





- WSP memo in response to Question1 T







Blasting data in response fo Question 2 R




"'."_'_'-Wake Stone Corporation

" Name of Quarry

- . Location of Blast

. Shot GPS N
© Time of Blast
Bench Elev. of Blast

. Seismograph Location #1

" Triangle

 Shot # 43

Blast Date 12/08i20

Morth Wail

35" 50" 26.308

“44:36am

=48

Embassy Suiles

PO C20-361
W -78" 46" 11.184

Seismograph Location #1

Powder Co. Dyno Nobel

.. Address 1201 H Aversbore Rd.

Garner, NG 27529

ATFENIA

1000

 piaster in Charge

: ) A_Mn George

_ Seismograph Operator Stoney Broadwell ] 35" 50" g2 W 078" 48" 18"
. Dist. from Seis. t© Blast 24B1 Feat Seismograph Location #2
.. Dist. to Nearest Non Quarry Bidg.(Ft.) 2481 M W
U ' _{LyPPY. 0.065 RO, 19.2 Seismograph Location #3
. (TYPRY. 0.053 FRG. 107 N W
{VI PPV, 0.045 FRQ. 556 Ssismograph Location #4
DE. 117 M W
. |Sealed Distance Calculations Air Blast _
J | Ground Vibration Unconfined Air Overpressure = U= 611 psi
-, 1Peak Particle Velocity {V] = 0.17 infsec. Unconfined Air Overpressure =P= 151.81 dBl
Confined Air Blast/Overpressure= 116.8t dBl
- Weather Fartly cioudy 45
- SHOT PARAMETERS - EXPLOSBIVES USED
Type of Shot Production - Cariridoe Free Running
~ Shot Gonditions Wet B
" Hole Dia.(in.} 5.75 - Blasige! 1070 $£20 Dyno Mix - 50 Ib bagged
- No. of Holes 33 . Dynosplit C 1-1/4x186 Titan 1000 G (QR740) {Bulk} 16269
- Face Ht. (Ft) 42 - Dynosplit € 7/8x18 '
- Subdrithing (Ft.} 3 -
- Burden {FL} 10 - Boosters
_ " SBpacing {F1.) 12 . Density/Gas Emulsion 1.10
. Slemming {FL} 11 . Trojan Spartan SR 34 b 33 o
-~ Tons per Cubic Yd. 2.24 - SR Trojan 11b TOTAL POUNDS . 16335
C Trojan Spartan 800G 18/05 33 oL
- . TOTAL TONS 137498
- . POWDER FACTOR G.84 . ]
© COST PER TON 0.5598 . DIGISHOT DETONATORS L U
80 Ft, 60 Ft. o BOFL SRR
Series in Biast 1 & [ )
" No. of Hotes per Delay 3 . : I
. Max pounds per Delay 1154 - ELEC. DETONATORS USED
. - Distance Scaled 73 T B5 Ft, 60 Ft. - 24 Pt
R C#4 o # 4 U H4
" Accessories/Services - #5 S#SE S #E
L #6 . #EB - #6
-*.+ .. Bhot Bag Uniined 3-1/2 SRR - I | R T SR
- ShotBag Unlined 4 o H#B C#B LB
.. Bore Trak Monitor S #8 IR - L #e
. Delivery Only Charge . 1 Co#40 CU#10 R0
- -Laser Profile 2D - S R C#11
.. 8hot Service R RV Co 12
- Technical Service o #13 CHA3 o #13
- Digishot Surface Wire ST H#14 C#14 . #14
S - #i5 o #B . #15
.-+ Digishot Surface Wire 100Dft 1 T #16 U #16 S #16) ]
#18 TUHA1B #1418
o S #19 I RE R 31
. Shotchecked by ...~ Hunter Bration #20 L. #HZ0 o #20
© Superintendent . . runier Bratton CBE TOTAL i
L T ... 60" TOTAL 0
~ . Pt Foreman 7 Avin George 24' TOTAL 0

L SDTAL DETONATORSUSED. | 86 .o
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. Blasterin Charge

