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~ ~ L P R 0 J E C T - B L ~ 5 T 5 U M M A R Y 
=================================================== 

BUIST 1: ~ ----- EXPLOSIVES COMSUMPTJON 

LDCAT!Dr~: ~=!.!'!:"2 ANFO ll'f.I_ &AGS = ~z5:_ LBS SLURRY ~§:_- BAGS = ?_~~-'?.__ LBS 

DATE /019 BOOSTERS 42 MIS DELAYS Z3 ------
fDL.E D lllM _!__'~- DELAYS " _l~ 15 _!_'? I& _?_2: 17 .?::1- 18 _:_ 19 -=-
r~O. HOLES _)]. __ SEISMOGRAPH: ~LOCATION: _Uf:E_~s_~~(£_~_!f?__ PPV: ~~f-3 IN/SEC 

CAMERA USED: TARGET DELAY II: ::: __ FPS: 

i I : TDC : VOID VOID lUll DEPTH ROOF I BOTIOJit 
COAL 

VOID 
DEPTH 

ROO< lCOMMENTS 
l DRILLED l HEAS LAYERS 

' 
:,~l·jo 0 I I l_j_~ I ' I "]•.S~ I '1,/' I I I I I I I I I I T IT;) t 1 

:i::::-i: ro-: : ----~ : ,,.?-: -cr ~--H~ -: t~: ~--------------· 
--- --- ---- ---- ---- --- ___ _s __ _ 11. ___ ---- -------:1:1: _!L : ____ : ___ : ____ :_H. __ :_.£ ____ : __ ~:..~-:....!~~-: ______ : _____________________ _ 

:t,J.J. : - : : I I .. : - : , : .. I : Ant.., t QA-ee-0 :i.:}: '1--: -----: ---~ : ""({.-,--: ---:--: -}3-. -~ 3~-, --:- : ..-::: _________________ _ 
t-.:6-: -s-\--: :---:----: --6?-":T-: --}·l--: __ +_'3 __ : --i-~--: ------: --------------------· 
:i ~r: -r~T: -----:------:-----: ""Ti"--: -i-;--: -zi~r---: --f{--: -------: -------------------· 
:l:Jt:=~f, __ :::==:=-_-=:=========~======:==:=][~~==:==~j[===:=jf~~~=:=~:~;~==:==========~:============================: 
;t~ ~ -f~-: ----- ~ ---------:--------: --/-f:T; --1':3--; _?Y3~~--; --*-:~--: ----------: --------------------··-· -----· 
l __ ------ ----- ------ ------ -------- ------ --~---- --------- ---------- ----------------------------· :L:~L: __ ~_: _____ !: __ : ____ :: ___ : ___ ~ ____ : __ jl~ ____ : ____ ~ ____ : ___ :: ____ : ___ :: ____ : ___________ :_J:~~--~~--------·----~ 
~l-Jl~:--~ __ : ____ ~ ___ : ___ ~:~ _____ : __ ~~----~---~----'---==----: __ :: _____ : ___________ : ___ J~--------~------------·· 
: Z -I l S'-t l l l .6 4 'f l Jt-•'j_ I ":1- I : ' · ' : : : j:f: ~r?_: : ---~ : -~~t--r: ---- r--: --!i.;.y:--: ---~----: ----------: --------------------------· 
: -:r: ..J.v: ----,---~----: --r;~T-~--:r-: -J-f·r---: ----:r--: ---------:--------------------------
t ___ ~-~- ------ --------- -------- -------- ___ 6 _____ --------- --~------ ---------- ----------------------------· :tt:_:__: : : ___ :_n __ :_q_:_l_r:__: __ J.. __ : ______ :_~_Y.AQs:Q ________ _ 
:~:~-: -~!_: : ___ : ___ ;_=: ___ :~ __ :__.:" __ ;_:: __ : _____ : _hr--~~1~~-------------
:~:!_: _f!__ : ____ _: :---:_~_, __ :_2 __ : __ 1:},5_: ___ ~._'[ __ : ______ : ___________________ _ 
: 2=~-: .H~L: ----- : _f_'f. ___ :_!:.L :_J1:J ___ : __ tJ_: -----------: ------------------------· 
:z:r.: ..... a:._: : : :_j_f_:_! __ :_.t_!.._:_:r __ : :_ __ 
:~_t :_£{_: : ___ , ___ ,_~6_j~:-~--:-~~---~--1:.-_: _____ t _____________ _ 
:~d.~: _ _cr__: ___ : ____ : :_iJL:_J~_:..l:!:.f_: __ l __ : _: _______ r,:;i ________ _ 

:~:!l: __ ~_: ______ : _________ : _____ : __ _§_~: ___ ~----~---~-----~--==-----~-----------'~------!-------------
:~:L;.: ---: : ___ ) ___ : __ ~!_: _,- : _ _:: __ :_= ____ : _______ :_~ ___ .. ______ _ 
-- -- --- --- --- --- ------ ------- ------- -------- --------------------

I I I I I I I t I I I 

·--·---·----·-----·----·----~-----~-----~-------~-----·-----------------
I I 1 I I I I I I I I 

~----·-------·---------·------~---------·---------·---------~---------~---------·-----------·-------------------------------- --- --- ---- ---- ----- ------ ------- ----- ------- --
I I 

·---- ------- --------- --------- ---------·------ --------- --------- --------- ----------- -----------------------------1 1 I I I I I I I I I 

~---~~-------·---------·---------~------·-·-------·---------·---------~---------~-----------·-----------------------------I I I I I I I I I I I 

~----·-------·---------·---------·---------~---------~---------~---------·---------·-----------·-----------------------------t 1 1 I I I I I t t I 

1 ___ 1 ----·----·----~-----I------'·-------·---------I ................ -I----------·-----------------------
0 I -- --~---- ----·---- --------- --------- ------- --------- --------- ------------------------··---

I I I • 

, ___ ----~---- -----·-----·------ --------- ------- --------- --------- ----------------------------
I o 

--- --~---- --- -------- -------- ........................................................ --------••• I ...................................................... - .... -
1 I I I I I I 

t ---1 ---~---- ·------ -----I------ ----·-•• ------- --------- t --------I -----------------••••••-----
1 1 t I I t I I I I I 

·---·-------·---------·---------·---------·---------~---------·---------·---------'-----------'---------------------------··-

\ 



A ~ L P R 0 J E C T - B L A S T S U M M A R Y 
=================================================== 

BLAST 1: 5 ------
LDCATIDr~: ('Lj]_ 

DATE !_~/t~--
I{]L£ DIAl'! ' .. ----
NO. HOLES 30 -----

: I TOC I VOID VOID 
I DRILLED I MEAS 

EXPLOSIVES COMSLIPIPTI~ 

~;;~--~=-llA~-=~~.£- LBS SLURRY 6 ~- flAGS = f!.!_r:_ LBS 

BOOSTERS _{~-~- 42 M/S DELAYS l_~ 

DELAYS 14 li._ 15 ]£ 16 1J. 17 _1! 18 -=- 19-=-

SEISMOGRAPH: ~-LOCATION: __ 1t£!..!.f._, ------- PPV: ~~~!_ IN/SEC 

Cllf!ERA USED: ,/ TARGET DELAY II: _::__ FPS: (~_q_ 

PLI.Ii ; DEPTH ROOF : llOTIOM 
COilL 

VOID 
DEPTH 

ROD< ICOMMENTS 
LAYERS 

;~_!_; _!f.r__: .!l.t.!_ : __ tj-: :_litf_:i~ :_r!· r :_i!_: --------------
:_!__:_!tL_ : __ !f..L_: __ 'i ____ : ____ :_!:!__:_~_:...fo·r IJL._L._:_ ----------
: j __ : _!!.._ __ ~---~~-- : __ .!f_t_: ___ :_!!_t_: _ _l ___ : __ j_£_1_1!.__: ______ : _____________ : 
:_r_: .!!L_ :_.!(~._ ___ : _Y._!:L : _____ :_~tr_:_l~!._I_.JJ.:L:_Ll_ __ : -----: __________________ : 

; -f-: -~1---; -~;r~-: -~ff-: -----; --Q~~-- ~ -l?---: ---£?-: -H--: ------:--------------------- ~ 
~----:~~-~---i~--:--ti~--~------~-~ f~--~---~~--~-j('~----:--i;:j=-:" _____ : ____________________________ : 
_t:_ ---- -~------ --------- ------- --------- --~------ __ jt _____ -------- ----------- -----------------------------

~-8--:-~~ ;---~~--:-t~-~--:------:-~~--:-j~~---;-~~--:-;1~!r---:-jrf:;ijf"":----------------------------: : -~-: ---:r--: --ig:---: --,ir---: ------: --~r·--: ----.y--: --·/;;---: --;-,---.. -: ----------:---------------------------: 
---- ~---- --·---- -------- ------ -------- __ 1 _____ --------- --------- -------- -----------------------------
ljj __ : __ ~~--~-~~---:--~~----: ______ : __ J[t ____ : __ ~L'~---~--~t _____ : ___ ~ ____ : ___________ :~~~~lf!~ ____ , _________ : 
;Jh_; -~t- ;--i4'}f--: -3j:.~--: ---------: ~~v.-r--:--:----: -fi,y--: ---~----: -----------: .kpl:Y~--------------- ~ 
~-;~-~-~~--~-4i----~---(fj;_; ______ :_lip ___ :_jt~----~--~i---~---1;----:-----------~----------------------------: 
: ·;r-: -i'i'--: --Jo--: ---~---: ---: _!b ___ : ------:--iT?-: --i;.-=----: -----------:----------------------------: 
1·1-;;·1 ,~- ~-·••••-- I .,.t, .. -~--- l-ff-1 ••

3
·"--·• I ·u::r-- l•••z.-~?"" I 7•-::.;--?.••• ~·-••••••-••••••••••••••••• • I 

;li=; ~.!_:;::_~-;=f.tt-:; ___ ;::_!!_~=;=~=;:I~-= ;-1a===;=-~=====;===--==============~; 
: 1!_: .J.l._ :_..!f-r-: --~t.~ _ _: ____ 1_..(1__: 3_: --~-~--: __ Jl ___ : _______ : -------------------------: 
; fi_: _f(.€:_! __ : .!:!_-~---I _{Jj __ ~-- I I .E.f:..£ __ I--~-- I .Jl£ .. I •• 1.~---; -----------:---------------------------: 
IJ.E..I .fL.!- l_.!fJJ__:.J!' __ I ___ ;_~9·.;:-: ____ :J/__:..J..t§_: _____ : _____________ : 
ljll_:_J_r __ :~~:~:--~~--~---------~-Y-~~----~-~:~----~-l~~.7-:_t! _____ : __________ : ____________________________ : 
:11.: .{If:['_:_ v:r ..1 __ :_.!~:.!: __ : :_~!.:f-.: _ _L __ : .A~~--: _!1 ___ : ____ : ---------------------: 
: u_: __ !___: _f.l.:L: __ 'if.:]._: ____ : .Y..!~---: _/.:.X ____ : _.f!.~~---: --~-~----: -----------:--------------------: 
:~ .. U _j_!§_: _j{J __ : -~!:.!__: ------: _fl.l_ __ : _).;.f. __ :-~£ ___ :~!__-: .J:·::!Y-._; -------------------- : 
:u: t~r- : vt·h : 4~ : : 1/t·i. : /·t" : 60 : ns- ; lf-W : : 
:-~-~-~r~~~~-~~--~~---~--------~-~J:~-~---~----~--~o---~-ii.-s:--:---~:-i----~--------------------------: 
~~=>-~-'lr---~-~-,----~~--~----~---------~--it--;;---~---~----~-~J(---~--~o:~--~..l----~---~-------------------------. 
;i-i-;-~y---;--~~----;---ti~----;---------;--~~----;--Jf-----~--,~----~--,~----;-----------;-----------------------------; 
: i---: If-~--: ·-r;·--: --tf"~-·-: ----: ··ro-·--: --~---1 __ 6_o ____ : -,o ___ : -------:--- -----------: 
:-3~-~-~---r·:·------~--~,-~--~--------~--~~---~-:f:~---~----~--~--~~~--~-~j:~-~--~------------------------~ 
---- --~-- .Jt.~--- ------- --------- --------- --------- _j[~~--- --------- ---------- -----------------------------1 I I I I I I I I I 

----·-------·---------·---------·---------·---------·---------·---------·---------·-----------·-----------------------------1 I I I I I I I I I I 
'----'-- 1 _____ 1 -------I ----·----•• f -------I ............. _ .. t _______ t .............. __ t __________________ _ 

1 I t I I I 

--~--~-----'------ .......... _ '•••----• I ............... - •••••••- ••-•••••'••••-•• ••••••••••-•••••••-••••••••• 
1 1 I I I I I I I I I I '---I--·------·-------'-----·------' .................. I---- t.,. ................ t ........ ...,_ ......... t ... ____________________ I 

1 1 I I I I I I I I I 

----'-------'---------·---------·---------·---------'---------·---------·---------·-----------·-----------------------------' 1 1 t I I I I I I I I ·---·--~---'-----I----·----- '•••••--- '•-•••-•'••••·•-• I ••••·--'••••••·•-•••••••••••••••·•--
1 I I I I I I I I ---- ------- ---------·---------·---------'---------·---------·---------·---------·-----------'-··---------------------------· 



R M L P R 0 J E C T - B L A 5 T S U M M A R Y 
=================================================== 

BLAST 1: 6 ----- EXPLOSIVES ODMSUMPTION 

LOCATION: ~Jji) ANFO ~2_- BAGS = IY S_!l_ LBS SLURRY ~- BAGS = l'J~- LBS 

DATE _!._~/!_'!__ 
IDLE DIIll't 

6 II 
-----

NO. HOLES /0 -------

-----------· 

BOOSTERS 38 

DELAYS 14 .1!_ 

SEISMOGRAPH: ,/' 

42 MIS DELAYS /O 

15 /0 15 ~- 17 -~- 18 ., 

LOCATION: ~[J__~~f_.__~_M~f'!-_:_ __ _ 

CAf!fRA USED: t/ TARGET DELAY •: _l__ FPS: .f~ 

PPV: C3j_'!_ IN/SEC 

: I TDC : VOID VOID 1\.Ui DEPTH ROOF : &CITIOII VOID 
DEPTH 

ROO< lCOMMENTS 
: DRILLED : MEAS COAL LAYERS 

;~.L:_JJ_~:.Jl·f :_!:t:!_: ____ :_!_~:f-_:_~_:_.b._£_:_i'·5: :..:t_ _________ _ 
:z.: .n: ra- : g : : r,: r : l'l·r': 6·s-: :"'-: -.r-: -.i-J_: __ i ___ : --r:r-~---~---f~ :-Y'--~--;~s-: ~s--~- :..Z...----------· 
: -y,--: -==---~----1:.--: --'"i-,-~----~---r-~--.:---: _Jr..-r: --1.,.-~-------: -~-----------------~ 
--- --- ------ ----- ---- _.2: ____ ---- _l:;_ ___ ------ ----- ------------------· : r : r3 : .n· : s-1- : : S"k" : if : r-i' : o : zs,z~ : ~ 
l-,-~-.r--~--j(f'--l--jf;:--l---l--3"~--l--~--l--6-i;-l--4----l----------l---------------------· 

