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G E L  P R O J E C T  - B L F I S T  S U M M R R Y  ------------------------------------------ ------------------------------------------------ 

I II: -------- 

LOCATION: lVy 'Y  

DATE 

1.10. HOLES lo 

EXPLOSl YES WMSUHPll W 
..................... 
RWo MGS = fig$: US SCURRY =- BRGs = - L PS 

42 MIS DELQYS -li) 
DEUYS 14 /o 15 12 16 1: n 12 r8 - C 

19 --- 
SlSH06RRPH: z- LOCRTIOH: I Y ? ; _ T _ W ~ ~ : ~ R T ~  6 h  PW: 0102 INISEC. 

WMRR USED: -= TRRGET DEUY II: FPS: -t- 

------------------ --- ------- 
I I I TOC I VOID I W I D  I K : DEPTH I RWF I bOllOH : VOID : ROa( I C 0 M M E N T S 
# I I 1 
I I I DRILLED I HERS I I I CORL I I DEPTH I MYERS I 
! - _ _ _ - - _ - _ - - - - _ - _ - - _ _ - - -  ----------------. 



R E L  P R O J E C T  - B L F I S T  S U M M R R Y  
--------------------------------=---------- ----------------------------------- 

RNFO 26- WGS = /6uo LBS . SLURRY I- BQLS = . LBS 

BOOSTERS 3-z- 42 HIS DELRYS !?- 
C 

DELRVS 14 f i  1: 16 lt- 17 !!- lfl 5 4'3 - 
SEISMDGRRPH: i/- L O C ~ ~ T  ION: ----_-------------- 1360 ' su 8 C M A ~ ? ~  6 1% ppv: 643 INISEL 

WMfW USED: _/_ TRRGET DEUY I: f- C 
FPS: ---- 

: 1 I TM: I VOID I W I D  I RLG I DEPTH I RWF I b0llON I VOID : KID( I C 0 M N E N T S 
I I I 
I I : DRILLED I K& I : MRL I I DEPTH I LAVERS I I 



5 
4: ------- EXKDSIVES MMSUHPTIDN ------------------ ( S . 7 l m  DL*) 

N' I I UICCITIDN: - No (8 --- = 2 ? o ~  US SLURRY ?!- : 4 30 LBS ---- 
8 I BOOSTERS 42 HIS DEWYS 2-E 

C R M ~  USED: -=- TRRGET DEWY 1: -1 FPS: r- 

------------------ ------------- --- 
: I 1 TM: : VOID : MID I RE I DEPTH I RWF 1 mnon 1 VOID I ~ o m  I c o H N E N T s 
I I I I 
I I I DRILLED I #RS I I I CORL I I DEPTH I MYERS : 
: -- ------ - ----- -------------- ------- 

I I ---------- 

:-I- :-TL:-~~_-~ _-------_ --__- I --_---_- s-b,2 I _------- g : _-------_ 6~ 119 : 2t:!_?___: ---_----_--_-_----------: 
7--:--- :-o_:Ir?--:-~~L-:-w--. --------- : ,------, r6.3 :..-$;f--_:-6k-<--_: I ,__-~':j._-:--_------_-'_-_--_---_-_------_~--_-- , s f 2 ,  - : 3,s : 3 1k.r l-T-l ------_ l--r2--:-~6:8-_-: -_---- --------_ __------- --------- --------_--: -__-_-----------_-------__--: 

1 g I I 6 1 k  0 . 7 9  :'L-:-J~--I-<K--:-Q:K--: ------ -------, 1 - - 6  ----I ---- L---l-,-, ---- I ---_---_,: -_---__----------_--__--_----: 
I 1 x z 3 1  J9.S l _ r l _ - a  ---_r-- I ,--,---, l__g¶-_-_: _------ r--_s14 ---- :-3:r__- :-J2:sE__ :--?:?--_ --___-__--- I ~-w--R&~?c? --..------- -. : 

5 ; rZ  I 6 1 I 0 I I I C A T  & r m ~  IIL-:-J-k,L-$k--~ ---,-- I -------, ,,---,- -----,-- ,-----,,_ ,,-_,,-,,,_ ,_---,- _---__-__-,-_-.._.-.I 

--------_-_---_-_---: 
-,,_-,-,-_-,__-------- - : 

------- 

I - 
I 38 I *  I - -  - 1  - _ - -  - - -  :,u_L,_:,L,_,: __-_---- :Ad-n-r/M?-i --_G3G3_---G3G3G3: 

I ,  I , I I I ' - - -- ' -_-_'- ' -_-__~- '---_-- '_--_'-_--_-__- '-----__- '_--__---__'_-__---_-----___--__------ '  
1 I , I I I , 1 
'---'__-I _ - -  ' - - I  -_-_-I - - - -  '-__-_'-_--_-' ----__--' --__---' _---------------------' 
I I '____'__-___:___~_______'______'-__-_-__'_-_-__--_'__--_--_'-_-__-__'___-_---_'------_-_--_---r__-___------' 
I I I I I , 0 I I ' - - - !____'-____'_-___'- - '_____- '_-__--_ ' -_-_-_- '_____'_--- - ' - -_---________'  

I I--: ---_ -----I ----I ---_-- I - _ - :  -_--_--_-: --------: _-----_-- I _---_-_----: --_----__----------------: , I I I I , '----'_____'__-'____'__'_-__---'-_---__-_'---__-__'----____-'-_-------'----_-__--____----_----' 
4 I 0 I I I '_-r-'------'-----_-'---_----'-_--___ --_--_-_'_--_-----'--_------'---------'-_----_----'----_-----_--------_---------' 
1 ,  ! '---'----'----- -------'___-_-'-------'--------'_---_----'-_-------'--_-_----'--_------------_-_---_' 
I I I I 8 I I '---'--'_----_-'--_---'__-__--'_---_--_'---_-_--'_-----_-'-___--_-.'---------'__--_-----------------_--..---' 
I I I I I , I 0 , _ - - ' -  _---- -----_I---__-'--_----'---_--_-_1------__-'__--__-_-1__-__-__--'_-----_---_-------_----_-_: 

L I I I I I '_--,-----I '-----:_------'-------'---------'--_-_---_'-__--_--'--_---_--_'---_---_---_-_---------------' 
I # '_-_'-I---:-_-----'__-'------_'_--__-__'-_--_-_-'_----___'--__--___-'_-----------------------_-I 
I I I I I---I-------'___-___'------_-I-_-__--'_-------'---_-_---'--_----'__-----_- ----__-__-_'-..---------. - - - - - - - - - - - - - - - - (  ----------- ---------------------- 

> 
Reproduced from 
best available COPY. 



R R L  P R O J E C T  - B L A S T  S U M M F I R Y  
........................................... ................................................ 

DATE l o /?  -_--- 
8 " t0I.E D I M  ----- 

YO. HOLES 22 

EXPLOSIVES MMSUNPTIDN 
-------------- 
RWO //$!J- bRGS = 532 ---- ST LES SLURRY 8'- BRGS = &6_?:- LBS 

BOOSTERS t 42 MIS DEUYS 2 2  

CRKRR USED: -=- TARGET DEUY #: '-- / FPS: ---- 

-------------- ------- -------. 
I I I TCC I VOID : WID I RLlG I DEPTH I RWF I BOTTOM I VOID I ROCH I C 0 M M E N T S 
, n I 
0 a I DRILLED I PEAS I I COAL I I DEPTH I UYERS I 



R C L  P R O J E C T  - b L F I 5 T  S U M M R R Y  
.............................................. 

5 KfxT r: ------ EXPLffiIVES COMSLBPlION --------------- 
LOWTIDN: -1 3 AWO (2- 1965 = 3000 US SLURRY E' BAGS = ---- LBS 

I D / / ~  DRTE --- --- 12 0 ~ ~ T E R S  ------ 42 MIS DELRYS 

6 " IDLE D I M  M M Y S  84 3 1  15 30 16 24 87 3 fl0 - - 
89 - 

3 0  NO. HOLES SEISHDGRAPH: 5- LCmTION: -,-------------- ~ V O ' K .  PPV: f!&- lNl5EC 

CAMR USED: - -  TARGET DEMY Y: _= FPS: C _ O ~  

-- - - - - - - - - ~~~ - - 

: I I TM: : VOID : WID I RE I DEPTH : RW I b o n o n  I VOID : ma( : c o M M E N T s 
I I I I 
I I l DRILLED l #FIS : : CURL I I DEPTH : MYERS I 
1 ----- ------ ------- ------- 
' f : Y.T I vq : I .  . 9 -- /o I - - - _ - - - - '  I ------- L,'c_s$ I 

(i7-;3-; ---- I 60.f 1~105 I- :-t-I26_-:--9f::--~-t--: ---- --- --- -- I 
I - - - - - -  ' 

, I - - - - - - - - - -  I 
- -  -,----,,------- 

95- I : - S _ - : - ~ & L - ~ ~ - _ I - Y Z  ---- 1 -I-I- :-Cr2---:--~ - -  ~,-P_D---:--!! ----- L --------:--------------.-------------~ 
I ~ 6 . k  I I 4t 1 3 . 1  :,jt.r : /I.( : 19-23 : :-P-:-%>---;--L-B,-I --------, I ,,--,, ------,-- 

I 4 P  : 49 , I 4 9  1 I-e- : HZ- -I ,, .--- ,---,- ' ----,- ------,- 

: 1 ~ -  : -c/Y-- : -x_'F--- : --LY ---- 

I f  I : - ~ 9 - - - ~ - 2 ~ X - - : - 4 _ 0 _ - - - *  ----- I-PLY-: ,-------,------- I 

6 : 6 ~  : l o  I 

I ,  

8 ----I --_--- : -------- I ---------: -------- -------- -----_---:---------:---_-----I---------: ----------------------------: 
! I , 0 I l-_--'-:-----I-------'----I------'-------'--------'-------'--------- - - - - - - - - - - - - - - - - - '  
# ,  I I I 
"'-:-----:--_-,-:-,--,'--------1--------1--,---,-1,------_'------'-----,,,---,--,--------..---' 
I I I I I I I 
l---l-:------:-------1-----1------1---------1---',--------1----------I----------------_----: 

I b 0 
I _ _ _ *  : - :_- - - - - - ' - - - - - - - - - ' - - - - - - - -_ ' - - - - - - - - - ' - - - - - - - - - ' - - - - - - - - - '_ - - -_-_-_ ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I  

v ~- . - -~- i - -~- - - - -~- - -~- - - - -~- - - - - - - -~- - - - - - -~- - - - - - - -~- - - - - -~- - - - - - - - - - - - - - - - - - - - - -~- - -~-~ 1 

I ,  0 9 1--1-----: -,----,-'--------'--------'-------'--------'-.-------'-----------'-..---------------------'------I 

R _ _ _ _ _ _ _ _ _ - - - - I - - - - - - - - - - - - - I - - - _  ---_ 
# 



R R L  P R O J E C T  - B L R S T  S U M M F I R Y  ------------------------------------------ ------------------------------------------------ 

6 BLAST 4: - 
UJCRTION: ~ 8 '  f i )  
DOTE ---- / Q L ~ .  

6 "  Kli-E Dl@! ----- 
/ 0 NO. HOLES 

EXRffi lVES DMSUHPTION 
------------------ 
RNFO ;I!-- BOGS = I Y ~ O  LBS SLURRY 2_3_ BQGS = 672- LBS 

BOOSTERS 38 42 h/S DELRYS b- 
C DELAYS U (0 15 16 3- 17 -9- 18 -- - 

13 - 
SEISNKRAPH: <- LOCRTION: -&?~-/_s€* *@I@ - PW: p./r INISEC 

CRMRII USED: TBRGET DEUY #: 3- FPS: .(E 

------ ------- -- --- -- --. 
: I I TCC ; VOID I W I D  : RE : DEPTH I ROOF I bOllOH I VOID I RilCK : C 0 M M E N T 5 
1 I I 
I I I DRILLED : KERS : I I CW I : DEPTH I LRYERS : I 