- '-_'_"_.Wake Stone Corporation

. Shot# 40

- Alvin George

60

Powder Co. Dyno Nobel
y o - Address 1201 H Aversboro Rd.
~ Name of Quarry - Yriangle Blast Date 11/18/20 ’ Garner, NC 27528
Location of Blast i West Wail PO# C20-338 ATF B NIA
" Shot GPS M 35" 50" 21.762 TOW L7887 48" 9324 o
" Time of Blast - 1:3%pm '
- Bench Etev. of Biast 40
. Seismograph Location #1 . Embassy Suites Seismoygraph Location #1
... Seismograph Operator " Stoney Broadwell N 35" 50" 62" W 078" 46" 18"
.- Dist. from Seis. to Blast 2087 Feet Seismogragh Location #2
B D;Si to Nearest Non Quarry Bidg {FL) 2087 ) W
) LY PPV £.063 FRQ, 9.6 Seismograph Location #3
(TYPPY. {.068 FRQ. 135 ] W
{VyPPV. 6.045 FRQ. 14 Seismograph Location #4
DB. 118 ' N W
Scajed Distance Caleulations - - -~ . Air Blast _
. |Greund Vibration ' Unconfined Air Overpressure = U= 0.13  psi
.. |Peak Particle Velocity {V) = 0.20 infsec. Unconfined Alr Querpressure =Pz 163.28  d8t
Confined Air Blast/Overpressure= 11828  d8!
- Weather Sunny 49
© SHOT PARAMETERS - EXPLOSIVES USED
- Type of Shot Production  Cartridge Free Running
- Shot Conditions Wet -
- . Hole Dia{in.) 5.75 ~ Blastge! 1070 4x20 Dyno iMix - 50 1o bagged
No. of Holes 30 . Dynospiit C 1-14x16 Titan 1000 G {QR740; (Bulk} 14557
Face Mt {FL) 42 . Dynosplit C 7/Bx16
- - Subdrilling (FL) 3 )
- Burden {F1.) 14 . Boosters
© Spacing {F1.) 14 . Censity/Gas Emulsion 1.08
.. Siemming (FL.} g . Trojan Spartan SR 3/4 b 30 ) IR
. “Tons per Cubic Yd, 2.24 . SR Trojan 11b TOTAL POUNDS. 14817 e
: . “Trojan Spartan SUGG 18/CS 30 : . N
© TOTAL TONS 16098
- POWDER FACTOR 1.10 o
- COSTPERTON 043118 D!GISHDT DETONATORS
o 80 Ft. 36FL
* Series in Blas! i o
-+ No, of Holes per Delay 2 o -
- Max pounds per Delay 1047 . ELEC DETONATORS USED
.. Distance Scaled 64 : _ 85 T, _ 60Ft , 24 F
R4 R X L4
" AccesgsoriesiServices o f5 LHS CU#E
N L #8 - X . #B
- Shot Bag Unfined 3-1/2 - CLH#T R 4 C#Y
" Shot Bag Unfined 4 #8 UH8 SRR 3
. " .Bore Trak Monifor e T #e . #a B
- - Delivery Only Charge - i R 1) o #10 L #T0
. i.aser Profile 2D ] BNREE 3K CEN Lo R
 Shot Service L #12 Co#12 S#2
. -Technical Service - #43 C#3 L#i3
. Digishot Surface Wire T4 oo #14 S #14
ST TO00H A 1 H1s T #5
" Digishot Surface Wire 1000ft 7 T #16 U #16 16
#18 b #18 S #1B
i e #4G Lo #19 s fie
" Shot checked by -~ Hunter Bratton #20 L #20 O#ZD
Superintendent - - Huider Brallon  BS TOTAL ]
T 60" TOTAL 6
Pt Foreman ~ Alvin George 24' TOTAL L ]
" TOTAL DETONATORS USED







H H R L S (- N RN IUSRON ROVRUR TN P -
S — — . _
R &ﬁ._b.? LTI EI I A I
! w J_

N [ P . SN SR S R .T [ SN S S N .

_ Z f . N T A E SO A S S
o+ N S R T AU

! 3 i o R
I TN e~ 3 % 3= Y% SO U U AU DU U DU AN SO N S
i llllil.uu. TrtTYTTITTTTT T et s - .um m W

R N N SO m I N — i
- e . A _ﬂ ._ M W
- m Jluwll N ST - o - L s u_ S—— -







Blast Data 2019

Date # of holes Max Delay Shot # Elevation
01/03/19 A4 258 -
0131837 248
. 01/18/19 .38 .. 248
. 0Y/29/18 T4 . 348
o o2/08/18 o33 - 228
o o2/18/19 .36 . 243