;-1--;--~--;--ilt----;--~:g--·;-----;~s----;-~t--;-~j:---;--~----;---------;~------------------------· --- _s-___ --------- _s: ______ ------ --------- --------- __ 6 ______ --~----- ----------- ----------------------------· 
:-~-~~]l~_:_Jr_it ____ : __ ~~---: _____ : __ ~~---:-~_: ___ ~----~---------'----------:-~--------------------------· 
~~~-;-~~-;--~---:--~----:-------;--~---:--5"------:-~~~---;-JL:~---:----------;-~-----------------------· --- --- ------- ------ -------- -------- ------ ------- __ f ____ ----------- _,l ________________________ _ 

I I ·--- -- -------·---- ------ ------- ---- ------- -------- --------- ------------------------... -I I 

-- ---·--- ---- ---'-!..--- ------- ------ ------- -------- ---------------------------· 
I I '--·--- ----- ---- ------ ---- ------ ----- --------- ----------- ---------------------------· 
--- ------ --------- ------- --~---- ------ --------- --------- --------- ----------- ----------------------------· I 0 I '----·---- --------- ---~----- -------------------------------------------- ___ : : _____ -------- ------- ------------------------· 

I -- ---- ------ ----~---- ------ ---- ----- ----- -------- ----------------------
I I ·--- ---- ---- ---- --- ----~---- --- ----- ------ ------------------1 • 

---- -- --- ------- -----·----- --- ---- ---- ------ --------------
I I I I 

--- --- ---- --- ---~----~----·--- ----·---
---- ------- ---- -------- ---- ----- ------ -------- ------- -------- ---· 

I I 0 ·---'---·---- ---- ------ ----- --- ----- --- ----- --------------
---- ----- --- ------ ---- ---- ------ ------ -------- ----------- -------------------
---- ---- ---- --- --- ---- --- ------ ------- -------- --------------------

I I 

----·------- --------- --------- ---------'--------- --------- ------- --------- --------- -----------------------------0 I I --- ----·---- -----·----- -------------- -----·---- --
I 0 I 

, __ :._. ____ --- ---- ------- ----- ------ ----- ----- ---------·-----------------
I I I I 

'---'---·----- ---- ---- ------- -----·------- ------- ----- ----------------------
I 0 I 

----'-------·--------- --------- --------- --------- --------- ---------·--------- ----------- -----------------------------: ___ --- ____ : ______ ----- ------- -------- -------- _______ ; ________ --------~---------- \ 
0 I ----·------- -------- -------- ---------·--------- --------- --------- --------- ----------- -------------------------··---I I I I I I I 

, ___ , ___ ~----- t ------ --------·------- ------ -------- -------·-------·------------------------
1 I 

---- -------·-------- --------- --------- --------- --------- ---------·--------- ----------- -----------------------------1 I I I 

·---·--~---- ------ ------ ----- ------- ------- -------- --------·---------------------------
I I 

I ____ ------- ---------·--------- --------- --------- --------- --------- --------- ----------- -----------------------------

, •. 



\ 

A r. L P R 0 J E C 1 - B L A S T S U M M A R Y 
=================================================== 

BUIST 1: 7 EX PL.OS I YES CllMSlmPTI~ (li'o77oM 1>EQ:. J -----
------------------------

LOCATION: 11-:t- ANFO ~I MGS = jJ_S!J_ L.BS SLURRY f.!!_ BAGS = 'IJO LBS -----
DATE !~)fL .. BOOSTERS liS 42 MIS DELAYS 19 

IDLE DIAl'! 
6 ,, 

DEUIYS 14 ·' 15 r_ 16 Jj_ 17l_j_ 18 ·_:: 19 -----
_l:l:__ I . 

{) ·Zf._ IN/SEC llO. HOLES SEISMOGRAPH: V' LOCATION: _'j_~LJ_._Iv· or S_:_S'" PPV: 

... lrt Ci-o.lot:'O /0 .Skolf. "T 
CAMERA USEDI t/ 1ARGET DEUIY I: FPS: !~!2 /'PI£,.S fliiW.vD St~'>~l<li't.ES 

I I I TOC I VOID I VOID I PLI.G I DEPTH ROOF 
COAL 

&OTIOM VOID 
DEPTH 

ROO< ICOIOIENTS 
I DRILLED I MEAS UlYERS 

:-------------------------
1 1 • • n- I z. & • :.' I 2. 1- I o I .H- -r I t· r I I ·---·---·-----·----3-'--r:----·-------·----'-----'-:---·-------~--------:_!__: _:.__ : _ _!L_1 __ :_!.:! ___ : _ _.3 __ :_=n.:L:_~--~-~? __ :_~,r_:_~, ~u __ : ___ _ 
: _J__: JLL ~--~~- ~--~-~-- :_f_'f ___ :_Ijt'---~-~-- : _ _n::J;_:_i;[_ :_{J::.y __ : --------
;4-=--: s"ij-;--~--;-if-:- ~ £ __ ; -ft-- ;--:-s---;-..rh-•-;_!1~--; _?~-:/;~-; --------; 
I r- I--,::---I--::-- I---;.·-- I --=.2_ __ I--:;--- I .. r-.:·--I---··-I-----I 1..::•-•• ~t:o-:r 'bil~z~-f)--·-•••• 1 
;----;--:----;-~~---;---~~----;--3;r----;-~~---;---o-----;--~----~---sr----;-73-:i-r---;-----------------------------; 
:-if-:-ir~:---~-----~-----::--:----Y--:--.:-----,---::----:--6-~---~---::----~----:-ii---,--p~~--~--~------------: 
~-~-~-iR'·s:-:-"i--~----~--1--~---~--f-v----~-~------~~~---~--,-6----:---;:----~-~t ........ ___ : _____ ~ __ ----------------~ 
--- ---- ------- --------- ------ --------- --------- --------- -------- ----------- _.f_JJJ _______________________ _ 
:J~_: __ ::_ __ :_jLl~--~-~~·~-~--~~---~-~J~~---~---~----~-l~:Jr ___ : ___ e _____ : __________ : ______ ~----~;J--------------~ 
! !L : __ _:_ : ____ .:: ___ : ~-----: ---~--- : --~-~---- :--------: -------- I---------:----------- I ~j-~-~:! .. ~---!L'!~-~ ~-~---- : 
~~~-~--~ ____ : ____ :: ___ :~----~---~----~--~----~---------~---------~---------:-----------~_;=--!: ... :~-------:: ________ : 
:!J __ : __ ~ ___ : ____ :: ___ t __ ~ ____ : _ __:-_____ :_~~-----~---------'---------~---------~-----------~Alt~.ttt!:r .. ~~~~~------~: 
:.sv : - : - : - : ,.. : 2o : : l : : t. '"' ~ "" : 
~~~~--::---,---~---~---~----~---::----:-ifi-----~---------~---------~---------~-----------~-~-:-~~~~r-~~L-------~ --- -- ------- ----- ------ -------- --------- ------ -------- ----------- __ f._ _____ ::£,_ ~---------------
:~!!__: _:__:_~:_-_____ :_.::___ :_lf" __ : _____ : ___ : ___ : _______ r_s ___ _!~-----~-----------: 
: ~_!-: _, _J :_::_: __ -___ : __ 1f __ : ____ : ___ : ____ : ___________ : !~---''-----~------------
; .f&' : - : - : ~ : - I 'Z..f l f : : : I.J - .... 

: ~j= 1 =-~--=: -===: =------= ~=--- ==: ::zr-== r =---=: ===--==: :::-_-_:: =======: =~=--~=======~======~: :~.!!!._:_:_ __ :_-__ :__:: __ : - l_ t.r_: ____ : _____ : ___ : ____ :_~---- '"' __ : 
I • 

-- ---- --- ---- ----~---- ---- ---- --- -----
I I I I I I I I I I 1 I 

'---'----·----·----~-----~-----·----·---·----·----·-------------------· I I I I I I I I I I I I 

I --• I---·'---I------·-------·----·------••• I--------·------·----------- t -------•-••••·--••-•••' 
I I 1 ·--- --- ---- ____ , ____ --------------- ----- ------ ------------------' 
-- ---- --- ----- --- ------ ------ ----- -------- --------- -----------------------

1 I I I I I I I I I I I '---I---·------'---'------·------·----1 ________ '------'-·------I·--------------------I 
I I I 

---~ -------·--------- ---------·--------- --------- ---------·--------- --------- ----------- ----------------------·------I I I I I I I I I I I I ·---·----·----·----·----·--------·------·-----·----·------·----------------· 
I I I -- ---· ----'----'---- --··•- ------ ------ -------- ----•-••••- I----------------------

I I I I ·--- ---·----- -----·----- -------- --------- ------·-------- -------- ---------------------
1 I I ---- ------- ---------·--------- --------- --------- --------- --------- --------- -----------·-----------------------------I I I 

---- -------·------- ---------·--------- --------- --------- ---------·--------- ----------- -----------------------------1 I I -- -- ------• -----'-·----- -----·-- ------- ------I-------·· --------'-·--------------------·---f I I I I I I I 1 

--- --- '·---- -----I ----'------'--------'----·-·-'--·-••••·'·-------- '-------·----------------- t 

' ' ---- ----- --------- ---------·--------- --------- --------- ---------·--------- ----------- -----------------------------
1 ____ ------- --------- --------- --------- --------- --------- _________ : _________ ----------- -----------------------------
1 I 

·---- ------- --------- ---------'--------- --------- --------- --------- --------- ----------- --------------------------·-· 
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1\ML PROJECT- BLAST SUMMARY 
====================:=====================::======= 

BLAST •= i ----- EXPLOSIVES COMSUMPTION 
(8111'1o/ll\ f)t?:k:) 

LOCATION: 
y..-tz. 
----- SLURRY ~- BAGS = /ZOo LBS llNFO L{ k BAGS = 2 Vo~- LBS 

DillE l!_f(! __ BOOSTERS 42 M/5 DELAYS Z.l 

I{)LE DIAM 
6 ,, 

---- DEUIYS Ill 2!_ 15 !~ 15 l:L 17 !:_!._ 18 1'3-=-

NO. HOLES 2.1 
------ SEISMOGRAPH: L__ LOCATION: 'f!._~-~{_:_ffJ!J.£_~--f!!!JL_ PPV: III}A IN/SEC 

CAllE Rll USED : v 

: I TOC i VOID VOID 1\.LG DEPTH 
l DRILLED l M£1lS 

TARGET DEUIY II: -~-- FPS: ~00 

ROOF 
COAL 

&OTIOI1 VOID 
DEPTH 

ROO< 
LAYERS 

: C 0 M M E N T S 

:-
: I : Cf'l{ : '1$ : ill. 'lg : i·5" : .ro : '2. : Zo-U : 
:~[=:=rr=c_!!-1 r ~==~-t:-E=:-i(tr _:.]· >_::--(!_ _ _: i·S" ~~=--=~==~--==--====== 
: _J __ : !!.f:.L: __ -:: __ : ---: --~---: ----: --=-----: ___ -:: __ : _:: __ : .?1:.~.3 __ : .h,e~E~1:---------: 
: y : hi .r : r.,. : : n : r.., : .,. ·S : S'9 : r- : : : : -s=-: ..ztrt-~--o--: ---: --:Lt--: -Tl--: --,--~--D--r __ -i ___ : ------:----------------: 
-- ---- ----- --- -~--- ---- -------- _j_ ______ 1:. __ ----- -------------------
:' : 4":/- : .rz. : : ,S"'t) : lZ,. : S'" : 6l : 10 : : : 

~ =}=; -:~~-:=}i1 :==--=--= :-~1--;"_§f.l--:==N~-- :=~f===: =j;~-:==== :==--========--=--=======; 
--- y ______ __ jt_ __ ------ -------- ------- -------- -------- -------- ----------- --------------------------
,_~ __ lJ{t~!:_:~~:~ __ : _______ : __ ~~---~-~!~[ ___ :_;t~-~---~-~t·~---~--1:----~}_~~:-!~--~---------------------------: 
: 1!.._: _t_t__:- .f-3 ___ : ____ : _!~--: _[~--: __ J.' ____ : _,.a ___ : ___ £_ ____ : -~!:.l? __ : ---------------------: 
:_~_:g_9~~---~~:~: _________ :_~~----: __ f"J:~--~-~~~--~-~;r_:~-~--~-----~-z_~::~.t ___ : _____________________________ : 
;-:=-: ~·f- ;- nJ---: -----: --f~---: -Jis:-; --1~f--:-?!: ____ : -,~r--: £t":'!!:L; ------------------------: 
~- ------ -------- ------- -------- --------- __ l ______ --~---- --------- ---------- ---------------------------· :>If : 111 : Jl.·...s"' : : r I : fZ.·f : .., ·'I : !I•S : 6 : : : : /?": 4T-: -sz---: -----: -.io--: --r-~-: -~----: _""i _____ : --=;..---: ---------:--------------------: 
---- ----~ -------- ------- ----- --------- ___ t ____ -------- ----------- ----------------------------· :/~ :lfH : S"l l l S""O : Jl l 2·5" : 61-.J :to·:) : I : : -,r: liiT: --:ro--: ----: -i;9-:- ,~---: --r:s-: -z;----: ··r-;---: -,~-.:,---: -------------------: 
--- ---- --- ---- ---- ------- ----- --- ------ ----'-- -------------------: J.L: _'f!__ :_!!'_:] __ : _____ : -~f-: J!!..f--: _l.:L_: . .f.f ___ :_k_:J __ : .Lt.:_~j_: ___________________ : 
: Ji_: -~[-:_f. f._:---- I .,.!fl. __ :-~---: _ _! __ , __fl: ___ _: ___ !_: .£t.:!.L.: -----------------------~ 
;{-7-:-~;_-;-.i~--:----:-~;-;--.~t---: ;_ :--j3---:--T--:1~~fL:~,n~ewc: : 
--- ------ --- --- ---- ___ 1:, __ --- ------ ----- __ f._ -----·---

' --- --- ---- ---- ---·---- ------- ------ ---- ---- ----
I I I t I I I I ·--- ---··----·----·----·----·---- ---- ----·-----·-----------t I I I I I I I I I I I ·---·--- , ____ . ___ ·---·----·------·-------·------·-------·------------------' 
' I ·--- ---- ----·---- ---- ---- ---- ----- ----- ------- ---------------

I t 1 I I I I I 1 I I I 

·----'-------·---------·------·---------·---------·---------·---------·---------·----------·--------------------------' I 1 I I 

·---- ------·--------- --------- --------- --------- --------- ------·-- ---------·-----------·-----------------------------
: ___ 1 ____ -------- --- ----- ------- ------- ------ ------- ___________________ : \ 

I I I I I 

- -- ---- ----'----- '-----••• -·------ -------'------ ------'--------·•••••·------ I 
I I I I I I ·---·----·----·----- ----~------·------- ------ ---- ----- ---------------------

' ' --- ---·----- ---·--------- ----- --------- ------- --------- ------- -----------------------------I I I I 

, ___ --- ----·-----·------ -----·------ ------ ------- ---------- ------·--------------------
' 1 I I I I 

---- -------'---------·--------- -~-------·---------·---------·--------- ---------·----------- -----------------------·----------------------------



A M L P R 0 J E C T - B L A S T 5 U M M A R Y 
=================================================== 

BUlSl ll: 9 WUJSIVES COMStmPTION ------
LOCAl IDtl: fiiC-J------ ANFO 2-J_ liAGS = l..!f.f!_ L.BS SLURRY 2_{_ BfiGS = ~}._':__ LBS 

DATE -~~/zo _ BOOSTERS --~~ ~2 M/S DELAYS ~~ 

f[)LE DIAM 
6 ,. 

---- DELAYS " _2_ l!i // 16 !.._~_ 17 L~ IS .=::... 19 .:::.... 

NO. HOLES 12------ SEISMOGRAPH: V ___ LOCATION: }!_q~_l_y' • rt~7.f) ~pf_!_l_!f_ PPV: 0 ..:_!_!__ IN/SEC 

CAI!£RA USED: ./ TARGET DELAY II: FPS: S,:!,'_£_ 

: . TOC : VOID VOID 
: DRILLED : ~AS 

PLI..Ii DEPTH ROOF : &ono~ VOID 
DEPTH 

ROD< :COMMENTS 
COfiL LAYERS 

;~-i-:..t~I- :_'f..t__: __ 'f!_:_!_'f.._:_~L __ :_~§.._:~£_:_.!.~- : __ Ji-'~=~------------· 
: ___ : ~o-L :_J'.Y..!.: __ : j_Y_:_l __ : _it_: __ 'i!.:..J __ : _!:!. ___ : __ fJ. __ : J.!.:.£_: .IJ:I: z. ·S' : ------------· : -t--: ----: _____ :_J..L :_Y1 ____ : __ 't.t ____ :_!f ____ :_r_~_: ..lk._ : _____ : ____________ _ 
:T_: _9!.:_~- :_~j_ __ : -~!. __ :_yf ___ : -~------ :_f.."X_ :_,r_L_: _ _co__:__ ~-------------· 

~-z- ~ -t;~; -tfr ;-!f/.-r-:-*f--- ;-~1.-r·--; --,~-----; -}~---;-1~~-; ------; -----------------· 
---- _"!Q;l_ ------- ------ ----- ------ ____ l ___ ------- _t_ ____ ---- ------------· 

:-!_-:--~~:--~~~:-~~~!:--:-~~j--:-~~Jr-;-~;r--;-~~~--:-1-~----:-----------:---------------------· : t-: -k?-: -~-'r~?-: -~~"---: --4----: li"Y-:r-: --c;.-s---: ·rs::-r-: --;;-----: ------: ----------------------· 
--- ----- ------ -------- ___ jl__ -------- ------- --------- -------- ------ -------------------------· 
IJ~-~~jl__:_~~--~~~--~-~~--~~Y~-~-~---~_J[~~-~--~-----~-------~-~---------------------· 
lJj __ : __ ~_: __ ~ __ l ___ :: ____ : ___ ::_ ___ l_~-~---·: __ :: _____ 1 ___ ~-----~---~~---: ___ =: ______ : __ ~~--~t~-----------·· 
:J~-~-~-~--------- ---==----- _________ :~ __ f ____ l_~------ --------- --------- ----------- -----~-----~~---------------· 

I 

--- ----- ---- ---- ------ '-!.---- -------- -------- --------- ----------- ---------------------------· 
I 

'--- --- ---- --------- --- ---- ----- ------ --------- --------- ------------------------· 
I --- ------~--- --- ----- ------- ---- ---- -------- --------- -------------------------· 

I I I 

'--- ----~------·---- ------- ---- ----------------- --------------------~ 
---- ----- --- --- --- ---- ------- --- ------- -------- -------------------------· 

I I 

'--- ---·----- ------ ----- ------ ----- ------- ------- --------- ------------------
---- ----- ------ ---- --- ------ ------ --------- ------- ---------- ----------------------· 

' ' ·--- --- ----- ----- ---~---- ------ ---- ---- ----- -' . -- ----- ---- ----- ----·---- ----- ----- --- -------- --------
' '--- ---- ---- ----- --- ----- ---- ---- ------ ----
--- ---- ---··-- ------- ----- ----- --------- --------- --------- --------- ---
' '--- ---- ----- ---- ------ ------- ------ ------ ------- ---- -------------
0 I 

'--- ---·------- --- ----- ----- ----- ------ ------- -------- ------------------
0 I 

, ____ ------- ------ --------- --------- --------- --------- --------- --------- -----------·----------------------------· 
I ·--- --- ----- ------ ----- ------- ------ ---- ----- ------
1 I I I I I I I I I 

, ____ -------·--------·---------·---------'---------·---------·---------'---------·-----------·----------------------------~ I I 

~--- ---- ----- --- ---- -------- ------- ------- --------- ----------·----------------------
1 I I I 

---- -------·--------- --------- ---------~--------- ---------'--------- ---------·----------- ----------------------------· 1 I I I I I 

'---~ --- ~-----·------ ---- ------ ------I-------- _..,..,..,.., ... ..,.., ..,..,.., ............ --·---------------------
1 0 I 
I I I -- -- ---- ---- ------ -------- -------- ------- --------- -------- -------------------------· 

1 I I I I I 

~--·---~----·---- ----'---- ---~---- ---------------- ---------------------· 
0 I 
I I -- -- ---- ----- ------- -------- --------- --------- --------- ---------- ----------------------------· 

: ___ ---- ___ :.., ____ ----- -----:------- ------.. -------- -------: -----------------------· 
---- ------- --------- --------- --------- --------- --------- --------- --------- ----------- --·--------------------------



A M L P R 0 J E C 1 - B L A 5 T 5 U M M A R V 
=================================================== 

.&.ASl 1: /0 

LOCATION: f_j];;) 
DATE ~~L~~ -
IDLE OIAI'I 

t ,, 
-----

NO. HOLES Jt ------

: I I TOC I VOID l VOID 
l DRILLED ; MEAS 

:----------

EXPLOSIVES COMSUMPTION 
Oo7(o,.._ /)(-"f./t::. 

ANFO !f_ BAGS = l(l £_o_ LBS SLURRY ~ BAGS = _f§f"0 LBS 

BOOSTERS ~~-.J- ~2 M/S DELAYS 2 & 

DEL.JlVS 11 ll_ 15 .!.!: 16 ll.-_ 17 _?.~ IS /.1-_ 13 -=-
SEISMOGRAPH: ~- LOCATION: _'j_~r:!.__l:(_~f~~!!(!!.~_t(Lf-}3_ PPV: ~~.!_ IN/SEC 

CAtofRA USED: _{_ TARGET DEL.JlY 1: ::_ FPS: "._~_.J_ 

DEPTH 

~ v.D .t\.t...D l.\.fl7t~ I IV mJ.eS /Jf:?.oW 4.!2 fteT 
·------------------·-----

ROOF 
COAL 

l EIOTIOM VOID ROO< I C 0 M M E N T S 
l DEPTH : LAYERS 

1 ' I Jl I Sf-·{ I .n·"3 I {?- I (5 I '2 I tr.s I f-·l" I I 

'---·--·--,-·------·--r,---·~-·---·----·----' '--- -:Jg__:_ft.__:_J..T:_f[L_: __ t __ : __ ri __ :_y__:_!j[--:.:f.:J"_:_ : ·-----
IJL_ :_}££:_.ft._ :_u-.:J __ :_,[( ___ :~H--:_J:f_: ______ :_'f_ __ : _______ : -----
l!~_:_fl, _:J..t __ :Jrr_: __ u __ : ___ L_: __ ! __ :_.fr_:_~ __ : _____ : ___________ . 
: !L: J!L: _f.t __ :_f..f_: _!§_1 __ : --fi_: --~~.f ___ : __ o ___ : __ i _____ : ----: ------------------------· 
;~7-;~!- ;-t:f-;-H--;-t; -; ;~--:-r.?--:-t1~?-;~5-:----;----------------· 
~-~-~~~~---~--~---::----~--l----~--------~--sr~---~---~----~----;---~-----------~-----:iJ;;-----------------· 
.]~-.------,---_------.--~----.--~----.-~~---.-~~-.---~-----,---;.---,---------,-~7'-~ia:;-------------· 
;----;~-;~~--;--~~---;--6;'~-;---~----;--.1-----;-~;:---;-JF~S'--;J?~-=i=;--;~"---------------------· 
: LL: r~: ·7r-: -rf."r: --,---: ...J.r_: -r--: ----;--: --r----: -------: --------------· 
lt __ ----- -------- --------- ----~-- _Jt ____ --------- --~------ --------- ----------- -------------------------· 
~~-~-~~-~'---~-J2~---~--b~---~~'--: __ 4l ____ : __ ~-~---~---f-----~----------~-----------------------· 
l~!_l_[jt __ :j(~~~-~-~,~~-~~1~~-~-~-~-----~--'-----:-jtj _____ : __ ~ _____ : _________ : __________________________ . 

::~-:~-:-~~--:-~~---:_1~~--:-~~:-~---:--!~---:--~----:----------:--------------------------· _1 __ l_ --- ---- --------- ---- ----- -------- -------- ----------------------· ::J.!LI _n~ :_£;--:_l.2.r_: _!_£_ :_.J.! __ :-1:.r __ : ..J_:tL:_:r:J_: _____ : _____________________ _ 

;{f-;J?il ;-J,--:-f!~-: ~-:-~1--:_li~-:-f~-:-~---:-----:--------------------· 
~-~-~!r~-~--lfr---:--~---~-~----~-iFJ--:-~·~:--6-G--:--~---~~tr=4-i-:-------------------· 
.----.-,=~-.-~-.--~-.--rYt-.-Jr~--.-----,:JlJr-l'--.----:~.-----------.------------------------
;~l;--r-;-6!'-f--;-fif.?--;-p;-;-11-;+-; ~~-;_c" __ ;_ ;---
: lfo-: -f&--:lr-r--: -r---,-r-: --u-~--, -----~-i------: -s----~----~ ·-------· · 
I;,-,-,~-:---, ---,..---.--:L-,-ll--, --:f.--,-----, --;.L-, ----, ,-(, .. '"" ~let------· 
I _1,_ .1----I------'-------·---=---I----·--------~----- I---=-- I ---------·---•-""'Y"-------------· 
:!l_z._:_: __ l_--= __ : __ :: __ : _ _:__ :_)_!__: ____ ~ __ :_-=--~-=--, ___ ;_._. --~--------
:~_:_;:_:___:: ____ : ____ --_____ : _ _:.: _____ : ___ \~ ____ 1 __ -_____ :_~ _____ : ___ :: ____ : _____ :: ____ : ___ ~----~~------------· 

:~-~ --=---: __ ::_ __ :_-=.._: ----- :-~----: -=---~ __ _:_:_-=-__ : ____ ::.___: --"-'--~-' ----------
1 I I I f I I I I I I 

'----·-------·---------·---------·--------·---------'---------·---------·---------·-----------·-----------------------------___ : ___ 1 ___ : ____ : ___ ~ _______ : _____ : _____ : ___ : ________ ; 

I I I I I I I I I I I , ___ • ____ • ___ , ___ 1 __ :-___ • ____ • _______ • _____ • ____ , _______ , ____________ _ 

I I 1 I I I I I I I I 

'----·-------·---------·-------·---------·---------·---------·---------·---------·--------·---------------------------· : ____ : _______ 1 ______ : _________ : _________ : _________ : _________ : _________ 1 _________ 1 ___________ 1 ____________________________ _ 
1 1 I I I I I I I I I 

·----·-----·-------·---------·---------·---------~---------·---------·--~----~---------~-------------~-----------1 I I I I I I I ----·-- --- ----'--------I-------·-------- I------'----~------·-----------------------
, __ r ___ r ______ : _____ _:l _____ : ------~-----~----~ ----'-------: -----------------· 

1 I I I I I I I I I 

----·------·---------·---------~---------·---------·---------~---------~---------·-----------·----------------------------1 1 t I I I I I I I I 

·--~--·---~------·-------·------·------~-----~ --------·------·---------------------
I 1 1 I I I I I I I I 

'----~-----·---------·---------·---------'---------~---------·---------·---------·-----------'-··--------------------------· 



A ~ L P R 0 J E C 1 - B L A 5 T 5 U M M A R Y 
========================================::::::::;:= 

&..ASl t: II EXPLOSIVES DOMSUMPTlON 

~~-77=-~GS : -lf£~ LBS SLURRY :::.__ BAGS : LBS LOrAH ON: j-/'2. -----
DATE !j_zy BOOSTERS LPL 42 M/S DELAYS 3 I 

IIJLE DIAl'! 6'' DELAYS " _..!:.... 1s L'L IG ?:.~ t7 lf_ •a ?._~ 13..::::::: 

NO. HOLES 31 SEISM06RAPH: ./_LOCATION: l_r:_"'.._'_,.J __ ~o~._,_d sc.._Y __ _ PPV: 0 . .;5 IN/SEC 

CSI!'ERA USED: r/ TAR6ET DELAY 1: fl_ FPS: .[~~ 

l I l TOC l VOID l VOID l IUE l DEPTH : ROOF l OOTIOJII l VOID l ROD< l C 0 M M E N T 5 
l DRI LLEO l MEAS I : COAL l DEPTH l LAYERS 

1---------- -
: I : 38 : 1/jl : .J "·L: '-/1 : 'fy : " : t'/·!" : 1-·T : : 
:-t-: -~- ,-~2·1'-: -4t ~~-;--~-----, -r---:-:ro-~~-: ~----------
~---:-tr:--~-;;-:iJ~T-:-cr~--~-~-,-$--:-~:li-: -~----------
.L -rr ----- __ 'f. __ ----- --- ------ ------ --- --- -------------:_t._: _l__ ~--Jf--: _'f.!...f_ :__!fE__: _!I_L_ : _ _1. ___ :£tf_:_a:L . .t : _______________ _ 
:I_:_:-__ : _ _!_:_14--'-!t __ :_lr:__:_=---:_j'!_ __ :_n-_ __ I _____ :JA!::{:4:I ______________ · 
: ' : - : 2,..) : ( 7 : [I : 2 0 : - : fi.:J : z., : : I JA. u 
:---: -Q'-: -T1.-: "Jrr·: -f;--: J1 :--,--: -;;;--, -i;-,----: .L-~i-------------: 
_2:_ ----- ___ t _____ --------- ----- ------- ----- ----- ----- -------- J.Ji~--------------------:_t_: J1 __ : __ 'C.!_ __ : _'f_E_;r :_j2 ___ :_!tl__ __ : Jt_ :_£~_,_!! ___ , ___ : ________________ ; 

: L.: ..l!L_:_f.( __ : __ lf.g_J.._ '--~~-- : __ 'f..L_ : __ .:.£ __ ~-~---'-!~---- : _____ , __________________ : 
l jS!__ l _.3.1__ l _..!!...!_ ___ l _'!_D_ l _j_~f"-- l _!_11- l _.t__ l ___ ,? ___ ~--~~---' . l ------------------' 