EXROSIVES DMSUMPTlffl 
----------------- (807704 BE= -1 
W O  2- WGS = /$so U S  SLURRY 0013 = '?a LBS 

4b 6 m T E R S  ----- 19 42 H I S  W A Y S  -- 
M L R Y S  U 3 15 3- 16 1/ 17 21 18 1: C 

13 - 
SEISMDGMPH: v-- LOUITIDN: -------------- ~ 2 s '  S * k' of  S -5 .  PW: 02% INISEC 

+ f ~ t ~ ~ D t ' 9  10 5w7 
qqwsu,O s ~ ~ J K ~ ~ Y S  

WMRR USED! u/- TRffiET DELAY fl: - FPS: &g 

----------------- --- -- 
I I  : TCC I VOID I W I D  I RlG I DEPTH I ROOF : W l l O #  I VOID I ROCX : C O M M E N T S  
I I I 1 
a 8 I DRILLED I KO5 ; I UlBL I I DEPTH I MYERS I 
; -------- - ----- - - - - ------------ ----- 

------ 
I ----- 

-- -------- I 

I , --------- 
---- --- ---- 
I -L-: --r, : - - 3 6  1 --------- ----- -------- -_---- -------_ ------- ----_------ ------_-- ----------------- 

I +  I I~ I 1 6 r  I - - 8  - -  1 - -  1 ---=- :-l2---, ----- I---- 1 ------- 1 -------- I -~_f:-t!-_- I ,~cL~--& ---------------- 
: I  ---_ ------- 6 1 --------_ 62 (Y I - I 5 I 6 6  1 - ------ --------- --------- --------- -------- 1 ----------I -fd-- --------------------- I 

1 - 1  
I 3b.C 

;JZ I ' 0 - ' I ; .. .. .- -. 
-------1 ----- ,-=--I ---- c --,- I--* :-,,---------- I ---,,--- ----------------.--------_------------: 

I ,  8 - 1  I 
5 - - - 1  

tL1.~-r--~ ----- I-=-- I -----.--I -_-.-...: .-----..-. ; ~ ~ . - ~ ~ ( Z L ~ I L ~ I . _ M - P ~ - ~ - ~ ~ ~  : 
- I -  r -  I -  : 2 0  I I .. .. \ a  I--- ----- ---- ----- ------- ------I-------:-------:--------1 ---------- ---------------- f 

I 1 - I - : - 12, I 
---I -- ----- ---- ----- ------- --------- 1 --,,, --,,,,--I ,,,--,--,-- :-~~:--?:?1i1s-~1.dc~~~~~~~ 

1 - 1 -  1 -  , . ! - ~ , - ~ , : - - - :  ------- !-S----: ---,,,,--,------ - 1 - i -  1 -  I 7 q  I I 'SJ ,. ! -  - - 8 -  - - - -  - - - - I - :  ---- ----------I --------: ------------: 
1 C I - I  I W  Y u - : - - - - 1 - - - - -  4 - - -  1 - _ 2 _ : - - - : :  -----: ----- 1 -------- -----------------------: 

1 -  I : M  " - ? L  - -  - , ,  L,ZL_-- :  ,--,: ------- 1 ---_--: ---------- -----------------------: 
I -  I C  I *  I -  : 2C # : w  .. * & - I - :  ---- : -  -------- 



R M L  P R O J E C T  - B L R S T  S U M M F I R Y  ---------------------------------------- ------- --_-------------- ------------------- 
8 RE1 4: - 

LIIWTIDN: M ~ ' ~  

DATE lo / /?  - 

21 NO. HDCES 

EXPCOSIVES MMSWPTION 
----------------- ( g 0 m 4  n t z l  
ANFO L/k- WGS = 2VDo U S  SLURRY Y_d_ ERGS = /zoo LBS 

BOOSTERS t r  42 MIS DELRYS -51 
DELRYS 14 2 15 L& 16 ZL 17 4L 18 - # 

13 - 
SEISMOGRAPH: J LOCAT ION: 1 / ~ j t - ' : - g ~ - . - ~ - - ~ < ! & - -  PW: "/LA, INISEC 

CAMW USED: f" TARGET DELRY Y: -'- FPS: LcP 



R M L  P R O J E C T  - B L R S T  S U M M F I R Y  ------------------------------------------ ----------------------------------------------- 

9 D-Rsl a: ------ 
dl- 7 LDCFIIIDN: 

6 '' HOLE D I M  

CAMR USED: -< TRRGET DELRY i: - FPS: XD-c 

----------- - 
: I : TK I VOID I MID I RE I DEPTH : RWF : eonon I VOID r ROB r c o N M E N T s 
I I I I 
o B l DRILLED I E R S  I I COAL I I DEPTH I LRYERS : 



lo  E m 7  1: -------- 

DATE 

6 " D m l  ----- 

EX KC6 I YES COMSUMPTI ON 
------ -------- 00770fi a- 
ANFO EL mffi = 43fO &-- LBS SLURRY ERGS = /6f0 LBS 

BOOSTERS lo 9 42 MIS DELRYS 2 5  

26 NO. HOLES SEIIOGRRPH: /- LOCATION: ........................ Y 00 )r/ Rk~flflm fi&D PW: oL{B INISEC 

UlMRR USED: -L TRRGET DELRY Y: FPS: 9-5 

: I : TOC : VOID I WID I RUG : DEPTH I RWF I f ionon VOID I ma( c o H M E N T s 
I I 
t o l DRILLED l MEAS : 1 I COFlL : I DEPTH I MYERS I I 



EXPLDSIVES rnMswlPlim 
--------------- 
ANFO @ WGS = ---- j q f i  LBS SLURRY ' BBGS = LB5 

BWSTERS 103 42 nts ~ELRYS LL 
/ DEUlYS H L 15 !L 16 &3 17 @ 18 28_ 13 - 

I 
SEISMDGRRPH: c- LUCFITIDN: $'p_ N;N --- X L  PW: O2 INISEC 

CAPER4 USED: -c TREE1 DEMY #: _6_ FPS: 2: 

------------- -- - 
I 4 I TK : VOID : WID : RLG : DEPTH : RWF : man : VOID I ROCK : c o N M E N T s 
I I , 
I t : DRILLEO : HEAS I I COOL : : DEPTH : MYERS I I 

! - - - - - -  _----- ---- - ---. 



R R L  P R O J E C T  - b L F I S T  S U M M F I R Y  
---------------------------------------- ------------------------------------------ 

EXPCEIVES WWPTIDN 
-------------- 
ANFO ic WGS = 32a0 4 --- LES SLURRY _'_ BOGS = L BS 

DIVE -- 1gZ-f BOOSTERS 64 42 MIS DELAYS /? 
- 

DELRYS H - 15 -- f 16 17 (F 18 F t  19 - 
t40. HOLES 17 SEISHCGMW: J L O C ~ ~ T I D N : ~ ~ ~ ~ E  E L ~ L S ~ ~ ~ F  PW: ~ ~ L V S E C  

------- ------ -- ---- 
! I I T K  I VOID : V O I D  I RUG I DEPTH I RWF I bOllOH I VOID I ROW I C 0 fl M E N T S t 

I I 
I 8 I DRILLED t!€RS I I I MRL I I DEPTH I UIYERS I I I 



R E L  P R O J E C T  - B L F I S T  S U M M R R Y  -------------------------------------- ----------------------------------------- 

EXRDSIVES MMSUnPTlffl 
-------------- 
RNFO I f L  WGS = .fh LBS SLURRY =- BOGS = - LBS 

WBTERS 9~ 42 HIS KLAYS 2- 
C DEUYS 44 2 3  15 -e 16 3 17 18 23 19 - 

23 NO. HOLES SEISMDGRRPH: F- LOCRTIDN: 6 Yo ' W /J .ED& sf76 PW: oE INISEC 

CREW USED: -<- TRRGET DEUY #: FPS: 30-t 

------- ---- ---- 
: I I TM: : VOID : MID I RE : DEPTH : RWF : tanon : VOID : ~ o a c  : c o M n E N T s 
1 I I  t 
I I I DRILLED I EFIS I I COFlL I I DEPTH I MYERS I 

1 1 '  I S2.f 1 XI I su 1 53 1 y ; gr : 2 13 - -  - -  ---- ---- -- - -- - - _ I  
I 5 3  r 3  -r : IV-IY : :,L- : L o  i-&tK- I -=El-- ; -A?- 1 -- -- 1 -a- 1 -- I 

I s2 a 5~ a 1 3 - 1  1 1 - 1 1 :  
I - , - -  4 - , ~ - - - -  ,--- ----- I 

LL-I -L- L23L--: -w-- I -33-:-fY- :-*--- :-YLiAL I 2:L- : -/EL: ------- 
I s y  1 : 2 : - - : , - - - ~ - ~ 1 , - 1  -----,,- 1--kL,-:---',l,!r--_I - - - - ,  ---------: 

! L : : : - ~ P - ! X - - ~ - _ ~ _ : K - - I  ------ 1-Y_ ,,--,-------: 
? 5 : 5 I 1 6 2  $ 8  ---- ---,-- 1~1--~,,~2-,:1333331 I - - - :  ,---------- r I 
:-L-:~LL:-&--:-JL--I-~%-~ I ----- C6 I AX- : --&:&-- : -_b_ ----_ : -?a:-?!-- I - - - - _ - - - - - - - -  1 
:-~-:r~~s_-~-~~~~-:--_r_2r---:----rk-:-~--~-~-.r-:--~-~--:--~ ----- 1 ------- 1 - - - - - - - - - - - - - - - ~  

1n.r: s-& - - I Sk I.Fs;~ :&.r : 8 . 9  : : * :!.-I ---- ----- ----- 1-~2--1 ---, 1 ,-----, ---- --------- ,----, -----------------: 
I Y-- -_r_2-- 1 ,-XL--- : --r?:2--: --a_-_ : --L& ---_ 1 -_r ---- - L?:x-- :--?A ---, : ----------- : .k --,,--------------------- : 

50 I I T &  I f  ! ------- I--~_Z_--I -------, 1 ------- :-&_B_---:-!_o_ -----: -------- ;_u_ -------------------------: 
l&f.f 1 6 9  I % . $  :!L -!-J.E-: -~!-3,:-<?2-- ---- I -------- I --------- I  I --I---- ----_--_ -% I : 

1 1 -  I 
I - I - : /  : 'v  :J-3L?-:-"--:--r--_, ------ ------- ------- 1 --------- ---------* -------- ik'o_I-_M!-e I 

I Y l  1 -  I 1 - 1 -  I -z-- I---=- 1 ----- ~---:--- 1 ---- ,---z ---- I 1 ---------I : -~-O~L-B~~CCID -----------_ I 
I -  0 -  1 : .\ .- : ! : : : : - ~ - - - - - - ~ - - - - - - l  - - -  ----------------------: 

, , I -  ; -  I C  ; -  1 -  1 - 1  : I > :  - I 3. LI I - ---- - -  - - -  ---- - -  -- ---- ------- ----------------------- 
I -  I  

I - I -  I C  :x:L.--* ------- ------I ----- ----_-- : --:--z---: - - - :  - - - -  :-,2, ,,,- 21 --------------: 
: ! : : :  :l?:x--,;,r:_r_: --------- ; ~L~ALL~LCI!: ----------- : 
: I  9 : : J? : 3-9 : 6 d  : P : :+- I - 

: fy--; re4 f8.g I : 6 L -  1 9  :21- --- - - - I  ------ I-22,:-Sf-1-- ----- ----- L 2 L - - : ?  I I -- 
:-%-:-DL- :LkC- : L L J  - L L  : - D L  :-Ace- I -d-#- : 2:c- I :u , - - -  n? :r : _tZ_- I LLE-: ,--- I- :--2k-- : -L 1 -zt- :-klr-,- - _63 - - -  :--4--- 1 ------- 4 I -------- 
- I  f S f  : S : 6 I x& : 9. LC : 69--_: 6 1 2 Y - t *  I I --- 

I xf-f : S & Z - I - ~ 1 - , : - ~ 6 ~ 3  ----- : - ~ : ~ - - : 4 1 ~ - - - : - ! ~ c ~ ? - - ~ - -  :K-:_IzI-- ----- -- I --- 

I ---- 



C I M L  P R O J E C T  - B L C I S T  S U M M F I R Y  ------------------------------------- ........................................... 

