton yd3

aximum weight of explosives detonated within any 8 millisecond period I3 -4 or

>

aximum number of holes or deck 55 detonated within any 8 millisecond period _ O ]

3

Nearest building*: Distance /‘v@ﬁ%ﬁ ; S00° ft. Direction LSCAIQ ﬁbUSQ) ,
."'Dwelling, School, Church, Hospital or commercial building, etc. (other than consumer's bldgs.)

Weather oy ~WARM Temp. 6’ , Wind direction ___ AW/ , Velocity __/~/O mph
'§caled distance 79 ,» Were mats or other protection used yes “" no

Whs seismograph used el yes __no, Readings P.P.V. ins., P.O.P. db

'QpCCial conditions




s ICI Explosives USA Inc. Locat ion_Qiedmonvt AMUDFI! | No. of Holes_ |59 str# (o
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' : BLASTING REPORT .

'Clonsumer ﬁd“’“eﬂo Poclé - "' . Operauon Viedponst ramDFE l : i
Address S Pr73sburg S-c , Job address _ /€L foeps w'/k See :

l Delivery ticket # ’ ___, Purchase order # WATTAR SR R
BLAST DATA: Shot number 7 ___,Date _072-9< _ Time - Se 31 o

.No. Holes % A ;L/ - . , Diameter ‘ 3 " __in. Dépth 10 - 23’ : (/g M)ft :
Burden __ 6 ft, Spacing__ B ft., Subdrilling__ A4 ___ ., Stemming depth S "~ g

l Material used to stem __Co 7'7/'/0‘/75 | , Type of shot j fodoc o, ,

nch No. L , Specific blast location __Aeu/ Ce// < ,

o
<

-

faterial being blasted _De(onmdsed (LA (1€ S.G. Zr Zo
lasters name %b@‘r A- SM Slgnature

lasters license No. _ £LRL 53 - ' , State 5307# C%/-/ A/

Xplosives used: Firing information:

p‘?/l :‘T_e'; , 7)\5 O Ibs. E.B. Detonators Brand
SoPRIAC GOCO 2% | 240 Ibs.

Qawe@bik’ﬁ 500 ¥ 500 1bs.
oY (HLTIRA 2% Ye

-
W

L]
t

Non-electric Dets. Brand __[CT  g£yac ",f[qﬂb(‘b,e?‘ ,

Blasting device» (check one)

§

, 9\75 _Ibs. Conventionai o, S_equcntial

Ibs. Non-electric firing device £B A4

: ) _lbs.  Identification
l'otal weight of expl. LS Ibs.  Type of series

verage load per delay 5% Ibs. No.of series 14 ,Interval 32~ 11 7
timated tons or@ Q045 ., Delay connectors _ 4 Ams - 35 S
wder factor tons/lb __e 9! @Estimated cost per ton yd?

paximum weight of explosives detonated within any 8 millisecond period A A

9

ms.

[e9]

w

me
\J
[

?z

aximum number of holes or decks detonated w1thm any 8 millisecond period ol

rarest building*: Distance 500 (5&4! /"cUSQ) ft. Direction AC&7T #

%

pwelling, School, Church, Hospital or commercial building, etc. (other than consumer's bldgs.)

pather _ Lo vy WAL , Temp. L7° , Wind direction _ AMVa/ , Velocity 2"0 - mph
aled distance 7 )

. .
v}

<

, Were mats or other protection used yes no

is seismograph used - yes no, Readings P.P.V. ins., P.O.P. db

pecial conditions

- R
o

=

-q—
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. | ICl Explosives USA Inc. - - ~
V- i Shot#8

. | | | BLASTING REPORT
Consumer /\>c‘\\r\r\p AAD NAY: , Operation Comeacianc =S
© Address _ _ 2 , Job address _Yacoeemi\No N3 C
' Delivery nckct # Z 34 O ‘ , Purchase order # __ 7<) 1Y |
BLASTDATA:  'Shotnumber X Dae _\l7lay - Time pmatoom
No. Holes = \1Q) - 3  Diameter ___ 2 in. Depth &= 12 '
Al Burden R ft., Spacmg X ft., Subdrilling __ 7 ft., Stemming depth g’_j_‘___
Matcnal used tostem __( %m-g S -, Typeof shot C ;\mg_\rur.um :

Il

Benchl}lp_., ,Speciﬁcblastlocation 'K\m,-\). S\ e &\n et

- . _ bs. 7 Ie Idénﬁéégﬁoh' s \
B Totalwclghtof eiip-l.": D(;;'MD ] Type of series s \\lL\
B 'A'véhr'aécvload per delay ___ 52 Ibs. No.of senes _ng,__ Intcrval_ulp.__
Estir'r‘xa-ted tons Ot@ | 3. 626 ., Delay connectors 20 \’\"u’\" * Pj
Powder factor ____ tons/1b 1bs@£st1mated costper ____ ' ton
Maximum weight of <explosivcs detonated within any 8 millisecond period 19

Maximum number of holes or decks detonated within any 8 millisecond period |

A

Nearest building*: D1stancc S50 £7Z ~*__ ft. Direction Ezs7

*Dwelhng, School, Church Hospital or commercial building, etc. (other than consumcr s bldgs )

Weather _ Cl\ecr _ Temp. 1S, Wind direction 29 Velocny__l,;___
~ Scaled distance ' , Were mats or other protection used » ___yes s
Was sc1smograph usod el Yes - no,:R;adings PP.V. o _it;si:, P.O.P.:

Spéc:al condmons .
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ICI Explosives USA Inc. 0 \:5’/7 WL?

|
!
'BLASTING REPORT | |
' Consumer p Rlm€O ﬂ*ﬁﬁ__ , Operation Piadmant fAvse ([ ,
' ess . , Job address ,
slivery ticket # 4 3514 : , Purchase order # 2919 ,
J BLASTDATA:  Shotmumber 9 Date [~ 102 Time [-/3 prr
o. Holes |06 , Diameter ____ 3 ! in., Depth B-24 ft.
urden  ~ IO ft., Spacing Q- 1O ft, Subdrilling_4/4 ft., Stemming depth H-3 s
aterial used to stem D_L/ [ Co #UUQ , Type of shot fodue t/oas ,
nch No. - . Speafic blast location _&MJéw _ce/ S e ‘ ,
[aterial being blasted Dretiicy  Decompes ef GrAr/i7€8.G.or d '
lasters name _ ?@bla‘f 74 87‘/4-Q , Signature ___ W P .
Blasters license No. __ACR 53 ,State _ S-S N
Explosives used: ' ' » Firiﬁg information:
. __&I/Lf'e | , _5_2 5O _1bs. E.B.Detonators Brand T masreR }Qr B
_Sopaarrac oo /O s, Non-electric Dets. Brand KL fiAuby DeT' .
17 Powﬂe-Fr/& L o , T Blastmg dcvmc (checkone) - -
‘ | ) | 1bs. Convenuonal Y Sequenual _
, : lbs.  Non-electric firing device _ .
' : , : Ibs. Identification _—— . .
Total weight of expl. __ S9/5  _lbs. Type of series
Average load perdelay 36 lbs. No.ofseries ___ 7~ 2 Interval @ 7- 22, s
Estimated tons @ SHG . Delay connectors _{ > m5 , A5 1S ,
Powder factor . tons/lb JTbs./yd3 Estimated cost per ton yd?
Maximum weight of explosives detonated within any 8 millisecond period _ 3% )
Maximum number of holes or decks detonated within any 8 millisecond period ol ,
Nearest building*: Distance _3 75 ft. Direction . cun gl E; ds7 .
*Dwelling, School, Church, Hospital or commercial building, etc. (other than consumer's bldgs.)
Weather (lovdy %Coo4  , Temp. _S (o, Wind direction Iyl W , Velocity _8 =/2_ mph
Scaled distance 22-11 | , Were mats or other proteétion used yes__~—" no
Was seismograph used yes no, Readings P.P.V. ins.,P.OP._______db
| Special conditions Ra vy sweT = SHot wendt W ol — |




ICI Explosives USA Inc.