~-~-:-~~s--:-~~~-;-j~---:--1i----: ~~----:--~:r:---:-~i!C--:-1~~~---:--------:-j-~-~~r--------------------·: ---- ------- -------~- --------- --------- --------- -~------ --------- --------- ----------- ----------------------------
:j) __ :_~~---:__Jj1~! __ 1_~,~~-~__3Jt __ :~q~----~--~-----~-~:~ ___ l_!~i![ ___ : ___________ :_~-~~---------------------: 
:j~_:_}~ __ : _ _;t~---~~_2 ____ : __ ~~--~-~1----~--~-----~-~l(----:---------~---------~-~--~!~--------------------: 
lJiC_l~ ____ : __ <I_~--~---~--~---~--: ____ =:: __ : ___ ~ ___ : ___ ::: ___ : ___ ::: ___ 1 ___ ~-----~~Q~--~~!~J:~-------: : f[ __ : ___ £_ :--~~-: -~~---: _.3J ___ : __ fL/.. ___ : _s__._[ ___ : .;:.~~'[ __ : _?..._[_ __ : ____ : ------------------------: 
: __ !_:_~~-~--~~~-~-~~·~--~--1-! ____ : __ ~! ____ :_~._r ____ :~~!" ___ :__!J~!"---'-----------~---------------------------: 
: JI..: l't:f_ : ___ '!.L __ : . .i~[-: -~!'.. ___ : __ ~}_ ____ : _H __ : ----~--: _t!_ __ : ------:-----------------: 
: Ji.: __ H __ : ~~--:. !!Q.:.[. __ : _j~-: ..!Jj_ ____ : ___ 't_ ___ : __ f.l

7 
__ : ___ g .. _:---------:----------------------: 

l_f!__:_l&' _lJL ___ lk.[___l_!t__o _: __ ~l_:_l ____ l.fl~ l_l!.:J"_l l _ _: 
: _ZL_: _.31:_ : __ .!:!_!_: __ tJ_-=-._ :_u __ : _t.f...L_: _1_:_~!-.:r:_~!:.r_: ___ : ____ _ 
: t~ : 'ltr : q I : 41 : u o : 4 I : J : ,) 2. : I ' : : : l -z"3- i -~- l -J'l--l ---z--l -3;---l -JZ ___ l ---;::--I -q-,.-- l -~ S'- ~--------l j;---':t;11"Tiihd~1--: 
---- -c---- -------- -~----- ----~-- -------- --------- --------- -------- ----------- --~ ~-------1-'---------l}!L: _-:_: __ :_.1_~-: __] _____ : +._---: --~]-____ : __ -:: __ : -~J:L.: .1J.:f __ : ___ : l ~w...:.. ___________ : 

~ ¥-: -{-}--; ¥.1r--; --til~f--; -u.~~-; --Zt--: --~ ----:--¥/--;,'J ____ : --------:----------------- 1
: : ·t-: --y-: -~-:--: -qz-:-- , --: -~J--: --:r----: ·r-i:?-: --":f---: ----: ---------: 

: 1·--:-}i:1r":--~i~-~-~-i:----,--~-----~-ii:r---:--~Jr----l----~3(--:-~6:~---~-----------~----------------------------·: 
: .l.K_: 1::.---: -.!1..:.=---: --~---: -!!!-----: ---£i--: -3-.... ---: -~-: --.:...----: : -c~:~n ""'r-z-I4~---: _'li_ ---- ------ ----- ------ ------ ------- ------- ----- ----- __________ f _________ _ 
:'.J: ... : - ; - ; - : 2~ I - I I - : ~ "'~ _... ~ f 

:}j[:l==~-==~====- ---: __ ~:--=:~--~=====~=~£:::::::=::-::=:::::~::::,:::::::::::===:====::1:::::;::::=~;::::: ___ :;:=::=:: 
:)_1:._; ---~-~-: _ __-::. ___ : _ _:-___ ; _]_€ ___ ; _: __ : __ _:::-___ I __ :::_..;.;-------I ---..b-~-------~: __ I 
1 1 I I I t I I I . 

·-·-- ----·-----·--------I-------'-------I--------I------·------------------• 
I I I I I I I I I 1 

·---~--·-----~---- -----~----·----·-----~------·----- -------------------' 
1 I I I I I I I I I I 

----·-----·--------·---------~---------·---------·---------·---------·---------·-----------~-----------------------------~ 1 1 1 I I I I I I I I 

·----·-------·------·---------·---------·---------·---------·---------·---------·-----------·---------------------------1 1 1 I I I I I I I I 1 

·----·-------·--------·---------·---------·---------·---------·---------·---------·-----------~-----------------------------· 



R ~ L P R 0 J E C l - B L R 5 l S U M M A R Y 
=================================================== 

&UlST 1: /,2 

LOrJlTIDN: ;~!_{;) 
DATE ~O ~Jr _ 

KJLE DIAl'! L_ 
1~0. HOLES _j_J_ 

EXPLOSIVES DDMSUMPTION 

ANFO !_~ &AGS = 12~- LBS SLURRY ~-- BAGS 

BOOSTERS tt 42 M/S DELAYS I :f.-

DELAYS M 15 /' 16 /6 17 /1- 18 !...t 19 

SEISMOGRAPH: ./_ LOCATION: !~_!_( £ G'- ~'T}ff__qf ti1~-

CAI'£RA USED: ,/ lARGET DELAY 1: -~- FPS: .f"oo 

LBS 

PPV: ~.:!_'t_ IN/SEC 

: I TDC l VOID l VOID 
l DRILLED l HEAS 

PLL.Il DEPIH ROOF l BOno~ VOID ROCK : C 0 M M E N T S 
COAL I DEPTH LAYERS 

;-, I - I 2} I 2 u I 4 1. I ., f I _., I z. 8" I J 
I I I I f I ' I "' I I ·-~- ---- ----:T-:---: -;-;r-,--?~-, r'l.·-,--r-: -.,--,-:rs=-, : 
--- -- ----- ---- ---- __ "".J__ ---- --- - ----
: _L_t.Lf:£..:_fl.:.!_ :_.n_:_rJ:. ___ : :jf.:L: __ ~--~--~J:-:__Lt__: _______ : ------: 
;-}--~-ff--;-lt{ --;-~--;-f}-;-?l-:- 3l-:-~~-;-f)-:JJ.·:~--:---------------- ~ 
~-~~~~~-~~-------,-----,-jf~--,-~-,-,~Jr----,-~-~-,-~r;r·---,Jl~-----,--------------------~ 
---- ----- --- __ _I] __ ------- ---- ---- __ ![ __ ---- --- --------------

; J: __ ; ?~r:--flr-:-~f---:-[r-: -~-;-,.?- :--:_( __ : -~--:----------:-------------------: 
, 1---:~t7-,---~il--:--~----,-~~---~--~-,-lr-:--~~--,--g----,------,---~i;;;;e~;;;;~qr---------~ 
j7 ___ ------- --------- -------- --------- _JC _____ --- ------- ------- ---------- ~---------------------------

:to : ,~3 : - : - r .- t - I - I - r - f - I .. ...,1. ... LNeg : : -;;--: 1ri--:-r'/T: --n.-: -y'(,----: !i--~ -.;:-,--,--, ---i.-----,-;;::/---: .<::;;. _, .... ----------------: 

:·1~:-:Jru~j7-,-~6-----:·Jf~-----~--3F~----~-~~----~--~jr--,--t-~----~--~-----~-~---~---,----------------------------·: : , r: ~:y--: --.r,---: -rr--:r--: _J:_£ __ : -l'i--: -,:;--: -l·:s---: --:1-.----: ----------: -----------------------: 
:IY"-:!--~-~---------:-J-1'7~---~---~----~-~f-----,--~:;:---~--~-----~-~-JC---:--------:-----------------------------: 
:ii:·:~~~-------,-~r~~---~---~----~---------~-~~~---~--~jf---:-~~---:-----------:-----------------------------~ ---- ------- --------- -~------- --~----- -~-- --------- _, _______ --------- ----------- ----------------------------· 
:J.P...: _r f'. J-: . ..!.! ___ : -.J.L __ : __ .t:t--:- .rt_: --~:?_: Jf--: _LE.. ___ : ----:----------------------------: 
lj~_: Jrf·~~-~~---~-!!~----~--~~----~-~( ___ :~:~---~~~~--~---~-----~-----------~-----------------------------' : _1_: __ :..._ __ : _..!!_1_ ___ : _!f..u __ : -~2 ____ : .!t.r_: _..!_: --~-~-: __r___: __________ : ---------------------------: 
I I I I I I I I I I I I 

·----·-------·---------·---------·-------·-------·---------·---------·-------·-----------·-----------------------------· I I I I I ·----·--·---· , ___ ---- ---·---- ---- ----·----
• I I ' I ----·--· --- ----·--- ·---- --- ------- ------I I I I I I I I I I '---·---·----·------·---·---·----·---·-----·-----' I I I I I I I I I ,---:----,----:------:----:--:--------I-------:-----:-------·---------------I ·---·---·---·----·---·---·---- ----·---·---- ____ , ---· 
I I I I I t ---·-- --- ----·-------- --- ------ -----·----·-------·--------------· I I I I I I I I I 1 I I '---·--·----·---·----·---·---·------·----·-----·-----------------· I I I I I I I I t I I 

·----·-------·---------·---------·---------·-------·---------·---------·---------~-------~--------------------·--------I t 1 I I I I I I 

·---·----·---~------·--·--- -----·----·----·---
1 I I I I I I 1 I I 

---·----·----·----·---~--·----·----·-----·------·---------------------
I I I I I I I I I I 

'---~--- ----·---- ----·----·---~------~------~--------·----------------' 
I I I I I I ' I I I 

--~-·-------·---------·---------~--------·--------~---------·--------- ---------·----------- ---------------------4-------• I 1 I I I I I I I I ·---·--·----·-----·----·---·-----·------·------·-------·-----,.--------- \ --:__ ------~----: ____ : _____ : ____ ; _______ : --------:--------------------I 
I I I I I I I I ·---·--·---·------ --·-----·----·----·------ ------ ---------------------
1 1 I I I I I I I I I 

·----·-------·---------·-----·--------·---~---------~--------·---------~-----------·-----------------------------, ____ l ___ : _________ : _________ : _______ r _______ l _________ , _________ , _________ : ___________ ; _____________________________ : 
1 1 1 1 I I I I I I I I 

·----'-------·---------~---------·-------~---------·---------·-------·---------·-----------·-----------------------------· -------------------------------------------------------------
'. 



\ 

A ~ L P R 0 J E C T - B L A S T 5 U M M A R V 
============::::=================================== 

BLAST 1: 13 EXPLOSIVES DOMSUMPTIDN 

ANFO l~j_- MGS = S ~~ LBS SLURRY -:__ BAGS = - LBS 

DATE j_oJ Jo - BOOSTERS _jz_. 42 M/S DELAYS 2~ 

fllLE DlAM 6" ---- DEUlVS ~ !!_ 15 _f! 16 _1.] 17 .]1 18 .f:} 19 ~ 

NO. HOLES .23 ----
I , 

SEISMOGRAPH: :::::__ LOCATION: j_'(~-W :._h!.:,,t:_"'T]!K d !'11£? PPV: 0 ·f" IN/SEC 

CAfiERA USED: ./ TARGET DEUlV 1: J:_ FPS: ~~-

: I : TOC l VOID l VOID I PLLG I DEPTH I ROOF I BOTIOII VOID ROO< l C 0 1'1 Jll E N T S 
I DRILLED I MERS l COAL I DEPTH LAVERS 

:-
1 1 1 1./t, 1 St·$" 1 r1 1 .).:> 1 53 1 u 1 ror 1 2 1 1 ol ' I lL I I ~ 1 I I I T I :JJ I I I_.!T' ______ , __ _ 

:=[=:-ro :~..:f_:- J]=:_...ri=:-53 : 3=:-.r~--'-{'-:_tt.-Jx_: ________ _ u __ : __ , __ ~!-_:_y_t:.:f_:_~t __ :2~_: ___ ,_,rr_: ___ :_U::t1_: ____ _ 
l_Ll _.-__ : _ _y£.. __ :_n_ : __ $3_:_'!_'f._:_....Q ___ :_~f_:~..:LJ.!6 -t L: ------
: _!.._: _4.1L.l_'_ : _ __:: ____ :_,£1 __ : __ ~t ___ : __ fL.r_ __ ~---~--~-~---: ______ :_if -------: 
~-~--~ _{~- :_£!.t__:_.nL__: _.rj.. __ :_£'(. __ : __ ~ __ 1,!_(r_ __ : _J:.r..__: ______ l_'f ______________ : 

: ___ : __ ~_: ____ :_~-~--I__J[i __ : __ ~--~-~---~--!-~----~--~---~-----------~-~--------------------: 
: _t._: lLL.: _J..L __ : ---~---: _£~-~ .£.!! ___ : ..:Lr_: --~-·'k __ : --~-----: .?~:_;_, __ : ---------------: 
l_~_:J[~:f__l_.rjtJ'_I __ ~t: ___ : __ ;[~-~-~---~-!.:-~-~--~Jr: __ ; __ i: _____ l _______ :_~ ---------------~ 
:!~-: n.:.L : __ st, __ : _ftL_: _£l __ :_f..t_: _.=f::t_ :.££~ __ :£:~---- : ______ ~-~----------------: 
l_~ __ l_J[1 ___ : __ fj: ___ l_;[1~;t __ : __ ~~---~--~~----~--~----'-!-?..:J: __ : __ ~-~----'-----------~-~--------------------------- 1 

~~!_-~~~--~-~~~--:--if~----:--~~---:-!~~~-:---~---:-~~----:-~~---:--------:~--------------------------; 
_} __ ------- ------ ----~-- ---- -------- --------- --------- --------- -------- -~--------------------------
I!~I_J]~-~--~-_: __ :: ___ :_..::: ___ : __ :: ___ : __ _:: ___ : ___ :: ____ : __ :,: _____ : _________ ;~~1--~l~---------------~ 
:Jo--~--~---~----~--~---::----: ____ -: ____ : ___ :: __ : ___ :: ____ I ___ ~---~--~----~-----------~-~-~1:-Jt~~tll2 ____________ ~1 
:}!__1_=-- : __ -::.__:_~--~--=---'---==--: _-:_1 __ .::_ ~-~---'---- : ___ :! ___ ..,:-______________ _ 
: f)' : - : ,.,- I - : - I ,_ : _.. : I : : "' "" : 

:~-,-::=---~---~---f--------:~----~----~--,--~-----~---~~--~---:-----------~---~------:~----------------: 

: J:C: :-.. f.:'C: ::lii:::::: ::-L1= :::::1 i=: :=t~--= :Jly : ]~£:::::: :_;.:r --::::::::=: 1~:.:-C.t:.t:~!~:::::::::::::::: 
:.1!._: _.f'L._ : _ _!~ ___ :....£.t __ : _.f..L :..£L_: J_:...RJ __ :_l._: ______ :-t" : 
lJ.L: _!_'f ___ : ..!' t·8 __ ; ...t~..:.(_ :_!_'f.__ :_~t_ __ :__£_:_jJ.: __ ; __ ~ __ 1 __ 2. Y' --1!, _______ . 
l_":!._l_.fl;.[_ l~.:_l'___:~J.. __ I_[t__:_J!1 __ : _ _.C __ l_iJ. __ :J:£__: I.!_ _________ _ 
:}jl_l)[~_:_~~~~---~~---~__J[t:___: __ ~_l_J!!l: ___ :_~~---: __ J[ ____ : _______ :~ ----------
:_tl_:.J];£ __ :_.n:.:r ___ :_j'!;!.__:_n__:_£ff ___ :__t:K_: __ fl----~-t ___ :~i:::!-.!_1_;."1-_____ , 
: lL: ..r.:L_: ..£!:.(_:_[f.!.!._: _..fx __ : _[~-: ~-----: _ _!.:~--: .A.:..r. ___ :_!£::.L?· ___ : _ 
~-~-ULL: SY- __ :_[!___: __ S'Z. __ :-{}_: -~-:t:,_:_6_3_L_1_!1:f-- lJ..II.:.f.::l~- :__ --------: 

:-~-;-~~J' :-~?s---:-~~ -:--~~----:--J"-----:-'~-~---:--~----:---~---:I~~~~~--:--------------------------~ )-__ ----- ----- ----- __ L_ _..3_ _____ .3._ __ ----- ---- ---- --
1 I 1 I I I I I I I I I 

·--·----·-----·----·----~--·------·---~--·--------·-------------1 
I I 1 I I J I I I I I I ·---·---·--------·---~--~-----·-------·-------·------·----·---------------' 1 1 I I I I I I I I 

----·-------·---------·---------·---------·---------·---------·---------·---------·-----------·-----------------------------1 ___ 1 ___ 1 ____ : _______ 1 _____ 1 _____ , _____ : _______ : ______ : _____ ..; __ : ______________ : 

I I I I I I I I I I I . I 

~-~.--~---~----·-----·--------·--------·------ ·------·----------·-----------------··---· 
I I I I I I t I I I 

·----~----~------·---------~----·---------~---------~---------·---------·-------- -----------------------------1 t I I I I I I I I 

----·-------~---------·---------~---------·---------·---------·---------·---------·-----------·-----------------------------1 I I I I I I I I I I 4 

·----·--~--'------'----·----~------'-----I-------·-------·---------------------- I 
1 I I I I I I I I I 

----·-------·--------·---------·---------'---------~---------'---------·---------·-----------·-----------------------------



AI1L PROJECT- BLAST SUMMARY 
=================================== 

BLRSl 1: I 'I ----- EXPLOSIVES COM~PTION 

LOCATION: 
S,ff (to~) 
---- RNFO H_ !lAGS = 3 3 .:~ LBS SLURRY _:: BAGS LBS 

DATE _(~/}L_ BOOSTERS 42 M/S DELAYS Z. ~ 

IIJLE DIRJII 6'' 
----- DELAYS lit f!_ IS _. If> t! 17 __-:_ IB l_3_ 

NO. HOLES )3 
----- SEISMOGRAPH: ~-LOCATION: _.5_[g_~_N·&v"_IM.'I ~-tift.-~- PPV: ~ IN/SEC 

CllMERA USED: / TARGET DELAY II: J._ FPS: Soo 

: I l TOC I VOID l VOID 
I DRILLED I MEAS 

ltl.G DEPTH ROOF l 80TIOH l VOID 
COAL I DEPTH 

1- ------

ROD< !COMMENTS 
LAYERS I 

:~-~ ~'/ :--~;-: ~;r-:~-~-:-~1-:~;-:-~~:-~f-:---: .... *---- ---
___ -- _.Jj_l(;__ --- ---- ------- _rr_ ---- ..'$:. -----

: _1._: ~~.L l_~lf.:.L: ..J£3.:.1._I_f:l_?: __ I -~C(£_1_'£:.!: __ : __ .fr_: _1:.[_: -------I ~--lo.!.:{~.!_j_{:.he!!: __ 
l_f:_: ~.;- :_'f!_£ __ : ---~-~.± __ : .!!5..:£.._:_!_-_r __ : __ .[? __ I.J:.f: ___ : ____ l_'t _____________ _ 
: _r : lrr: ~L-~-~.r3_,_.!f.!/.. __ l __ v.r __ l __ ! ___ : _L ___ : __ ~---- : ____ ~-~-----------------· 
:_{._: _!_.:.__ :_y t ·J" _:_It f.:._ I--~! __ : _l{!:f-: _1:.~--: _!:_~:.!.._: _!~---- : ____ : J~ti-~} _ _j_~~'-~---· 
~-~-~~2:.!__:_~-~-~--~~_:c __ : __ tt __ :_~2:~--~-~-J'--t __ ~ ____ I_!~---~--------~--------------------:_L I J..'! __ I _if... __ : _lj!_ __ I __ lt_t_ __ I r/_'! __ I_£ __ l __ (}:_(_: _2:C __ I If---------------· 
~-~-~~t_:~J~£' __ : __ ~_! ____ : __ ~! ____ : ___ ~:~ __ :_ ~-J" __ : __ ~Jr __ :_./_~~~-~-----:: __________________ __ 
l!!__: .1!__: _J.!f. __ : -~!_£__: _i~--: __!!..!!_: _J" __ : _.[1:, __ : -~9 ___ : _____ : ~--------------------
:~--~~~--~-~~---:_tl;~---~--~~--~-~1:---~---~--~--~~----~--~~---~-------~------------------------­
:J~-~~~-:-~~--~__j~-~~~--~-t~--~--~--~-~~---~--L~----~---------~-------------t:;--------
: !} __ : J!~!..-: ..!.!...£_I __12_ __ : _)_f_ I .£LL: __ _! _____ : _£}_.[ ___ : __ j_:t ____ : _/!..:-~! __ : _!~~~-~L~-~~----~~-------
:_U{_: __ ~--~---~~---~-~~-~--~I ----~---~t:___l __ ~-----~--~~----~--!! _____ l ___________ l_1: ________________________ _ 
: '~-~~~---~--~_t__ __ l ___ ~~--~--i~----~~~--~--S:-----~--!:~----:--L~----~-----------~-~-------------------------
:J_!_l ..Ji__: _.f~,-~-~--:--If!--:-~! ___ : _2 __ : _,[.(.._: __ !]_ __ : ------:----------------------
:~_:~~-~~~-~---~_Jf._I __ ~J--: __ ~-~----~-~)t ____ : J"~~--l_Ll~~----~---------~-~-------------------------
:)!_1 1'~~ _ : _ _!!_!_ __ : __ u _ _:_L":._ l_lf£_:_ r-1_ 1_£•~.:£_:_~:.-t: __ : _____ :_f-________ _ 
l!j __ :~~-~--~-~~----~--~{ __ 1 __ ~~---~~~-~-~~~--: __ f:~ ____ : __ l~---~-----------:----------------------:k__:l'l_·i_I_.!L! __ I__H_rl_'i!!_:_:t__J_:~-~-.fr __ :_fL_: ____ : _______ _ 
:~_:lt.L:_r_!~,:_lf.!.:__:_~t._~ __ :;..'J.l_l __ :.t.._:_[_'f_:_!! __ l ____ : ______ _ 
:1~-~-~:1- :..!f.!:_ __ l __ '/.!_1_"...!__ : __ lJL __ l_l:X __ I _£~_1_t!-_: : _______ _ 
: _ll_: J:t:.t_: ~:1-l.!i..?:._·_ 1_!!1:__1 _!!_.1_1_}..-.J ____ :_(,l __ : __ !!_ __ : ____ I ____ _ 
I I I I I I I t 

'---·--·----·--- ---· I , ___ , ___ ------------
1 I I I 

--'-- I -----'---- ----'--·- ---- -------
1 I I I I I ·--·--- ·---·----·---- ---- -----·---- ----------1 I 1 I I I I I I I 

----·-------·---·---·---------·---------·---------·---------·---------·--------·----------------------------I I I I I I I I I I ·---·--·---·----·---·------·----·----·-----·---
' 1 I I I I I I I I ·-·-----·---·---·---·---·-----·----·---- -----·-------------
I I 1 I I I I I I I ,_, __ , ____ , ___ , __ ------·----·-----·------·------·-------------

1 1 1 I I I I I I I 

----·---·-----·---------·---------~---------~---------·---------·---------·-----------·----------------------------1_..:__: ___ 1 ____ 1 _____ : ____ : ____ : ____ : _________ : ______ : _______ : ______ ,...____________ \ 
I I I I I I I I I I 

--·----·------·------·---------·---------·---------·-------·---------·--------·-------------------------1 I I I I I ·-- - ----·--------·----·----- ---- ---- ------·-------·------------------
1 I I 1 I I I ----·----- ------ --------- ---------·-------·---------·---------·---------·-----------~----------------------------1 I I I I I I I I I I 

·----·----·---------·------·--------·------·--------·---------·---------~-----------·---------------------------____ , _______ ; ________ : _________ _________ : _________ : _________ l _______ : _________ l ___________ t _____ ~----------------------



A M L P R D J E C T - B L A 5 T S U M M A R Y 
=================================================== 

BLAST «: j[ EXI\.IliiVES [l)MSUMPTI ON ( Bo1foM "fwo l)t:CI<.~ ) -----
s-!i!_l ------------------------

LOCATION: ANFO ('l__ &AGS = IV~- LBS SLURRY ~- BAGS = n~o LBS 

DATE -~~1!_- BOOSTERS lr- 42 M/S DELAYS II 

llJLE DIRM 6" DELAYS lit 1:..!._ IS - 16 !.?'_ 17 - 18 I) 19 /{ ---- -- -
NO. HOLES 16 SEISMOGRAPH: ,/ LOCATION: ::roo' ~ 7tfA1ut!- PPV: ().U IN/SEC ----

CAI'ERA USED: ./ TARGET DELAY 1: '!__ FPS: ).otJ --

: t : TOC : VOID VOID 1\.I..G DEPTH ROOF : 80TIOM VOID ROCK : C D M M E N T S 
: DRILLED : I'IEAS : COAL : DEPTH I LAYERS I 

' ' ·--- ----·---- ---- ---------- ---- --- ---- -------------' ' 

' 
' '--- --- ----- ---- ---- ----- ----- ---- ----- ------ ------------------
' ·--- ---- ---- ---- --- --- ---- ---- ------ ----- -------------------
-- -- --- ----- --- ---- ------ ----- ------ --------- ----------------------

1 I 1 I I I 1 I I I I I '---·---·-----·---' -----·----·----~-----·-------·---------·--------------------I 
I I I I 

·----·-------·--------- ------ --------- --------- --------- ---------·--------- ----------- -----------------------------; ___ 1 ___ 1 ___ : _____ 1 ____ 1 _____ : ______ 1 ____ 1 _____ : ______ 1 ________________ : 
1 1 I I I I I I I I I I 1 ____ • _____ 1 _______ , _________ • ______ • _______ 1 _________ • ______ , _________ , ___________ • ____________________________ 1 

.I I I I 

~---~---- ~------ ---- ---- ------- ------ ------ --------- ----------I-----------------------
I I I I 

---- ------·---------·--------- --------- ---------·--------- ---------·--------- ----------- -----------------------------,_~_1 _______ : ______ : _________ : _________ : _________ : ________ : _________ : _________ : ___________ : ___ ~--------~---------------: 
1 1 1 I I I I I I I I I 

'----~------~---------·---------·---------'---------·---------·---------·---------'-----------·-----------------------------1 f 1 1 I I I I I I I I I 

'----~-------·-------·---------·---------~---------~---------·------1---------·-----------·-----------------------------' 
I I I I 

---- -------~-------- --------- ---------~--------- ---------'--------- --------- -----------·-----------------------------1 1 I I I I I I I I I • 

~----~-------·---------~---------~---------·-------l---------'---------·---------1-----------'-----------------------------· 
' ---- -------~--------- --------- --------- --------- --------- --------- --------- ----------- -----------------------------1 



R ~ L P R 0 J E C l - B L R S l 5 U M M A R Y 
===============================================::== 

BlAST 1: __ )_!?_ ____ 

LOCATION: ~_:_!_!_{J) 

ORTE -~'i£.._ 
IDLE DIAJI1 

,,. 
----

NO. HOLES tJ' -------

---------·----
: I TOC I VOID I VOID 

l DRILLED I KEAS 
I 

EUUJSIVES [l]MSU~ PTI ~ ( flo11oM f)!;'(/£. O,NL"() 

ANFO J. 8 __ &AGS = _!_ll.!'_c:_ LBS SLURRY !J__ BRGS = 72 ~ LBS 

BOOSTERS --~~ 42 M/S DELAYS· t$' 

DELAYS " !I_ 1s ... ::. I& Lf.. 11 _::._ as /r 

SEISMOGRAPH: !!( __ LOCATION: !f1[ 1 W S .'-.r;_!__'~}______ PPV: 0•]!_ IN/SEC 

CRtoERA USED: _L__ TARGET DELAY 1: .f_ FPS: ~~~~ 

Jtl.li DEPTH ROOF I &OTIOfol 
CORL 

VOID 
DEPTH 

ROO< !COMMENTS 
LAYERS 

:2'/131'.. I "c..{IJi•$ I Ji I 1•0 I .. I 41.. I '1-
1 I D I -'7 I I ' ., I ~ ' ' 

: -ir-: -iJ.--~--ro-:-~-~ j~-~ ~-o-~--z.-:-4~7 :--=1"--r-: : 
:---: --n:·-~--~?-: 1i'·T-: -rr-~----~--2.-: -~---~-,1:'-: ~---- --------
J..A._ ------ -------- ------ --------- _12_ ------ ___ ..[, ___ --- ------ ------------
l_~_:_J~ __ : __ ~-~~~~--~-~~-~--~-~---~--~--J:!:_l __ j_~ __ l ______ l ___________________ _ 
:JJt_:_J2( __ : _ _} ____ : __ ~r __ :_1Jl ___ : __ ~~---:--~---~--~~~-~--'-!:f_: _______ : ____________________ _ 
:_~_:_1~-~-~--~-~~-~-~-~__ll __ l __ ~_: __ ~~---~-1_{ __ : ______ : _____________________ _ 
:J~_: __ ~jt_l _______ : __ ~~~--~--~~--~-~f ____ : ___ ~----~--!:~----~~-----~-----------~---------------------------
: ji--: 1~-: -{f?--; --'11-;.-;---; -~)----; --------; Jl~-; _ _J?~£-: ---------; -----------; ~~~--~--s:~0-----------
---- ------ -------- --------- ------- -------- -~----- --------- --------- ----------- -------~-~---------------:}jl_:~~--~-~~--~-_!~ ____ : __ y_~---~-~1---~--~---: ___ ~j[--1--l-'t ____ : _________ : _________________________ _ 

~~f-:-~!~---~-~1;---:-~-~~---;--]f~--:--~!j ___ ;---~-----:--~l---:--f~----:-----------:----------------------------
:-31-:"J~~r-:-"(f~?"-:_4_0 __ : __ j~---:~~o~j(-:--~---~--~1f--:--li:s:--:---------~-------------------------
;{L; =-r;-=; ~~==; =--=~=; :r=.-=: ;=-lL_:; =--=~==; :f;;f,:; :2;f:::; :=.-.==::::; ::::::::=::::=::::::::::= 
--~- ------ ------ ----- __ f ____ ~1- --------- ------- -------- ----------- -----------------------------I I I I I I I I I I I 

'-··--'---·-----·----' ----·----· -----~-----·-----' -----·------------------------
- ----- --- --- --- ----- ---- ---- ------- -----------------------I I t I I I I I I I I 

·---·---·------·-----·-----~-----·----~----~------·--------·--------------------I I I I I I I I I I 1 

I---·-----I ----·-----·----~----·---·-------·----'·•••·------·--------------------------
1 I I ·---·--- ----- ~--- --- --- ------

I ' I I --- -- --- ------ -----·---- ----~----~----- ---- --------
I I I I I I I 

'---·----~---·---~---1----1---- ---- ------ -·---- -----------
--- ---- --- ----- ------ --- ------- ------- ----- -------- -----------------

I 

~--- --- ------ ---- --- ---- ----- ---- ------- --------I I I I I I 

- -- ----- ----- ---~---~----~-----~-------~-------·---------------------
I I 1 I I I I I I '--- --- -------~-----~---~-----~------I------'---·-'------ t -----------------
I I 

, ____ ------- ------ --------- ---------·------ --------- --------- --------- ----------- -----------------------------I I I I 

·--- ---·---- ----·--- ----------------------- _____ I ----·--------
I I I I --- ----·----' ---- ----~---- ------ ----- -------·---------- ------------------------: ___ : --- : ___________ : ___ : _____ ----- ------- -------- : ______ , _______________________ _ 