o2/26/13 o310 - 233
Co3foy1s 31 223
..lg3forfis 33 L 218
03/13/18 36 . 298
losf2z/1s 26 198
- 03/29/20 38 .. 258
-04f0s/18 36 277
. oafie/1e - 28 218
. 04/24/13 .30 . - 238
- 05/08/15 34 346
ps/17/19 . 4r 238
08/22/19 ST . 477
08/04/19 - 41 268
. Upefo7/1e . 53 . iR
0B/18/19 - 37 - . 278
06/25/18 - 46 444
Sorfofis o500 AR
07/08/13 - 49 . 337
Co07/32/18 53 AW
- 07/18/19 - 23 - 218
- 07/30/15 45 - 337
_ osforjis 37 and
. 08/13/13 .26 - 228
. 08/22/1% -39 - B17
. 08/29/18 . 36 .. 297
.- 08/30/19 49 - 177
o 09/10/19 L 28 218
091319 28 208
L.09/19/19 .26 . 218
og/24/18 31 238
Loep2zfis 1 e
_-10/03/19 31 . 204
UUAp/ia/1s 20 14
L Apf15/18 30 - 262
T 10/18/19 .27 209
10/29/18 28 . 262
Ceayjes/1s o 28 - 213
Cooarfaae o oag 208
CUaijia/18 . T4 o478
.. 11/25/19 28 296
.a2/05/19 - 20 278
C12/08/19 T a3 145 L
C12/18f19 . 28 2740
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Blast Data 2018

i

L :Date # of holes Max Delay Shot # Elevation

o 1fe/2018 027 0183 - 1-40t0-80 - .
C.3/11/2018 0031 198 L2 o
U1/16/2018 .42 245 - 3 -40t0-80 - S

U aj2a/2018 032 0317 4 - _“'] '~.__'-0

1/31/2018 32 327 05 oo
. 2/12/2018 L0360 160 . - 6-4010-80 R
- 2/18/2018 33 0228 o7 REETUE T
/272018 59 o219 7 B-40t0-80
. 3fp/2018 o031 189 e o 0
Coafoj2018 33 o e4 10 T 40
C3/13/2018 a0 03170 1r oo o o0
. 3/26/2018 .38 287 12 . e <40
432018 3422313 4D
. 4/10/2018 29 208 14 4D
L a4/a7/2018 o33 - 228 15 . e 440
- 4/20/2018 27 -238 - 1 - .0
apajao18 . 24 237 a7 4D
af27/2018 36 0 228 18 . 40
. s/4j2018 32 208 19 o AD
5/11/2018 30 . 288 200 4D
. 5/22/2018 - 46 - ..268 - .21 . 4D
- B/3p/2018 .33 237 .22 o A0
o /5/2018 29288 23 00
e/11/2018 .36 278 . 24 40
Ce/18/2018 37 228 25 T 40
L 6/25/2018 . -_'-40 238 2B T -40
Cg/28/2018 .28 238 27 . 0
~7j2/2018 21 . 198 28 oo L0
©U7/10/2018 040 258 129 e T Ao
Cg/7/2018 38 282 32 e A0
C®/14/2018 35 238 033 040

CUBf20/2018 29 288 34 el 0

C00/3/2018 46 U278 036 A0
10/16/2018 42 238 037 Lo el 0

C10/22/2018 46 L0338 038 T T Tl 40
S 10/30/2018 45 T IL278 38 4D
U Ua1/7/2018 44 U318 A0 L T A4

| 13/21/2018 46 0 338 a1 o -0

2/7/2018 LAY 298 A2 oA
1 12/19/2018 A2 0318 43 S A e
-12/19/2018 .32 228 1 44 e g




Blast Data 2017 . S ' o

| Date # of holes Max Uelay Shot Elevatio
C1/ef017 T e o1 A0
1/16/2017 32 21 - 2 40
C141B/1017 28 | 20B 3 o
1/20/2017 ©o34 233 ) 40
1/2642017 .17 -OLVE -1 40
Ya7/a0? 51 3sY 6 o
Tyflam? .38 L 297 i 0
CafAmI .30 L 22 - 0
Lo apangE01? . 41 - 336 ] al
CUL2016/2017 .- 43 .- 307 T Q
oafagjait R4 - 247 al 40
wj2TfIelr 047 811 12 o
-3/3/2017 - "33 268 L 0

CosfEelY .30 . 287 14 a0
sfafz01y - 44 - 185 . 15 40

‘sf1s/oly . CE7 .o 285 18 a

Ef17/2017 .- .42 - 358 ¥ u

S 3fnely - 40+ 1200 18 40ty 80 {zamp deveinpmant]

Cmfasgroly 27 2er 19 40

L Ef27/2017 ] . 272 Lo u

| 3fasfa01v 44 i bl . 23 40 te 80 {ramp development)
4/5,/2017 C17 168 = 40
4/7/2017 . 32 1208 23 40 to 80 {ramp developmeant)

AF10/2017 -] 307 C 24 o]