No. of Holes {66 9
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\\

e Date - 106-94 Drill Depth Gm A —
Blaster's Shot Layout & Time 1313 _¢gm Drill Pattern q-10 Y- : .
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. M \H\%mnuﬂou..anm USK Inc.  Location_Kegweesuille o¢C. No. of Holes_ _ [(% R
= Date__ 12~ % =9 , Drill Depth___ ) R
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.- . ICIExplosives USAlnc.
IR ~ BLASTINGREPORT |
'Oonsumer lp AlpietiO ﬁOC[Q— | _, Operation _ﬂe(\d’w e T _L/WL/ pECLY ,
Address __ SPREYAMRLRGH ,5¢ ,Job address __ KervegSuifle , ¢ ,
. livery ticket # R36%> , Purchase order # 7949 ,
2 BLASTDATA:  Shotnumber ____[| Date _[2-2%-9Y  Time 3.5 pu, .
l Holes 80 , Diameter R in,Depth 2.2~ 32° (29 4 ug\l ft.
Burden ___[O ft., Spacing__ (O ft. Subdrilling__A/A __ft., Stemmingdepth_ 5 -7 fr.
| l terial used to stem Dedit cont a‘/urf/': S , Type of shot ‘ﬂOC{UC‘f{vC’\"\ ,
Bench No. LA B Speciﬁc blast location /Ufa.-’J Cell _site ,
‘ l aterial being blasted _w ed1HoR e }Q&Q/Q .orTonsyd® | 2. ' ,
IB asters name @/w?@.‘r 3’4\/ SIAR , Signature i ///\Q{/ C e ,
’ ‘Blasters license No. R 53 , State %uﬁ‘ i CA®L, v A ,
lExplosives ujsed: Firing information:
ellite (A:’J a O) , 4‘/ 20O 1bs. E.B.Detonators Brand ,
' Goperbil (o000 AX% , 15G 1bs. Non-electric Dets. Brand T¢E  HA~D, LeT ,
, 1bs. Blastiqg device (check one)
l s Ibs. Conventional- , Sequential ,
‘ Ibs. Non-electric firing device wovheci £ START “,
‘ l , - lbs.  Identification - ,
Total weight of expl. L‘[, 535G lbs. Type of series - ,
' Average load per delay , lbs. No. of series ___ ~ , Interval 58, >- 72 {/Ans.
Estimated tons or_yds?_ QOQO W ,  Delay connectors ) #< //? 4 ms ,
l Powder factor tons/lb __ - 5. % 1bs./yd® Estimated cost per ton yd3
Maximum weight of explosives detonated within any 8 millisecond period 54 ,
l Maximum number of holes or decks detonated within any 8 millisecond period Oh ,
Nearest building*: Distance 2 90 ft. Direction & - 9K ,
' *Dwelling, School, Church, Hospital or commercial building, etc. (other than consumer's bldgs.)
Weather Sceawy + piiD ,Temp. _5 %, Wind direction __ A/t , Velocity @ - /O mph
Scaled distance 54 , Were mats or other protection used _yes s no
Was seismograph used v yes no, Readings P.P.V. ins., P.O.P. db
Special conditions
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Location__ [ #@/)e0SH) /(e No. of Holes 7,0
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e ICI Explosives USA Inc.

BLASTING REPORT

Consumer /\)cx \ A Yo L\L , Operation Co OV oA RO ,
Address ‘—/‘)Qljf—‘\c/\\f)\xc “SC , Job address \Ac gL =\ Ho N C ,
Delivery ticket# ___ )3 749 ' , Purchase order # ___\ DO )
BLASTDATA:  Shotnumber 7 ,Date __| |zz3las ,Time _(Z. 3PN _,
No. Holes [R5 , Diameter 3" in., Depth A\):\3 22! ft.
Burden AN} ft., Spacing 1D ft., Subdrilling ! ft., Stemming depth __S_'__ ft.
Material used to stem Cudnines , Type of shot C D=\ cac-tion ,
Bench No. N } A -\_), Specific blast location PBeade Sl \naase ,
Material being blasted e e , S.G. or Tons yd? /e ,
‘Blasters name Czr e 5/\_‘%«0 AL , Signature C ’X/t:.x%\ ,
Blasters license No. __ [L. 7 _ jg= : , State _ C ,
Explosives used: . Firing information:

R‘;jcjr é /P(’ ‘ )H,( , _ LH00 Ibs. E.B. Detonators Brand __ SC ™S
A,QQ(, b 2% xi16 [1o Ibs.  Non-electric Dets. BrmdA&m&m

5\1\(‘)«@ =C 6000 2XY 136 Ibs. Blasting device (check one)

, Ibs. - Conventional v , Sequential

’

lbs. Non-electric firing device w o
, lbs. Identification IR -\D

’

*

Total weight of expl. (YL Ibs.  Typeofseries_ 1) e ,

Average load per delay Ha z Ibs.  No. of series _ \) e~ yInterval__ € ms.

Estimated tons or@ /, / 20D Delay connectors _20 D ™ ,
Powder factor tons/1b _éL.Estlmated cost per A ton yd3
Maximum weight of explosives detonated within any 8 millisecond period g% . ,
Maximum number of holes or decks detonated within any 8 millisecond period 2 ,
Nearest building*: Distance 20 C)‘ - Lo ft. Direction F a / 5& .

*Dwelling, School, Church, Hospital or commercial building, etc. (other than consumer's bldgs.)

Weather Q\m&.‘\ / “ean ), Temp. DS ° , Wind direction 5/ £ , Velocity & mph

Scaled distance 20 ‘ , Were mats or other protection used yes v~ _no

Was seismograph used N yes no, Readings P.P. V. 122 ins,,POP. .2 db

Special conditions
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ICI Explosives USA Inc.

BLASTING REPORT

Consumer __ ﬂ/““"‘/”l‘f/l Yo fack _ , Operation _ Piedmenv? LA/ ,
Address___SOLEARURIO0H L SC. , Job address _ Kerneesv e, HC . ,
ivery ticket# __ 23 204 , Purchase order# ___ [©OQ09 ,
BLASTDATA:  Shot number (3 ,Date ©!-26-95 ,Time _A 39/,
. Holes 5% , Diameter 3" in,, Depth 4~ 1 e
Burden (¢ +/0 _ ft, Spacing_72 ¥+ |0 ft., Subdrilling_0 - 3 ft., Stemming depth 5 - 7 ft.
aterial used to stem Do il ¢ Uﬁ/}t}(j% , Type of shot __fleduc.icon ,
Bench No. LA , Speciﬁc blast location __dec/ (ell §,4Q ,
Material being blasted _ fACTIR{[Y Z}Q(Q*Yf:;rﬁé’;@'f/ GLAYNe  S.G.or Tons yd3, &. | ,
Bldsters name lchod‘ﬁ% d. sthe , Signature /////-%’Q’L] n “i [ .
Blasters license No. _ AL 53 -4406-94 , Sfate SCUI? 4 CREA LM A ,
Explosives used: Firing information:

Pejl/ Ve (4nro0)
Cup2eYa¢ 000  AXg

, 2,250 lbs. E.B. Detonators Brand T{Z—##wiret
, 430 lbs. Non-electric Dets. Brand _ZCI tawd/pef

~ _ - 1bs. Blasting device (check one)
-~ , ~ lbs. " Conventional , Sequential ,
- : = lbs. Non-electric firing device # 203 sjle// :
xd s -~ Ibs. Identification _ ,
Tpotal weight of expl. 4,030 lIbs. Type of series_— ,
Average load per delay /5-6% lbs. No. of series _ ({0 , Interval ©7-7 X ms.
Estimated tons or yds? 7,60 ,  Delay connectors | 7ms , 25ms ,
Powder factor o tons/lb __ . (o 1bs./yd3 Estimated cost per ton yd?

aximum weight of explosives detonated within any 8 millisecond period 5]

’

aximum number of holes or decks detonated within any 8 millisecond period
earest building*: Distance _ S=F5 QZ 475 ft. Direction SE

*Dwelling, School, Church, Hospital or commércial building, etc. (other than consumer's bldgs.)

3

eather Suaur & heyld , Temp. _{;| , Wind direction _¢/ %/ , Yelocity mph
Scaled distance Slet> , Were mats or other protection used yes___ v~ no
Was seismograph used yes % no, Readings P.P.V. ' ins., P.O.P. db
Special conditions 2, BINSTS TiD o ieoetdze (S’t v 2 fecHed Phee 5)
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ICI Explosives USA Inc.

BLASTING REPORT

Consumer A_pf@./»m oo foek Saruie , Operation Piedie. it Frpp (1
Address___SAFQTAMBIRGH , 5C ,Job address Hebbcrcrifle  fo.c- :
Delivery ticket # 232%9 , Purchase order # oliad ,
BLASTDATA:  Shot number ___ /% ,Date _On-0%-95 , Time _| 214 pm ,
No. Holes I ) , Diameter 3 1n Depth |2 - 2. ft.
Burden & %10 ft, Spacing 210 £, Subdrilling_O- 2 ft., Stemming depth 5 - 7
Material used to stem D il cudA) £ 9 , Type of shot JJ“C/ UCT O ,
Bench No. LA , Specific blast location _Le ¢’/ g€ ,
Material being blasted _ GGLAW, € , S.G. or Tons yd3 2.2 ,
Blasters name EabeRT A Stal , SignatureN //4/’{\ (9?/ hf;i, =T ,
Blasters license No. __ [ L A 3-04/,-T75 , State Sovtt CRRoL/ VA ,
Explosives used: . Firing information:
pe H 1€ , /{%‘50 Ibs. E.B. Detonators Brand N
_{;"f EYAC (LCCO XD , 165 Ibs.  Non-electric Dets. Brand T¢I {¢wp deT ,
v Ibs. Blasting device (chcck one)

, Ibs. Conventional , Sequential

3

Ibs.  Non-electric firing device¥ 269 sde/l -

, Ibs. Identification

Trotal weight of expl. | Zo/l5 Ibs. Type of series - ,
Average load per delay 271 1bs. No.of series __/% , Interval ()~ 72 -25 s,
Estimated tons or yds? 9 eil-23 ,  Delay connectors _ | s 2E m5 ,
Powder factor tons/lb __ -5 > _ 1bs./yd?® Estimated cost per ton yd3
Maximum weight of explosives detonated within any 8 millisecond period s9 ,

Maximum number of holes or decks detonated within any 8 millisecond period __ ¢ 2~

’

Nearest building*: Distance 250" ft. Direction ESE ,
¥Dwelling, School, Church, Hospital or commercial building, etc. (other than consumer's bldgs.)

Weather (lood ‘7‘/. Y ,Temp. _5 %, Wind direction A 1/ , Velocity - [2 mph
$caled distance 45.57 , Were mats or other protection used yes_ \~ no
Was seismograph used yes v .no, Readings P.P.V. —_ ins.,, P.O.P. — ‘ db

$pecial conditions




| ICI Explosives USA Inc. Location_/f «iei7 L&pdE i No. of Holes A :
Date p2-¢y-oF Drill Depth Bty | 2- 21 (/5]
Blaster's Shot Layout & Time L2 pon Drill Pattern 10Y./C |
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ICI Explosives USA Inc. Location_ £ elievT JAubE (Il (tpes # |4 pJ No. of Holes 57
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- ICIExplosives USA Inc.

BLASTING REPORT

-

1bs. Non-electric firing device LR <

'
I
Consumer _/4 o r0 Fuwc £ , Operation :f/‘/’/)(p./) sroar  Casnaa ,
'Address i.'.f\r'.o,q A A a0 D ilin , Job address /</<~';4ij cRSVICCE o .
Delivery ticket# 7 5> © 2O , Purchase order # /0 /7 ,
' BLAST DATA: Shot number ___/ 5 ,Date _.2 -¢(/-9S5 Time _/i3% ,
- No.Holes __ 256 , Diameter __.5 in., Depth _“1'- A& ft.
l Burden & # .. 7 ft., Spacing & e .n 7 ft., Subdrilling___ <& ft., Stemming depth _.5 ft.
_ Material used to stem __ ¢ /7 1~c5 ,Typeof shot __/repocim a ,
l ]Benéh No. / , Specific blast location _ A/rcor Cence. Sot e . ,
m Material being blasted _ = < Aw 7 ¢ ,S$G.orTons yd> 21 2. & ,
l Blasters name __4 ’ Loty  SHAVCL , Signature _. /{f o £ B // s ,
i Blasters license No. _ /32 - S ¢~ </roo , State _A- < - ,
*® Explosives used: Firing information:
l ey . %% S¢2 lbs. E.B.Detonators Brand __~—— ,
! Dbk R OIS 3 xS .2 50 1lbs. Non-electric Dets. Brand oy u)wsD ~7 ,
l : Ibs. Blasting device (check one)
., Ibs. Conventional _ ~— , Sequential _ ,

, lbs. Identification __ -—- ,

I Total weight of expl. 2 | lIbs. Type of series ,
| Average load per delay o - </ lbs. No. of series — , Interval - __ ms.
' Estimated tons or yds3 ng._ﬁx_. & ¢mpens ,  Delay connectors A T Vi ,
Powder factor - tons/lb _/. © @\‘\‘ 1bs./yd? Estimated cost per - ton yd3

I Maximum weight of explosives detonated within any 8§ millisecond period - <~ 7.2 ,
Maximum number of holes or decks detonated within any 8 millisecond period __ £, ,
. Nearest building*: Distance S0 ft. Direction _ . 5 -~ ,

*Dwelling, School, Church, Hospital or commercial building, etc. (other than consumer's bldgs.)

Weather __ Cccernw , Temp. 27", Wind direction __ =’ , Velocity = mph
Scaled distance SRS , Were mats or other protection used yes_ b no
Was seismograph used \/ yes no, Readings P.P.V. ins., P.O.P. » db

Special conditions

- - ‘,-
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LAt.MéTTo ROCK SERVICES, INC.