IY r: ----- 
ifl //&,I UICRTIMJ: 

P T E  --- i o [ ~ -  
6 " lau D I M  - - - -  
23 !a. HOLES 

33so LBS SLURRY -1 BCIE = LBS RNFO 63- wffi = 

BOOSTERS 9 2 42 MIS DELRYS e- 
o ~ u v s  14 15 -- r c E  1 7 - -  r e ~ ~  1923 

SEISMDGRCIPH: J- LOCRTION: 5x0 ' N*&Y*'WY Q+ fiEbD PW: 0 2  IN/SE[ 

CAMWl USED: -- / TR!%ET D E U Y  1: 9 FPS: 50: 

I I TtC I VOlD I W I D  I RUi I DEPTH I RWF I BOTlOCl I VOlD I ROM I C O M M E N T S 
1 I 
I I l D R I U m  I #ffi I I I CW I I DEPTH I MYERS I 8 

!-- --- --------- --- 
; 9 yy  ; 43 I 9 I 4 Y  -- -1 ---- --- ; v.5 I I I -+y- - ---- ---- --- -- L- 

v3.3 r 1  k L ~  ,,,, 1 ---,- I-I-SU:-~--: +- ----- 
I 9 5  I I -L- I 30'2_: -?'r:r- : 2 3 2 , :  ,(1-zZ- 1 -kvL-: -Y:L-- : --D- -:-- ------ ---~OA~AL-~-<!!~S-- 

I (0 : Y U-:_39-:-5-4X--: -------- :yt:L-:-9<-:--L6 I2:E--: -------------------. 
1 8 1 $f--; I -- f I 3 3T 7- - + -- - - Y~ ------- --8 ---- I - - -  :-+ ------------------ 

u/.T u o  ~ 2 . 3 ~  1 3-2 : fv,r 12 : 1-6. --- LLf-: ---- 8 ------ 'li,r-; - - - -  -------I ------- ---:1*4-~~-3-21k!. ---. 
: 2- 131i1L: -k?X-:--~rk<-- , k ~ -  I -----, ,L.fi-:--a ---- :-!_L_--- I --,----- : --,--------------. 
I I 1 02 1 .r 1 0 . f  1 --L.~L2"-::.4L-.~ -.--- .-.u.L--jyf - 1 ------- 1-9:i_--~I--:_r ---------------- 

' 0.r ' I, l-2-I J L  :43:1--: --Kt--- :--4_'_- 1 -----,-, :-LC--: - - .Y  -- J ------ - -  I - - - - - - - -  ---- ----- 
Y Z ~  I 4 2  I I /o : : lo- : l f_- :-~Y--:  ---- ----- ,LV.l:-!=-l------ ------ ----- :3i ----------------- 

I N  I , )  I 1 3  1 Il-~rz--:-l---:-t~l~:---:--?L--:-d .--- I ------ 1--K3--_1----_-- I -------: ------------------------- 
! L ~ ~ _ - - : - ~ L - - : - - L , : - L Z - - - : - - ! !  ---- I - - - - - _ - :  ------------ --------- 

1r3-r I 23-3 o I cis (I I L ~ Q  ! o f  I ~ f - - ~ 3 8 : f i : f - : - - ~  ---- 1 _--- :---1--f-3 ---_ ---------- ............................ 
f?--1>?-:t,t.3 I v/ : v I g ; r I 1 1  ; I + I_rY-I---, ------ - - -  ---- - - - -  ------ ---------a --------- --------1 ............................ 

I / ( :  I-- ---I 39 1 4 9  ----- I luL-l----- I 4 L  4 ~v9 - r - -C  :--c!!---:--/o ---- ~----------- ' Y  ........................... 
: 1-,----1 : r L  a ---- +I I l-l!---l 1 3  ---- 1 I-r~r,l I 1 3  I ----- 1 --------------------- 

I * :~-I_~EL:---,--Q~-:-~~~_I--?A:-:-C~--:L~J-:I!-~ ----I ------- --------------------- 
I v z  I yr :fL-I 222-;-2-E--;--U--l----- 1 ----- ~ - E ~ - I - ~ Y ~ - ~ - ~ $ - - ~  ----- I-E --------- 
I PO l f z  I / . ?  I f Y  : :!1_-:0-3-:_/t--:,ul--l------- 1 -  - - - - I  ------,-- ------- -------,--: --,--------,---- 

B I Y . 6 1 ~ 3  I * /  I 4 0  I 9 3  ; ; ;v  ;r!I : I / - :  I 
- 1  - -  - -  - - -  - 

f4 I /  I : L - : ~ L L : Y ~ ~ ~ ~ - ~ ~ C I - ~ ~ _ ~ - - I ~ Y ~ ~ ~ - - Y ~ ~  I - -  -.-: - 
r/z r I : 12- 1-3-6- L2-- ---- -"L --9l-- -2-Y- 1 - - - -  - L L :  1- - 

10 1 : ~ ~ - I Y - ~ - - : ~ ~ I - ~ , : A ~ , I - A L : - u L I ~ - ~  -_-- :-~2--~ ----- ----I --- 



R f l L  P R O J E C T  - B L A S T  S U M M R R Y  ----------------------------- ------- ----- -------------------------------------------- 

DATE --- 

EXROSIVES DIMSUMPTI ON ----------------- ( ~ o l t o ~  fm D E U 4  ) 
N O  lt' WIGS; / v f l  LBS SLURRY 9- BCIffi = LBS 

42 MIS DELQYS /d- 
6 "  H3LE DIRM - DElflYs C4 2 15 16 -- IY 17 -- / f t9- 18 - 

l b  NO. HOLES SEISMDGRRPH: d- LOCATION: ? , O  I TmE PPV: 0.20 INISEC 

CRKB USED: -- TARGET DEUIY b: f- FPS: 2: 
&pwlctr( B n S 7 f l J  

* L F S  k d  ; MUD 6 ~ c  ou Y -1. DfmluLf cOAD~n/ci Ylm gotlo,,, ~~~k . ------ ------------------------- ------------ ~ - - - - - - - - - - - -  ~ - -  - 

: 1 I TCC I VOID I W I D  I RUG I DEPTH I ROW I bOTiOM I VOID I ROM I C 0 M M E N T S ' 

I I I 
I I I DRl l lED I #AS I I I COAL I I DEPTH : MYERS I 
I ----------_--- - ------------- ------- 

I * I 
I _ - - - - - _ - - - '  

I 1% 6 :fu I J - L  1 ' 1 .  1 4 3 1 - 3  : I *  1-1-- 1 ---- 1 ---,- ---,- - - -  ---,, -,- -----,- ----, ,.,, ,-,, ,,---------- 

I r I I J-2 ' : ( G I 2  I :_'_!!:---I - - - -  -------- -----, I--CY ---- I---- --------_ -------- -----------:------------------------_-_--i 
I 32 I 3c I r I I-%- ---- I ----- I ------- 1 ------,- 1 -24--- I , - o -  I -Yl;L'- I -2 ----- ,,---,,-,- --?.d?&i-_o_?-$t ------------- I 

- ; e  I -  I -  : - I e ; -  I - : - IhL-T&f706(/tl'lb4WXI :b :-----------1 -------------,,--------------,---------,---------------------------------------- 
I C ; ; - l - t - l - # -  : a. .\ .. 8. 1 

:_29_1--'_-:-,--. ----- ------- ------ 1 -------1 ------- --------- 1 ------- ------------------------- 
1 3 3  1 1 V b  1 3  ' 0  I r a :  0 
----I -----_I ------- --------- 1--Y2---I --------- --------- --------- --------- ---_-------:-------------------..--------.~ 

I R.3. 46 I o : I  : I :>A_: ---- ----,- -- 4 k X - I  --------- I -------- I ------- -------- --------- ----------;-----------------------~ 
I 5 '  5'6 1 3 . 2  : fb : 0 :_3_!-:-C:K-I-&--I ------- ------ A_--- --------- --------- --------l--------_:---------------------------~ 

I $8 It I J-8 I '  1 4 9  I I I + !_31-:-L1_--, ------ ------ lA?--l------- ------- --------- --------- -------- 1 ----_---_----------------i 
I 2 : * : 2~ : r . f -  :--Y-- :-11-- : - - ~ 4 - - ~  ------- I-JIX--- :-k>:L--- :--t.I'---: ----------- ------,----_------------- 

I &  I $  L -  ~ ~ - _ 6 _ k - ~  ------- ----- ---_---------------- 
I 0 I S  I f : TY C6 I 6 I 6(/ 1 8 I I t 

8_---_- - --- - - - -  ----- ------- ---_-----------------' 
-Tf- - -  -- l'r-I (6 6 .  I bY ; 8 I : I ::?-;YLJ: ~---~--;-JL-: - - -  ---I - -  ------ I -  -I--- ---,,-----------I 

------ _,______-___-_ _ -  _ _ _  ------ - - - -  
# = l &/- r r t n  a k w 9 r  &- b d k -  A'. &.r C bat, ~4 c ~ d , . ~ ~  N t n - r j  



R E L  P R O J E C T -  B L F I S T  S U M M F l R Y  
---------------------------------------- ............................................. 

/s' NO. HOLES 

EXRDSIVES mMsunPTIw 
---------- ------ ( f l o , ? o ~  OFUC ONLY) 

ANFO 22- WIGS = /voo LBS SLURRY & ERGS = qZ3_ LBS 

BWSTERS 0 tf 42 MIS DELRYS . -- 
DELRYS 44 I S  A: 46 1( 47 -L dB /J- 19 A 
SEISMDGRAPH: J- LOCATION: 42s' k' 5 4-' PPV: c33 INISEC 

C R M ~  usm: -J_- TARGET DELRY P: 9- FPS: 

-------- --- ------ ------- 
:I I TCC I VOlD I W I D  I RUG I DEPTH I ROOF IbOllON I VOID I ROa( I C O N R E N T S  
I I I I 
I 8 I DRILLED l K X  I I I COFIL I I DEPTH I LAYERS I 
: - -- ---- ,--- -- -- - -------- 
: 2 r :  38 I 39.f :3s-S I -18 I (to ; 2 I v r  : I I 

:-F-; 2-i-- ; --E -3f- 1 1 3 6 -  l C ; - o - l  ---- - - I----- 

2 : ~ 3 . b ' ;  3 - u ~  I --- --- ----- ,? , ---- 3k, ' , - J - k . - - ; - - * -  ---- - - -  -------- 
:24-:-3_ir-r ------ 1 ----- J-1 ------- 3 f - I - -1_-- : - - -L / - - - : :  : -,-----,. 