: __ ~_: _______ 1 _________ 1 _________ , _________ 1 _________ 1 _________ 1 _________ 1 _________ : ___________ 1 ____________________________ _ 
I I I I 

·--- ---·----- -----·---~------ ------ ------ ------- ------- ------------------I I I t I I I I I I I 

·---·--~----~-----~----·-------·------~----·------·-----·-------------------------1 1 I I I I I ·---·----~-----·----·-----·----·------ ---- ------- ------- --------------------------
I 

I ___ ---------------------- ------ ------ -------- ----------- -------------------------

·-----------------

t ' 

\ 



\ 

AML PROJECT- BLAST SUMMARY 
=================================== 

BLAST 1: If. -----
LOCATION: S-t o -----

EXPLOSIVES COM~PTlDN 
( /JO"Tf'() 1'1 ot"Ck.. 0 ,., .. 'I') 

SLURRY ~~ BAGS = _[~...£. LBS ANFO ~ MGS = .!_~!'_~ LBS 

DATE _!!_/i __ BOOSTERS _!_r_ 42 M/S DEUIYS t 6 

KILE DIM 
6' II 

----- DEUlYS 11 ~.f_ IS _f_ I& df.. 17 ....::.... 18 _!!. 19 !..!. 
NO. HOLES Jo ----- SEISMOGRAPH: V""_ LOCATION: !~-~~!__!!__ Jrl .~f.Ctfi-!1!J.£P___f!aD PPV: 0·03 IN/SEC 

Clli'ERA USED: V TARGET DELAY 1: 1_ FPS: 5'0 (} 

: I l TOC l VOID : VOID DEPTH ROOF l llOTIOM VOID 
DEPTH 

ROO< lCDMMENTS 
l DRILLED l MERS COAL LAYERS 

:-/1((0.(1 "'' 1'13·{ I 4J I 41 I 3•Y I "b I 0 I 

·~--:r- :~-o.-.;- :-il-~-:r-:-'11'3--:-;---: -7...-i;-;;--:-,;:-b :-fz:r: · :----,---·-------
• ~ I ..J 1 1 I I I !/._""' I T7•.J t .., I t -o I ·----·-----~-T-:1?-?-:--;3--:-liTr-~- u/--~---1--:-rr-: rt :JJ--:- : 
:--,-:If~--:---,..?-: -7~;:s---: --~~--:-{-i-S'-: --3----: -Tf.T: /1.--:-----:-------------
--- ---- _i ____ ----- ---- ------- ---- ----- ----- ----- -------------:_f.._: .l.L_: __ .!!.!___: __ /!L_: _}!.:! __ : __ _y_~----: __ ! ____ : _£f:.L: _!_t_r__: __ : --------------
: _! __ : J'l· 3_ :_il_ __ :_~U: __ : _.!1.! __ : _ _!!.:!__ :_l_:_l__I_£L.. :_!~- : ____ : _____________ . 

~-~-:-~~~:--~t--;--~-}~--;-~~-;-~{----:-~if~--:--~~---:-i~---:-~:}~---:--------------------------· 
~;E: ~~1~ :~71==: =~==~ :=~~~~: =}1~= :37~-- ::=1~== ::t~==== ::=:~=--~ :i~i~~=~=~~~~~~}~~z~. 
: Jj __ : --~---: --~-----'---: _____ : __ ::::. ____ : ___ _:: ____ : ___ :: ____ t ---==---: __ := _____ : ___________ ; !!~ ... !. ...... .!!..'~'!..~------------· 
: -~-: l!:L: _ _yf. __ : _'iLL __ : ___ ttJ ___ : _!£ __ : _ _(:_~---: _.J.~---: __ J_~----: ------- :.fft.~l!.-l!-fb_".:f..!!..~~b!!_. 
lli __ :)_t·f ___ :_~~----~--~~---~--~~---~-~~~---: __ 1~~---~--~!:--:--!jC ____ : __________ : ____________________________ _ 
l 11{ I 19· 3 l 'tZ·S l 4l..S l ill I l(lf l l·1. l .{"b I f).$' l l ---- ------- --------- ------;-- --------- ------~- --------- --------- --------- ----------- -----------------------------
lJ_[_:~~~-~-~J~[ ____ l~l~~--: __ ~! ____ :_~!-~_: __ l~~---~-dC~~!: __ : __ Jj _____ : __ t!~-~~--~---------------------------· 
:jjl_: __ t~--~-~~--:--~----~~---~-~~---~~;J' ____ : __ J:~---:_L!~~--~--------~-------------------------
: .!!:.... : _3tL: ..!!.L:£ ___ : _!f!_·f__: ---~~--:--'~Lt.._: _L't_: ...£££_: -fr---: ----------:----------------------
: .!.t_: lH __ : __ JtL __ : _!!_:.._[_: -~--: _!J..L_: _..L:t..,-: __ :[!.: ___ : ___ .t_ ___ : -----:-------------------
:j~_:_tt:! __ : ___ ~: ___ : __ ~-~--~-~~--~-~~~;--1-~_: ____ :~~~~--:-~~~~--: _________ : __________________________ _ 
I]!__: j'_D_:.[ :_ 111:[ ___ l~l:---- l __ _t.£_: _.f{:~-: _L~--: -~!:--:_f.:£' __ l l ---------------------
:!:1_ : _ _::__: _Lf__: __ _LL_ :__!!t ___ :_~, s'_:_...:::::_ :~_s:.__ :_tE.... __ : ____ :~4 14 ~""' ::e~..H:AIJ.l.~ 
I I I I I I I I I I I 

·---·----·----·----~----·----·----·---·----· ~--------------

I I I I ·--- ---·-----·----·---- -------------------------------------------
0 0 I 

, ___ --- -----·------ ----·---- ---- ---- ----- ----- -------------------
I I I I 

----·-------·------- --------- ---------'--------- -------- --------- ---------·-------- -----------------------------. 
, ___ -----------------------------------------
I I I I I I 

·--·----·---~---'----- ---- ------ ----- ----- -----·------------------
I 1 1 I I I I I I t I 

'---·---~-----~---·----·------' -----·------·-----'-----·------------------1 I I I I I 

I----'------ -------·-----•-•• ------ -------- ~----••••• -----·-•• ~-------- -----·----------------•••••••---
1 1 1 I I I I I I I I 

'---'---·----'-----~----·-----I ----·-----~-----·------·----..:...------•-••••--
1 1 I I I I 

~-·--·---- ----- ---- -------- '------·----- ------~------ ------------------------
I 1 I I I 
·---·---~---- _____ t ____ -------- ____ , ______ ---- -----------------------

1 I I I 

----~-------·---------~--------- --------- --------- ---------·--------- --------- ----------- -----------------------------1 1 I I ·--- ---~--- ---- ----- ---- ------ ------- ------~--------~------------------------
I 1 I I ·--'---- ----·-------- ------- -------- -------- ------- --------~---------- -··---------------------------



r 
I 

A M L P R 0 J E C 1 - B L A 5 1 5 U M M A R Y 
=================================================== 

R.AST #: I+ EXPL!liiVES CliMSUt!PTI ON (t ~ a..,.J u\ ,;... ------ --------------sc-l-LOCATION: ANFO BAGS = LBS SLURRY ----- --
DATE --~}i__ BOOSTERS 

I{JLE DlllM 

,_ 
DELAYS 14 t5 ----

NO. HOLES 6 SEISMOGRRPH: -------
CAl'£ RA USED : ..1£.: 

: I 10C : VOID VOID DEPIH 
I DRILLED I MEllS 

:-

42 1'1/S 

I& 

LOCATION: 

1ARSET DELAY I: 

ROOF 
COAL 

BDnOH 

DELAYS 

17 

... FPS: --

VOID 
DEPTH 

: t : , : 1 r : ~r : 3 z.. : 1 r- : .., , & 

IB 

J h.ed J~ S - f 0 ) 

BAGS = LBS 

13 

PPV: IN/SEC ------

ROD< ICOMMENTS 
LAYERS 

~--r-:--;;:-,-~,-z-t-:-~--~-~t.--~ - ~--;v-: #'t : :------------
: =:i::: _ _::~:_.1_?--: r3-: --;!'_=: It_-=: __ -:--: __ J:!_-:: _Lf..= : ___ .:: __ :: =--==--====--= 
l_'f : _ _: __ ~--~--: __ , __ : _ _!_~ __ : _l.!:.__: _ _::_: __ ~_:_: __ £p __ : ___ ...:::._ __ : _______________ _ 
~ 5 : - : ~ : - I , : to ~ , : ,. : ,... : - : 

:~{_=: == :=--;. ---=~ -==--=: =-;_-..=: --z:-;-=1 =~=~==:-==~ ==~==:---,---== :==---========~ I I I I I I I 1 1 I 1 

'----'-------'---------·---------·------·---------·---------·---------·---------·-----------·----------------------------
I I I I 

---- -------·---------·--------- --------- --------- --------- ---------·---------·----------- ----------------------------I ---·--- --------- ----- ----- ----- ----------- --------- --------------------
I . ·--- --- -----·---- ----- ------ ---------- -------- ------ ------------------I I I I I I 1 I I I I 

·----·-------·---------·---------·---------·~----·---------'---------~---------·-----------~----------------------------I I 

~-- -- ---- ----~--- --- --- ----- ----- ----- -----------------
I I 

~--- --- ------ --- ---- --- ---- ----- -----·---------------
-- --- --- ---- ---- --- --- --- ---- ------ ----------------------

1 

~--- --- ----- ---- ---- ------ --- --- ---- ----- --------------
--- ------ --- ------ --- ---- --- ---- -------- ---------- -----------------------: __ : ___ : ____ : ___ _: ___ : ______ : _______ : ___ _ 
--- ___ : ______ :_:_ __ ---------- ____ I . 
~--- --- ---- --- --- ---- ---- ---- ---- ----
,---,--~---.----.-----.---.---- ----- ---- ----------. 
·---·---·-----·----·----·-----·--- --- ---- -----· 

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

I -- ---~--- --- ------ --- --- ---- ---- -------------
I 1 I I 

---·---'----I------ ------- ---- ------ .................. - ------ ------·-----------------------
--- --- --- ---- --- ---- ----- ----- --- ---------1 I 1 I I I I I I I I 

·--·---·----·---·-------~---·------·----- '---·------·----------------
I I I I 

'---~---·---- --- ---------- -----·------- ------------- ------·-----------
I I I I 

____ , _______ , _________ --------- ---------·--------- --------- --------- ---------·----------- ----------------------------I 1 I I 

~--- ---·--- ---- ---- ______ .. ________ ------- ------ ---------·------------------
I - --·--- -------------- ----- -------- ---------- --------------------I 1 1 I I I I I I 

·---·--·----~----·----·----·----- ----- -------·----·--------------------
1 I ·---- ----- --------- --------- --------- ------ --------- --------- --------- -----------·----------------------------1 I : ·--- --- --- ----- -----·--- ---- ----- -------- ------- ------------------------

I I __ , ____ -----·----- ------ ------ ---- ---- ------- --------- --------------------------



R ~ L P R 0 J E C 1 - B L A 5 T 5 U M M A R Y 
=================================================== 

BI..AS1 1: 

LOCATION: 

DRTE 

KJLE DIAJtl 

NO. HOLES 

_f!_ __ _ 
Al-b -----
!!/-!!__ 
8'' ----
1:2 

W\.lliiVES aJMSUPIPTI IJ4 ( io 11Di\1 ~ f)l.fc.IC!) 

SLURRY 1f_}j_ BRGS = I 3 Z 0 LBS ~;~--ll=-;~ =-IT§! LBS 

BOOSTERS __ 4 S" 42 M/S DELAYS I 2. 

DELAYS " I~ 15 , If> 12.- 17 ::::_ 18 'I 19 ~ 

SEISMOGRAPH: ~- LOCA11DN: flo.I!!J.~:.. C4~ _ _(jr-___ PPY: 

CAI'ERR USED: TARGET DELAY •: _:-_ FPS: 

i I i 1DC i VOID i VOID I PLUG I DEPTH I ROOF I oonmt VOID 
DEPTH 

ROO< 
LAYERS 

I COMMENTS 
I I DRILLED I MEAS : COAL I 

1 
IN/SEC 

~j~=£'(_1~~~-~--.l!_l_l}__:_l}_: __ ,._:_]t,.r_: l_jb1A c£WY< -/..31:. 1
• 2~~!1 

l_,!._l_fJc._l_.....(k_ __ :_f.}' __ :_f:!__: __ £L_:_lf __ :.Jj-f : O·:S' : : _______ : 
:_i_:_{}_:_f}._: ________ :J~ __ : ___ : __ : __ :_~_!_:_-_~: ____ 1 ~ &wl.. l ~ · _: 
:_L: _[L : _ _j_L __ : J~L-- : __ ~.e__: __ kL_: __ r_ __ :_J..3~~-~-.1..L : _____ : : 
:_t__:J~ __ :_ff..t. ___ :_-flfr_:_n ___ : __ s:.L._: __ ?--:_J;pA_·:_t:'[ __ : _____ : ______________ : 
:_L15.L_: __ H2_:_IP_~ __ :_,r..b_ __ :_S1·f.._:_JT_~_:_f2 __ :_J.§ __ : ____ : ---1 
:_t__:_~~--~-~~~-~---~~---~--~--~-~:~---~--~-----~--s:l ____ :_p_~~---~-----------~------------------------~ 
~-~-~~~:l__:_~~--~-~----~-~!--:_JfS: ____ :_j)~}.-: __ f~----~--~-~---~-~~~~-~-~-------------------------~ : _L: __ 'f ____ : _!..'f ____ : __ rL ___ : ___ _:. ___ : ---tr ___ : __ } ____ : _.[f._r_ __ : . ..':.:~ .... --: __________ : ------------------------: 
:_1~-: ..i~--:- .fu__: _.[t[_: _[.!_ __ : ___ ] __ : -~----: -~...f __ : --~:.~----: ------:------------------: 

~-~--:-~i--~--f~---:-~cj[ __ ~--~~-;-~!r---;-~----;--6~-----:---~-----;----------:---------------------------: JL --- ----- __ ( ___ _ !i.~-- _52. __ --- ------ __ r_ __ ------ -------------
• I I I I 1 I I I I I 

'--'---~---·----'---'---·'·---'---- --------·------·-----------•-•••-- I ' . . ·-- --- -----·----- ---·---- ----------------------------------------
. ' ' ·--- ---·--- ---- ---·---- --- ---- ---- ------ -----· 
- ----- ---- --- --- --- --- --- ----- ------------: _____ : _____ : ____ : ___ , ____ : ____ : ____ : ____ ---- ----
--- ------- ---- --- --- ---- --- ------ ------ ---------- ---------------------
: _______ I ___ --------'----------------------

- --- ---- ---- --- --- --- ---- --- ----- --------
1 I I I I 

'--- --- ----·---- ---·----·----·------ ------ ---- --- -------
--- ---- ---- ------- ----- ---- --------- -------- ------- --------- ---· . . ·--- ---·----- ---------------------------------
- -------- ----- ---- ------ ------- ------- ------ -------------

I 1 1 I I I I 1 I I I I '---·---·---·---·----·-----·----·-------·-----·-----·----------------· 1 1 1 I I I I I I I I I 

·----·-------·---------·------·----·---------·---------·---------·---------·-----------·--------------------------· 1 I 1 I I I I I I I ·---·---·----·----·----·-----·-----·------ ----·---' 
1 I I I I I I I I I I I 

·--·-----·---·----~----·----·------·------·-----·-------·-------------· 
I 1 I I ·---·--- ----·---- ------------ ----·----- -------------- ----------------o I I 

--- t -----' ---- ------ ------- ------- --------- -------- ~-------- -------- -------------------------
: ____ : _______ J _________ ~ _________ l _______ : ____ ~ ___ : _______ : _________ l _________ : ___________ l ___________ ~ _______________ : 
I I 0 

I-- ---I·--· ----- ----- --------- ------ ~----- ------- ------ --------------------··---
I 1 I I I I I I I ·---· --- '-----·-----·----·------ ------~------ -------·------·------------------
I 1 I I I I ·-- ---·---·-----·--------'----- --------- -------- --------- -------- -------------------------· 

I 0 0 

---- ------- ---------·---------~-------- ------- --------- --------- --------- -----------'-----------------------------1 I 

- -----·------- -------- ------- -------- -------- ------ --------- ----------·--------------------------4--



A M L P R D J E C T - B L A S T 5 U M M A R Y 
================:================================== 

BLAST f: 11 EX Pllli I YES aJMSl»tPTION 
(fur1oN1 1.- ~I!'CI~$) 

S:~j(N) ------------------------
LOCATION: ANFO .ib !lAGS = /3 0 ~-- LBS SLURRY £'[ BAGS = /6 '24? LBS 

DATE }_~{J__ BOOSTERS __[~ 42 1'1/S DELAYS 1:~ 

lllLE DIAJII 
l II 

DELAYS " l3 15 16 ~~ 17 - IB~- 19 !1.. ---- --
NO. HOLES J,.o ------- SEISHOGRAPfh / __ LOCATION: _g._o_r:_'_.!_';::!~~~_fif:._ PPV: 0·1 

CAMERA USED: TARGET DELAY •: .:_ FPS: :::___ 

I I I TOC I VOID VOID 
I DRILLED I MEAS 

PLIJi DEPTH ROOF I BOTIOM VOID 
DEPTH 

ROCK ICOMMENTS 
COAL I LAYERS 

IN/SEC 

:- - - -
: _ _!__: _!i_lf_: ___ r~: ______ : ...!!.! ____ : _ .Y ~----: -;;-: _£~: _E_: _____ : to..J. .'!.Lr_,_:_~~lt----------~ 
: .L: _II_L: _ _!!__: -=--: _ _: __ :--------I _!ttL __ I _.,X&_ __ :_..= __ :_ ll!'!~~L£~ 1.... e ----------: 
: ... L: -~¥-:_~b __ : -~L- :_!ti __ :_!:f! __ : _ _! ___ : --ft-:_L'l__ : ______ : ________________ : 
~-~-: _yj_ __ : __ It! __ : __ 'lf_ ___ : _ _!!!!__:_':f._~--: __ 1-___ : _ _£ __ : __ !_1 --:---------:----------------: 
: .L: _I(~_: _!J..l __ :_It~----: --Yf---: __ !!_!._ __ : __ J ____ : --L~--: __ 'L __ : --------: ______________ : 
: J __ : 3.1__: --~L-: . .kLL_: __ ~t;y----: _..!:J.J:._: __ 3_ __ : __ ,a __ : _1.1-__ : _____ : _____ __: 
~-~-~--~-_: __ f(/ __ :_~~~--~--~------~--~t"---:-~ _____ : __ s:t ____ :_j_~-----~----------~-----------------------: 
~ j __ ; -----; ------; _'di ___ ; --~7----; --~;--; --}---; -~-----; -+~-----: ----------:----------------------------; 
~-~-~---~---~-t;----~---~i----~--~,-----~---------:--;----~--s:i----:-i"3"----~----------~---------------------------: 
---- ~- _ _ltl__ ------ --------- --~~- ------- --------- --------- ----------- ----------------------:_y __ : __ l ___ :_~J¥ __ :_~~---~--~-I ____ :_~f.!----~--l------I-Jrk ____ :_j_~ _____ : __________ : _______________________ ~ ___ : 

: f!, : 'I · '{ I 116, I : : "f 7- ; ~ : I I : : I-,--I -Ct --I ._:t. --I-----1 ••••1--I---,----I •-j--· I -"'i~---1 •r-:1---I ••••••••--- I -•••••·-------------·•••• I 
;,~;---I---;--t:---;---~~----;-~~-;--~~-;--Jf-----;--~-----;-i-2:----;-----------;-----------------------------; 
:I~-~~J[_--: __ ~~--~-~f~~-~--ir---:-~~-~--------~--~---~--~i-----~----------~---------------------------: 
---- ---~--- ------ -------- __ y ___ ----- __ )______ --------- --------- ----------- -----------------------------:)1_: __ trt_ __ : __ I{~_:.JL.LL_: vr_ :_.!!..! ___ : 2__: _f~ __ I.J..L_: _____ : ____ Ii. ___________ : 

: _!!__: ~-: _1_ __ : -----: _____ : _lr.___: .Jl __ : _f1_: --'-~--: ------: _JA._f! ____________________ : 
:J!_: __ '&_ __ : __ ft.£_ ___ : _j_f_: --~ 1 jj__: -J;r,r: __ [[ ___ : __ !1: ___ : -------: ------------M-----------: 
lj~-~--~~-~-j[~ __ : __ S'~ ____ : ___ ~: Jr~ ____ ljtJ2i~I __ J'Jr ____ l __ ~----~-----------~-l~-~l-J[!~----~-:. ________ I 
:)!.._: --~'L--: __ !f_'l.__ :...!ffz. __ : --~-J __ I "1 : 3 : __ .tj ___ _:_l L_: :- : 

- ---- ---- ---- --- ---- ----- ------ ---- ----
---- ---- --- ---- ---- ---- ------ -·---

I I I t I I I I I ·--- -- ~----~--- -----·------·-----·-------·------~------------1 

I I I I I I I I I I I I 

·---·---·----·---~----~----~---·-----·----·-----·--------------------· 
I I I I I I I I I I 

·----·-------·---------·---------·--------- ---------·---------·---------·--------- -----------·-----------------------------· : ____ 1 ______ 1 _____ 1 ____ : ______ 1 ____ 1 _____ 1 ______ 1 ________ 1 _______ : 
1 1 I I I I I I I I I I 

·---·----·---·------~----~---·------·----·------·--------·-------------· 
I 

~---- ----- ---- ---- --- ------- ---- --------- --------- --------- --------------------------: ____ : _______ r ______ : _________ l _________ l _________ : _________ : _________ l _________ t ___________ l ______________________ ~------: 
: ____ 1 _______ 1 _______ 1 _________ , ______ ; _________ : _________ : _________ , _________ : ___________ 1 _____________ ~---------------: 

I I I -- --~------·---- ----- _______ , _______ -------- -------- ------- ----------------------
I I I I . ___ , ___ , ____ ----- ----- ------ ----- ------ _______ , _____ -------------------
---- ------- ---------- ---------- --------- --------- --------- --------- --------- ----------- -----------------------------1 1 I I I I I I I 

·---- ------- -------·--------- ---------·---------·---------·---------·---------'-----------·-----------------------------· I I 

---- ------- ---------·--------- --------- ---------·--------- --------- --------- ----------- -----------------------·-----



\ 

RIH PROJECl- BLASl SUMMARY 
============================================::===== 

I!LASl 1: )o EXPLOSIVES DOMSUMPllON 

LDCAliDN: N-Y ;;~--~--;;~--:-4-r·~- UlS SLURRY ~- BAGS "iJ-..P_ LBS 

DAlE BOOSlERS _!.i_ 42 MIS DELAYS I 0 

IIJLE DIRJII DELRYS " j_ 15 j_ 16 , 17 j_ 18 -=- 19 ..::::__ 

NO. HOLES lo SE I SMDGRAPH: ~-LOCATION:-------------------- PPV: ..:::_IN/SEC 

CAl!E RA USED : - TARGEl DEL.RY 1: _:._ FPS: 

: I lDC : VOID VOID ltl.G DEPTH ROOF I 80TIOM VOID 
DEPlH 

ROD< ICOI'IMENTS 
: DRILLED : KEAS COAL LAYERS 

:-
1 I I I - I - I - I .. 0 I I I I I 1 

'---·-=--'----~---~---'_.!::.---' I I I '--------------1 :_L:_.::__ : __ ,:-___ :_..:: __ : __ , ___ :_~_: ____ : ___ _: ___ : :.f~!.tli.,Jm-..:.. ___ : 
: j __ : -=-... 1 __ :__1 _ _... __ ~-~--1-...!:_.l!_ __ : _____ : ___ : ___ : _____ : ------: 
:_l) __ ,_: __ .:._ __ : _ _:... ___ : _ _... ___ : __ l.J __ : ____ I I ___ ____ J__ -------

l_f__: _ .. -___ 1 ____ : ______ l ___ l_J!!.__ __ I-----~------- -------- ----- ----------------
1 l I - I _, I ., f ,. I l4J I I I I I I 

,_ -·---·-----·------·-----·-----·-----·-----·----·------· -· :_{__: __ ~ ___ : ___ : _____ : __ : ______ : ____ : ____ : __ f~----~---------'---------: _________ : ___________ : ____________________________ .: 
:_~_: __ :: ___ : ___ ~---~---=-~---~----~----~--~----~---------: _________ : _________ : ___________ 1 _____________________________ : 

:_~ __ : __ : ____ : ___ : _____ : ___ : _____ : ____ ~---~---~~----~-------~---------~---------~~----------'-----------------------------: 
I\,:) I 1 I I I 'to I 1 I I I I 

·-~-·--=----1 _ __: _____ , ___ :_ ____ 1 ____ ~---·--•------·---------·--------~~---------·-----------·-----------------------------· 
I I I I I I I I I 

~---- ------- ---------'--------- ---------·---------·---------·---------·---------·-----------~-----------------------------· I I ·--- --~----- --- ------ ----- --------------- --·--- -------------·------··---
I I I -- ---~---~--- --- ----- ---- ---·------ ------- -------·-----------------

I I I I ·--- ----~-----~---- ---~---- --- ----- --------------- ----------------------
--- --- --- --- I _____ ------ ------ -------- ----------- ---------------------------

: ___ : ___ 1 ____ : ___ _: ___ 1____ ----'----- ---------------------
I I I I 

I_ --·--- ----~--- ---·--- --- ----- ------ -------------------
1 I I I ·-- ---~-----~----~--- --- ---- ---- ---- ---- -------------
-- --- ------- ----- ---- ---- --- ------ --- --------- ------------------------

I I I I I 

~-- ----~----~----- ------ ----~--- ----~---- -------------
- ------- ___ I___ --- --- --- -----

: ___ --- ___ 1 ___ 1 _______ : ____ ---- ----- - ------------

I J I I 

~---- ---~-----~---- ---~--- ------- ---- ---- --- ----
I ---- ---~--- -------------------------------------------------

I I I I I I I I l I I I 1 ___ 1 ---'-------·---~----·-----I _____ , _______ . _______ . _______ I-----------------I 
I 1 I I f I 

·----·------- ---------·---------·-------- --------- --------·------- --------- -----------·-----------------------------: ____ : ___ 1 ___ : ___ _1 ____ ----------------------

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

~--- ---·---- ---- --- ------- ----- -------- ------ ------- ------------------
I I I 

---- -------~-----·--------- --------- --------- --------- --------- --------- -----------·-----------------------------I I • 1 J I I I I t I I 

~---'----'----I-----·---·-------'------ I--------t-------·-------·-----------~------------- I 
I I I 

1- --~--- -------- ------ -------·------- ----- -------- -------- ----------------------------
I I • I 

~--- ---·---- ---------- -----·----- ------·-------- ------- ·--------------------
I I 0 '--- ---~--- ----- ------ ------- --------- ------- --------- ---------. __________________________ .... 
t I I I 

~---·--- -----'------ ------ ---- --------- ------- -------·--------- ---------------------------
0 I 

-- t ------ ------ -------- ------- -------- ------- ------- --------- ----------- ~--·-----------------------------------------



R M L P R 0 J E C T - B L A S T 5 U M M A R Y 
====================================:============== 

&.AST 1: 

LOCATION: 

DATE 

lllLE DIAM 

NO. HOLES 

)I 
-----

5::ibl 
-~~0-­
_r_ __ 
'I 

:~~~~~=:--~~~~~~ ( /1D(1oM ~ bf~) 
ANFO {~- BAGS = .]_!3!__ L.BS SLURRY 3/ BAGS = 'I JC> 

BOOSTERS __ 11_ 42 M/S DELAYS (I 

DELAYS M _( 15 t!i jp_ t1 _:-_ 18 l!_ 19 _,_, 

SEISMOGRAPH: tl LOCATION: '300
1 t' ' "ff</t-li.£~ --- ________ ...J.. ___________ _ 

Cllf!f RA USED : TARGET DELAY 1: g' FPS: ~~~-

LBS 

PPV: ~"!g IN/SEC 

'"' 'l·t:Jefl' lf1~tJ 1'1 lAM S/vfttl'l ~ P(lk M ~'(141'f 2. Pt*./ ------------------------------ ---------------------------------, 
: t : TOC : VOID : VOID : PLUG : DEPTH : ROOF : BOTTOM : VOID ROCX ICOMMENTS 

: DRILLED I MEAS I COAL : DEPTH LAYERS :--------- _____________ , __ _ 
:!_:_: __ ... _:_J_L: _ _lf_:...J_f__: __ Jl._ __ :_~-~--~-' _: __ it_: :3 ~---------
:J.!:._: _q1._:_.JJ..rr:.JJ __ : _y9__:_'f5 __ :_J ___ ~~ __ : _ _£ __ : -----: 
: JL: _/i!-_: --~f.:-: _.!:tl __ : _..!J...!-__ : ...J1f.L: _1_L_: --:fr--: _1_~--: -------:-----------------: 
IJ.!LI -~- :_ft.(.f __ : _f} ____ ~-~~--: __ !f.ff._ l_,.l:r__:_J.[__:_1_:_£ __ I------: _______________ : 
:JJ[_:_~~---~--~~--~-~J ____ :_q~---: ___ ¥Jl ___ :_~~----~---j~~J[ __ :_{!~~-~----------~-------------------: 
~~~_:_y/~:-~-~-:_Jl!J[___:_~~----~~~f ____ : ___ ~ __ :~~lC __ :_!~~-----~------~--------------------: 
:j~_:_~L_ ___ :_~J{~---~-~)~~---~-~! _____ :_~~~~---~--~----: __ J'Jl ____ :_j!~J:--: ___________ : _________________________ : 
: .11_: __ .:._: _j1_ __ : --------: __ J£_ ___ : __ 3/.. ___ : _Q ___ : __ [!J. __ : _l!!.:I._ __ : --------: J.!!t~-------------------: 
: 11_: __ :-__ : __ Z7 ____ : _'J:.L ___ : _.lf__: _1.1