BLAST REPORT

peation of Blast: __ T 70 7 YY)

me of Blast:

;Jjrection and distance in feet from blast to nearest

asting permit number: /493

mpany (Permitee)- _OQ/m &Hﬁ /'QOC_;K

3. 9. g5
BlastNo. __ /77

Date

IF _Scdle hpuse

,I l‘ S G ,4',”!
me of Blaster:_ S & yel Oones

3 ET .Souﬂq Eacr

Blasters License# { J A 288068 -2 5

gas lines, power tramsmission lines, public roads, waterways, or gfructures>

I

eather data: Clou Ry Temperature: 2%
ind direction and speed: _ /\J }~ . Cloud cover: Low
e of Material Blasted: _Sand) S+ on <
XU XU Y GT hyles J &efs

No. Holes 97 EXPLOSIVES
Hole Diameter 3 TYPE SIZE WEIGHT (LBS)
Hole Depth &/ der Eroe lppd A¥YT /O
| ub-Drilling % Pe /i 7w SO# Lag s 200
l@urden '
$pacing 7
i]’ e & Length-Stemming Luffing Z
Overburden ‘- Total Weight (Ibs) Explosives Shot 3B

, ELECTRIC - NON-ELECTRIC
Brand & Type: =il | Brand & Type: .z CZT He MJ(/ Qets
No. Delays Used:- InHole Caps: Delay : __$*@&  No Used: _
No. Delays: 0 1 2 3 4 5 Surface Delay: Delay: __ 94~ No. Used:
6 7 8 9 10 11 27 Delay: No. Used:
12 13 14 15 16 17 VY14 . :
18 19 20 - y“;.-f‘fran./(/,hz
Total Electric Caps Used: ‘é/ Total Non-Electric Caps Used: 9
ximum weight of explosive detonated within any 8 - MS period: 3 2 /S Ib.
-aximum number of holes detonated within any 8 - MS period: /

i

ilr:e of person taking seismograph reading:

Method of firing and type of circuit: _ /Y p A/ 2/ 4-145 {ten

Nonel &..cn . +

sation of seismograph:

're mats or other protection used? (1 Yes Mo~ If yes, describe:
as seismograph used? faras O No
smicdata: T Vv , L ,db

tance from blast: feet

e of person and firm analyzing the seismograph record:

Signed: L an ¢/ TO"\ cS

Blaster

{Aviar
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lt)escribe in detail any misfire(s):

Describe decking if any:
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VIBRA-TECH/Carolinas  TEL:1-803-548-3083 Dec 06,94 12:22 No.004 P.03

e e,

VIBRA' I ECH T 377 Carowinds Boulevard, Suits 112, P, Mill, 5C 20715
The Vibration Monitoring Experts - o 803-348-3066 FAX 803-548-3083

December 6, 1994

Mr., Hase Broom
Palmetto, Rock Services o

Post Office Bok 3273 S
Spartanburg, South Carolina 29304
This report ‘contains the orlglml'% ¢ data from blasting ,”od.'ﬁd'mﬁffhe“

Piedmont Landflll Expansion Projtt,” Nine blasts, dated April 29, 1994 through
November 10, 1994 are included, "™~~~ -~ : o

N

R e wtitof WA e et o : :
At the request of Rust Environmental, a selsmograph was installed on the floor of the
cell. Vibra-Tech did not recommenid that location due to the operation of heavy earth-
moving equipment within 150 t5°200 feet of the seismograph which would cause
numerous “false” events to be recorded. As a result of this installation, sixty-seven
events, some of which were actuill Blist everits, were overwritten by the false triggers
caused by the passing of the heavy guipment near the seismograph. -

The maxdmum value of the recorded psak particle velocity for this series of blasts was
0.28 inches -per second (ips), signifitantly below the established criterla for ground
vibration as récommended by the Unllted States Bureau of Mines (RI-8507: November,
1980). 'No printout of this event {§in¢luded since this was one of the overwritten

events mentioned above.

Recent studies into the effect of gfpﬁija.ﬁbndpn"bn nearby structures has proven the
correlation between particle velodt/$1{d frequenty in assessing the impact of blasting. -

In order to properly assess the efféct bf the blasfs included in this report, Response

Spectra Velocity Profiles (RSVP) hap bpen performed on each blast record.

The RSVP is a computer derived sithitla

d sithilation of the response that a typical structure
exhibits when exposed to the record#d Vibration waveform. Response spectra analysis
is a powerful analysis tool for diagHosing potential vibration problems before they
actually become problematic. REPEriss arilysls, such as that utilized in the RSVP
technique has been recommended Bthé Urilted States Office of Surface Mining as the
most effective method of assessing the impact of blast vibration on nearby properties.

TN ¥ N AN R

. AT

SRt | L 2 E 3 S N A T U Cem-r o




VIBRR-TECH/Carolinas  TEL:1-803-548-3083 Dec 06,94  12:22 No.004 P.04

Response analysis has been pnformod on each vibration record associated with
blasting operations for this timé pétiod. A copy of the associated data is graphicall
vepresented in this report. A réview of the RSVP data shows particle velocities we
within the recommended limit for all fnqucncm between 3 Hz and 40 Hz for all blast
events included in this report. _

The maximumi recorded air blast lcwl for thls saries of blasts was 134 decibels (dB),
or 0.01433 pounds per square inch (psi), for the blast dated October 28, 1994, which
represents one hundred seventy ‘e reent of the 129 dB criteria stated in the
Unlted Stnm Bureau of Mines {} '

Shoild “you' hve any queaﬁonﬁ 7 addiﬁonal information regarding the E
conhnu of thlt ‘report, please’ do liot h“ltiti to contact me at once. v

ﬂi_..\ .,1. PN

Res} ct!uuy oubmitted
Vibra-'l‘uch,

Loty

Rob Pippi n
Pield 'l‘echnlclan

T P A R

Voot e .-.s": !n,-u;"!::r:" . T AR BRI . l”; f:' [




VIBRA-TECH/Carolinas TEL:1-803-548-3083 | Dec 06,94 12:22 No.004 P.0OS
. mcuwh«lm Suhe 112 - ENGINEERS o .
£ il 8C_ 29715 - an.m%'ul MOGRAPHIC REPORT PAX: 003-848.9083
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B b yF > g L o . :
k No. ot Holes 102 Dlammr_.u".lﬁ;' U Ave.Depin /2% Subgrade (1.
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VIBRQ-TECH/CarOHnas TEL:1-803-548-3083 Dec 06,94 12:25 No.004 P.07
:Zﬁﬁ," somm ausr‘ﬁﬁﬂie& DARAPHIC REPORT PAX: 803 8400003
—eremintone ' ko £

Jobl.ocntloﬁM" ;c‘-u'l-(-l ) kmm suille (=c...

oo S 3.0 mreey SETLNE
s ExactBlutLoeutlon_Qsoﬁ NLJ Al il L:JL‘ '
L | No.of Mo J1S, olamom_:i_. n Avg.Depth &= 20 g Subgrade O ¢
S sm*‘.”]_ - ft. Bumn 7 A Avg. Stemming . S ft.
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' k No.ofHoles____ Diameter ___3“___in. Avg.Depth 26 1t Subgrade O .
s | Spacing /0 ft. Burden Y27 ft. Avg. Stemming 5 ft.
n T | Make & Type of Explosives: DelayMake _/ C ( A zids Pezs
v 2 ;Dr WeT e S.5£0 Ibs. Delay Type & Nos. 2228 & 29 (7. 42
T\ A lcx 280 bs.  Min. Delay Period ¥ ms.
l A _5"-4,060/ Frac 220 bs. Max. Lbs./Delay Period S 7 Ibs.
lbs. Blaster_flober7 ST7I ki
' lbs. Weather S Ch iy S 3°
' Total Explosives S5, ¥ 20 bs.  Wind Direction & Speed S -¢2  pipf At
g|| Seismograph No. J086 Range/Gain Setting - & O ips 5;;;':? LZCZ
' EIE Exact Seismograph Location Seble IL««.- 35 £7. _Easr .50 jps
S -
l g, Seismograph Distance & Direction from Blast
g Meters { Peak Ove:rpressurefﬁ‘L fon =SB j20 9B Operator ﬂ%/‘/
' A Peak Patticle Velocity =" @5 ips  Cassette No.
P
' H | comments:
' D
A
' 1
A
|
|
|
i
]
|
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Carowinds Blvd., Suite 112
- Ft. Mill, SC 29715