3 I 1 3  I :_2_)-1-31_-:--39 -:3_d2:--1---- ,--3-II_--Z--:--xt-@ -------- - - - - I  ----------------- 
I 3 - : 3 Y  I I 0 I 3 C '  11L-1 2.c-a -- ---- ------- 1 -Tt-,-:--Zr---l ------ I --(_ ---- ,-EL 1 ------_: --------------------- 

I rt :tS-IJ2-I-s9--:-&?--:-3-:_19--:-,2-1--------- :-11--: - - - - - :  --,---,-----,-----. 
: 9r.r : 39 I Y I  I I !2-: -32-I ------- ------- ------- ------- 1--+--- :--CY ---- 1 _13 ----- I ----------- .......................... --. 

fi.f I !3r-:36L-: ------- ------- , J-2 .J- 0 1 f3 1 ---,,- :~dii-I --------- I --------- I ---------- :Cll~-b--fr,--Xz: ------fr,--fr,fr, 

~~L-~-!?iL-I-~~f--I--??ix--::i:x~: -------- :-d-d-:--4:9---: ---------: ---------- :--!!!S--#-~E ------------ 
I C I  ' :22-:-3_4- :-X--l----- 1 ,v-?---:-%L--:--L--,:--_iL-:--!-? ---- I -------- I ------------------- ------- 

: ;;-; -\%- : -21 ---- : -??L---: ---YE--: --?! ---- I -2 ----- I ---c-3--- : --!! ----- : ----------- I ---------------------------- 
# 4 / * 3  1 -  13 ' : ---- ~-2_l--~yo-~--_341-,-~ ,--,-,, ,,----- 1-A-Y--: ,,------- 1 -----,--,-,-,---,----- :-fl-: 3,.r I 4 0 . f  : Q Q  I 39 : . G O . ~  I 3 I r 3  ; 12-r  I ---- --_---'_------ ------ ---_-- ------ ________I-_-_----- -----__-- _______-_'-----------------------_-__- 

I ( / Q  I 3 9  I 3 - ; 0 1 I?!- I k : --vl_-- 1 ------ 1 ----- I-~L-- ,,-- ,, ------ -, ---,-,- -,,----- ----------------- ----- 
: ~ 8 . r - l  3r I :TB-: r E C : - ? r _  I-LLI-X~ ---- :AI . : - - ->  ---- -------a--l ----- ----------- : ----------------------------- 



R R L  P R O J E C T  - B L R S T  S U M M R R Y  
-----------_------------------------- ------------------------------------------- 

If R E 1 # :  ----_ EXPLOSIVES CUMSUMPTI W ----------------- (&?TOM Dt-Ck O N L Y )  
C-r 3 UICFITION: _"____ RNFO 9 MGS = 2200 LBS SLURRY 5% ERGS = /20 0 Lffi ---- 

EOffiTERS -1g-  42 MIS  MLRYS 2L 
/ 9 DELAYS H ZJ 1s -f- 16 2~ 17 re 12 a9 - 

23 NO. HOLES SEISMDGRRPH: J- LOCRTIDN: ------------------- t400 ' W ,N .&cL#N@ flm PPV: 0.03 IN/SE[ 

UlMffl USED: - !  TRRMT D E N Y  t: 6- FPS: L C ~  

--------- - - ---- 
I I I TOC : VOID I W I D  I RUG I DEPTH I RWF I bDTTOfl I VOID I RUM I C 0 M M E N T S 
I I I 4 
t o  I DRILLED I K R S  I : CURL I I DEPTH I LRYERS I 



R E L  P R O J E C T  - B L R 5 T  S U M M F I R Y  ------------------------------------------ -------------------------------------------- 

I-? 
Em'I I: ------ 
LOCATION: sc-7 
DRTE --- If6 -- 

E l K B l v E S  a M s u l P T I h l  , I ~hat  /t+ 5 - l o  ----- --------- 
R E D  BRGS = LBS SLURRY -- BRGS = LBS 

BOOS'IERS 42 MIS DELRYS -- 
DELRYS 44 - 45 -- 16 -- 17 -- 10 -- 19 - 

6 NO- ~ ~ E S  ------- SEISHOGRRPH: --- LlJCRTIm: ------- ------ PW: - INISEL 

/ 

WMRA USED: t -  TRffiET EUY M: -z FPS: --- 

- - -~ ~ ~ 

I I I  TM: : VOlD : W I D  I Rllj I DEPCH I RDOF I BOTTOM I VOlD I ROC% I  C 0 M N E N T S 
I I I , 
a I I DRILLED : HERS I : CURL I I DEPTH I MYERS I 
I---------- ---- -- ---- 
I : ;  3r 1 3 ) '  ; 32 ; I f  1 - I W I  6 I I 
I--- -- - - - -  ----- -__- - ' - - -  - ' - - - - -  

/ 1 21- I 2 2  ; a 1 2 2  : - ' 3 Y  I - / t  : - : : - I - : - ,  ----- - -  ---- -- - -  - -  - ------- 
I I - ,  1 1 3  1 1 1  I I - I ~f I - I  1-1-1 ---- 1 - 1 , - 1 1 - , - -  I,.-_I ,,-, I --,-,, :,1-2_-1-------- 1 ------,---, 

I rz : II : 10 : 1 2  : - 1 2 2  ; l o  : - Y : -  - -  -- ---,- - - -  - -  - -  - -  , - -  ------,--- 
I : 2 0 :  0 I 4  I :-5_-:--:-_/._-:---- ----- -------- - - - -  I-----, ------- ~-:---I - - - - - - - - - - - - - -  



R R L  P R O J E C T  - B L F I 5 T  S U M M R R Y  ----------------------------------------- --------------------------------------------- 

12 7 NO. HmEs n~mos~na: 5- ~oca~lm: I ~ P P ! L ~ ~ ~ W - ~ ~ L - -  P w :  INlsEc 
TZUF Lar- P ?  CIIRrL?) 06' . 

CIIKWI USD: -= TRRGET DELRY #: -'_ FPS: 

------------ -- - 
I t I 102 I VOID I WID I RLG I DEPTH I ROOF I BOTTOM I VOID I ROCK 1 C 0 14 14 E N T S , I 
I I I 0 
I I l DRILLED I ERS I I I COlu. I I DEPTH I MYERS I 6 

! -------- - -  -- - - ---- 



R E L  P R O J E C T  - B L B S T  S U M M F I R Y  ------------------------------------- ------------------------------------------------ 

I'r El-fGT 1: _----- E X R E I V E S  M M S M P T I O N  
---------------- (wm % D r C I L s ]  

BNFO 2L MIGS =130° --- LBS SLURRY ft B R f f i  = ----- LEG 

CAMRR USED: -(_ TRff iET DELAY 8: FPS: 

: I 1 TOC : VOID I WID I ~ f f i  : DEPTH : ROOF I rconon : VOID I ROB : c o M N E N T s I 

I I I 
I I I DRILLED : E B S  I I C O N  I I DEPTH I LFIYERS I 1 1 

1 --------- - ------------ --- 
I t 4 : $0 : I u l  : .Yo  I 6  I s - 0  : 
I--- -- -- - - -  --- - - - I - -  - ---- -- - - :  lo(k(-q~~Lk!< I 

I -  I : l a d  a L  rl I hJ-- :-~-:LL:-_LI-:-=--~ ---- : _.._1 

I I 

' 5  l---B ' ----: -----t------ I 43 ---- I U Y  I L---:+ 6----; 1 -------- 1 %  I I : ------I----~----~------~-~ : 
4 3  1 2  1 13 :-e-: ---- 1 ------ :--r?----:--lrr--* --------- ---,--- --------- I '-_-_--I-------------------------' 

41 I I ; rb ;--i2-----, :-(O-:Lkt_~-k3-;--4_f_-l ------ : - - Y ~ _ I  ------ ------- --------1 -----: -------------------- I 
I I f  I ---- I-- ---:-_L3_ --:-9t---:--!L! ---- 1-32 ---- :- J ------ :--a ---- :-!-2 -----: --_-------: --------------------------- 

d : I :-!!-:33l-:-l_s. --I -----: ------- : ------ 4? :-3---: ------- ;-[3---; ---------: -------------------- : 
t I .-l:-!!L-:--Y--~--49 ---- :--'1_-:-$b-j -2 ------ i--S?--- ---.----- ------...: ---------------------.----.: 

le : :!~-:~L-:--clf_-:-YL--:-vr: ----- -2.-:-r ..-..!-? -----: -------------------------- 
:!i-:-~Y--:-?---:kbL:--Y_6_-:A2--~--3 ----- 1 --------*-I-! ----- -I--------~ ----------------------------: 

' X? 4 L X L *  ----- :II--: - - -  ---- - - - - - - - -_ :  
: - -  : r : : 2 3 : :  ----- ::3-&I;i I 
: : : 1 A A : - ~  :--6E--:-!2---: ,-,--: --------------------- I 

: (w -1 5 9 l  h a .  I 1%- : --!ti- 8 I ----- $3 I T S  --- : --- J-1 : > - - - : % m i - - d ~  1 - _ 6 :  ------_--------------------------- I 
F--: u? : 3 ; SF--: \ \ : :32-: -?K- :-ltZ-:A--:-- 1 - - - - :  

I ,  I I I I 1 1 I l ' - - I - B - * - - - ( -  -I ---- I :  I - I 
I ,  I I I I I I I 1 I : 
l - - - l - @ - - - l - -  - 8 - - ' 8 ' - - 1 -  1 -- ----- 
1 I I I I I I I ' - - - ' - - - - I - l - - _ - - t - - ' t - - - - - - - ' - - - - - - -  - - - - : - - - - - - - - - : - - - - - - - - -  I 
I ,  
1 - - - 1 : : - : - I  - - -  : - I  ----- ------- : - - - - -  
I I I I I I I I I ' - - - ' - - : - : ~ - 4 - ' - - - - - ' - - - - - - - ' - - - - - - - - : - - _ - - - - - - ~ - - - - - - - - - - - - - - ~  
I I : I I I I I 1 - - - ' _ _ _ : - _  _ - I - - ' - I - ' - - - - - '  - - -  I - - - - I  - - - - - - -  1 

I 

I :----: ------: -----I ------ : - - - -  -_---:---------:--------:-----_---I -------- I -__-------------_-----------: 
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__.-______---------------------------__------I -------I 



R E L  P R O J E C T  - B L F I S T  S U M M F I R Y  ----- ----------- --- ------ -------------- ------------------------------------------ 

--------------- 
4 So LbS SLURRY 5- ERGS = 4 20 LBS wo 9 WGS = 

NO. HKES -1 SEI SMffiRRPii: _''_ - 
LccflTION: -------------- PW: : INISEC 

CAMR USED: :-_ TRRGET DEUY Y: -'_ FPS: 

2 rkws UWI- SonoA nvwy 141-1q' I JP  w 6 ~ 1 2  ' 1 ---- - ----- 2 ------ -- --- 
I I : TOC I VOID I MID I Rffi I DEPTH I RWF I bOll011 I MID I ROa( I C 0 N M E N T S I 
1 I I 
8 o I DRILLED I HERS : I CURL I I DEPTH I MYERS I I 

! - -- --- - - -  - -- --- 



R H L  P R O J E C T  - B L F I S T  S U M M R R Y  
---------------------------------------- -------------------------------------------- 

EX KDS l YES DMSUMPTl ON 
------------------ ( ~ o r 7 0 4  9 D E ~ ~ J )  
ANFo 15'- bRGS = 7fi LBS SLURRY 3_/_ BRGS = ---- 9 30 LK 

BOOSTERS 42 H I S  DELRYS _(L- 

DELRYS w -b_ t5 - 16 10 17 -- - re rs - I I ' I 140. HMES SEISNDGRRPH: I/- LOCRTIW: -2OdK ; '$%b1gR PW: D'Og INISEC 

CIIMW USED: L- TRRGET DELRY r:  -8_- FPS: 

4 . w  ~ ~ t j  tkas H U M Y  w OW I .  &fl* 2 @/ ------------------------ ---- -- ----------------------- - 
I 4 I TM: I VOID I M I D  I KlG I DEPTH I R W F  I bOll0H 1 VOID I ROB I C 0 N M E N 1 S a 

4 I 
I 8 I DRILLED I E A S  I I I i COAL 1 1 DEPTH I LRYERS I I 



A P P E N D I X  C 

RESULTS FROM ANALYSIS OF 

HIGH-SPEED F I L M S  





RML PROJECT - HI-SPEED CRMERR STUDIES ------------------------------------ ------------------------------------- 

BLRST # : 6 LDCRTIDN : N-8 (S) 