7 
__ : __ .£_ _____ : __ $..~----: _V ____ : -------:J.A!f!iL ____________________ : 

: 1!!.__: AJ.J_: -" ll :f ___ : _ _!!l __ : -~~---: _9..}·----: _J ____ : _I.f:f __ : __!L ___ : ------:-----------------------: 
:)L[_:_q/·J' ~~~-~-~~----~-~~ __ : ____ t ____ :_!~~~---: __ J:J: ___ : ___ ~ ____ : __________ : _____________________________ : 
I ·--- --- ----- ---- ------ ----- ------- -------- --------- ---------- ---------------------
I I I I I I I I I 1 1 1 

·--·---~-----·----·---~-----'----'--•--•---~-------- I ................................. I ........................................................................... - ......... I 

I 

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

1 ·--- --- --- ---- --- --- ---- ----- ---- -------- ----------------------
I I 

, ___ ---- , ____ ---- --- ---- ---- ----- ------ ----- -------------~ 

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

'---·---~----·---·----~----~----~----·---1-----·-----------' 

I 

~--- --- ---- ----- --- ---- ---- ---- ---- ----- -----------------
I ·--- ----------- ---------------------------------- -------------------
1 1 1 I I I I I I I I I 

·----·-------·------·---------·------·--------·---------~---------·---------~---------·-----------------------------· I I I I I I I I I I I 

·---·----·---·-----~---~---- ------~-----·-----·-------~------------· 
I I 1 I I I I I I I I I 

'----·-------'-----·---------·--------~------·---------·---------~---------~-----------·--------------------------· I I I I I I 

·---·---~---- ----·----·------- ------- ----- --------·----------- -------------------
I I I 

---- -------·---------·--------- --------- --------- ---------~--------- --------- ----------- -----------------------------1 I I --- ----·----·-----·---- ------ ------ --------- --------- ---------- ----------------------
1 I -- --~--- ---- ---- -------- -------- ------- ~--------- --------- ------------------------··---

I 1 I I I '---·--- , _____ ----~--- ---- ------·-------- -------- -------- ------------------------
I I 

---- -------·--------- --------- --------- ---------·--------- --------- --------- ----------- -----------------------------1 I 

·---- ------- --------- --------- --------- ---------·--------- --------- --------- ----------- -----------------------------1 1 f I I I I I I I I I 

·----'-------·---------~---------·--------·---------·---------·---------~---------~-----------'-··----------------------~----· 

' . 
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A P P E N D I X C 

RESULTS FROM ANALYSIS OF 

HIGH-SPEED FILMS 

J 





AML PROJECT - HI-SPEED CAMERA STUDIES 
===================================== 

BLAST II : 5 LOCATION : N-8 !Sl 

NO. HOLES : 10 TARGET DTH DELAY i : 7 

FPS !SET> : 500 CAMERA : 3001 II LENS : ? MM 

SURFACE DELAYS DOWN-THE-HOLE DELAYS 
: HOLE : FIUI I MARK : DETN. CUM. I MARK : DETN. CUM. I I 

: tl : SPEED : FRAME : SEPRN. I INTVL I TIME : FRAME : SEPRN. I INTVL I TIME I I I I 

: IFPSl tl I IMMl I IMSEC> I IMSEC> II I IMMl I IMSECl I IMSECl I I I I I I 

:--------------------------------------------: 
I INIT : I 

4 : 225.8 62 17.25 o.o 0.0 I 
I -

5 : 226.8 66 17.25 17.5 17.5 65 17.30 I o.o 17.5 I 
I -

3 : 226.8 76 17.25 44.1 51.7 115 17.25 171.9 : 233.7 I 
I -

6 : 226.8 84 17.25 35.3 97.0 123 17.25 171.9 268.9 I 
I -

2 : 226.8 91 17.25 30.9 127.9 91 17.25 o.o 127.9 I 
I 

7 : 226.8 99 17.25 35.3 163.1 
9 

I 10 I 

8 : 223.5 Ill 17.00 25.5 : 217.5 !59 17.25 213.2 I 427,5 I 
I -

:----------------------------------------------------------------------------------: 
I AVG : 225.4 I I 
I I I -

N : 7 ' 7 ' I 

' ' ' 

31.5 I 
I 

36.4 I 
I 

Reproduced trcm 
best available copy. 

5 ' I 

I 185.7 I 
I I 

' 171.9 I 

' I 



5( 

RML PROJECT - HI-SPEED CAMERA STUDIES 
===================================== 

BLAST # : 7 LOCATION : N-7 

NO. HOLES : 19 TARGET DTH DELAY # : ? 

FPS (SET) : 200 CAMERA : 250' il LENS : 50 MM 

SURFRCE DELAYS DOWN-THE-HOLE DELAYS 
' HOLE : FILM ' MARK : DETN. CUM. ' MRRK : DETN. CUM. ' I ' : * : SPEED i FRAME : SEPRN. ' INTVL ' TIME : FRAME i SEPRN. ' INTVL ' TIME I ' ' I 

: (FPSl ll I !MMl : !MSECl I !MSECl • I !MMl I (MSECl I !MSECl I I ' ' I 

:-------------------------------------------------------------------------------------~ 
I INIT : 218.5 6 16.62 o.o o.o I 

' ' -
4 ' 218.5 13 1&.62 32.0 32.0 ' 
8 : 218.5 22 16.62 41.2 73.2 61 ' 16.62 178.5 251.7 ' I ' -
7 : 218.5 23 16.52 45.8 ' 77.8 60 ' 16.62 169.3 247.1 ' I I -
3 : 218.5 30 16.62 36.6 109.8 70 I 16.62 183.0 292.9 I 

I I 

5 : 218.5 I 32 16.62 I 41.2 11 '3. 0 
'3 77 16.62 324.9 ' ' 

:_SW4 I 

2 218.5 48 16.62 41.2 192.2 48 16.62 0.0 192.2 I 

' 
:_SW1 
: 10 218.5 56 16.62 36.6 228.8 -
: _5112 

i_SW3 
:--------------------------------------------------: 
i_RVG : 218.5 : 

N : 8 : 8 : 
: 39.2 : 
: 40.4 : 

: 176.9 t 
5 : 

, ... 



AML PROJECT - HI-SPEED CAMERA STUDIES 
===================================== 

BL~ST ll : 8 LOCATION : N-12 

NO. HOLES : 21 TARGET DTH DELAY # : 4 

FPS !SET) : 500 CAMERA : 3001 E LENS : 11l MM 

--------------------------------------------------------------------------------------
SURFACE DELAYS DOWN-THE-HOLE DELAYS 

' HOLE ' FILM I MARK : DETN. CUM. I MARK : DETN. CUM. I I I I 

: # : SPEED : FRAME : SEPRN. I INTVL : TIME : FRAME : SEPRN. I INTVL I TIME I I I 

' IFPSl # I IMMl I IMSECl I IMSECl # ' IMMl I IMSECl I IMSEC> ' I I I I I I 

:-------------------------------------------------------------------------------------: 
I !NIT I 
I I 

2 
I 21 : 2&3.9 71l : 20.07 0.0 0.0 I 
I I -
' 20 I 253.9 84 I 20.07 ' 30.3 30.3 ' ' ' 

3 
: 19 

' : 2b3. 9 11& : 20.07 40.4 151.& - -
I 18 I 2G3.9 127 I 20.07 41.7 I 193.3 127 20.07 o.o 193.3 I 
I I I . I 

e 
.J -

• 17 I 262.1 148 19.93 39.9 273.8 I I 

b 
I 11l • 262.1 170 19.93 42.0 357.4 I I 

7 
: 15 

8 I 2&3.0 200 I 20.00 38.1 470.7 201 I 20.00 3.8 474.5 I 
I I I I 

I 14 I 

9 I 21:.3.0 210 : 20.00 19.0 : 508.6 I -
' 13 : 263.0 221 I 20.00 41.8 I 550.4 I I I -
: 10 : 21:.3.0 230 I 20.00 34.2 I 584. b 265 19.90 I 133.4 719.2 I 

I I I ' -
I 12 I -
: II ' 2&1. 7 250 I 19.90 38.1 I bb2.1 250 19.90 0.0 I 662,1 I 

- I I I - I 

:-------------------------------------------------------------------------------------: 
I AVG I 2b3.0 I I 36.6 I I 133.4 I 

' I I I I I I -
N I 11 I 11 I I 39.5 I 4 I 

I I I I I I 

,_ 



HML PROJECT - HI-SPEED CAMERA STUDIES 
===================================== 

BLAST ll : II LOCATION : S-12 

NO. HOLES 31 TARGET DTH DELAY ll 

FPS (SET> 500 CAMERA : 400' NW LENS : ? MM 

SURFRCE DELAYS DOWN-THE-HOLE DELAYS 
HOLE : FILM MARK I DETN. CUM. f!lllRK DETN. CUM. 

ll : SPEED FRAME : SEPRN. : INTVL ' TIME FRAME : SEPRN. : INTVL ' TIME ' ' 
: (FPSJ II ' (MMl ' (MSECl ' (MSECl ll (MMl ' (MSECJ ' (MSECJ ' ' ' ' ' :--------------------------------------------------------: 

: !NIT 
'J ... 

: 27 

3 
:_ 28 
: 29 
: 26 
:_ 31 
: 30 

4 -
: 32 
:25 

5 
: 24 

6 
: 23 

7 
: 22 

8 
: 21 

'3 
:_ 20 
:_ 10 
: 19 
: _ II 
: 18 
:_ 12 
: 17 -
: 13 
: 16 
:_ 14 

10'3.1 69 

109.0 78 

10'3.0 82 
109.0 86 
10'3.0 '32 
109.0 96 
109.3 100 

10'3.3 106 
109.3 Ill 

8.29 o.o 

8.29 41.3 82.5 

8.29 36.7 1!9.2 
8.29 36.7 155.9 
8.29 55.0 : 210.9 
8.29 I 36.7 247.6 
8.31 36.7 284.0 

8.31 54.9 338.9 
8.31 45.8 384.7 

~-----------------------------------------: 
:_AVG : 109.1 : : 43.0 : 

N : 9 : 9 : 0 : 
------------------------------------------------



AML PROJECT - HI-SPEED CAMERA STUDIES 
===================================== 

BLAST II : 12 LOCATION : N-B (Nl 

NO. HOLES : 17 TARGET DTH DELAY II : B 

\ FPS (SET> : 500 CAMERA : 300' W LENS : ? "M 

--------------------------------------------------------------------------------------
SURFACE DELAYS DOwN-THE-HOLE DELAYS 

: HOLE : FILM I MARK : DETN. CUM. I MARK : DETN. CUM. I I 

I • : SPEED : FRAME : SEPRN. : INTVL : TIME I FRAME : SEPRN. I INTVL I TIME I I I I 

I (FPSl II I (MMl I (MSECl I (MSECl • I (MMl I (MSECl I (MSECl I I I I I I I 

:--------------------------------------------------: 
: !NIT : 504.9 &2 : 38.40 0.(1 o.o I 

I 

1 : 504.9 BO : 38.40 35.6 35.& 
I 18 ' 

2 - -
I 17 : 503.6 141 38.30 40.3 156.7 141 : 38.30 o.o I 156.7 I 
I I I -3 : 503.6 160 38.30 37.7 194.3 262 : 38.40 202.3 : 396.1 : -
I 16 : 504.9 lBO 38.40 39.7 233.7 282 : 38.40 202.0 : 435.7 I 
I I -

4 : 50&.2 199 38.50 37.6 271.0 303 I 38.50 205.4 : 476.7 I 
I I - -

I 15 : 50G.2 218 38.50 37.5 I 308.6 326 I 38.50 213.3 : 522.2 I 
I I I I 

5 : 504.9 238 38.40 39.6 I 348.6 238 : 38.40 0.0 : 348.6 I 
I I 

' 14 : 504.9 257 38.40 37.6 : 386.2 3G1 : 38.40 20G.O : 592.2 I 

' - I 

b : 504.9 274 I 38,40 33. 7 : 419.9 380 : 38.40 209.9 I 629,8 I 
I 

' 13 ' 
7 I 506.2 313 38.50 38.6 : 49€.. 5 419 : 38.40 : 209. 7 707.0 I 

I - I 

I 12 : 506.2 330 38.50 33.6 : 530.1 331 : 38.50 2.0 532.1 I 

' I 

B 453 : 38.50 
: 11 

9 492 : 38.50 -:----------------------------------------------------1 
:_AVG : 505.2 I I 37.4 I : 206.9 I 

I I I I 

N ' 12 I 12 I 12 I 

' I I I 



AML PROJECT - HI -SPEED CAMERA STUDIES 
===================================== 

BLAST # : 13 LOCATION : N-10 

NO. HOLES : 23 TARGET DTH DELAY # : 7 

FPS (SET> : 300 CAMERA : 400' E LENS : ? MM 

--------------------------------------------------------------------------------------
SURFACE DELAYS DOWN-THE-HOLE DELAYS 

I HOLE l FILM I MARK I DETN. CUM. I MARK I DETN. CUM. I I I I I 

: # l SPEED l FRAME l SEPRN. I INTVL I TIME l FRAME l SEPRN. I INTVL I TIME I I I I 

I !FPSl II I !MMl I !MSECl I (MSECl • I !MMl I (MSECl l !MSECl I I I I I I 

:-------------------------------------------------------------------------------------~ 
I !NIT l 302.4 33 : 23.00 o.o o.o I 
I I -

I I 302.4 46 I 23.00 43.0 I 43.0 I I I 

2 I 302.4 58 : 23.00 39.7 82.7 I 

: 28 I 302.4 71 : 23.00 43.0 125.6 I 

3 
5 
4 

I 27 I 

6 160 I 22.80 : 421.8 : 
I 26 : 302.4 116 I 23.00 37.2 : 274.4 171 : 22.80 182.7 : 458.3 I 
I I I 

7 : 302.4 128 : 23.00 39.7 I 314.1 182 : 22.80 179.3 : 494.8 I 
I I 

I 25 : 302.4 139 : 23.00 36.4 : 350.5 192 I 22.80 176.0 : 528.0 I 
I I I 

a I 301. I 150 : 22.90 36.5 : 387.7 204 : 23.00 178.'3 : 565.4 I 
I I 

: 24 : 299.8 161 : 22.80 36.6 : 425.1 217 : 23.00 186.0 : 608.4 I 
I -

9 : 299.8 172 : 22.80 36.7 : 461.6 226 : 23.00 17'3.3 : 638.2 I 
I 

I 23 : 29'3.8 184 : 22.80 40.0 : 501.5 238 : 23.00 17'3.3 : 677.8 : ' 
: 10 : 29'3.8 1'35 : 22.80 36.7 : 538.0 195 : 22.80 o.o : 538.0 I 

I 

I 22 I 302.4 207 : 23.00 39.9 : 575.3 I I - -
: II 274 23.00 : 796.9 I 

I 

I 21 : 302.4 231 : 23.00 3'3.7 : 654.7 286 23.00 181.9 : 836.6 I 
I I - -
I 12 : 302.4 243 : 23.00 3'3.7 : 694.4 299 23.00 185.2 : 879.5 I 
I I -: 2(1 : 302.4 256 I 23.00 43.0 : 737.4 312 23.00 185.2 : 922.5 I 

- I - I 

I 13 321 23.00 : 952.3 I 
I -I 

: 19 333 23.00 : 9'32.0 ' I 

:---------------------------------------------------: 
l_AVG : 301.7 : I 39.2 I I 181.4 I 

I I I I 

N I 16 I 16 I 15 I 
I I I I 

, . 