Client _ﬁ»a»di; u jluw:_,—

VIBRA-TECH ENGINEERS
BLAST AND SEISMOGRAPHIC REPORT

sht 1

803-548-3066
FAX: 803-548-3083

Job Location (earsser-f0e Lo FiLH :
Date _(2]28/2 4 Blast No. 1] Time _3.577F
g || Exact Blast Location ’]:/mé M /A/Ur(f Seade Mocae (go mdlo.
L || No. of Holes X2 Diameter __3 in. Avg. Depth __247____ft. Subgrade @ ft.
g Spacing (D ft. Burden [0 ft. Avg. Stemming S ft.
T Make & Type of Explosives: Delay Make _L(;/_Aéqui‘. oleac.
D M 4. 200 1bs. Delay Type&Nos. U E H# 25 # (7 4 &
¢ @.ﬁéﬁ SYPey Feae (26 Ibs. Min. Delay Period bl ms.
A S“F"Z%‘a"‘*& Ibs. Max. Lbs./Delay Period S Ibs.
bs. Blaster Jalmte Bkl Sovr - 124t e
lbs. Weather "4“”‘""2\ G3g
Total Explosives 4.3 3b Ibs.  Wind Direction & Speed 5 /1€H for t/
| Seismograph No._2 ¢ % Range/Gain Setting . (0 ips %;g::t L?,CZ
Exact Seismograph Location ot (}v/u« o‘g M ips

T

;'S.D i ;
Seismograph Distance & Direction from Blast 32 &/ 4/

Peak Overpressure

: 00I9E dB
Meters

Peak Particle Velocity 1 05
Comments:

ips

Operator @‘t LLJ—W

v

Cassette No.

> tPpO TVRIODOIDO—M®




" 3y7 Carowinds Blvd., Suite 112 VIBRA-TECH ENGINEERS < /7 ce 7 # J—  803-548-3066
Ft. Mill, SC 29715 BLAST AND SEISMOGRAPHIC REPORT FAX: 803-548-3083
2N 2 ' - \ 7 g
, Job Location L/VW,JZQU Ve Zin"’g”&@
. Date (228 [9¢ Blast No. __// Time _3.5¢ A
g | Exact Blast Location 70;9 0F Yl - Aed ¢F Scaje hopse (0D ¢ofs
', ;-\ No. of Holes__¥2 Diameter __<& in. Avg. Depth __ 27 ft. Subgrade __ 2 ft.
s | Spacing /0 ft. Burden /0 ft. Avg. Stemming < ft.
l T Make & Type of Explosives: DelayMake / & [ M axde Ders
D }cp&//: e Y2io tbs. Delay Type & Nos. 4.5 # 26 H# /7 Huys
A - ,
l T Slger Fiae (36 Ibs.  Min. Delay Period 5 ms.
A lbs.  Max. Lbs./Delay Period S5 & Ibs.
' lbs. Blaster Koberr STk
lbs. Weather__ S WAk 63°
' Total Explosives 4 236 bs. Wind Direction & Speed __ =S /s wesy
; Everlert Only
l g | Seismograph No.__#70 &6 Range/Gain Setting W4 iPS [Trigger Level
EIE Exact Seismograph Location § c.,& / \LMA__ ' S0 ips
' S
IR A
0 Seismograph Distance & Direction from Blast /L'Dﬂgﬂl—d/ { £
G Peak Overpressure _flo acrrdex dB  Operator W‘Z
R | Meters Lo U«L ©
A Peak Particle Velocity o~ %0  ijps  Cassette No.
. |IP
' H Comments:
: D
' A
T
A
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REPORT

TO

DATE

SUBJECT

ViBRATECH

Palmetto Rock Services

Morgan Corporation

Post Office Box 3555

Greenville, South Carolina 29304-3555

March 8, 1995

Blasts dated January 23, 1995
through March 4, 1995

Piedmont Landfill Project
Kernersville, North Carolina

COPY NUMBER 2 oF




-\j\AAv I BRA' I ECH 377 Carowinds Boulevard, Suite 112, Ft. Mill, SC 29715

The Vibration Monitoring Experts 803-548-3066 FAX 803-548-3083

March 8, 1995

Mr. Hase Broom

Palmetto Rock Services

Post Office Box 3273

Spartanburg, South Carolina 29334

Dear Mr. Broom:

This report contains the original seismic data from blasting associated with the

Piedmont Landfill Project. Six blasts, dated January 23, 1995 through March 4, 1995
are included.

The maximum value of the recorded peak particle velocity for this series of blasts was
0.42 inches per second (ips). This value, recorded from the blast dated February 14,
1995, is significantly below the established criteria for ground vibration as
recommended by the United States Bureau of Mines (RI-8507: November, 1980).

Recent studies into the effect of ground vibration on nearby structures has proven the
correlation between particle velocity and frequency in assessing the impact of blasting.
In order to properly assess the effect of the blasts included in this report, Response
Spectra Velocity Profiles (RSVP) have been performed on each blast record.

The RSVP is a computer derived simulation of the response that a typical structure
exhibits when exposed to the recorded vibration waveform. Response spectra analysis
is a powerful analysis tool for diagnosing potential vibration problems before they
actually become problematic. Response analysis, such as that utilized in the RSVP
technique has been recommended by the United States Office of Surface Mining as the
most effective method of assessing the impact of blast vibration on nearby properties.

Response analysis has been performed on each vibration record associated with
blasting operations for this time period. A copy of the associated data is graphically
represented in this report. A review of the RSVP data shows particle velocities well

within the recommended limit for all frequencies between 3 Hz and 40 Hz for all blast
events included in this report.




N
)

The maximum recorded air blast level for this series of blasts was 124 decibels (dB),
or 0.00460 pounds per square inch (psi), for the blast dated January 26, 1995, which

represents fifty-six percent of the 129 dB criteria stated in the United States Bureau of
Mines (RI-8485:1980).

Should you have any questions or require additional information regarding the
contents of this report, please do not hesitate to contact me at once.

Respectfully submitted,
Vibra-Tech, Inc.