NO. HOLES : 10 TRRGET DTH DELRY # : 7 

FPS (SET) : 500 CRMERR : 300' U LENS : ? M 

I , I 
I t I SURFFICE DELAYS 1 DOWN-THE-HOLE DELRY S 
1 HOLE 1 FILN 1 1 MW( 1 DETN. 1 CUM. 1 1 MARK 1 DETN. 1 CUM. 1 
I I 1 SPEED 1 FRFIME 1 SEPRN, 1 INTK 1 TIME 1 FRRME 1 SEPRN. 1 I N T K  1 TIME : 
1 1 (FPS) 1 X 1 (MM) 1 (MSEC) 1 (MSEC) 1 # 1 (MM) 1 (MSEC) 1 (MSEC) 1 
1 ---------------------------------------- 1 

:-INIT 1 9 I I 1 8 1 
I I I , I I I I I - 

1 -  4 1226.8 1 62 117.25 1 1 0.0 1 I I 1 0.0 - 1  
1 -  5 1226.6 1 66 1 17.25 I 17.6 1 17.6 1 66 I 17.30 1 0.0 1 17.6-1 
I- 3 1226.8 1 76 117.25 I 44.1 1 61.7 1 115 117.25 1171.9 : 233.7-1 
1 -  6 1226.8 1 84 117.25 1 35.3 1 37.0 : 123 117.25 1171.9 1268.3-1 
1 -  2 l226,B 1 91 117.25 1 3 0 . 9  1127.9 1 91 117.25 1 0.0 1127.9-1 
1 -  7 1226.8 1 99 1 17.25 1 35.3 1 163.1 1 I I I 

I I I - 
1 -  3 1 I 

I I , I I I I 
I I I I I - 

1-  1 1 I I I , I I I I I 
I I 1 I I I - 

1 1 1 I I I I a I I I , 
I I I I I - 

1 -  B 1223.5 1 111 117.00 1 26.6 1217.6 1 159 117.25 1213.2 1427.6-1 
;--______-________------------------------------------~ 

1 -RVG 1 226.4 1 t 
I I I 

I 1 31.6 1 I 1 185.7 1 - 
1 7 1  7 1  1 36.4 1 1 5 1  1171.9 1 I I - 

Reproduced frcm 
best available copy 



RML PROJECT - HI-SPEED CAMERA STUDIES .................................... ..................................... 

BLRST # : 7 LOCRTION : N-7 

NO. HDLES : 19 TRRGET DTH DEUY # : ? 

FPS (SET) : 200 CRMERA : 250' U LENS : 50 MM 

---------------------------------------------------------------- 
I 1 , 
t t 1 SURFRCE DELRYS 1 DOUN-THE-HOLE DELAYS I 

1 HOLE 1 FILM 1 1 MRRK 1 DETN. : CUM. 1 1 MRM 1 DETN. 1 CUM. 1 
I # 1 SPEED I FRRME 1 SEPRN. 1 INTVL 1 TIME 1 FRFIME : SEPRN. 1 INTVL 1 TIME 1 

1 (FPS) I # 1 IMM) 1 (MSEC) 1 (MSEC) 1 D 1 (MM) 1 (NSEC) 1 (ISEL) 1 
~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - ;  
1-INIT I 218.5 1 6 I 16.62 1 1 0.0 : I I 1 0.0 - 1  
1 -  4 1210.5 1 13 1 16.62 I 32.0 : 32.0 1 , 8 0 , 

I I - 
1 -  8 1210.5 1 22 116.62 1 4 1 . 2 :  73.2 1 61 116.62 1178.5 1251.7-1 
1 -  7 1210.5 1 23 1 1 6 . 6 2 1  45.8 1 7 7 . 8 1  60 116.62 1163.3 1247.1-1 
1 -  3 1216.5 1 30 116.62 1 2 6 . 6  1 1 0 9 . 8 1  70 116.62 1183.0 1292.9-1 
: -  5 : 218.5 : 32 1 16.62 I 41.2 : 113.0 1 I ! I I 

I I 

1 -  9 1 , I I 
0 s 1 77 1 16.62 1 1 324.9 - 1  

1-SW4 1 I I 1 I I I I I I I I I I 
1 

1 -  2 1218.5 1 48 116.62 1 4 1 . 2  1192.2 1 48 116.62 1 0.0 1192.2-1 
I-SUl 1 I I I 

I I I I I 
I 6 I I I I 0 - 

1 -  10 1218.5 1 56 116.62 1 36.6 1228.8 1 , I , 8 
1 I I - 

I-%? 1 I I I I 
I I I I I 

I I I I I - 
I- 1 1 , I 1 1 I 1 I 6 

I I I I I - 
1-SHS 1 I I 

I I I I 
I I I I I - 

1 _ _ _ _ _ _ _ _ - _ - _ - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - ~  

1-RVG 1 218.5 1 I 1 33.2 1 I I , 
I I 176.9 I - 8 

! - N I  0 1  8 1  1 40.4 1 1 5 1  I I 
I , I - .................................................................... 



AML PROJECT - HI-SPEED CflMERR STUDIES ------------------------------- -------------------------------- 

BLAST # : 8 LOCRTIDN : N-12 

NO. HOLES : 21 TflRGET DTH DELAY # : 4 

FPS (SET) : 500 CAMERA : 300' E LUIS : 16 HM 

I , I I 
1 I SURFACE DELAYS 1 DOWN-THE-HOLE DELRYS I 

1 HOLE 1 FILM 1 1 MARK 1 DETN. 1 CUM. I 1 MRRK 1 DEIN. 1 CUM. 1 
1 # 1 SPEED 1 FROME I SEPRN. 1 INTVL 1 TIME 1 FRAME 1 SEPRN. I INTVL 1 TIME 1 

1 (FPS) 1 # 1 (MM) 1 (MSEC) 1 (MSEC) 1 # 1 (MM) 1 (MSEC) 1 (MSEC) 1 
;--------------------------------------------------------------u 

1-INIT 1 I I I I I I I I I I I 
I - 

1 -  1 1 I I I I , I I I 
I I 0 I I 

1- 2 1 I , I I I I I , 
a I I I I - 

1-  21 1 263.9 1 76 1 20.07 1 1 0.0 1 I I 
I 1 0.0 - 1  

1 -  20 1 263.9 1 84 1 20.07 1 30.3 1 30.3 1 1 I I I 
I I I 



RML PROJECT - HI-SPEED CRMERR STUDIES ------------------------------------ ------------------------------------ 

BLRST # : 11 LDCRTIUN: 5-12 

NU. HOLES : 31 TRRGET DTH DEUY # : 6 

FPS (SET) : 500 CRMERA : 400' NW LENS : ? MM 

I 
I 1 SURFRE DELRYS 1 DOWN-THE-HOLE DELRYS 

1 HOLE 1 FILM 1 1 bWW( 1 DETN. 1 CUM. I 1 #RRK 1 DETN. 1 El-IM. 1 
I # : SPEED 1 FRRME 1 SEPRN. 1 INTVL I TIME 1 FRRNE I SEPAN. I INTVL 1 TINE I 
I 1 (FPS) 1 # : (MM) 1 (MSEC) 1 (MSEC) 1 # I (NM) 1 (MSEC) I IMSEC) : 



RML PROJECT - HI-SPEED CRMERR STUDIES ----------------------------------- ------------------------------- 

NO. HOLES : 17 TRRGET DTH WLRY # : 8 

FPS (SET) : 500 CFlMEAFI : 500' W LENS : ? RM 

.................................................................... 
I I I I 
a 1 SURFRCE DELRYS 1 DOWN-THE-HOLE DELRYS I 

1 HOLE 1 FILM 1 I MRRK I DETN. 1 CUM. I : M ~ R K  : DETN. I CUM. 1 
1 # 1 SPEED 1 FRRME 1 SEPRN. 1 INTVL 1 TIME 1 FRRME 1 SEPRN. 1 INTVL I TIME 1 

1 (FPS) 1 # 1 (MM) 1 (MSEC) 1 (MSEC) 1 # 1 ( M I )  1 (NSEC) 1 (MSEC) 1 
1 ------------------------------------------------- I 

N I T  1 4 9  1 62 1 38.40 1 1 0.0 1 t I 1 1 1 0.0 - 1  
1 -  1 1 5 0 4 . 9 1  80 138.40 1 3 5 . 6  1 3 5 . 6  1 1 I I I - 0 t 

1 -  18 1 I , I I a I I 
I 

1 
I I I I - 

1 -  2 1 I I I I I I I I 
I I I I I I - 

1-17 1503.6 1 141 138.30 1 40.3 1156.7 1 141 138.30 1 0.0 1156.7-1 
1 -  3 1503.6 1 160 138.30 1 37.7 1194.3 1 262 138.40 1202.3 1396.1-1 
1-16 1504.9 1 180 1 38.40 1 39.7 1233.7 1 282 1 38.40 1205.0 1435.7-1 
1-  4 1 506.2 1 199 138.50 1 37.6 1271.0 1 303 138.50 1205.4 1 476.7-1 
1-15 1506.2 1 218 138.50 1 37.5 1308.6 : 326 138.50 1213.3 1522.2-1 
1 - 5  1504.9 1 2 3 8  138.40 1 3 9 . 6  1 3 4 8 . 6 :  238 138.40 1 0.0 1348.6-1 
:- 14 1504,9 1 257 1 38-40 1 37.6 1386.2 1 361 : 38.40 1 206.0 1592.2-1 
1 -  6 1504.9 1 2 7 4  138.40 133 .7  1419.9 1 3 8 0  136.40 1ZO9.9 1629.8-1 
1 -  13 1 , I I I I I I I I 

I I I - 
1 -  7 1 506.2 1 313 1 38.50 1 38.6 1 496.5 1 419 1 38.40 1 209.7 1 707.0 - 1  
1-12 1506.2 1 3 j0 138.50 1 33.6 1530.1 1 331 138.50 1 2.0 1532.1-1 
' 6 1  I I I I I I 

I I 1 453 1 38.50 1 I -  - 
1 -  11 1 I 

I I I I I I 1 , I I I I I I - 
1 -  9 1 I , I I I , 

o 1 492 1 38.50 1 o 

~___----_-ll_-ll----l_------------------------~ 

1 -RVG 1 505.2 1 I 1 37.4 1 I I I 
I 8 1 206.9 1 - I 

1 - N 1  12 1 12 1 I I I 
I 0 

I I 1 12 : , - 
---------------------------------------------------------------------- 



RML PROJECT - HI-SPEED CRMRFl STLIDIES ----------------------------------- ..................................... 