A~L PROJECT - HI-SPEED CAMERA STUDIES 
=========================--=========== 

BLAST ll : 14 LOCATION : S-11<N> 

NO. HOLES : 23 TARGET DTH DELAY • : 9 

FPS !SET> : 500 CAMERA : 3501 NW LENS : ? MM 

--------------------------------------------------------------------------------------
SURFACE DELAYS DOWN-THE-HOLE DELAYS 

: HOLE ' FILM ' MARK : OETN. CUM. I MARK : DETN. CUM. ' ' I 

I ll : SPEED : FRAME : SEPRN. ' INTVL ' TIME : FRAME : SEPRN. I INTVL ' TIME ' I ' ' ' 
' !FPS) II ' (MMI I !MSEC> : <MSEC> II I (Mill> I !MSEC> ' <MSEC> ' ' I I ' ' 

:---------------------------------------------------I 
I WIT : ' 

3 : 491.5 71 37.38 0.0 71 : 37.38 0.0 o.o : -
2 216 : 37.38 : 235.0 ' ' 

' 23 : 491.5 111 37.38 40. 7 81.4 236 : 37.38 254.3 : 335.7 I 

' ' -
: 491.5 126 37.38 30.5 111.9 126 : 37.38 0.0 I 111.9 I 

' ' -
4 250 : 37.25 : 364.8 ' ' 

: 22 270 I 37,25 : 405.6 ' ' 
5 : 491.5 161 37.38 35.6 183. 1 161 37.38 0.0 ' 183.1 ' ' ' - -: 21 305 37.25 : 471i.9 ' ' 
6 - -

I 20 : 491.5 219 37.38 39.3 301.1 345 37.25 256.8 : 558.4 I 

' ' 
7 

' 19 : 483.8 255 37.25 37.7 377.0 256 37.25 0.0 : 377.0 ' ' ' 
8 : 489.8 275 37.25 38.8 415.8 

' 18 420 37. 10 : 712.7 ' ' ' 
9 439 37.10 : 751.5 ' ' 

: 17 : 483.8 332 : 37.25 38.8 : 531.9 -
: 10 476 37.10 : 827.1 ' ' -
: I& 498 37. 10 : 872.0 I 

I -
: 11 : 487.8 392 : 37.10 40.9 : 655.5 392 37.10 o.o : 655.5 I 

- -' 
' 15 537 : 37. 10 : 951.& ' ' I 

' 12 : 487.8 425 : 37.10 33.8 ' 722.9 ' - ' -
' 14 574 : 37.10 : 1027 : ' - -
I 13 578 : 37. 10 ' 1035 ' ' ' ' 
:-------------------------------------------------------------------------------------: 
: _AVG : 490.3 : ' 37.4 ' : 255.1) ' ' ' ' 

N ' 10 : 10 ' 18 I 

' ' ' ------------------------------------------------------



AML PROJECT - HI-SPEED CAMERA STUDIES 
===================================== 

BLAST II : 16 LOCATION : S-11 (Sl 

NO. HOLES : 15 TARGET DTH DELAY 3 : 4 

FPS ISET> : 500 CAMERA : 300' E LENS : ' MM 

--------------------------------------------------------------------------------------
SURFACE DELJlYS DOWN-THE-HOLE DELAYS 

1 HOLE : FILM 1 MARK : DETN. CUM. : MARK : DETN. CUM. 1 1 

1 II : SPEED \ FRAME : SEPRN. 1 INTVL 1 TIME : FRAME : SEPRN. 1 INTVL 1 TIME 1 1 I I 1 

I IFPSl ll : IMMl 1 IMSECl I (MSECl ll 1 IMMl 1 IMSECl I IMSECl I 1 I I I I 

:-------------------------------------------------------------------------------------: 
: FIRE : 409.3 39 : 31.13 0.0 o.o 1 

' -: !NIT : 40'3.3 64 I 31.13 61. 1 61.1 I - -
I 24 : 40'3. 3 79 : 31. 13 36. 7 97.7 81 : 31. 13 4.9 102.6 : I - -: 38 : 40'3.3 93 : 31.13 34.2 131.9 160 : 31.13 163.7 : 2'35.6 : -
I 25 I 410. 1 109 : 31.19 3'3.1 : 170.9 150 : 31.13 100.1 : 271.2 1 
I I 1 -
I 37 : 40'3.3 124 : 31.13 36.6 : 207.7 I -
' 26 : 409.3 138 I 31.13 34.2 : 241.9 ' I -
I 36 195 : 31.13 : 381.2 I 
I I -: 27 -
I 35 I 

1 28 : 40'3.3 197 : 31.13 36.0 : 386.1 I 

I 34 : 409.3 211 : 31.13 34.2 : 420.3 I 

I 29 : 410.1 224 : 31.1 '3 31.7 : 451.6 224 : 31.19 0.0 : 451.6 I 
I 1 - -
' 33 : 410.1 239 : 31.19 36.6 : 488.2 239 : 31. 19 0.0 : 488.2 ' ' - -I 

I 30 ' 40'3.3 254 : 31.13 36.6 : 525.3 2'35 : 31. 13 100.2 : &25.5 ' I I ' 
I 32 : 40'3.3 270 : 31.13 3'3.1 : 564.4 I -
: 31 : 40'3.3 282 : 31.13 29.3 : 593. 7 282 : 31.13 - -
:-------------------------------------------------------------------------------------: 
\_AVG I 40'3.5 ' : 35.4 1 ' 100.1 I 

I 1 ' 1 I 

N 1 14 : 14 1 8 : 1 1 



AML PROJECT - HI-SPEED CAMERA STUDIES 
=====~=============:================ 

BLAST II : 17 LOCATION : S-!0 

NO. HOLES : 20 TARGET OTH DELRY I : b 

FPS !SETl : 500 CAMERA : 350' E LENS : ? MM 

--------------------------------------------------------------------------------------
SURFACE DELAYS DOWN-THE-HOLE DELAYS 

I HOLE : FILM I MARK : DETN. CUM. I MARK l DETN. CUM. I I I 

: tl l SPEED : FRAME : SEPRN. I INTVL I TIME l FRAME : SEPRN. I INTVL I TIME I I I I 

I !FPSJ ll I IMMl I IMSECJ I IMSECl ll I IMMl I IMSECJ I IJIISECJ I I I I I I I 

:-------------------------------------------------------------------------------------: 
I !NIT : I 

I 21 : 309.0 3'3 23.50 o.o o.o I 
I I 

I 20 : 309.0 60 23.50 34.0 68.0 124 23.58 : 206.8 274.6 : I 

2 - -: 19 130 23.58 294.(1 I 
I -

3 143 23.58 336.0 I 
I 

: 18 170 23.50 423.9 : 

I 17 : 310.1 126 : 23.58 35.5 281.1 126 23.58 o.o 281.1 I 
I I 

5 : 310.1 137 : 23.58 35.5 31G.G 137 23.58 o.o 315.6 : -: 16 
0 : 309.0 158 : 23.50 33.9 385.1 158 23.50 0.0 385.1 I 

I 

I 15 : 30'3.0 16B : 23.50 32.4 417.5 I 
I -

7 : 30'3.(1 178 : 23.50 32.4 449.8 231 I 23,50 : 171.5 E.21. 3 I 

- -I 

I 14 : 30'3.0 18'3 : 23.50 35.6 485.4 240 23.50 165.0 650.5 I 
I I 

e : 3(1'3.0 200 : 23.50 35.6 521.0 -
I 13 : 309.0 211 : 23.50 35.e. 55e..e. I 

: 30'3.0 222 : 23.50 35.6 592.2 272 23.50 1GI.B 754.0 : -
I 12 : 30'3.0 233 I 23.50 35.6 b27.8 287 23.50 174.8 : 802.6 I 
I I I 

: 10 
:-------------------------------------------------------------------------------------: 
I AVG : 30'3.2 I I 34.7 I I 176.0 I 
I I I I I I -

N I 12 I 12 : 11 : : 168.3 I 
I I I 

,_ 
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R 11 L P R 0 J E C T 8 L R S T SUI111RR'I TECHNICAL 
=======:=== =============:======================= ======================:======== ====== ===== ::;:: 

EXPLOSIVE T'IPE ANFO IREG EHER 

El<PL. OEHSIT'I 0.85 1.00 o.a5 

ur. sn:EHGTH 1.00 0.'36 0.95 

============================================================================================================;===========;==========:=============== . BLAST I 2 LOCRriOH N-'3 HOLE DIR11 6 ROOH IUDTH 2;! F"T SPACING 13 FT P.Oiol SEPARRrtOH 8 FT . 
: -------------~----------------------------------------------------------------------------·-----------------------------------·--------------

: : D E c K " u " B E R 1 : : D E c K H u " 8 E R 2 :-----------------------------------------------------------------------·----------· .... -----------------------------------------·--------------
: I . DEPfH . . DEL. . TOP . BOT . El<PL . LGTH NT • : SDOB : SOOB : P.F. . . DEL . fDP . BOT . EKPL : LGTH ur. : 5008 . P.F. . . . . . . . .. . . . . 

~ : ' : T'r'PE . Ff LB .. t . T'IPE . fT LB . .. . . :----------------·---------------------------------------------------·---------------------------------------------------·--------------
1 57.5 .. 8 9.0 12.0 ftHFO 3.0 31.3 3.3"1 1.75 0.37 .. 7 1E..O 20.0 AHFO "1.0 '11.7 2.'15 0.75 . . .. 
2 5'3.0 .. 8 '3.0 13.0 fltiFO "1.0 11.7 3.18 2.02 0.11 .. 7 1E:.O :!2.0 AHFO 1.0 11.7 2.15 0.75 . . .. 
3 63.0 .. 8 9.0 13.0 fltiFO 1.0 11.7 3.18 2.02 0."1"1 :: 7 11:1.0 ;~2.0 RHFO 1.0 11.7 2."15 0.75 .. 
1 60.0 : : 8 9.0 13.0 fltiFO 1.0 11.7 3.18 2.02 0.1'1 . . 7 1El.O 22.0 AHFO 1.0 '11. 7 2.'15 0.75 .. 
5 57.0 .. 7 9.0 11.0 FIHFO 5.0 52.1 3.08 2.11 0."19 .. r. 20.5 25.5 RNFO 5.0 52.1 2.'11 o.8r. . . .. 
& 57.5 .. 7 9.0 11.0 fltiFO 5.0 52.1 3.08 2.11 0."19 : : 6 20.5 25.5 AHFO 5.0 52.1 2.'11 0.86 . . 
7 57.0 .. 8 9.0 12.0 fltiFO 3.0 31.3 3.3"1 1.75 0.37 .. 1 1E..O 20.0 RNFO '1.0 '11.7 2.15 0.75 . . .. 
B 58.0 .. 8 9.0 12.0 ftHFO 3.0 31.3 3.3"1 1.75 0.37 .. 1 1E..O 20.0 RHFO "1.0 "11.7 2.15 0.75 . . .. . '3 59.0 .. 8 9.0 13.0 RHFO 1.0 11.7 3.1.8 2.02 0."1'1 .. 1 lEI.O 22.0 AHFO 1.0 '11.7 2.'15 0.75 . . . . . 

:10 56.0 .. 7 9.0 11.0 fltiFO 5.0 52.1 3.(18 2.11 0."18 .. r. 20.5 25.5 ANFO 5.0 52.1 2."11 0.86 . . .. 
:--------------------------------------------------------------------------------------------------------------------------------------------------:AU. . 58.10 .. 10 . "1.00 . "11.7 . 3.20 : 2.05 . 0.13 .. 10 : "1.30 . 11.8 . 2.11 . 0.78 . . . . . . . . . . . . 
:---------------------------------------------------------------------------------·-----·------------------------------------------------------------
:tfiM 56.0 : : 3.0 31.3 3.08 1. ?5 0.37 :: 1.0 "11.7 2.11 0.75 
: ttRM . 63.0 .. s.o . 52.1 . 3.31 . 2."11 . 0.19 : : 5.0 . 52.1 . 2."15 . 0.86 . .. . . . . . . . 
:sro . 2.00 .. 0.82 8.5 . o.u . 0.27 . o.os .. 0."19 . 5.01 . 0.02 . 0.05 . . . . . . . . . . . 
==================================================================~==================~~================================================~========== 

El<P LOSJ VES CONSUI1Pfl OM : AHFO 
THEOR. 208b 
RCTURL 1800 

0.8E. 
0.73 

EMER 
0 
0 

IREG 
0 
0 



\ 



========:=====:=======================================:=============:======~===========================================================:============== 
BUROEI1 10.3 Fr ~TrUHIT LEHGTH 12.27 Pf"RRER 113.0 

D E c K M u " B E R 3 .. 0 E c I< M u " 8 E R 1 :: D E c k .. --·------------------------------------------------·-----------------------------·-------------------------------------------------------------
DE:L . TOP . BOT . E:.CPL . LGTH l-IT. : 5009 . P.F'. .. DEL . TOP . eor . EMPL . LGTH l-IT. : SDOB . P.F. : : DEL . TOP : eoT . . . . . . . . . . . . . 

1: . TYPE . FT L8 .. 
' I TYPE . F"T LB :: I . . .. . ---·-------------------------------------------------·-----------------------------·------·----------------------------------------------------------

E. 26.5 30.5 RtiFO 1.0 11.? 2.15 0.75 .. 5 37.0 11.0 RHfl) 1.0 11.7 2.15 0.75 .. 1 17.5 51.5 .. .. 
E. 29.5 32.5 AHFO 1.0 11.7 2."'15 O.i'5 .. 5 39.0 13.0 AHFO 1.0 11.7 2.15 0.75 .. 1 1'3.5 53.5 .. .. 
E. 29.5 32.5 RHFO 1.0 11.7 2.15 0.75 .. 5 39.0 13.0 RHFO 1.0 11.7 2.15 0.75 :: 1 1'9.5 53.5 .. 
E. 29.5 32.5 AtiFO 1.0 11.7 2.15 0.75 :: 5 39.0 13.0 RHFO 1.0 11.7 2.15 0.75 .. 1 19.5 53.5 .. 
5 32.0 3?.5 AtiFO 5.5 51'.1 2.10 0.90 .. .1 11.0 1'9.5 RHFO s.s 5?.1 2.&6 0.93 .. .. . . 
5 32.0 3?.5 RHFO 5.5 5'7.1 2.10 0.90 .. 1 11.0 1'3.5 RHFO s.s 5?.1 2.?9 0.90 .. .. 01 

E. 26.5 30.5 RHFO 1.0 11.7 2.15 0.75 .. 5 37.0 11.0 RHFO 1.0 11.7 2.15 0.75 .. 1 17.5 51.5 .. I. 

e. 26.5 30,5 RHFO 1.0 11.7 2.15 0.?5 : : 5 37.0 11.0 RHFO 1.0 11.7 2.15 0.75 .. 1 17.5 51.5 I o 

Eo 29.5 32.5 RHFO 1.0 11.7 2.15 0.75 .. s 39.0 13.0 RHFO 1.0 11.7 2.15 0.15 : : 1 1'9.5 53.5 .. .,. 32.0 37.5 RHFO 5.5 57.1 2.10 0.'30 .. 1 11.0 1'~.5 RHFO 5.5 5?.1 2.10 0.90 .. -· .. . . 
--------------------------------------·---------------~-----------------------------------------------------------------------------------------------1(1 . 1.15 . 16.1 2.11 . O.BO . ' 10 : 1.15 I 1€..1 2.50 . 0.79 .. 7 . . . .. . . .. 
-~------------------------------------·--------------------------------------------·------------------------------------------------------------------1.0 11.7 2.10 0.75 .. 1.0 11.7 2.10 0.15 .. .. .. 

5.5 . 5"7.1 2.15 . 0.'30 .. 5.5 : 5?.1 2.?9 : 0.90 .. . . . . . . 
0.72 . 7.56 0.03 . 0.07 .. 0.72 . 7.56 0.12 . 0.05 :: . . . . . . 

======================================:===========================================================:================================================= 



\ 



================================================================= 
----------------------------------------------------------------: 
" u tl 9 E R 5 :: T 0 r A l 
-----------------·----------------------------------------------: 
Elo:Pl . LGTH !.IT • : SDOB : P.F. :: LENGTH . !.lEIGHT : P.r. . . 
T'r'PE : FT LB .. fT L8 .. 
----------------------------------------------------------------! AHFO "1.0 "11.7 2.31 0.7'J .. 1'J.O 1'3EI. 1 1).65 .. 
AHFO "1.0 <1S .• 7 2.1& 0.83 : : 20.0 20B.tr. 0.&7 
AHFO "1.0 <11.7 3.32 o.s8 : : 20.0 20EI.G 0.&3 
AHFO "1.0 <11. 7 2."15 0.75 : : 20.0 209.6 0.66 .. 21.0 219.0 0.73 .. . . 21.0 219.0 0.72. .. 
AHFO '1.0 '11.7 2.1& 0.83 .. 19.0 1 'JEI.1 0.611. .. 
AHFO "1.0 11.7 2.<15 0.75 .. 1'3.0 1 'JEI. 1 0.&1 .. 
RHFO "1.0 <11.7 2.1& 0.83 .. 20.0 20B.tr. 0.6i' .. 

: : 21.0 219.0 0.71 
----------------------------------------------------------------: . "1.00 . 11.7 : 2.13 . (l.7i' . . 20.0 . 208.6 . 0.68 . . . . . . . 
----------------------------------------------------------------: '1.0 '11. 7' 2.16 o.se : : 19.0 198.1 0.63 

"1.0 : ... 1. 7' . 3.32 . 0.83 : : 21.0 : 219.0 . 0.71 . . . 
0.00 : 0.00 . 0.<11 . O.O'J .. 0.132 a.s1 : 0.01 . . . . 

========= ===== :::;::::========= =====:====================== ===== 



\ 



fl H L PROJECT 9 LA S T S U H H A R Y TECHNICAL 0 AT A 

======~=================================================================================== 

EXPLOSIVE TYPE 

EXPL. DENSITY 

WT. Sfl::EHGTH 

AHFO 

0.85 

1.00 

lREG 

1.00 

EMER 

o.as 
0.'95 

====================::============================================================================================================================= . BLAST" • 3 LOCATION H-11 HOLE OIAI1 6 ROOH WIDTH 22 n SPACING 1:3 FT ROW SEPARATION 6 FT . :-------------------------------------------------·------------------------------·-----------------------------------------------------------
: : 0 E c K " u H 9 E R 1 .. 0 E c K H u H B E R 2 .. 

: --------------------------------------------------------------------------..------·-------------·----------------------------------------. • . OEPTH : : DEL. . TOP : BOT . El<PL : LGTH I«T. . SOOB . SOOB . P.F. : : DEL . TOP : BOT : EXPL : LGTH liT • . SDOB . P.F • . . . . . . . . . . 
: : • . TYPE . FT LB : : • . TYPE : FT LB . . . 

: ----------------------------------------------------------------·---------------------------------------.-------------------------
1 53.9 .. 7 9.5 13.5 AMFO 1.0 11.7 3.32 2.15 0.3'll .. 6 20.0 21.5 AHFO 1.5 16.'3 2.13 0.81 . . . 
2 52.0 .. 7 '3.5 13.5 AMFO 1.(1 11.7 3.32 2.15 0.3'9 ' 20.0 21.0 RNFO 1.0 11.7 2.15 0.75 .. 
3 51.5 .. 7 '3.5 13.5 AMFO 1.0 11.7 3.32 2.15 0.3'll 6 20.0 21.0 RNFO 1.0 11.7 2.15 0.75 .. 
1 55.? .. 7 9.5 11.5 AMFO 5.0 52.1 3.22 2.11 0.17 6 21.0 26.0 RHFO s.o 52.1 2.11 0.86 .. 
5 56.0 : : 7 9.5 11.5 RHFO s.o 52.1 3.22 2.11 0.17 6 21.0 26.0 RNFO 5.0 52.1 2.11 0.8& 
6 5&.5 .. 7 '3.5 11.5 RHFO s.o 52.1 3.22 2.11 0.17 6 21.0 26.0 RNFO 5.0 52.1 2.11 0.86 .. 
7 56.2 .. 7 9.3 1 ... 5 RHFO s.o 52.1 3.22 2.11 0.17 6 21.0 2&.0 RHFO 5.0 52.1 2.11 0.86 .. 
8 56.3 .. 7 9.5 11.5 RHFO s.o 52.1 3.22 2.11 0.17 6 21.0 26.0 RNFO 5.0 52.1 2.11 0.8& .. 
'3 !56.9 .. 1 9.5 11.5 RHFO 5.0 52.1 3.22 2.11 0.17 6 21.0 26.5 RHFO 5.5 57.1 2.'10 0.'!10 .. 

ao 57.9 :: 7 '1.5 15.0 ANFO 5.5 57.1 3.18 2.10 --o.so 6 21.5 27.0 RNFO 5.5 57.1 2.'10 0.'!10 
:13 51.0 :: 7 '3.5 13.5 RHFO 1.0 11.7 3.32 2.15 0.3'9 . : 6 20.0 21.0 RNFO 1.0 11.7 2.15 0.75 
:11 51.0 .. ., 9.5 13.5 RNFO 1.0 11.7 3.32 2.15 0.3'9 .. 6 2(1.0 21.0 RNFO 1.0 11.7 2.15 0.75 .. . . 
as 51.0 .. ? '1.5 13.5 RNFO 1.0 11.7 3.32 2.15 0.3'1 .. 6 20.0 21.5 FIMFO 1.5 ""·' 2.13 0.81 . . .. 
:16 55.9 : : ? 9.5 11.5 RMFO 5.0 52.1 3.22 2.11 0.17 .. 6 21.0 26.0 RNFO 5.0 52.1 2.11 0.8& .. 
:17 56.2 :: 7 9.5 11.5 RNFO 5.0 52.1 3.22 2.11 0.17 ~ : 6 21.0 26.0 RHFO s.o 52.1 2.11 0.86 
:18 56.8 .. 7 9.5 11.5 RHFO s.o 52.1 3.22 2.11 0.17 .. 6 21.0 26.5 FIHFO s.s 57.1 2.'10 0.90 . . .. 
:19 57.0 .. 7 9.5 11.5 RNFO 5.0 52.1 3.22 2.11 0.17 .. 6 21.0 26.5 FIHFO 5.5 57.1 2.'10 0.90 .. . . 
:20 56.9 : : 7 9.5 11.5 RHFO 5.0 52.1 3.22 2.11 0.17 .. 6 21.0 26.5 RHFO 5.5 57.1 2.10 0.90 .. 
:21 56.3 .. 7 9.5 11.5 RNFO 5.0 52.1 3.22 2.11 0.17 .. 6 21.0 26.0 RHFO s.o 52.1 2.11 0.8G . . .. 
:22 SG.? .. 7 9.5 11.5 RMFO 5.0 52.1 3.22 2.11 0.17 . . 6 21.0 26.5 RNFO 5.5 57.1 2.10 0.90 '. . . 
:---------------------------------------------------------------------------~-------------------------------------------------· 
:Rv. : 55.22 .. 20 . 1.?!1 : 19.3 : 3.25 : 2.12 . O."'!S ~ : 20 . 1.90 . 51.1 : 2.12 . 0.81 .. . . • . . :-----------------------------------------------------------------------------------------------------------------------------· 
:HIM 51.0 : : 1.0 11.7 3.18 2.10 0.39 : : 1.0 11.7 2.'10 0.75 
:11A)( . !57.9 . . 5.5 . 57.1 . 3.32 . 2.15 : o.so .. 5.5 . 57.1 : 2.15 . 0.90 . .. . . . . . . . 
:sTo . 2.19 . . o.so . 5.21 . o.os . 0.02 . 0.01 .. 0.55 . 5.76 . 0.02 . 0.06 . . . . . . . . . . . . 
---------------------------------------------------··------------------------------------·-------------------------------------------------------------------·-----------------------------·--------------------------------------------------·-----------------------------------------------------

E~PLOSIVES COHSUHPTIOH I ANFCI ENER IREG 
THEOR. 30"10 0 1292 
ACTUAL 2'300 0 9!'10 

0.95 0.73 
t::" 0.91 0.73 -) 



======================================================================================================================================================= 
BURDEH 10.3 fT WTI'IJHIT LEHGTH 12.2? PFAREA 113.0 

-------------------------------------------------------------------------------------~----------------------------------------------------·------------: 
0 E c II: H u H B E R 3 .. 0 E c K H u H B E R 1 .. r 0 T A L .. . . --·----------------------------------------------------------------------------------------------------------------------------------: 