1 A

Rob Pippin
Field Technician
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377 Carowinds Bivd., Suite 112
| Ft. Mill, SC 29715

— > o

> >0

Cliont @eunitls, Lol Seuor

.VIBRA-TECH ENGINEERS
BLAST AND SEISMOGRAPHIC REPORT

803-548-3066
FAX: 803-548-3083

-~ 7 _Z .n
Job Location 8 zausiartle ~Ka. F.er

[~23- 94

Date Blast No. /2 Time L2 (3 4%
Exact Blast Location x990 #/iv r[ Sk /JW
No.of Holes___ /.3« /35 Dlameter F“ in. Avg. Depth _&__ ft. Subgrade O ft.
Spacing Y2’ ft. Burden /0 ft. Avg. Stemming < ft.
Make & Type of Explosives: DelayMake /- C | Handc Pers
#90 lUi7¢ Y, dg< 6.4V 1os. Delay Type & Nos. /H.5 4 25 ns 4 /7
,/d:ﬂ(/ U/ 7ed 28 /b /[0 bs.  Min. Delay Period 4 ms.
SupPer Frae Low 2¢8 /36 bs.  Max. Lbs./Delay Period 73 ¢ Ibs.
lbs.  Blaster [7\/‘524/ /9* 9271
bs.  Weather_ (L0 wuds + S A g
Total Explosives b6 646 1bs. Wind Direction & Speed _S: /= 6 1,44
Seismograph No.__ 7/ 31 ‘ Range/Gain Setting at ips E;:;:? L(ZCZ
Exact Seismograph Location _7¢ ' #/&/ "ﬁ Seale !\[ku' ;05" ips
Seismograph Distance & Direction from Blast _S £ 230 !
Meters { Peak Overpressure [T = dB  Operator ﬂt "va(/v;)y%
Peak Particle Velocity ___. -8 ips  Cassette No.
Seismograph No.___1© e : Range/Gain Setting _ips s;;;:? L(ZCZ
Exact Seismograph Location __ et e 57 ips
Seismograph Distance & Direction from Blast 29 Fr. S 2.
Meters Peak Overpressure 4> 3 ¥ d8  Operator igss [;LJ*“IHC
Peak Particle Velocity ___=E¥ * ips  Cassette No.
K INSTRUMENT UAFaN CT (o0 . BepAT NG Nor AUA(ABEE )
Seismograph No. Range/Gain Setting ips E::;:? L(Z:Z
Exact Seismograph Location Ips

Seismograph Distance & Direction from Blast

Peak Overpressure dB
Meters

Peak Particle Velocity ips
Additional Seismographs YES NO

Operator

Cassette No.
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lfam‘”i”ds Blvd.Sulte 112 VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT 803-548-3066
I, SC 29715 FAX:803-548-3083
l T Client Wd//?:f//c/ Veil'¥s U SClhyices
"1 | Job Location ca( PULT D Adad Al feijoers e Ao
' Date ‘L >Z Blast No. [3 ) Time ;— '3 g )O///’
i Exact Blast Location ;"75;[ Ar cd  pf S Cd/e /J/ U5
l E No. of Holes&z Diameter ___ %" in. Avg. Depth _ Y12l Subgrade __ (/. ft.
g SDaCingJﬁ * /0 ft. Burden _7 4 /0 1. Avg. Stemming b ft.
l T | Make & Type of Explosives: Delay Make = C-l Hardi pars .
2 )0 c/// /e 3 759 \ps. Delay Type & Nos. /715 # /7 ~- s # 25
' 1 Y ",p” fraec a4y 2F 0V bs.  Min. delay period g ms.
; i
‘ ! - ibs. Max. Ibs./delay period 5/ ibs.
l L lbs. Blaster _A0bec? S 72ik .
| ' lbs. Weather Cleds
' ' l Total Explosives 4 0 30 ps. Wind Direction & Speed £S5 F gk
—_— Everiert Only ]
| Seismograph No. Range/Gain Setting ——IPS | Trigger Leve! |
! ! . , . —_ . T . i
I © | Exact Seismograph Location 76 A OF =2C /e /70(//¢ 1PS
|
I~ .| Seismograph Distance & Direction from Blast J £ 00 Fl.
’ , i Peak Overpressure 12 dB  Operator
" S | Meters
. E : Peak Particle Velocuty__a_gzg_é’_ ips Cassette No. .
& S Everlert Only |
| S | Seismograph No. Range/Gain Setting ___ips [Trigger Level |
M _
’l l O | Exact Seismograph Location S Zfe /7414/!& 1pS |
‘ .G .
’ R
A
‘I i P | Seismograph Distance & Direction from Blast rs0 FT 5[
H
| ‘ {Peak Overpressure ___ 4B  Operator
- D | Meters ?
A Peak Particle Velocity ips Cassette No. -~
T , Everlert Only |
. A | Seismograph No. Range/Gain Setting____ ips [ Trigger Leve! |
! ! :
I . Exact Seismograph Location oS
o
l ; Seismograph Distance & Direction from Blast
2 . )Peak Overpressure _dB  Operator
' Meters B
l‘ ! f (Peak Particle Velocity ips  Cassette No.
Additional Seismographs YES NO
l {USE REVERSE SIDE 50“ BLAST DIAGRAM)

lllllHlllllllHlllllHIIHIHIHHH!HIHHHmlmmml




SEISMOGRAPH ANALYSIS REPORT

EVENT WAVEFORMS

TRANSVERSE VERTICAL

LONGITUDINAL MICROPHONE

I TTTTUTTTT

PZAN

q

An AN AN

vvvvvv \waaY

.
2

VVVVAA‘/q AAMA

(WL
WY VWV W WV

M~ e W

o~ M A am A
\/

RV av) w

TN
T
~

ITTTTTTTd

TTTTT Ilﬁzﬁ TTT SERIAL NO.

CODE

TIME & DATE
TRIGGER SOURCE
RECORD TIME

LOCATION
CLIENT
USER
NOTES

SCALED DISTANCE
PEAK VECTOR SUM
MICROPHONE

PK AIR
ZC FREQ

A o Al AAAMMAHAMAAMA

W""WWWVWW"W““ AR

PPV
ZC FREQ
FFT FREQ

VT MY W

ACCEL
1/4 WAVE DISP

DYNAMIC GEO CAL

’;\/\/\ /\/\A/\/\[\/\A/\/\/\UAN\

BATTERY LEVEL

TIME(REL.TO TRIG) 259 9

INTERNAL MIC CHANNEL TEST: Passed

CALIBRATED ON Sep 28,

2086 V5.3-EVVe
D0865988 . XKV
Long. at 14:44:08 Jan 26, 1995
Geo 0.200 in/sec
1 sec
N/A
0.381 in/sec at 404 ms
LINEAR WEIGHTING
123.7 dB(L) at 154 ms
32 Rz
TRAN VERT LONG
0.195 0.190 0.355 in/sec
12 32 11 Hz
N/A N/A N/A Hz

404 ms
0.11 0.11 0.12 g
0.0023 0.0018 0.0047 in
Passed Passed Passed

Freq = 20 Amp =

6.7 volts
1994 by VIBRA-TECH

(N/A) - not applicable

(in/sec)

USBM RI8507 AND OSMRE ANALYSIS

i@ 3 v

207
1.8 ¢
8.5 |

, z&.’