4f12/2017 44 27e 25 0

- af18/2020 23 217 15 o
. AfRe/20i7 i A58 27 4015 8 [ramp develepment)

L afrriaot? o9 218 - 28 40 10 80 fremp development}
5/2/2017 34 267 29 40
6/5/2017 C .29 258 30 40

. BA1R/2017 .30 247 . 31 40 1o BC {ramp development)
£/15/2017 B 278 3z o
. B22/2017 a1 248 a3 o

- BJ76{3017 S 3 238 .34 40
6272017 ©oaz 238 s 0

L H/132017 L oBs 288 " 36 40 to 80 {ramp develogment)

B/15/2017 - 33 28 37 40
. BZAAT L 2% 2368 1) A0

" Bf28/2017 38 2648 59 a
¥642017 3z 218 ] 40

- HALRT C 42 288 © 41 0o 40 [ramp develogment)

F1742017 50 267 a4z a
S0 LT 25 188 43 &0
72642017 ' 36 415 44 40
8/1/2017 .37 . 267 a5 9
Bigfa0L? 39 1&d © 4B 0o 40 (ramp develogment)
B/13/2017 c.a1 e Az a
CBf1sfp017 . 47 - 27a | -48 03040 framp developiment)
B/22/2017 ST = v B - 40
gfzsizolz 0 3B .- z2a8 . 5D 0
CBf25/2017 B . 80 - . 53 DiaaD {ramp develupment) -
Ciepjam? o as 24y L0520 0 T
By I S SR v S-S PR UR: +
C.ogpagjazy - os0 2 B4 o T T g
BTl A TR+ - .0
Cagiaizoy -0 s . 318 0 .58 D
L tofaamy o3 zre L s7 i
CA0f1EA037 - 82 .. 236 .- 58 -4010 -6 (sink] '

. aojagfaa? - a8 37 59 o
L o.oApfzufres? -1 L ave o 60 - B
‘10/25/2007 ¢ 6% - aBE . B1 4010 8O {sink} )
Coj2e/ac37 29 - 3ew .. &2 .. o
LaoislamT o3& 68 - B3 .0
Clanelzeycosr 28 ed o
Co1yfaelr 2 B ES .o
L13/1af300F .- a4 . CZ¥E - 66 . C
CAVIMT . 35 - 188 L 67 o

11/28/2017 - 15 1% . 6B o .

Clyzsfany .22 298 - 68 o
1143042017 7 -42 161 70 -40to-BU{sink} o
Clazfgprony -3z oz L7 e -
12/8/2017 R4 . -.180 . 72-4Dtp-EOfsinky - .
C12/8/2017 31 .83 . 7B o
- 13/14/2017 31 14w 74 L e
- 13/19/2017 3% 193 75 -A0tocED{snk) ..
3000 A% . LTE L e g

ST IOV R




Biast Data 2016

- Date #of holes Wax Delay Shot § Elevation
TTef2016 - .36 .. 247 1 - 40
11z/2006 - 28 - 308 2 40
Cif0/018 27257 '3 - 80
T apsf201s a3 280 a4 0
CMA2018 31 208 5 a0
L R0 .71 188 & e
S 2/10/2016 .- 44 L aud 7 0
U 2/22/2018 46 .- 248 B 0
T 2faS/2016 . A7 287 B 40
U B/1/2018 .31 188 - 10 " 40
Twgf2016 43 2N il - 0
3f14/2016 .- 48 - 358 Caz 0
a0 0 34 208 JEE: . 80
Lo B242016 0. T29 .- 247 "14 40
32016 L 45 288 15 .0
Cajspr01e - .23 244 16 80
C4f11/z016 - 44 378 -17 40
4/14/2016 - 45 334 - 18 . 80
42042016 . 46 333 19 A0
- af27/2008 - 44 -278 ) 0
o/5/2036 - 44 268 2 80
©osfizfw0i6 .50 a 22 a0
5/19/2016 . 42 "3y 23 40
| 5/26/2016 85 a1 " 24 40 10 BG {ramp development)
6/1/2046 28 275 " 25 4010 B0 {ramp development)
6/7/201F R 8 2 4G
| 6/21/2016 43 268 - 27 0
Bf22/2016 S 73 188 .28 40 1o 89 {ramp development]
. B{27/2016 © 23 237 . 29 4010 80 {ramp development}
7/6/2016 - 36 28 . 30 ap
T 77122016 - 36 168 .31 4
. 7/14/2016 - 40 -258 . 32 40
.. 7418/2016 L 24 S 22% .33 40 to 8D {ramp development)
. 7f15/2016 29 208 . B4 40
FiE5/2016 21 168 35 4(} to 80 {ramp developmaent}
L. Blifa0e 35 - o128 36 0
) 8f3/2016 T2 - 124 37 40 ta 80 {ramp devetopment}