DE~ : TOP . BOT : E:.CPL . LGTH WT. . SDOB . P.F. : : DEL . TOP . BOT . EI<PL . LGTH UT • . SDOB : P.F. .. LEHGTH . WEIGHT . P.F • . . . . . . . . . .. . . 
1: . TYPE . rr LB :: • . TYPE . F'T LB .. Fr LB . . . . . . -------------------------------.. -------------------------------------------------------------------------------------------: 
~ 31.0 36.0 RHfO 5.0 52.1 2.11 0.86 .. 1 12.5 17.5 IREG s.o 61.3 2.23 0.98 .. 18.5 202.1 0.71 .. . . .. 30.5 31.5 AHF'O 1.0 11.? 2.15 0.75 .. 1 11.0 15.5 IREG 1.5 55.2 2.30 0.91 :: 16.5 180.3 o.t5 "' .. 
5 30.5 31.5 AHFO 1.0 11.? 2.15 0.75 .. 1 11.0 15.5 IP.EG 1.5 55.2 2.1? 0.95 .. 16.5 180.3 O.E.6 .. .. 
c· 32.5 :n.5 AHF'O 5.0 52.1 2.11 0.86 .. 1 11.0 19.5 IREG 5.5 6?.5 2.20 1.05 .. 20.5 223.9 0.?6 ~· .. . . .. 32.5 3?.5 AHFO 5.0 52.1 2.11 0.96 .. 1 11.0 19.5 IREG 5.5 67.5 2.2? 1.02 .. 20.5 223.9 0.75 ~· .. . . •. 32.5 3?.5 AHfO 5.0 52.1 2.11 0.86 :: 1 11.0 19.5 IREG 5.5 6?.5 2.10 0.98 .. 20.5 223.9 0.75 ~· .. 
c· 32.5 3?.5 AHfO 5.0 52.1 2.11 0.86 :: 1 11.0 19.5 IREG 5.5 6?.5 2.32 1.00 .. 20.5 223.9 0.75 ~· .. 
c· 32.5 3?.5 AHfO 5.0 52.1 2.11 0.86 .. 1 11.0 11.5 I REG 5.5 6?.5 2.35 0.99 '. 20.5 223.9 O.i'5 "' .. . . .. 33.0 38.5 RHF'O 5.5 5"i'.1 2.10 0.90 .. 1 15.0 50.5 IREG s.s 6?.5 2.22 1.01 .. 21.5 231.3 0.?8 .. .. . . 
s 33.5 39.0 AHF'O 5.5 5"i".1 2.10 0.90 .. 1 15.5 51.5 IREG 6.0 ?3.6 2.22 1.08 .. 22.5 215.? o.ao .. . . 
5 30.5 :31.5 AHFO 1.0 11.? 2.15 0.75 .. 1 11.0 15.0 IREG 1.0 1'3.1 2.19 0.89 .. u..o 171.2 O.E.1 .. .. 
5 30.5 31.5 AHF'O 1.0 11.? 2.15 0.75 .. 1 11.0 15.0 IREG 1.0 19.1 2.19 0.89 .. 16.0 171.2 o.e.1 .. .. 
5 31.0 36.0 AHFO 5.0 52.1 2.11 0.86 .. 1 12.5 1?.5 I REG s.o 61.3 2.28 0.9? :: 18.5 202.1 0.71 .. 
c· 32.5 3?.5 AHF'O 5.0 52.1 2.11 0.96 .. 1 11.0 19.5 IREG 5.5 67.5 2.25 1.03 .. 20.5 223.9 0.76 .. .. .. .. 32.5 3?.5 AHF'O 5.0 52.1 2.11 0.86 .. 1 11.0 19.5 IREG 5.5 67.5 2.32 1.00 .. 20.5 223.9 0.75 .. .. .. ... 33.0 38.5 AHFO 5.5 57.1 2.10 0.90 .. 1 15.0 50.5 IREG 5.5 6?.5 2.22 1.01 .. 21.5 231.3 0.?8 ~· .. .. 
c• 33.0 38.5 AHF'O 5.5 57.1 2.10 0.90 .. 1 15.0 50.5 IREG 5.5 67.3 2.2? 1.02 :: 21.5 231.3 0.78 "' .. 
5 33.0 38.5 AHF'O 5.5 57.1 2.10 0.90 .. 1 15.0 50.5 IREG 5.5 6?.5 2.25 1.03 .. 21.5 231.3 0.?8 .. .. 
5 32.5 3?.5 AHfO 5.0 52.1 2.11 0.86 .. 1 11.0 19.5 IREG 5.5 67.5 2.35 0.99 .. 20.5 223.9 0.?5 .. .. 
s 33.0 38.5 AHFO 5.5 5·1.1 2.10 0.90 .. 1 15.0 50.5 IREG 5.5 6?.5 2.20 1.05 :: 21.5 2!11.3 0.?8 .. --·-------------------------------------------------------------------------------------------------------------------------------: 

20 . 1.'95 . 51.6 2.11 . o.a5 .. 20 . 5.23 . 61.1 2.26 . 1.oo .. 11.8 . 216.1 . 0.?1 . . . . . . . . . . . . --------------------------------------------------------------------------------------------------------------------------------------: 
1.0 "C1.? 2.10 0.75 :: 1.0 19.1 2.17 0.89 : : 16.0 171.2 0.£.1 . 5.5 . 5·~ .... 2.15 : 0.'90 .. 6.0 . ?::..G 2.10 . 1.08 .. 22.5 . 215.? . o.ao . . . . . . . .. . . . 0.:51 : 5.58 0.02 . 0.05 .. 0.55 . 6.?1 0.06 . 0.05 . . 2.018 . zz.;,1 . o.a5 . • .. . . . . . . ------------------------------------------------------------------·---------------·---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------·-------------



A I'll PROJECT B L A S T SUHHARY TECHNICAL DATA --·---------------·------·----------------------------------------·-------------------·---------·------------------------------------------------------------------------·---------·-------
El(PL05IIJE TYPE AHFO IREG El'iER 

El(PL. DEHSITY 0.95 1.00 0.95 

WT. STREHGTH 1.00 0.9& 0.95 

========================================================================================================================:=========================== 
' BLRST t 1 LOCRTIOH H-1.H-2 HOLE DIRH 9 ROOH 14IOTH 22 n SPRCUII3 1& FT ROW SEPRRATIOH 10 H ' 
:-----------------------------------------------------------------------------------------------------------------------------------------------------:: D E c IC H u " 9 E R 1 .. D E c IC H u " 9 E R 2 .. . . '. :----------------------------------------------------------------------------------------------------------------------------------------------------
' s !DEPTH :: DEL . TOP . BOT ' E)Ct>L . LGTH ICT. . SDOB . sooa . P.r. .. DEL . TOP : EIOT . E)Ct>L . LGTM ICT. . 5008 . P.F. :: . . . . . . . . .. . . . . . .. s : TYPE . FT LB . ' t . TYPE ' FT LB :: .. . '' ' . 
:------------------------------------------------------------------------------------------------------·----------------------------------------------:t-1 r.r..o .. 7 13.0 17.0 RHFO 1.0 71.2 3.58 2.26 0.1E. 6 21.5 ' 29.8 RHFO 5.3 98.3 2.12 1.09 '' .. '' : J.-2 &&.5 t: 7 13.0 17.0 RHFO 1.0 71.2 3.58 2.26 0.1E. 6 21.5 29.8 RHFO 5.3 99.3 2.12 1.01 '. '. : J.-3 "" .0 

.. 1 13.0 17.0 RHFO 1.0 71.2 3.58 2.21; 0.1E· 6 21.5 29.0 RHFO 1.5 83.1 2.30 1.01 '. 
!1-5 &&.9 : ~ 1 13.0 17.0 RHFO 1.0 71.2 3.58 2.21; 0.1E· 6 21.5 2CJ.8 RHFO 5.3 98.3 2.12 1.09 
: l.-6 &7.3 '' 1 13.0 17.0 RHFO 1.0 71.2 3.58 2.2G 0.1E. 6 21.5 29.8 RHFO '5.3 '98.3 2.12 1.01 '' : l.-7 62.0 :: 1 13.0 17.0 . AHFO 1.0 71.2 3.58 2.2G 0.1E. 6 21.5 28.5 RHFO 1.0 71.2 2.2& 0.9'9 
: 1.-a &5.'9 :: 1 13.0 17.0 RHFO 1.0 71.2 3.58 2.2G 6 21.5 2'9.8 RHFO 5.3 98.3 2.12 
: J.-'3 GG.O :: 7 13.0 17.0 RHFO 1.0 71.2 3.58 2.2G 6 21.5 29.8 RHFO 5.] '98.3 2.12 
:1-10 &&.3 :: 1 13.0 17.0 Rt.FO 1.0 71.2 3.58 2.26 G 21.5 29.8 RHFO 5.3 98.3 2.12 
:1-11 &0.0 '' 7 13.0 17.0 RHFO 1.0 71.2 6 21.5 2.9.0 RHFO 3.5 61.9 .. 
:1-12 &0.0 :: 7 13.0 17.0 RHFO 1.0 71.2 . : 6 21.5 2.9.0 RHFO 3.5 &1.9 
!2-l G1.1 ~ : 1 13.0 17.0 RHFO 1.0 71.2 3.58 2.26 0.1£ .. G 21.5 29.0 RHFO 1.5 83.1 2.30 1.01 '. .. . ' 
:2-2 61.5 . ' 1 13.0 17.0 RHFO 1.0 71.2 3.58 2.26 0.1E. .. G 21.5 29.5 RHFO 5.0 92.7 2.32 1.01 .. .. ' . . . 
=~!-3 &1.3 :: 1 13.0 17.0 RHFO 1.0 71.2 3.58 2.26 0.1E. :: G 21.5 29.0 RHFO 1.5 83.1 2.30 1.01 .. . . 
:2-s &1.0 :: 1 13.0 17.0 RHFO 1.0 71.2 3.58 2.26 0.1£ . . 6 21.5 29.0 RHFO 1.5 83.1 2.30 1.01 .. .. . . 
!2-G &G.O :: 7 13.0 17.0 RHFO 1.0 71.2 3.58 2.26 0.1£ . . 6 21.5 2CJ.8 RHFO 5.3 98.3 2.12 1.01 .. . ' .. 
:2-7 61.0 .. 1 13.0 17.0 RHFO 1.0 71.2 3.58 2.26 0.1E. . . G 21.5 29.0 RHFO 1.5 83.1 2.30 1.01 .. '. . . . . 
!2-9 65.0 .. 7 13.0 11.0 RHFO 1.0 71.2 3.58 2.26 . . 6 21.5 2'9.5 RHFO 5.0 '92.7 2.32 . ' .. .. . . 
: 2-'3 65.0 .. 1 13.0 11.0 RHFO 1.0 71.2 3.58 2.26 0.1£ .. G 21.5 2'9.5 RHFO 5.0 92.7 2.32 1.01 .. '. . . . . 
: ;;:~-10 61.5 :: 7 13.0 17.0 RHFO 1.0 71.2 3.58 2.2G '. 6 21.5 29.5 RHFO s.o 92.7 2.32 .. . . '. : c~-11 60.0 '. 7 13.0 17.0 RHFO 1.0 71.2 :: 6 21.5 28.0 AHFO 3.5 &1.9 :: . ' 
:2-12 &0.0 '' 1 13.0 17.0 RHFO 1.0 71.2 . ' 6 21.5 28.0 RHFO 3.5 &1.9 .. .. '' . . 
:-------------------------------------·-------------------------------------------~·-------------------------------------------------------------------!FIV. :&-1.21 '' 22 : ... oo ' 71.2 ' 3.58 . 2.2G : 0.1E. '' 22 : 1.68 . 8&.7 ' 2.35 ' 1.06 '' .. ' ' . '' . ' . '. 
; -·-------------------------------------------------------------------------~----·-----------------------------------------------------------------
:HIH 60.0 . ' 1.0 71.2 3.58 2.26 0.1E. '. 3.5 &1.9 2.2& . 0.99 .. . ' . . 

' .. 
:HA:.C ' 67.3 .. 1.0 . 71.2 ' 3.58 ' 2.2G : 0.1E. .. 5.3 ' 98.3 : 2.12 : 1.09 .. . .. ' ' ' .. . .. 
:sTD . 2.35 :: 0.00 o.o .oo ' 0.01) . o.oo .. 0.68 ' 12.& ' 0.0& : 0.03 .. . ' . .. ' . .. 
=================:================:===~===========================================::=========================================:========================= 

E:<PLOSI VES COHSUHPTI Ott : RHFO EHER IREG 
THEOR. 5700 0 2582 
ACTUAL 5725 0 2610 

1.00 1.02 
C" o.as 1.02 en 



---·-----------------------------------------------------------------------·-----··---·-----------·---------·-----------------------------·------------------------------------·-----------------------------------------------------------------·-----------·------------------·-------------------··-------------------
BUROEH 12.8 FT WT/UHIT LEHGTH 21.81 PFRRER 176.0 -------------------------------------------------------------------------------··---------------·------------------------------------------------------- ~ 

D E C 1: H U 11 El E R 3 .. .. 0 E C K HUI1BER 1 .. .. T o T A L -------------------------------------------------------------------------------··------·-----·----------------------------------------------------·-: 
DEL : TOP 

" 
: BOT : E'APL : LGTH 

: T'~PE : FT 
lofT. : 5008 
LB 

: P .F. : : DEL : TOP 
:: . : BOT : E)o'.PI_ : LilT H 

: T'r'PE : FT 
NT. 

LB 
: 5008 : P.F. :: LEHGTI-1: WEIGHT: P.F. 

:: FT LB 
------------------------------------------------------------------------------------------------------------------------------------------------------; 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

38.3 
38.3 
:t&.8 
38.3 
38.3 
:.16.0 
:t8.3 
~8.3 
~8.3 
:15.5 
35.5 
3&.8 
37.5 
;1&.8 
36.8 
;18.3 
36.8 
~17 .5 
37.5 
a7.5 
~5.5 
35.5 

13.6 
13.6 
12.1 
13.6 
13.6 
11.3 
13.6 
13.& 
13.6 
10.8 
10.8 
12.1 
12.8 
12.1 
12.1 
13.& 
12.1 
12.8 
12.8 
12.8 
10.8 
10.8 

RHFO 
AHFO 
RHFO 
RHFO 
RHFO 
RHFO 
RHFO 
RHFO 
R11FO 
RI1FO 
RHFO 
RHFO 
AHFO 
RHFO 
RHFO 
RHFO 
RHFO 
RI1FO 
RHFO 
RHFO 
RHFO 
RHFO 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

913.3 
913.3 
CJa.3 
CJa.3 
913.3 
913.3 
CJQ.3 
99.3 
913.3 
99.3 
99.3 
913.3 
913.3 
CJa.3 
CJa.3 
9a.3 
CJa.l 
99.3 
98.3 
99.3 
99.3 
CJa.3 

2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 

2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 

1.09 
1.09 
1.09 
1.09 
1.09 
1.09 

1.09 
1.09 
1.09 
1.09 
1.09 
1.09 

1.09 

.. .. .. . . .. .. .. .. .. .. . . .. .. .. .. .. .. . . .. .. .. . . .. .. .. .. . ' . . .. .. .. . . .. .. .. . . . . . . .. .. . . . . .. .. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

52.1 
52.1 
SO.& 
52.1 
52.1 
19.8 
52.1 
52.1 
52.1 
17.3 
17.3 
50.6 
51.3 
50.6 
50.6 
52.1 
50.6 
51.3 
51.3 
51.3 
17.3 
17.3 

5·1.1 
513.0 
55.9 
5e.o 
sa.o 
55.1 
5·1.1 
57.1 
57.1 
52.6 
52.6 
5~). 9 
56.6 
55.9 
55.9 
57.1 
5!). 9 
56.& 
56.6 
56.6 
52.6 
52.6 

IP.Eil 
I REG 
lli'.Eil 
IP.Eil 
IP.EG 
IF:Eil 
IP.Ell 
IREI:J 
IF:Eil 
IP.Eil 
n:m 
IP.Eil 
n:m 
IP.E13 
lREil 
IF:Eil 
IP.Eil 
IF:EG 
lli:£.13 
IREG 
IREG 
lli:£.13 

5.3 
5.9 
5.3 
5.9 
!5.9 
5.3 
5.3 
5.3 
!5.3 
5.3 
!5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

115.6 
128.7 
115.6 
128.7 
128.7 
115.6 
115.& 
115.6 
115.6 
115.6 
115.6 
115.6 
115.6 
115.6 
115.6 
115.& 
115.6 
115.6 
115.6 
115.6 
115.6 
115.6 

2.31 
2.27 
2.21 
2.35 
2.13 
1.96 
2.29 
2.31 
2.37 

2.29 
2.17 
2.27 
2.21 
2.31 
2.21 
2.27 
2.27 
2.17 

1.22 
1.32 
1.27 
1.28 
1.25 
1.10 

1.23 
1.29 
1.21 
1.27 
1.22 
1.27 

1.21 

.. .. .. .. .. .. 
:: .. .. .. .. 
: : 
: : .. .. .. .. .. .. 
: : .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
:: 

1'3.9 
20.5 
1'3.1 
20.5 
20.5 
18.6 
1"3.9 
1'3. 9 
1"3. 9 
18.1 
18.1 
1"3.1 
1'9.6 
19. 1 
19. 1 
1"3. CJ 
1'9.1 
1'9. 6 
1'9.6 
1'3.6 
18.1 
18.1 

386.2 
3'3'9.3 
3?1.1 
3'99.3 
39'3.3 
3£2.1 
386.2 
386.2 
386.2 
352.'9 
352.'9 
3?1.1 
lfJ0.7 
371.1 
3?1.1 
386.2 
3?1.1 
lfJO. 7 
380.7 
lfJ0.7 
352.'3 
352.'3 

O.CJO 
0.'92 
0.8'3 
0.'32 
0.'31 
o.9o 

0.88 
0.'91 
0.8'3 
0.8'3 
0.'30 
0.8'3 

0.'30 

-------·-----------------------------------------------------------------------------------------··-----------------------------------------------------: 
22 : s.3o : CJa.3 2.12 : 1.09 :: 22 : 5.38 : 117.1 : 2.26 : 1.27 .. .. 1'9.1 : 376.5 : o.CJo 
-------·---------------------------------------------------·-----------------------·------------------------------------------------------------------: 

5.3 
5.3 

o.oo 

'!113.3 
: '313.3 
: o.oo 

2.12 
2.12 
0.00 

1.09 
: 1.0'3 

.oo 

.. . . .. .. .. .. 
5.3 
5.9 

0.21 

115.6 
: 128.7 

1.1i0 

1.'!1& 
: 2."13 
: 0.10 

1.22 
: 1.10 
: o.os 

.. .. 18.1 
20.5 

:: 0.782 
.. .. 352.'9 

: 399.3 
: 1"1."32 

: 0.88 
: 0.'92 
: 0.01 

============================================::============================:===================================================-========================== 

. . . . _, .. ; 



R H L P R 0 J E C T .: L R S T S U It It A R Y T E C H H I C A L 0 R r A 
========== :::::::: =====:::: =========== ::;:::::================= ===== ========== ========== ========== :::::: 

E)(PLOSIIJE TVPE 

E)(PL. DEt-151 TY 

lo!T. STREMGTH 

RHFO 

0.65 

1.00 

IREG EHER 

1.00 o.es 

0.~6 0.95 

=============================================:::::::::::::::::.:::::::::::::::::==============:::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::::::::::================ 
: BLAST :t 5 LOCAfiOH H-1~ HOLE DIAH 6 ROOtt WIDTH 22 FT SPACIHt3 13 FT ROI4 SEPARRfiOM 8 Fr 
:----------------·----------------------------------------------------------------------·------·---------------------------------------·-----------------.. . . D E C K H U It B E R 1 .. . . 0 E C K 2 .. . . 
~--------------------------------------------------------------------------------------·--------------------------------------------------------------: t :DEPTH :: DEL: TOP 

:: I 
: EIOT : EI<PL I LGTH 

: TYPE : FT 
~r. 
LB 

: SDOB : SDOB : P.F. :: DEL : TOP 
! : • 

: BOT : EI<PL : LGTH 
: TYPE : FT 

wr. 
LB 

: SDOB l P.F. .. . . .. . . 
;---------------~----------------------------------------------------------------------~--------------------------------------------------------------

1 
2 
3 
1 
5 
6 
7 
8 
9 

:to 
:u 
:12 
113 
:11 
as 
:16 
:17 
:18 
:19 
:20 
:21 
l22 
:23 
:21 
:25 
:26 
l27 
:28 
:z9 
: ~10 

'f3.5 
19.0 
19.0 
18.5 
19.0 
"18.5 
18.5 
19.0 
18.0 
19.0 
51.0 
59.0 
17.5 
19.0 
50.0 
50.0 
19.0 
51.0 
19.5 
1'9.5 
1'9.5 
17.5 
18.5 
19.0 
18.5 
18.5 
19.0 
17.0 
50.0 
18.0 

.. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . 
: : .. .. .. . . .. . . .. . . 
: : 
: : 
: : 
:: 
:: .. . . .. . . .. . . .. .. .. . . .. . . .. . . .. . . .. .. . . .. . . 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
'9.5 
9.5 
9.5 
9.5 
'9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 

13.5 
13.5 
13.5 
13.5 
13.0 
13.5 
13.5 
13.5 
13.0 
13.5 
13.5 
15.5 
13.0 
13.5 
13.5 
13.5 
13.5 
!.3.5 
13.5 
13.5 
13.5 
13.0 
13.5 
13.5 
13.5 
13.5 
13.5 
1.2.5 
13.5 
13.0 

AHFO 
AHFO 
ANFO 
AHFO 
AtfFO 
ANFO 
AHFO 
AMFO 
AHFO 
ANFO 
AHFO 
AHFO 
AHFO 
RHF'O 
AHFO 
RHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
RHFO 

1.0 
1.0 
1.0 
1.0 
3.5 
1.0 
1.0 
1.0 
3.5 
1.0 
1.0 
6.0 
3.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.5 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 
1.0 
3.5 

11.7 
11.7 
11.7 
11.7 
36.5 
11.7 
11.7 
11.7 
36.5 
11.7 
11.7 
62.6 
36.5 
11.7 
11.7 
11.7 
11.7 
11.7 
11.7 
11.7 
11.7 
36.5 
11.7 
11.7 
11.7 
11.7 
11.7 
31.3 
11.7 
36.5 

3.32 
3.32 
3.32 
3.32 
3."10 
3.32 
3.32 
3.32 
3.10 
3.32 
3.32 
3.15 
3.10 
3.32 
3.32 
3.32 
3.32 
3.32 
3.32 
3.32 
3.32 
3.10 
3.32 
3.32 
3.32 
3.32 
3.32 
3.50 
3.32 
3."10 

2.1b 
2.1G 
2.16 
2.16 
2.1'3 
2.16 
2.16 
2.16 
2.1'3 
2.1G 
2.15 
2.27 
2.1'3 
2.16 
2.16 
2.16' 
2.16 
2.15 
2.16 
2.16 
2.16 
2.1'3 
2.16 
2.16 
2.16 
2.16 
2.16 
2.06 
2.1G 
2.1'3 

0.11 
0.11 
0.11 
0.11 
0.3i' 
0.11 
0.11 
0.11 
0.3i' 
0.11 
0.3'3 
0.55 
0.3i' 
0.11 
0.11 
0.11 
0.11 
0.39 
0.11 
0.11 
0.11 
0.3i' 
0.11 
0.11 
0.11 
0.11 
0.11 
0.31 
0.11 
0.3i' 

.. .. .. . . .. .. .. . . 
: : .. . . .. . . .. . . .. . . .. . . 
: : .. .. .. . . . . . . 
: : 
: : .. .. . . . . .. . . 
: : 
: : 
I f . . 
: : .. .. .. . . 
I' . . .. . . .. . . .. .. .. . . 