160 )

*X#Xy * x
8.1 ¢ ++ X X +
’Ix‘ &‘@ M
8.04 e ....x L AN
1 10
FREQUENCY (Hz)
+ TRAN X VERT < LONG
il lvr el envinr lygapwerggliraiy
0.0 0.0 0.0 0.0
AMPLITUDE SCALE:GEO: 0.100 in/sec/div  MIC: 0.0010 psi(L)/div }Iil:ls Tech
TIME SCALE: 50 msec/div 2.344 sec/page TRIGGER = «—e HE VIBRATION MONITORING EXPERTS

338



‘a“"”'”ds Blvd. Suite 112 |pRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT 803-548-3066
i, $C 29715 FAX:803-548-3083
. ~ ) Client ;pa///)/}c Hp [ori Sehiiccc
Job Location %ﬂjc’dm il Lodnd By Merpervde A & _
! Date & 2 45 Biast No. /¢ Time _ [/ /2 f1Y
» & — . -
Exact Blast Location -0 7 N w s F Scale hiube
l ? No. of Holes _ /55  Diameter__ 2 in. Avg Depth /. 2/ ft. Subgrade O ft
g Spacing X t /0 ft. Burden _y”ﬁ,_/_L ft. Avg. Stemming S-7 ft.
. T | Make & Type of Explosives: Delay Make _/- € A Hands fezs
E elli7e (/. X70 \bs. Delay Type & Nos. [l 5 # /*T M5 #_ 2S5
l L | _CupPee Fras. /6 Ibs.  Min. delay period ¥ ms.
- . ibs. Max. Ibs./delay period S ? Ibs.
l : : Ibs. Blaster Kobeer §73 kb ;
. ! ibs. Weather Az
' Total Explosives 5, D15 s Wind Direction & Speed E5E /)"//
. ! Selsmograph No. e c"mqe/Gam Setting —_tps | Trigger Leve! |
‘. E Exact Setsmograph Location . ZOF7T AW o[ S raf A///—(C e
.. ; !
l , Seismograph Distance & Direction from Blast _ /S0 Fl South £Z57
H -
; | Peak Overpressure ___/CL@__/___ dB  Operator
‘ 8§ | Meters 10
l E | Peak Particle Velocity___—* '~  ips Cassette No. .
, | Everiert Only 1
S | Seismograph No. Range/Gain Setting —  pS | Trigger Level |
M i .
" O | Exact Seismograph Location s Z/p hd//{r’ l L
G
R
A -
. p | Seismograph Distance & Direction from Blast 150 FZ ;0' ll/% £a7
- H !
' \ Peak Overpressure —.dB Operator
D Meters ?
A Peak Particle Velocity ips Cassette No.
‘ T . I"Everlert Only |
! A | Seismograph No. Range/Gain Setting __ips m&m
! ;
' Exact Seismograph Location 1 ips i
|
!
' : Seismograph Distance & Direction from Blast
! Peak Overpressure_______dB Operator
| Meters
l; J Peak Particle Velocity ips Cassette No.
) Additiona! Seismographs YES NO
' {USE REVERSE SIDE FOR BLAST DIAGRAM)
‘ L 3 4 5 6
Veerrvrreebrrreererrbrrrcrrrnberrrrerrebvrrrerrre by o




SEISMOGRAPH ANALYSIS REPORT

EVENT WAVEFORMS

l-

TRANSVERSE VERTICAL LONGITUDINAL  MICROPHONE

TTT >1llllllll<;llllﬁ[ll (317 Ellr‘.q?llill SERIAL NO. 2086 V5.3-EVVe
<% <+ <? 3 CODE DOB659L3.A6V
< g d:> £
! i <; S 3 TIME & DATE Tran. at 13:10:54 Feb 2, 1995
: B )4 r ); TRIGGER SOURCE  Geo 0.200 in/sec
L g B3 <i§ ; | RECORD TIME 1 sec
L z & LOCATION
= < 3 CLIENT
> 3 USER
= < NOTES
Sy
E 1L
wt ( SCALED DISTANCE N/A
' 7 ﬂ PEAK VECTOR SUM 0.319 in/sec at 34 ms
< MI1CROPHONE LINEAR WEIGHTING
, PK AIR 104.9 dB(L) at -232 ms
l ( q 2C FREQ 39 Hz
» > > TRAN  VERT  LONG
. PPV 0.250 0.145 0.315 in/sec
; 2C FREQ 9 12, 7 Hz
' > FFT FREQ N/A N/A N/A Hz
TIMECREL.TO TRIG) 162 134 35 ms
AcC 0.0 0.09

EL .09 0.08 g
1/4 WAVE DISP 0.0048 0.0021 0.0058 in

DYNAMIC GEO CAL Passed Passed Passed
( INTERNAL MIC CHANNEL TEST: Passed Freq = 20 Amp = 314

BATTERY LEVEL 6.6 volts

CALIBRATED ON Sep 28, 1994 by VIBRA-TECH

t
|
T

(N/A) - not applicable

USBM RI8507 AND OSMRE ANALYSIS

”

(in/sec)
' m: —r—rrrrrri \ RIS
’ 2.0 1
' 1.8 ¢
8.5 §
I\ T NN e
+
8.1 4 tox » ‘”§§x vt
/ #* X X oX
9.84 R .Y LR
1 10 189 )
FREQUENCY (Hz)
+ TRAN X VERT + LONG
' Ll Li gL ber v w gt s e v rpvrrpr el
0.0 0.0 0.0 0.0
‘ AMPLITUDE SCALE:GEO: 0.100 in/sec/div  MIC: 0.0005 psi(L)/div Vibra-Tech
, THE VIBRATION MONITORING EXPERTS

TIME SCALE: 50 msec/div 2.344 sec/page TRIGGER = »—e




377 Carowinds Bivd., Sulte 112 VIBRA-TECH ENGINEERS 803-548-3066

Ft. Mill, SC

N>

» - >0

ITv>»IDIOOTWVW-—-—MW

>-~>»0

ij . BLAST AND SEISMOGRAPHIC REPORT FAX: 803-548 3083
Client ¢ /7//?75#1 Lvoer S ices

7 s & -
Job Location &7%/’/(//720}/7‘ bLacd Gl Heii erSville Ar e

Date _t - /4 - € Blast No. /S Time /< 35 2 s

Exact Blast Location __\JTe® £7 A/ J_ pF Scale /)d(,éf¢

No. of Holes _-S& Diameter _ 3~ _in. Avg. Depth 7" Z@0° 1. Subgrade Z
Spacing b asd 77 4 Burden 6~ 2 ad *7° Avg. Stemming Y 755 ft.
Make & Type of Explosives: Delay Make /- £ /[ Zand; Lers
\'pc: 7 J 450 Ibs. Delay Type & Nos. SIS H# 4.5 mSH (/7
S UPey Lrac 24P 254 ws.  Min. Delay Period e ms.
bs. Max. Lbs./Delay Period & 7- - Ibs.
bs. Blaster_Adberz Sthdve p
bs. Weather __2/du of o
Total Explosives Y, ADh bs. Wind Direction & Speed __ &) .S m //
Seismograph No. Range/Gain Setting Auze ips $:;::?,_2:Z
Exact Seismograph Location __ 72 £7 As () o0F Sedle hupﬁ-’, ips

Seismograph Distance & Direction from Blast __ oL 3¢ Fi - SeueHd Easr

Peak Overpressure / / & dB  Operator
Meters 1) 4L
Peak Particle Velocity ’ ips  Cassette No.

i ' . . .| Everlert Only
Seismograph No. Range/Gain Setting _ &%« 70 ______ips [Trigger Level
Exact Seismograph Location Secale b@ (LS ips
Seismograph Distance & Direction from Blast_ I« F£Z Sg ) £ acr

Peak Overpressure dB  Operator
Meters
Peak Particle Velocity : ips  Cassette No.

i . L Everlart Only
Seismograph No. Range/Gain Setting ips Trigger Level
Exact Seismograph Location lps

Seismograph Distance & Direclion from Blast

Peak Overpressure ds Operator
Meters

Peak Particle Velocity ips ~ Cassette No.