- Bfsp016 C 43 2B " 38 0
. B/10/2016 - 24 188 - 39 40
By17/2016 .26 ©147 - A0 40 ta 80 (ramp devefopraent)

- B/15/2016 S35 248 41 0
Bf25/2016 .36 . 238 .42 i}
CLBfif016 - 24 143 .0 | 43 A0 to 80 (ramp development)
S 9/1/2016 -0 27 . 228 44 40
9/1/2016 .- 32 - .162 . 45 401to80 (ramp development)
- 8f12/2016 . 34 280 .46 o Teap
S B/16/2006 .o 4G 287 - AT o
Clgjazjane 025 . T.257 L 4B 40
C.8f19/2016 82 .77 A8 40 te BO {ramp development)
Coojmya016 .38 -0 307 S0 oLt Toan
Cigf4/2016 36 - 73l oSy o
Cayr0ke -2z 208 52 T B
Cop/3mois L4z L2871 53 o T g
- 10/19/206 - 36 - -231 C.ocsa o U0
102142016 024 o287 085 ot ap
S UoADfs/20i6 3t 28l TLse LT o
CoAY1/2036 3% 00336 57 T4
C.oayrpme 3 718 . 5B T N ¢
CoriA4A2036 B3 231 o BG40
Caii/amE 34 ms s Lo T e
Cly8/mE 0 3a o277 T E1 T T4
Ca/a036 o3 o208 &2 L TD
U aypame .37 - 287 63 oD
Cam3faeas 33 398 €A .U AD
L13A6/2006 .28 208 0 T es . LT 0D
S12/21/2016 - C23 . 3OS T .o Tt T 4D

Ccaaaeamis a8 2086l alooe




. .7f2af2015 - 30 . 250

B 12752:757: - I - ¥4

. 12/15/2015 .40 - 267 -

Blast Data 2015

- ‘Date # of holes Max Delay Shot # Elevation
C1/6/2015 . Ay - 277001 0040
1/15/2015 42 277 .80
L oy/22/201% A0 257 80
U /afa015 32 0306 - 80
C2/11/2015 38 247 .40
. 3/4/2015 28 257 - 80
CL3fAn/2085 25 287 A0
- 3jgf2015 .31 257 .80
U B/24/2015 A1 - 277 CAD
- " 4f2{2015 .53 .0 315 . 4D
4/8f2015 32 - 237 80
. -4/15/2015 733 .. 297 40
- 4/20/2015 38 . 267 80
o apaj201s a3 207 40
CUn/8f2015 0 42 243 TLAD
S os/rf2017 400297 4D
osfaaj2017 32228 .40
Sf20/2015 31 267 B0
. 5f27f2015 .36 198 4D
6/1/2015 - 14 - 215 40
6/3/2005 - 32 .. 286 80
§/10/20t5 - 30 . 277 |40
§/16/2015 . 38 .- 238 0
- §/24/2015 3% .- 238 .80
- 7/A/2015 0 32 297 © a0
7/8f2015 - 36 - 238 80
7/13/2015 . 44 302 .40
Cwjaz2015s . 36 238 8D
. BD
40
&0
40
40
40
.80
RS
40
Ceo

WO W W e

W ok B B R BRI BRI BRI R B R} RE bt b R 3 A R b 1
Fo R V- - TN - O F T N PY O OO Ry o T B BRI (N S S I N =]

7/30/2015 - 38 . 332
8/6/2015 43 .. 313

| 8/13/2015 - .33 . 238
.. 8/a8f2015 33 . 228
. gf2s/2015 - - 32 - 228
L 9/32015 .29 . 218
. U9/10/2015 36 307
. 8/1e/2015 . .32 . .228
gf22/2015 .28 L 218
oj28/2015 - .35 L. 286
10/1/2015 - 28 .- 316
. A0/7/2015 |- .28 . 208
.30/13/2015 .31 287
- 10/18/2015 - 24 7 286
10222018 024 00 199
~10/27/2015 724 - 247

ot oW LS
R R S

O N N N TR AR Tt}
Tholn B ot e O WD 08w

.40
L 80
a0
LA
8D
A0

Cayspaors 32 o 218
L A1/13/2015 26 296
0 11/16/2015 .- 13 178
U Al/2a/2015 47 27T
-A/3/015 57 307 L
Lol 12/9/2015 34 1247
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