BLRST # : 13 LDCRTION : N-10 

NO. HOLES : 23 TRRGET DTH M L R Y  # : 7 

FPS (SET) : 500 CFINERR : 400' E LENS : ? NR 

I I I 1 
8 I I SURFRCE DELRYS 1 DOWN-THE-HOLE DELAYS I 

1 HOLE 1 FILM 1 1 NRW( 1 DETN. : CUR. I 1 MRRK 1 DETN. I CUM. 1 
1 # 1 SPEED : FRflME 1 SEPRN. 1 INTVL 1 TIME 1 FRRHE 1 SEPRN. 1 INTVL 1 TIME 1 

I 1 (FPS) : # 1 (RM) 1 (MSEC) 1 (MSEC) 1 I : (MI )  1 (MSEC) 1 (RSEC) 1 
;--------------------------------------------------------; 

1- 5 1 0 I I I 
a I I 

1- 4 1 I 
6 I I 

I 1 I I I 

1-27 1 1 I I I o o I 
I 

:- 6 1 I 
I I I I 

I 0 

1- 26 1 302.4 I 116 1 23.00 1 37.2 1 274.4 
1- 7 1 302.4 1 128 1 23.00 I 33.7 1 314.1 1 
1- 25 : 302.4 1 139 1 23.00 1 36.4 1 550.5 1 
1- 8 1 301.1 1 150 1 Z.10 1 36.5 : 387.7 1 
1- 24 1 233.8 1 161 1 22.80 1 36.6 1 425.1 1 
1- 3 1 293.8 : 172 1 22.80 1 26.7 1 461.6 : 
:-23 1233.8 1 184 122.80 140.0 1501.5 1 
1-10 1293.8 : 135 :22.80 1 36.7 1538.0 1 
1- 22 1 302.4 1 207 : 23.00 1 33.9 1 575.3 1 
1 -  1 1 1 , I 8 I I 

I 

1 - 21 1 302.4 1 231 1 23.00 1 33.7 1 654.7 1 
1-12 1302.4 1 243 i23.00 133.7 :634.4 1 
1- 20 1 302.4 1 256 1 23.00 1 43.0 1 737.4 1 
1 -  13 1 , 0 , 1 

I I I 

1 -  19 1 I I I I I 
I 1 

- --- ---- - -- --- - - - ------- - -- --- 
I-RVG 1301.7 1 ! 39.2 1 I 

1 1 6 1  16 1 I I I 
I 



RML PROJECT - HI-SPEED CRMERR STUDIES ------------------------------ --------------------------------- 

BLRST # : 14 LOCRTION : $11 (N) 

NO. HOLES : 25 TRRGET DTH DELRY # : 9 

FPS (SET) : 500 CRMERR : 350' NW LENS : ? NM 

I I # I 
8 SURFRCE DELRYS 1 DOWN-THE-HOLE DELRYS I 

1 HOLE 1 F ILM 1 1 MRRK 1 DETN. 1 CUM. 1 1 MRRK 1 DETN. 1 CUM. 1 
1 # 1 SPEED 1 FRRIE 1 SEPRN. 1 INTVL I TIME 1 FRmE 1 SEPRN. 1 1NTVL 1 TIME 1 
a 1 (FPS) 1 X 1 (MMI 1 (MSEC) 1 (MSEC) 1 X 1 (HM) 1 (MSEC) 1 (%EL) 1 



FiML PROJECT - HI-SPEED CRMERR STUDIES -- ----------- - ----------- --- ----- 
------------me----------------------- 

BLKT # : 16 LOCFITIDN : 5-11 (S) 

NO. HOLES : 15 TRRGET DTH DELRY # : 4 

FPS (SET) : 500 CRMERR : 300' E LENS : ? MM 

~ - - - -  - - - - - - -  ----- ~ ~ - ~- 

I , 
I I 1 SURFRCE DELRYS 1 DOWN-THE-HDLE DELRYS I 

1 HOLE : FII-I 1 1 MFlRK 1 DETN. 1 CUM. 1 1 MRRK 1 DETN. 1 CUM. 1 
1 # 1 SPEED 1 FRFIME 1 SEPRN. 1 INTVL 1 TIME 1 FRRME 1 SEPRN. 1 INTVL 1 TIME 1 

1 (FPS) 1 # 1 (MM) 1 (MSEC) 1 (MSEC) 1 # 1 (MM) 1 (MSEC) 1 (MSEC) 1 
~----------__I----,------------------------------I 

!-FIRE1 409.3 1 39 131.13 1 1 0.0 1 1 a 1 1 0.0-1 
1-IIJIT 1 403.3 1 64 1 31.13 1 61.1 1 61.1 1 I 0 , , , , - 
1-24 1 4 0 3 . 3 1  79 131.13 1 3 6 . 7  1 9 7 . 7 1  81 131.13 1 4.9 1102.6-1 
1-38 1403.3 1 93 131.13 1 3 4 . 2  1131.9 1 160 131.13 1163.7 1235.6-1 
1-25 1410.1 1 109 131.19 1 39.1 1170.9 1 150 I31.13 1100.1 1271.2-1 
1- 37 1403.3 1 124 131.13 1 36.6 1 207.7 1 I I I 

8 I I 

1-26 1409.3 1 138 131.13 1 3 4 . 2  1241.9 1 , I , I 
I - 

1 -36  1 t I 1 0 8 1 195 1 31.13 1 1 381.2 - 1  I 

1-27 1 I 8 I 1 1 o 
I I 

8 I I I I I I - 
1-35 1 e I I t I 

I I 
I , I I - 

1 -28  1403.3 1 197 131.13 1 36.0 1386.1 1 I I I 
I , I - 

1-34 1409.3 1 2 1 1  131.13 1 3 4 . 2  1420.3 1 I I I I , I - 
1-29 :410.1 1 2 2 4  131.19 1 3 1 . 7  1451.6 1 2 2 4  131.19 1 0.0 1451.6-1 
1-33 1410.1 1 2 3 9  131.19 1 3 6 . 6  1488.2 1 2 3 9  131.19 1 0.0 1488.2-1 
1 -30  1409.3 1 2 5 4  131.13 1 36.6 1525.3 1 2 9 5  131.13 1100.2 1625.5-1 
1 -  32 1 403.3 1 270 1 31.13 1 33.1 1 564.4 1 I I I I 

I I 0 1 

1 - 31 1 409.3 1 282 1 31.13 1 29.3 1 593.7 1 282 1 31.13 1 I 9 - 
~ - _ _ - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1  

1-RVG 1 403.5 1 I 1 35.4 1 8 I I 
I 1 100.1 1 - 

1- N 1 14 1 14 1 , I I I I 
I 1 8 1  - 

---------------------------------------------------------- 



FlML PROJECT - HI-SPEED CRMERR STUDIES ---------------------------------- ------ ------ -- ----- -------- ---------- 

BLRST # : 17 LOCRTIDfJ : S-10 

NO. HDLES : 20 TRRGET DTH DELRY # : 6 

FPS [SET) : 5 0 0  CRMERR : 350' E LENS : ? MM 

I I I 
I 1 SURFFlCE DELRYS 1 DOWN-THE-HOLE DELRYS I 

1 HOLE 1 FILM 1 1 Mi% 1 DETN. 1 CUM. 1 1 HRRK 1 DETN. 1 CUM. 1 
1 # 1 SPEED 1 FRFlME : SEPRN. 1 INTVL 1 TIME 1 FRRME 1 SEPRN. 1 INTVL 1 TIME 1 
I 
o 1 IFPS) 1 # 1 (MM) 1 (HSEC) 1 (MSEC) : # 1 INM) : IMSEC) 1 IISEC) 1 
; - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - '  





A P P E N D I X  D 

TECHNICAL ANALYSIS OF ACTUAL 
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AML PROJECT - BLAST COST ANALYSIS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BLAST NO. 11 

LOCATION : S-12 # HOLES 31 DIAM. 6 
LENGTH 195 FT WIDTH AFFECTED : 40 FT 
NO.OF ROWS 2 AREA OF INFLUENCE 7800 se. FT 

COST 
DRILLING - - - -  
- - - - - - - -  ROOM LINE-UP 180 FT 0 5 0.750 /FT = 5135.00 

PRODUCTION 1215 FT 0 5 0.750 /FT = 5911.25 
TOTAL 51,046.25 

BLASTING 
- - - - - - - -  ANFO 

SLURRY 
BOOSTERS 
DTH DELAYS 
42 MS DELAYS 
HOLE PLUGS 
CAPS 
PRIMALINE 
BALER TWINE 

3450 LBS @ 5 0.161 
0 LBS 8 S 0.386 

102 ra 3.120 
102 @ 1.680 
3 1 0 2.200 
33 0 1.820 
1 8 1.976 

1300 FT 0 5 0.079 
2600 FT 5 0.003 

/LB 
/ LB 
EACH 
EACH 
EACH 
EACH 
EACH 
/FT 
/FT 

TOTAL 51,283.84 

NONEL T'LINE 1300 FT 8 5 0.057 /FT - - 574.10 
(RESEARCH COMPONENT) - - - - - - - - - - - -  

LABOR 
- - - - -  LINEUP 1.75 HRS B 5 18.50 /HR 

PREPARATION 3.50 HRS @ 5 28.50 /HR 
BLASTING 10.00 HRS 0 5 55.50 /HR 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS 0 S 55.50 /HR 

TOTAL ( +  OVERHEADS) 

GENERAL 
- - - - - - -  TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL COST (EXCL. RESEARCH) = 53,698.87 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) = 53,966.61 - - - - - - - - - -  - - - - - - - - - -  - -----------  - - - - - - - - - - - -  

COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCH) - - - - - - - - -  - - - - - - -  --  - j J  



AML PROJECT - BLAST COST ANALYSIS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BLAST NO. 12 

LOCATION : N-8(N) # HOLES 17 DIAM. 6 
LENGTH 130 FT WIDTH AFFECTED : 40 FT 
NO.OF ROWS 2 AREA OF INFLUENCE 5200 SQ. FT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COST 
DRILLING - - - - 
- - - - - - - -  ROOM LINE-UP 180 FT GJ 5 0.750 /FT = 5135.00 

PRODUCTION 1065 FT 0 5 0.750 / F T  = 5798.75 
TOTAL 5933.75 

BLASTING 
ANFO 
SLURRY 
BOOSTERS 
DTH DELAYS 
42 M S  DELAYS 
HOLE PLUGS 
CAPS 
PRIMALINE 
BALER TWINE 

3200 LBS GJ 5 0.161 
0 LBS @ 5 0.386 

66 GJ 3.120 
6 6 Ca 1.680 
17 GJ 2.200 
18 0 1.820 
1 Ca 1.976 

1120FT @ 5 0.079 
2240 FT GJ 8 0.003 

/LB 
/LB 
EACH 
EACH 
EACH 
EACH 
EACH 
/FT 
/FT 

TOTAL 

NONEL T'LINE 1OOOFT @ S 0.057 /FT 
(RESEARCH COMPONENT) 

LABOR 
-----  LINEUP 1.75 HRS @ 5 18.50 /HR 

PREPARATION 3.50 HRS @ S 28.50 /HR 
BLASTING 10.00 HRS @ S 55.50 /HR 

TOTAL 
OVERHEADS 50 x DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS @ S 55.50 /HR 

TOTAL ( *  OVERHEADS) 

GENERAL 
- - - - - - -  TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL 

- - 5515.20 
- - s o .  00 
- - 8205.92 
= 5110.88 
- - S37.40 
- - 532.76 
- - 51.98 
- - 587.92 
- - 55.60 

- - - - - - - - - - - -  
5997.66 

- - - - - - - - - - - -  
- - 557.00 

- - - - - - - - - - + -  

RESEARCH COMPONENT /BLAST - - 527.14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  't 

TOTAL COST (EXCL. RESEARCH) = S3,300.19 - - - - - - - - - -  - - - - - - - - - -  ------------  - - - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) = 53,550.83 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  

COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCH) - - - - - - - - -  - - - - - - - - -  j A 



AML PROJECT - BLAST COST ANALYSIS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BLAST NO. 13 

LOCATION : N-10 # HOLES 23 DIAM. 6 
LENGTH 155 FT WIDTH AFFECTED : 40 FT 
NO.OF ROWS 2 AREA OF INFLUENCE 6200 SO. FT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I COST 
DRILLING - - - - 
- - - - - - - -  ROOM LINE-UP 180 FT @ S 0.750 /FT = 5135.00 

PRODUCTION 1347 FT la 5 0.750 /FT = 51,010.25 
TOTAL 51,145.25 

------------  
BLASTING - - - - - - - -  ANFO 5200 LBS @ S 0.175 /LB - - S910.00 

SLURRY 0 LBS 0 5 0.386 /LB - - SO. 00 
BOOSTERS 92 B 3.120 EACH = 5287.04 
DTH DELAYS 92 la 1.680 EACH = 5154.56 
42 M S  DELAYS 23 0 2.200 EACH = 550.60 
HOLE PLUGS 25 la 1.820 EACH = 545.50 
CAPS 1 la 1.976 EACH = 51.98 
PRIMALINE 1420 FT B 8 0.079 /FT - - 8111.47 
BALER TWINE 2840 FT @ S 0.003 /FT - 57.10 