Additional Seismographs YES NO




SEISMOGRAPH ANALYSIS REPORT

EVENT WAVEFORMS

TRANSVERSE VERTICAL LONGITUDINAL  MICROPHONE

l IldalllllllllcIlllllllllzllllllllllbLl SERIAL NO 2086 V5.3-EVV
> - - e
\ = = Ed CODE DOBE5A7C.A2V
< £, -
& 3 3 TIME & DATE Long, at 13:32:26 Feb 14, 1995
c = & TRIGGER SOURCE Geo 0.200 in/sec
1 3 <é ; | RECORD TIME 1 sec
MR % 4. - LOCATION
2 ?3 <, CLIENT
= = USER
' = <> 4 NOTES
< '
AR
1 j7 SCALED DISTANCE N/A
—~ 4 > . |
l C )s PEAK VECTOR SUM 0.428 in/sec at 152 ms
b > S MI1CROPHONE LINEAR WEIGHTING
q PK AIR 116.0 dB(L) at 31 ms
7 <> < } ZC FREQ 13 Mz
' D TRAN  VERT  LONG
> g PPV 0.270 0.210 0.420 in/sec
ZC FREQ 13 28 7 Hz
< ) FFT FREQ N/A N/A N/A Kz
TIMECREL.TO TRIG) 330 70 152  ms
ACCEL 0 0.09 O0.

.12 . 17 g
1/4 WAVE DISP 0.0041 0.0025 0.0065 1in

DYNAMIC GEO CAL Passed Passed Passed
INTERNAL MIC CHANNEL TEST: Passed Freq = 20 Amp = 323

BATTERY LEVEL 6.7 volts
CALIBRATED ON Sep 28, 1994 by VIBRA-TECH
(N/A) - not applicable

l
T

USBM RI18507 AND OSMRE ANALYSIS
(in/sec)

A VR S ah B Ny e S

2.0
1.0
8.5
h;
0.1 X, ]
¢! iy
Y71 R T AR VIR 1.
1 10 100 )
FREQUENCY (Hz)
+ TRAN X VERT < LONG
l NN TN NN NN IR ENENEENEN
0.0 0.0 0.0 0.0
AMPLITUDE SCALE:GEO: 0.100 in/sec/div  MIC: 0.0005 psi(L)/div Vibra-Tech
TIME SCALE: 50 msec/div 2.344 sec/page TRIGGER = a—s THE VIBRATION MONITORING EXPERTS
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g{’M‘fﬁ';‘("""z‘gf’f’;"d' Sulte 112 ara-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT 803-548-306
' ‘ FAX:803-548-308
~~] Client %’&ZQZQZ 0 Bocir <ep A : _
l Job Loca:.ongﬁ/cd/nﬁ Al LaddBil Weifors cotle A4
Date 2 -9< Blast No. ._._Lg Time _&L
I Exact Blast Location J ES Fr  Aw g F_ZG_;L[L/)ML{e )
E No. of Holes <368 Diameter ___3"“ _ in. Avg.Depth ___ 7" . Subgrade ___J
l g Spacing 6 ft. Burden _ 6 q Avg. Stemming 4
T Make & Type of Explosives: Delay Make AN #HA,J/ Peze
' O e 7e bSO Ibs.  Delay Type & Nos. 225 £ 3S sn¢ “sr7
X _ﬁ_ﬁc"df UZra o st 220 Ibs.  Min. delay period 4 ms.
' | sib_féc_’t £vde 2 vy 385 bs. Manx. Ibs./delay period 23 Ibs.
, ; tbs. Blaster_Aubeyy - STZ4r N
l i ' lbs. Weather _ C /e,
L Total Explosives ____ 5, 255 1bs  wind Direction & Speed A £ [0 mp)
- Everlert Only |
' "1 Seismograph No. Range/Gain Semng_&d__L Trgger Level
i .
i Exact Seismograph Location 79 F7Z At OF _Sehl hoese DS -
l Seismograph Distance & Direction from Blast I /S F7 .5'0411’% £ asr
i Peak Overpressure\”é* dB8 Operator
B S | Meters : < 0,70
E i Peak Particle Velocity_‘;__ips Cassette No. o
| . ' Everlert Only
I S | Seismograph No. Range/Gain Setting __A2470 iPS ITrigger Level |
; M ;
O | Exact Seismograph Location JCZ A/ éd A s -
G .
‘R
) A A .
l il P | Seismograph Distance & Direction fromBiast _ 3 & 7 S Ufé Ec?_("f
M
i [ | Peak Overpressure —  __dB  Operator
i 0| Meters ¢
I A I /Peak Particle Velocity ips  Cassette No.
A ! Sei | Everlert Only |
] A ' Seismograph No. Range/Gain Setting ———iPS [ Trigger Level |
! Exact Seismograph Location |' IpS .
| |
i

Seismograph Distance & Direction from Blast

\Peak Overpressure _ _dB Operator

|
I Meters ¢
6

(Peak Particle Velocity 1Ips  Cassette No.

Additional Seismographs YES NO

tUSE REVERSE SI0€ FOR BLAST OIAGARAM
1 2 -




R Il N N B EE e EaE

.

=) £ ™ (D
e NTTRETE

IT»DQ0Tm—man

> 4> 0

377 Carowlinds Blvd., Sulte 1 12
FtLiMill, SC 29715

R S

VIBRA-TECH ENGINEERS 803-548-3066
BLAST AND SEISMOGRAPHIC REPORT FAX: 803-548-3083

Client Wé’/mc//a /%czf Sephyices

Job Location _s’ﬁ/ ed mosr Lasdeiy ehAscbsyifle A &
Date _J- ¢- € Blast No. /7 Time__/1/Sé6 4.
Exact Blast Location _ -3 80 F7 A v oF S Cdle /’M use

No. of Holes__(z ‘Z’ ' Diameter __~3 in. Avg. Depth ___ ¢4/ ft. Subgrade ___ O .
Spacing [/ ft. Burden Q/ fl. Avg. Stemming TS5 ft.
Make & Type of Explosives: DelayMake /(- &-/[ H 2sidi berc
fc:\ﬂet» Frac 213 (07 ws. Delay Type & Nos. 1.5 28 - m.c & /7 |
\17/,/ (7 LY _bs.  Min. Delay Period ' ms.
bs.  Max. Lbs./Delay Period 3./S ibs.
bs. Blaster=Sg7uc/  Jppes
bbs.  Weather 6/4440/,0 . .
Total Explosives BJG- 1bs.  Wind Direction & Speed A/ /5 3 ph
'] Seismograph No. Range/Gain Setting _Huzo ips ‘TE::;;:? L(zcz
Exact Seismograph Location__ 70 7 N . w aF S 3 le_ house ips

| Seismograph Distance & Direction from7ast HBI L7 South Fas7.

| Peak Ovemressure N A dB  Operator
.| Meters <0.7 0
Peak Particle Velocity ‘ ips  Cassette No.

. ) ) Everlert Only
Seismograph No. v Range/Gain Setting IPS [ Trigger Level
Exact Seismograph Location __ -2 & /e b/j Usc ) ips
Seismograph Distance & Direction from Blast__ 3¢ £ 7~ Soa/h (Za<7

{ Peak Overpressure dB  Operator .
Meters
Peak Particle Velocity ips  Cassette No.

. Everlert Only
Seismograph No. _ Range/Gain Setting iPS [Trigger Level
Exact Seismograph Location ips
Seismograph Distance & Direction from Blast B

Peak Overpressure Pos:-l!"‘ brand fax transmittal mimo 7671 I#of pages » @ ‘
MEE™ 1 boak Particle Valoot T A pgers  |Aase Broomes
2t Particle Veloctty © 7o - 720k B hmest Kot
J Additional Seismographs _ _YES _ Dept. Proned 23 . PEQ)
- F,xim_&/fgwﬁa Fax #




mm ENVIRONMENT &
‘ INFRASTRUCTURE

© 1993 RUST Environment & Infrastructure Inc.
Printed with soybean-based ink

O