------------ 
TOTAL 51,568.25 

------------  
NONEL T'LINE 1400 FT @ 5 0.057 /FT - - 579.80 

(RESEARCH COMPONENT) ------------  

LABOR - - - - -  LINEUP 1.75 HRS @ 5 18.50 /HR 
PREPARATION 3.50 HRS @ S 28.50 /HR 
BLASTING 10.00 HRS la S 55.50 /HR 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS la S 55.50 /HR 

TOTAL ( +  OVERHEADS) 

GENERAL 
- - - - - - -  TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL COST (EXCL. RESEARCH) = 54,082.28 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) = 54,355.72 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  

COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCH) 528,681.30 

132/ - - - - - - - - -  - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
It 



AML PROJECT - BLAST COST ANALYSIS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BLAST NO. 14 

LOCATION : S-11(N> # HOLES 23 DIAM. 6 
LENGTH 160 FT WIDTH AFFECTED : 40 FT 
NO.OF ROWS 2 AREA OF INFLUENCE 6400 SO. FT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COST 
DRILLING - - - -  
- - - - - - - -  ROOM LINE-UP 180 FT @ S 0.750 /FT = 5135.00 

PRODUCTION 1109 FT 0 S 0.750 /FT = 5831.75 
TOTAL $966.75 

- - - - - - - - - - - -  
BLASTING 
- - - - - - - -  ANFO 3350 LBS @ 9 0.212 /LB - - 5710.20 

SLURRY 0 LBS S 0.386 /LB - SO. 00 - 
BOOSTERS 92 Ca 3.120 EACH = 5287.04 
DTH DELAYS 92 0 1.680 EACH = $154.56 
42 MS DELAYS 23 0 2.200 EACH = 550.60 
HOLE PLUGS 25 Ca 1.820 EACH = 545.50 
CAPS 1 0 1.976 EACH = 51.98 
PRIMALINE 1180 FT 0 S 0.079 /FT - - 592.63 
BALER TWINE 2360 FT @ 9 0.003 /FT - - 55.90 

------------  
TOTAL $1,348.41 

- - - - - - - - - - - -  
NONEL T'LINE 1100 FT @ S 0.057 /FT =: 562.70 

(RESEARCH COMPONENT) - - - - - - - - - - - -  

LABOR -----  LINEUP 1.75 HRS 0 S 18.50 /HR 
PREPARATION 3.50 HRS 0 4 28.50 /HR 
BLASTING 10.00 HRS @ S 55.50 /HR 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS 0 9 55.50 /HR 

TOTAL ( +  OVERHEADS) 

GENERAL 
- - - - - - -  TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL 

RESEARCH COMPONENT /BLAST - - $27.14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL COST (EXCL. RESEARCH) = S3,683.94 ----------  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) = 53,940.28 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  

COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCH) 



AML PROJECT - BLAST COST ANALYSIS. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BLAST NO. 15 

LOCATION : S-1 (S) # HOLES 16 DIAM. 6 
LENGTH 120 FT WIDTH AFFECTED : 40 FT 
NO.OF ROWS 2 AREA OF INFLUENCE 4800 SQ. FT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ COST 
DRILLING - - - -  
- - - - - - - -  ROOM LINE-UP 180 FT B 5 0.750 /FT = 51 35.00 

PRODUCTION 1044 FT 8 S 0.750 /FT = 5783.00 
TOTAL 5918.00 

------------  
BLASTING - - - - - - - -  ANFO 1450 LBS @ O 0.212 /LB - - 5307.40 

SLURRY 1770 LBS 8 5 0.451 /LB - - 5798.27 
BOOSTERS 65 0 3.120 EACH = 5202.80 
DTH DELAYS 65 8 1.680 EACH = 5109.20 
42 MS DELAYS 16 0 2.200 EACH = ' 535.20 
HOLE PLUGS 20 0 1.820 EACH = 536.40 
CAPS 1 Ca 1.976 EACH = 51.98 
PRIMALINE 11OOFT 8 5 0.079 /FT - - 586.35 
BALER TWINE 2200 FT Q O 0.003 /FT - 55.50 - 

------------  
TOTAL $1,583.10 

- - - - - - - - - - - -  
NONEL T'LINE 1100 FT 0 5 0.057 /FT - 562.70 - 

(RESEARCH COMPONENT) - - - - - - - - - - - -  

LABOR - - - - -  LINEUP 1.75 HRS @ 5 18.50 /HR 
PREPARATION 3.50 HRS @ S 28.50 /HR 
BLASTING 10.00 HRS 0 S 55.50 /HR 

TOTAL 
OVERHEADS 50 Z DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS 0 S 55.50 /HR 

I TOTAL ( +  OVERHEADS) 

GENERAL 
-------  TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

TOTAL COST (EXCL. RESEARCH) - - - - - - - - - -  - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) - - - - - - - - - -  - - - - - - - - - -  

COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCH) 535,119.15 - - - - - - - - -  - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
8 J. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - = - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



AML PROJECT - BLAST COS'I' ANALYSIS. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BLAST NO. 16 

LOCATION : S-11 (S) # HOLES 15 DIAM. 6 
LENGTH 115 FT WIDTH AFFECTED : 40 FT 
NO.OF ROWS 2 AREA OF INFLUENCE 4600 SQ. FT 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

DRILLING 
--------  ROOM LINE-UP 180 FT B 

PRODUCTION 629 FT @ 
TOTAL 

BLASTING -------- ANFO 
SLURRY 
BOOSTERS 
DTH DELAYS 
42 MS DELAYS 
HOLE PLUGS 
CAPS 
PRIMALINE 
BALER TWINE 

TOTAL 

1400 LBS @ 
720 LBS @ 
54 ca 
54 @ 
15 @ 
16 8 
1 8 

680 FT @ 
1360 FT @ 

NONEL T'LINE 700 FT @ 
(RESEARCH COMPONENT) 

COST 
- - - - 

/ LB 
/ LB 
EACH 
EACH 
EACll 
EACH 
EACH 
/ FT 
/ F'T 

LABOR 
- - - - -  LINEUP 1.75 H R S @  S 18.50 / l l R  

PREPARATION 3.50 HRS @ S 28.50 /HR 
BLASTING 10.00 HRS @ S 55.50 /HR 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS @ S 55.50 /I117 

TOTAL ( +  OVERHEADS) 

GENERAL 
- - - - - - -  TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL 

RESEARCH COMPONENT /BLAST - - 527.14 

TOTAL COST (EXCL. RESEARCl1) - - - - - - - - - -  - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) - - - - - - - - - -  - - - - - - - - - -  

L3 -r 
COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCII) 



AML PROJECT - BLAST COST ANALYSIS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BLAST NO. 17 

LOCATION : S-10,SC-7 # HOLES 26 DIAM. 6 
LENGTH 150 FT WIDTH AFFECTED : 40 FT 
NO.OF ROWS 1,2 AREA OF INFLUENCE 10800 SQ. FT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ COST 
DRILLING ----  
- - - - - - - -  ROOM LINE-UP 180 FT 8 S 0.750 /FT = $135.00 

PRODUCTION 1035 FT 8 S 0.750 /FT = $776.25 
TOTAL S911.25 

- - - - - - - - - - - -  
BLASTING 
- - - - - - - -  ANFO 2200 LBS @ S 0.212 /LB - - $466.40 

SLURRY 1200 LBS @ S 0.451 /LB - - 5541.20 
BOOSTERS 88 0 3.120 EACH = 5274.56 
DTH DELAYS 88 8 1.680 EACH = S147.84 
42 M S  DELAYS 26 8 2.200 EACH = 557.20 
HOLE PLUGS 25 8 1.820 EACH = $45.50 
CAPS 1 0 1.976 EACH = 91.98 
PRIMALINE 1350FT 8 S 0.079/FT - - 5105.98 
BALER TWINE 2300 FT 0 S 0.003 /FT - - $5.75 

- - - - - - - - - - - -  
TOTAL $1,646.40 

- - - - - - - - - - - -  
NONEL T'LINE 1000 FT @ S 0.057 /FT - - S57.00 

(RESEARCH COMPONENT) ------------  

LABOR 
- - - - -  LINEUP 1.75 HRS 0 9 18.50 /HR 

PREPARATION 3.50 HRS 0 S 28.50 /HR 
BLASTING 10.00 HRS @ S 55.50 /HR 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS GJ S 55.50 /HR 

TOTAL ( +  OVERHEADS) 

GENERAL 
- - - - - - -  TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL COST (EXCL. RESEARCH) = S3,926.43 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) = 54,177.08 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  

COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCH) - - - - - - - - -  - - - - - - - - -  



AML PROJECT - BLAST COST ANALYSIS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BLAST NU. 

LOCATION : N-6 # HOLES 12 DIAM. 8 
LENGTH 150 FT WIDTH AFFECTED : 40 FT 
NO.OF ROWS 1 AREA OF INFLUENCE 6000 SQ. FT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COST 
DRILLING - - - -  
- - - - - - - -  ROOM LINE-UP 750 FT @ 8 0.750 /FT = 5562.50 

PRODUCTION 820 FT B 5 0.900 /FT = 5738.00 
TOTAL 51,300.50 

- - - - - - - - - - - -  
BLASTING 
- - - - - - - -  ANFO 2950 LBS @ 5 0.212 /LB - - 5625.40 

SLURRY 1320 LBS @ 5 0.451 /LB - - 5595.32 
BOOSTERS 4 5 @ 3.120 EACH = 5140.40 
DTH DELAYS 45 @ 1.680 EACH = 575.60 
42 MS DELAYS 12 @ 2.200 EACH = 526.40 
HOLE PLUGS 15 8 1.820 EACH = 527.30 
CAPS 1 @ 1.976 EACH = 51.98 
PRIMALINE 870 FT @ 5 0.079 /FT - - 568.30 
BALER TWINE 1750 FT @ S 0.003 /FT - - 54.38 

- - - - - - - - - - - -  
TOTAL 51,565.07 

- - - - - - - - - - - -  
NONEL T'LINE 0 FT @ S 0.057 /FT - - 50.00 

(RESEARCH COMPONENT) - - - - - - - - - - - -  

LABOR - - - - -  LINEUP 1.75 HRS @ S 18.50 /HR 
PREPARATION 3.50 HRS 0 S 28.50 /HR 
BLASTING 10.00 HRS B S 55.50 /HR 

TOTAL 
OVERHEADS I 50 x DIR LAB 

TOTAL 

RESEARCH COMPONENT 
0.00 HRS @ S 55.50 /HR 

TOTAL ( +  OVERHEADS) 

GENERAL 
- - - - - - -  TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

- - 50.00 
- - - - - - - - - - - -  

so. 00 

TOTAL /BLAST 5338.10 

RESEARCH COMPONENT /BLAST - - so. 00 
i 

TOTAL COST (EXCL. RESEARCH) - - - - - - - - - -  - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) - - - - - - - - - -  - - - - - - - - - -  

COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCH) 530,741.37 



AML PROJECT - BLAST COST ANALYSIS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BLAST NO. 19 

LOCATION : S-9(N> # HOLES 20 DIAM . 6 
LENGTH 155 FT WIDTH AFFECTED : 40 FT 
NO.OF ROWS 2 AREA OF INFLUENCE 6200 SQ. FT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ 
COST 

DRILLING - - - - 
- - - - - - - -  ROOM LINE-UP 180 FT @ S 0.750 /FT = 1135.00 

PRODUCTION 941 FT 0 5 0.750 /FT = 5705.75 
TOTAL 5840.75 

- - - - - - - - - - - -  
BLASTING 
- - - - - - - -  ANFO 1300 LBS 0 S 0.212 /LB - 1275.60 - 

SLURRY 1620 LBS 0 5 0.451 /LB - - 5730.62 
BOOSTERS 82 @ 3.120 EACH = $255.84 
DTH DELAYS 82 13 1.680 EACH = 5137.76 
42 MS DELAYS 20 8 2.200 EACH = 544.00 
HOLE PLUGS 22 0 1 .820 EACH = 540.04 
CAPS 1 @ 1.976 EACH = 51.98 
PRIMALINE 1000 FT 0 5 0.079 /FT - 578.50 - 
BALER TWINE 2000 FT 0 5 0.003 /FT - 55.00 - 

- - - - - - - - - - - -  
TOTAL 51,569.34 

- - - - - - - - - - - -  
NONEL T'LINE O F T  0 5 0.057 /FT - - SO. 00 

(RESEARCH COMPONENT) - - - - - - - - - - - -  

LABOR 
- - - - -  LINEUP 1.75 HRS 0 S 18.50 /HR 

PREPARATION 3.50 HRS 0 5 28.50 /HR 
BLASTING 10.00 HRS 0 5 55.50 /HR 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
0.00 HRS @ S 55.50 /HR 

TOTAL ( +  OVERHEADS) 

GENERAL 
- - - - - - -  TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

- - so. 00 
- - - - - - - - - - - -  

so. 00 
- - - - - - - - - - - -  

5338.10 
- - - - - - - - - - - -  

- - SO. 00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL COST (EXCL . RESEARCH > = 53,778.87 

1 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) = 53,778.87 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  

COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCH) - - - - - - - - -  - - - -  - - - - -  



i1i.1L P H O J ~ L I '  - BLAS'i' COST ANALYSIS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BLAST 110. LU 

LOCATION : N - 4 * # HOLES 10 DIAM. 6 
RADIUS 25 FT WIDTH AFFECTED : * *  FT 
NO.OF ROWS 1 AREA OF INFLUENCE 1963.5 SQ. FT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COST 
DRILLING - - - -  
- - - - - - - -  ROOM LINE-UP 0 FT 0 S 0.750 /FT = SO. 00 

PRODUCTION 200 FT @ S 0.750 /FT = 5150.00 
TOTAL 5150.00 

- - - - - - - - - - - -  
BLASTING 
- - - - - - - -  ANFO 450 LBS @ S 0.212 /LB - 595.40 - 

SLURRY 420 LBS 0 S 0.451 /LB - 5189.42 - 
BOOSTERS 19 0 3.120 EACH = 559.28 
DTH DELAYS 19 0 1.680 EACH = 531.92 
42 MS DELAYS 10 0 2.200 EACH = 522.00 
HOLE PLUGS 0 0 1.820 EACH = SO. 00 
CAPS 1 0 1.976 EACH = 51.98 
PRIMALINE 250FT 0 S 0.079 /FT - - 519.63 
BALER TWINE O F T  @ S 0.003/FT - SO. 00 - 

- - - - - - - - - - - -  
TOTAL 5419.62 

- - - - - - - - - - - -  
NONEL T'LINE 0 FT @ S 0.057 /FT - SO. 00 - 

(RESEARCH COMPONENT) ------------  

LABOR - - - - -  LINEUP 0.00 HRS 0 9 18.50 /HR 
PREPARATION 0.00 HRS 0 S 28.50 /HR 
BLASTING 8.00 HRS 0 S 28.50 /HR 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
0.00 HRS 0 S 55.50 /HR 

TOTAL ( +  OVERHEADS) 

GENERAL -------  TRAVEL /BLAST 
SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

- - SO. 00 
- - SO. 00 
- - S228.00 
- - - - - - - - - - - -  

5228.00 - - 5114.00 
- - - - - - - - - - - -  

5342.00 
- - - - - - - - - - - -  

- - SO. 00 
- - - - - - - - - - - -  

SO. 00 

- - SO. 00 

TOTAL COST (EXCL. RESEARCH) - - - - - - - - - -  - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) - - - - - - - - - -  - - - - - - - - - -  

COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCH) - - - - - - - - -  / > -?- - - - - - - 
t '  



AML PROJECT - BLAST COST ANALYSIS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BLAST NO. 2 1 

LOCATION : N-9(S) # HOLES 11 DIAM. 6 
LENGTH 130 FT WIDTH AFFECTED : 40 FT 
NO.OF ROWS 1 AREA OF INFLUENCE 5200 SO. FT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COST 
DRILLING - - - -  
- - - -  - - - -  ROOM LINE-UP 180 FT @ 5 0.750 /FT = 5135.00 

PRODUCTION 473 FT @ 5 0.750 /FT = 5354.75 
TOTAL 5489.75 

------------  
BLASTING 
- - - - - - - -  ANFO 750 LBS @ 5 0.212 /LB - - 5159.00 

SLURRY 930 LBS B 5 0.451 /LB - - 5419.43 
BOOSTERS 41 B 3.120EACH = 5127.92 
DTH DELAYS 40 0 1.680 EACH = 567.20 
42 MS DELAYS 11 @ 2.200 EACH = 824.20 
HOLE PLUGS 12 B 1.820 EACH = 521 .84 
CAPS 1 @ 1.976 EACH = 51.98 
PRIMALINE 520 FT 0 5 0.079 /FT - - 540.82 
BALER TWINE 1040 FT 8 0.003 /FT - - 52.60 

------------ 
TOTAL 5864.99 

------------  
NONEL T'LINE 500 FT 0 S 0.057 /FT - - 528.50 

(RESEARCH COMPONENT) ------------  

LABOR - - - - -  LINEUP 1.75 HRS @ 5 18.50 /HR 
PREPARATION 3.50 HRS 0 5 28.50 /HR 
BLASTING 10.00 HRS 0 S 55.50 /HR 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS @ 5 55.50 /HR 

TOTAL ( +  OVERHEADS) 

GENERAL 
- - - - - - -  TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL COST (EXCL. RESEARCH) = 52,723.52 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
TOTAL COST (INCL. RESEARCH) = 52,945.66 - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  

COST/ACRE (BASED ON THIS BLAST, EXCL. RESEARCH) - - - - - - - - -  - - - - - - - - -  





A P P E N D I X  G 

ANALYSIS USING NIL BLAST COST MODEL 





AF'PENDIX G-1 
C 

COST MODEL ANALYSIS 
VARIATION OF AML BLASTING COST PER ACRE WITH 

OVERBURDEN DEPTH 





- 
FllylL PROJECT - BLFIST COST MODEL. RNfJLI SYS NO. C3D 1 .............................. ---------- -------.------ ---.---- 

CDCIPIEN'rS : VRRIRBLE DEPTH 
1 C r  FICRE S ITE .  BQSE CFISE. SINGLE ROW. 

DESIGN PQRFICIETERS : ................................................ 
-------------------- 
C.iOLE-I D I QM. 6 INCH 1\10. ROWS : 1 

\ LENGTH 3 5 0  F T  ROOlY WIDTH 12 F T  
ROW SE PRRRT. E3 FT HOLE SPRCING 12 F T  

HnLES 3(:) FIV. DEPTH TO VOID 5r:) F T  
P ILLRR WIDTH 18. C) F T  FIRER OF INFLUENCE f+eoo SQ. FT 
% EXTRQCTIDN 40.  0% VOID/FICRE 1 7 4 2 4  SC;!. F T  
S I T E  QRER 10 FlCRES NO. BLQSTS 4 2  

LORD I NG PFaRQMETERS : CHO I CE ------ ) 2 
-------------------- 
1. GLL FlNFO 
2. BC)TTL)IY I:)ECK EI\IEFIGEL 
3. BOTTOM DECK IREGEL, 

4. BOTl'OM 2 DECKS ENERGEL. 
5. EuT'l'OlY 2 DEC:I.<S 1 REGEL 

COST 
D R I L L I N G  - - -. -. - 
--------- ROOM LINE-UP 30(:) F T  I? $ 1.00(:) /F 'T  = a 3 (1) <I) . i) (1) 

PRODUCTION 1 50 0 F T 13 B 1. OiJO /FT  = * 1 , 5t:)i:) . (1) i:) 

TOTQL 
HLFIST I Nrj 
--------- QNFO 

SLURRY 
BDOSTE I:IS 
DTH DEI-FIYS 
SURF. DELRYS 
H0L.E PLUGS 
Cf.7 PS 
PRIMQLINE 
DFILER TWINE 

LQBOR 
----- 

LBS 13 Q, 
LBS 13 B 

la 
12 
IS 
C 
i '  

FT' I3 $ 

FT @ rt; 

0. 1 4 5  /LE{ 
0. 3GO / L B  
3. e(:)(:) EQCH 
1. 7 5 0  ERCH 
2. 23:) EQCH 
1. 850 EFICH 
2. (:ICIC) EFICH 
0. 0 7 3  / F T  
0. (:)03 /FT  

L INEUP 1 . 7 5  FIRS Q $ eo.oo /I . -~R - $55. (.)(I) -- 
PHEPRHQTION 3. 5i') tjRS @ !ti 20. (:)I:) / tiF< -. gi 1 i:) :3 . i:) (::) 

- 
BLFIST I NG 10.00 HRS C B GCl.(:)(I) /HR - g G (:I(:) . 0 0 - 

'TOTRL 
OVERHERDS 50 % D I  R LRB 

TOTQL $1, 1 I(:). CI(3 

GENEWL 
------- TRFIVEL /BLFIST 

SUBSISTENCE /BLFIST 
RENTQLS /FLUST 
MISC. /BLAST 

TOTQL 

___--______________--------------------------------------------,---------- 

TOTF?L COST = $5, 076.  11 



QPlL PROJECT -- ELRST C:UST I IVG PIOUEL. 
-.--------------------------------- ------ ---------- ---------------- ---- 

D R I L L I N G  COST / F T  
------------- 

EXPLOSIVES COSTS 
---------------- 

RNFO 
SLURRY 

BOOSTERS 
DTH DELRYS 

SURF. DELQYS 
HOLE PLUGS 

CRPS 
P R I M R L I N E  

NONEL T'  L I N E  
BHLER TWINE 

LRBOR COSTS 
----------- 
BLRST. EIYGR. 
F I E L D  ENGR. 
LRBORER 

GENERRL COSTS 

/ L B  
/ L B  
ERCI-i 
ERCI-I 
ERCH 
ERCH 
EQCH 
/ F T  
/ F T  
/ F T  

C(JS'T5 USED 
-.----.-- 

8 I I\ICt.l G I I'jICH 
$ 1 , 5 (:)(:I * 1 , (1) (1) (1) 

- - - -. - -, - - - - - - 

TRRVEL ( P I C K U P  RENTFIL, PIILERGE, GRS, M U F I L I  ZRTION)  ------ 
TOTUL FOR PROJECT $3, (:)(:)i:). (:)(:I 

PER BLRST $ 7 1 . 4 3  
------------- 

SUBS IS~ENCE 
----------- 

ENGINEERS C! $50 /DQY = $4, z()(:). 0(:) 
LUBORERS 13 $40 /DRY = $ 1 , b~ (:) . i:) c:) ------------ 

TOTRI- FOR PROJECT $5, 800. UO 
PER ErLUST 6 14i:). C)C) 

RENTRLS 
------- 

SEISMOGRRPH 13 $5C)O /MONTH = $ 1 , (:)5(:) . (:)(:I 
MRGRZINES @ $400 /MONTI-i = H041.). (I(:) 
TRRILER @ ~ 3 ~ i r : )  IPIOIYTH = $735. (:N:) 

------------ 
TOTQL FOR PROJECT * .=, 6 .::a r . 

L , , d 00 
PER BLUST $62. 5(:1 

MISCELLRNEOUS 

MISC. F I E L D  EGUIPMENT 
GENEHRL S I T E  SERVICES 
CONSUMRBLE F I E L D  S U P P L I E S  

'TOTRL FOR PROJECT 
PER BLUST 
















































































