19.0 
19.0 
19.0 
19.0 
18.5 
19.0 
1'9.0 
19.0 
18.5 
19.0 
20.0 
21.5 
18.5 
19.0 
19.0 
19.0 
19.0 
:w.o 
1 ':i.O 
11.0 
19.0 
18.5 
19.0 
19.0 
19.0 
19.0 
19.0 
17.5 
19.0 
18.5 

23.0 
23.5 
23.5 
23.5 
22.5 
23.5 
23.5 
23.5 
22.5 
23.5 
21.5 
27.5 
22.5 
23.5 
23.0 
23.0 
23.5 
21.0 
23.0 
23.0 
23.0 
22.5 
23.5 
23.5 
23.5 
23.5 
23.5 
21.5 
23.0 
22.5 

AHFO 
At4FO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AtiFO 
AHFO 
AHFO 
AMFO 
ANFO 
AHFO 
ANFO 
AHFO 
AHFO 
AHFO 
AHFO 
ANFO 
AHFO 
ANFO 
AHFO :­
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 

1.0 
1.5 
1.5 
1.5 
1.0 
1.5 
1.5 
1.5 
1.0 
1.5 
1.5 
6.0 
1.0 
1.5 
1.0 
1.0 
1.5 
1.0 
1.0 
... o 
1.0 
... 0 
1.5 
1.5 
... 5 
1.5 
1.5 
... 0 
1.0 
1.0 

.. 1.7 
16.9 
16.9 
16.9 
11.7 
16.9 
16.9 
.. 6.9 
11.7 
..6.9 
.. 6.9 
62.6 
11.7 
16.9 
.. 1.7 
11.7 
.. 6.9 
11.7 
11.7 
11.7 
11.7 
11.7 
16.9 
16.9 
16.9 
16.'!1 
16.9 
11.7 
11.7 
11.7 

2.15 
2.13 
2.13 
2.13 
2.15 
2.13 
2.13 
2.13 
2.15 
2.13 
2.13 
2.39 
2.15 
2.13 
2.15 
2 ... 5 
2 ... , 
2.15 
2.15 
2.15 
2.15 
2.15 
2.13 
2.13 
2.1:3 
2.13 
2.13 
2.15 
2.15 
2.15 

0.75 
0.81 
0.81 
0.81 
0.75 
0.81 
0.81 
0.81 
0.75 
0.81 
0.81 
0.95 
0.75 
0.81 
0.75 
0.75 
0.81 
0.75 
0.75 
0.75 
0.75 
0.75 
0.81 
0.81 
0.81 
0.81 
0.81 
0.75 
0.75 
0.75 

I' . ' .. . . 
: : .. . . .. 
I 0 .. . . .. . . .. . . .. . . .. . . 
:: 
:: .. . . .. . . .. . . .. . . 
:: .. . . .. . . .. . . .. . . .. . . .. . . 
:: .. '. .. . . .. 
f I .. . . .. . . .. . . 

: -------------------------------·----------------------------------------------.. -------------------------------------------------------
:AV.: 19.37 :: 30 : 3.95 : .. 1.2 : 3.33 : 2.1'3 : 0.11 : : 31] : 1.32 : 15.0 : 2.11 : 0.78 .. . . 
:---------------~--------------------------------------------------·----------------------~-----------------------------------------------------------:ttiH 
: HA:< : 
:sTo : 

17.0 
59.0 
2.21 

.. . . 
:: .. . . 

3.0 
6.0 

0 ... 6 

31.3 
: 62.6 
: "1.91 

3.15 
: 3.50 
: o.os 

2.06 
: 2.15 
: o.oa 

: 0.3 .. 
: 0.55 
: 0.03 

:: 
: : 
:: 

1.0 
6.0 

0.10 

11.7 
: 62.6 
: 1.22 

2.39 
: 2.15 
: 0.01 

0.75 
: 0.95 
: 0.0"1 

.. . . .. . . .. 
=================:=====================================================================:=============================================================:: 

EXPLOSIVES COHSU11PfiOH : AHFO 
THEOR. 3869 
ACTUAL 3000 

0.78 
0.66 

ENER 
0 
0 

IREG 
150'9 
1800 
1.1'9 
1.19 



======================================================================================================================================================= 
BUROEH 10.3 FT WT/UHIT LENGTH 12.27 PFARER 113.0 -... ·-----·------------------------------------------------------------------------··-------------------------------------------------: 

0 E c " " u " e E R ~ .. D E c I< " IJ " B E R 1 .. r 0 r R L .. . . 
---------------------------------------------------------------------------------------------------------------------------------------------------·-: 
DEL . TOP . BOT . EXPL . LGTH WT. . SDOB . P.r. : : DEL . TOP : BtlT . &.PL . LGTH WT. : SOOB . P.F. .. LEttGTH : WEIGHT . P.F • . . . . . . . . . . . . . 

t: . T1,.PE . ff LEI : : • . T'r'PE . FT LB IO FT LB . . . . .. 
---·----------------------------------------------------------------------- --------------------------------------------------------------------------: 

5 2'3.5 33.5 RMFO 1.0 11.7 2.15 0.75 .. 1 10.0 11.0 IREil 1.0 -.g,1 2.05 0.'31 :: 16.0 171.2 0.66 '' 5 ~0.0 31.0 RMFO 1.0 11.7 2.31 0.7'3 ,, 1 10.0 11.0 IP.EG 1.0 19.1 1.91 0.'3'3 .. 16.5 17'3.1 0.6'3 . ' .. 
5 30.0 31.0 RMFO 1.0 11.7 2.31 0.7'3 .. 1 10.0 11.0 IP.Eil 1.0 1"11.1 1.91 0.'3'3 01 16.5 179.1 0.6'3 .. . . 
5 ~0.0 31.0 AMFO 1.0 11.7 2.31 0.7'3 .. 1 10.0 11.0 H:Eil 1.0 19.1 1.78 1.05 .. 16.5 17'3.1 0.70 .. II 

5 ,"3,0 33.0 AMFO 1.0 11.7 2.31 0.7'3 .. 1 ~'3.0 13.0 IREil 1.0 19.1 1.91 0.'3'3 .. 15.5 169.0 0.66 .. lo 

5 :!10.0 31.0 RMFO 1.0 11.7 2.31 0.7'3 .. 1 10.0 11.0 IP.EG 1.0 -.g,1 1.78 1.05 .. 16.5 17'3.1 0.70 '' .. 
'5 30.0 31.0 RMFO 1.0 11.7 2.31 0.7'3 .. 1 10.0 11.0 IREG 1.0 19.1 1.78 1.05 II 16.5 179.1 0.70 .. .. 
c· ::10.0 31.0 RMFO 1.0 11.7 2.:n 0.7'3 .. 1 10.0 11.0 IREG 1.0 -.g,l 1.91 0.9'3 .. 16.5 17'3 .1 0.6'3 .. .. .. 
5 2'3 .o 33.0 AMFO 1.0 11.7 2.~1 0.7'3 :: 1 3'3.0 13.0 IP.EG 1.0 -.g,1 1.91 0.'39 .. 15.5 169.0 0.66 .. 
c• 30.0 31.0 AMFO 1.0 11.7 2.31 o. 7'3 .. 1 10.0 1'1.0 IREG 1.0 -.g,1 1.91 0.'3'3 '. 16.5 17'3.1 0.69 .. . ' .. 
'5 !ll.O 36.0 RMFO 5.0 52.1 2.11 o.8e. .. 1 12.5 17.5 IRE!l s.o 61.3 2.28 0.'37 ! : 18.5 202.1 0.71 .. 
a· 31.0 10.0 RMFO 6.0 62.6 2.39 0.'35 .. 1 1&.5 52.5 IF:EG 6.0 73.6 2.27 1.07 .. 21.0 261.3 0.81 .. .. .. 
5 2'3.0 33.0 RMfO 1.0 11.7 2.31 0.7'3 .. 1 3'3.0 13.0 IREG 1.0 -.g, 1 1.78 1.05 .. 15.5 16'3.0 0.67 .. .. 
5 ::10.0 31.0 RMFO 1.0 11.7 2.31 0.7'3 .. 1 10.0 11.0 IRE13 1.0 19.1 1.91 0.'3'3 .. 16.5 179.1 0.6'3 .. .. 
5 ~!'3. 5 33.5 RMFO 1.0 11.7 2.15 0.75 .. 1 10.0 11.0 IP.£13 1.0 -.g,1 2 .1'3 0.89 .. 16.0 171.2 0.66 .. '. 5 2'9.5 33.5 RMFO 1.0 11.7 2.15 0.75 .. 1 10.0 11.0 II'!Eil 1.0 -.g,1 2 .1'3 0.89 .. 16.0 171.2 0.61) .. lo 

5 .00.0 31.0 RMFO 1.0 11.7 2.31 0.7'3 .. 1 10.0 1'1.0 IP.Eil 1.0 19.1 1.91 0.'3'3 .. 16.5 17'3.1 0.6'3 .. .. 
5 :!10.5 31.5 AMfO 1.0 11.7 2.15 0.75 .. 1 11.0 15.0 IREI:i 1.0 1"11.1 2.1'3 0.8'3 :: 16.0 171.2 0.61 .. 
5 2'3.5 33.5 RMFO 1.0 11.7 2.15 0.75 .. 1 10.0 11.0 IREI:i 1.0 19.1 2.05 0.91 .. 16.0 171.2 O.SE. .. .. 
5 29.5 33.5 RMFO 1.0 11.7 2.15 0.75 .. 1 10.0 11.0 IREfi 1.0 19.1 2.05 0.'31 .. 16.0 171.2 0.66 .. .. 
5 2'3.5 ~3.5 RMFO 1.0 11.7 2.15 0.75 .. 1 10.0 1'1.0 II':Eil 1.0 1"11.1 2.05 0.91 .. 16.0 171.2 0.66 .. .. 
5 2'3.0 33.0 RMFO 1.0 11.7 2.31 0.7'3 .. 1 3'3.0 13.0 IP.Eil 1.0 19.1 1.78 . 1.05 .. 15.5 16'3.0 0.67 .. . .. 
5 30.0 31.0 RMFO 1.0 11.7 2.31 0.7'3 .. 1 10.0 11.0 IREil 1.0 19.1 1.78 

... 
1.05 .. 16.5 17'3.1 0.70 .. I .. 

5 ~0.0 31.0 AMFO 1.0 11.7 2.31 0.7'3 .. 1 10.0 11.0 IR£13 1.0 -.g,1 1. '31 0.'3'3 10 16.5 17'3.1 0.6'3 .. 10 

5 30.0 31.0 RMFO 1.0 11.7 2.31 0.7'3 .. 1 10.0 11.0 II':Eil 1.0 19.1 1.78 1.05 .. 16.5 17'3.1 0.70 .. .. 
5 30.0 31.0 IIMFO 1.0 11.7 2.31 0.7'3 .. 1 10.0 11.0 Il':£1) 1.0 1'9.1 1.78 1.05 .. 16.5 179.1 0.70 .. .. 
5 ~10.0 31.0 IIMFO 1.0 11.7 2.31 0.79 .. 1 10.0 11.0 IREG 1.0 1'9. 1 1.'91 0.'3'3 .. 16.5 17'3.1 0.6'3 .. .. 
5 28.0 32.0 RMFO 1.0 11.7 2.31 0.7'3 :: 1 38.0 12.0 IP.Eil 1.0 19.1 1.91 0.'3'3 .. 15.0 163.8 O.SE. .. 
5 2'9.5 33.5 RMFO 1.0 11.7 2.15 0.75 .. 1 10.0 11.0 IP.EI:i 1.0 1'll. 1 2.19 0.89 .. 16.0 171.2 0.66 .. 01 

5 2'3.0 33.0 RMFO 1.0 11.7 2.31 0.7'3 .. 1 39.0 13.0 IP.EG 1.0 -.g,1 1.91 0.99 .. 15.5 16'3.0 0.66 01 .. -------------------------------------·--------------------------------------------·---------------------------------------------------------------: 
:30 . 1.10 . 12.8 2.35 . 0.7'3 .. 30 . 1.10 . 50.3 1.'35 . 0.9'3 . . 16.5 . 179.3 . 0.68 . . . . . . . . .. . . 
------------------·------------------------------------------------------------------------------------------------------------------------------------~ 1.0 11.7 2.31 0.75 .. 1.0 fl.1 1.78 0.8'3 10 15.0 163.8 0.61 .. 10 

6.0 . 62.6 2.15 . 0.95 .. e..o . 73.6 2.28 . 1.07 .. 21.0 : 261.3 . 0.81 . . .. . . . . . 
0.10 . 1.20 0.07 . 0.01 .. 0.10 . 1.'31 0.16 . 0.05 .. 1.55 . U>.81 . 0.03 . . . . . . .. . . 

================================================;=======================================:=============================================================== 

• ,• ! .• 

I .J. a 
'\ 



A H L P R 0 J E C T a L A s T S U tl H A R Y T E C H N I C A L D A T A 
==:=======================::.=====================-=================:===============:::::::::::::::::: 

EKPLOSIVE TYPE 

EMPL. DENSITY 

lofT. STRENGTH 

ANFO 

0.95 

1.00 

I REG EHER 

1.00 0.95 

0.9& 0.'95 

================:======== =============::: ===== =============== =============== ==================== :::::============= =============== =============== ========= 
: BLAST t 6 LOCATION H-9<S> HOLE DIRtl RIJOH WIDTH 22 fT SPACING 13 fT ROiol SEPARATION 9 Fr 
: -·---------------·---------------------·--------------------------------------------------------------------------------------------------------------

:: D E C K N U H B E R 1 .. .. D E C K N U H B E R 2 :: 
:-------------------------------------·---------------------------------------------------------------------------------------------------------------
: t : DEPTH :: DEL: TOP 

:: t 
: BOT : E)CPL : LGTH 

: TYPE : fT 
wr. 
LB 

: SDOB : SDOB : P.F. ::DEL: TOP 
: : :1 

: BOT : EKPL : LGTH 
: TYPE : fT 

lofT. 
LB 

: SDOB : P.f. . . .. .. . . 
·--------------------------------------------------------------------------- -------------- ---------------------- ----------------------------------

1 57.5 7 9.5 15.0 ANF"O 5.5 57.1 3.18 2.11) 6 21.5 . 27.0 AHF"O 5.5 57.1 2.10 
2 59.0 7 9.5 15.0 ANF"O 5.5 57.1 3.19 2.11) 0.50 6 21.5 27.0 ANF"O 5.5 57.1 2.10 0.'90 
3 57.0 7 9.5 11.5 ANF"O 5.0 52.1 3.22 2.11 0.1i' 6 21.0 26.5 ANF"O 5.5 57.1 2.10 0.'90 
1 2f>.O 5 9.5 12.5 ANF"O 3.0 31.3 3.50 1.'91) 0.35 1 17 .o 20.5 ANF"O 3.5 36.5 2.1'9 0.77 
5 59.0 7 '9.5 15.0 ANF"O 5.5 57.1 3.19 2.11) 0.50 6 21.5 27.0 ANF"O 5.5 57.1 2.10 0.'90 
r. 55.0 7 '9.5 11.0 ANF"O 1.5 16.'9 3.26 2.13 0.1~1 li 20.5 25.5 ANF"O 5.0 52.1 2.11 0.96 
7 59.0 7 '9.5 15.0 ANF"O 5.5 57.1 3.19 2.11) 0.50 6 21.5 27.0 ANF"O 5.5 57.1 2.10 0.90 
9 57.0 7 9.5 11.5 ANFO 5.0 52.1 3.22 2.11 6 21.(1 26.5 AHF"O 5.5 57.1 2.10 
'9 58.0 7 '9.5 15.0 RNFO 5.5 57.1 3.19 2.11) 6 21.5 27.0 ANF"O 5.5 57.1 2.10 

J.O 58.0 7 9.5 15.0 ANF"O 5.5 57.1 3.19 2.11) 6 21.5 27.0 ANF"O 5.5 57.1 2.10 .. .. 
-·---------------------------------------------------------- ------- ----------------------------------------------------- --------------------------

.RV. . 5-1.25 .. 10 . 5.05 . 52.7 . 3.23 . 2.35 . ll.1Eo .. 10 . 5.25 . 51.7 . 2.38 . 0.87 .. . . . . . . . . . . . . . . . . 
:----------------------------------------------------------------------------------------------------------------------------------------------------
:ttiH 26.0 :: 3.0 31.3 3.18 1.'91) 1).35 :: 3.5 36.5 2.1'9 0.77 :: 
ltiA:.C . 59.0 :: 5.5 . 57.1 . 3.50 . 2.1:3 . 1).50 .. 5.5 . 57.1 . 2.11 : 0.'90 :: . . . . . .. . . 
:~;ro . 9.'97 .. 0.80 . 9.32 . 0.10 : o.u; . o.oe. .. 0.63 . 6.62 : 0.07 . 0.06 .. . . . . . . . . . . . . 
==========================================================~=========================================================================================== 

E~PLOSIVES COHSUMPTIO" ANFO 
THEOR. 15B5 
ACTUAL 1150 

0.91 
0.77 

EHER 
0 
0 

I REG 
736 
6'90 

0.93 
0.93 



===============================;========================================:;:============================================================================= 
BUROEH 10.3 WT/UHIT LEHGTH 12.27 PFRREA 113.0 

-----------------------------------------------------------------------·-----------·-------------------------------------------------·------------------: 
0 E c IC H u " El E R 3 .. 0 E c II: " u " B E R 1 .. T 0 T A L .. . . 

--·-------------------------------------------------------------------------------------------------------------------------------------------------·---: 
OE:L : TOP . BOT" . El<PL . LGrH wT. . SDOB : P.F • . . DEL : TOP . BOT . EI<PL . UoTH WT. . SOOB . P.F. . . LENGTH . WEIGHT . P.F". . . . . . . . . . . . . . . . 

t: . TYPE . Fr LB .. • . TYPE . FT LB :: FT LB . . .. . . 
--·-------------------------------- ------------------------- -------------------------------------------- ----------------- -------------------------' c· 
~· 33.5 39.0 AHFO 5.5 57.1 2 ... 0 1 15.5 52.5 IREG ?.0 85.1 1.93 2:3.5 257.CJ O.EIS 
o:· 33.5 39.0 . AHFO 5.5 57.1 2.10 0.90 1 15.5 52.5 IREG 1.0 85.9 2.01 1.25 23.5 257.9 0.81 ~· c· .. 33.0 38.5 AHFO s.s 57.1 2.10 0.90 1 15.0 51.5 IREG 6.5 79.7 2.03 1.20 22.5 21r..e. 0.92 

6.5 Eo7.8 
c· 
~· 33.5 39.0 AHFO s.s s·r.1 2.10 0.90 1 15.5 52.5 IREG ?.0 85.9 2.01 1.25 23.5 257.9 O.E11 
c· 
;;I 32.0 37.0 AHFO s.o 52.1 2.11 0.96 1 13.5 ..a.s IREG s.o 61.3 2.28 0.97 19.5 212.5 D.i'3 
s 33.5 39.0 AHFO 5.5 57 ... 2 ... o 0.90 1 15.5 52.5 IREG ?.0 85.·~ 2.01 1.25 23.5 2S7.CJ o.e1 
c· 
;;I 33.0 38.5 AHFO 5.5 57.1 2.10 1 15.0 51.5 IREG 6.5 79.7 2.03 22.5 216.r. 0.82 
5 33.5 39.0 AHFO s.s 57.1 2 ... 0 1 .. s.s 52.5 IREG ?.0 85.9 2.01 23.5 . 257.9 0.91 
5 33.5 39.0 AHFO s.s s·r.1 2.10 1 15.5 52.5 IREG ?.0 85.9 2.01 23.5 2!;7 ·' 0.81 ------------------------------------·---------------------------------------------------------------------------------------------------. 
9 . 5.11 . 56.8 2.10 . 0.89 .. CJ . r..r.7 . 81.9 2.05 . 1.18 .. 21.2 . 232.1 . 0.92 . . . .. . . . . . . . 

---------------------------------------------------------------------------------·------------------------------------------------------------------: 5.0 52.1 2.10 0.96 :: 5.0 &1.3 1.93 0.97 .. 6.5 67.8 0.73 .. 
s.s . 57 ... 2.11 . 0.90 .. ?.0 . 85.9 2.28 . 1.25 :: 23.5 . 257.9 : O.EIS . . .. . . . 

0.17 . 1.7 .. .oo . 0.02 .. 0.66 . 8.11 0.09 . 0.12 .. s.:u .. . 59 ... 5 . o.c ... . . .. . . . . . . 
======================================================================================================================================================= 

I._. 



Fll1 L P R 0 J E C f B L A S T SUtti1ARY T E C H H I C A L 0 A T A 
==:=:===================:================================:::::::::::::::::::::::::::::::::::::::::::::::::::: 

EMPLOSIIJE TYPE 

E)(PL DENSITY 

'-IT. STRENGTH 

AHFO 

0.95 

1.00 

IRE:G 

1.00 

0.':16 

EHER 

0.85 

0.'35 

-·-·-----------------------------------·--------------------------------------------------------·---------------------------------------------------------·-··----------------------------------·--------------------------------------------------------------------·-----------------------------·-----------------. BLAST • 7 LOCATIIlH N-7 HOLE DIAI1 & ROOI1 WIDTH 20 FT SPACIHI3 13 FT R0'-1 SEPARfiTIOH 8 H . 
: ---------------------------------------·--------------------------------------------------------·----------·-------------------------------------------.. D E c K " u 11 B E R 1 .. ll E c K " u 11 B E R 2 . . . . . . . . 
: -·------------------------------------·--------------------------------------------·----------·----------·--------------------------------------------. I . DEPTH . . DEL : TOP . BOT : EMPL . LGTH wr. . SDOB . SOOI3 : P.F. .. DEL . TOP . BOT : El<PL : LGTH wr • . SDOB . P.F. .. . . . . . . . . .. . . . . .. . . • . TYPE . FT LEI .. 

' 
. TYPE . FT LB .. .. . . . . . . . . . -·-·--------------------·--------------·-------------------·------------------------------------·------------------ ------- --------------- ---------

1 27.0 7 '3.5 13.0 AHFO 3.5 36.5 3.10 2.3·1 0.1(1 1 1'3 .0 23.0 IREG 1.0 1'3.1 1.&1 1.22 
2 53.5 7 '3.5 13.5 AHFO 1.0 11.7 3.32 2.1~; 0.1::r r; :~o.o 21.5 AHFO 1.5 1&.'3 2.13 0.89 
3 51.0 7 '3.5 13.5 AHFO 1.0 11.7 3.32 2.15 0.1::1 r; :~o.o 21.5 AHFO 1.5 1&.9 2.13 0.8'3 
1 15.0 7 '3.5 12.5 AHFO 3.0 31.3 3.50 1.75 0.3"EI r; 1& .5 1'3 .5 AHF"O 3.0 31.3 2.51 0.69 
5 5'3.0 7 '3.5 15.5 AHFO &.0 &2.& 3.15 2.27 0.6(1 r; 21.5 27.5 AHFO &.0 &2.& 2.3'3 1.01 
7 3&.0 7 '3.5 12.5 AHFO 3.0 31.3 3.50 2.2:~ 0.3Eo r; 18.0 21.0 AHF"O 3.0 31.3 2.22 0.76 
B 5&.0 7 '3.5 11.5 AHFO 5.0 52.1 3.22 2.11 0.5~: 6 21.0 26.0 AHFO 5.0 52.1 2.11 0.'31 
'3 5&.0 7 '3.5 11.5 AHFO 5.0 52.1 3.22 2.11 0.5~: 6 ;H.O 26.0 AHFO 5.0 52.1 2.11 0.'31 

10 3&.5 7 '3.5 13.0 AHF"O 3.5 3&.5 3.10 2.1'3 0.11. 6 18.5 22.5 AHFO 1.0 11.7 2.1& 0.'31 
SW1 20.0 7 13.0 18.0 AHFO 5.0 52.1 
~;~.~;~ 20.0 7 13.0 18.0 AHFO 5.0 52.1 

.~:w:3 20.0 7 13.0 18.0 AHFO 5.0 52.1 
: ~;1.1·1 20.0 7 13.0 18.0 AHFO 5.0 52.1 
:SI.I!i 25.0 7 13.0 1&.0 AHFO 3.0 31.3 6 18.0 22.0 AHFO 1.0 11.7 
: ~:"~5 25.0 7 13.0 1&.0 AHFO 3.0 31.3 6 18 .o 22.0 AHFO 1.0 11.7 
:~:".; 25.0 7 13.0 1&.0 AHFO 3.0 31.3 6 18.0 22.0 AHFO 1.0 11.7 . .. 
:~;Jrr 25.0 7 13.0 1&.0 AHFO 3.0 31.3 1 18.0 22.0 AHFO 1.0 11.7 .. .. 
:$W13 25.0 7 13.0 16.0 AHFO 3.0 31.3 7 18.0 22.0 AHFO 1.0 11.7 :: 
:5:5.1•3 25.0 7 13.0 16.0 AHFO 3.0 31.3 7 18.0 22.0 AHFO 1.0 11.7 :: 
:--·-- --------- ----------------------·----------------------------------------------------- -·----·--------------------------------------------------
: F111. . 31.37 .. 1'3 . ~-'3'5 : 11.2 . 3.33 : 2.21) . 0.15 .. 1!5 . 1.20 . 11.3 . 2.2'3 . 0.'32 .. . . . . . . .. . . . . .. 
: -·-·-----------------------------------·----------------------------------·---------·-----------·------------------------------------------------------
:Hili 20.0 .. 3.0 31.3 3.15 1. 75 0.3E • . . 3.0 31.3 1.&1 0.&9 :: . . .. 
:ttA:oC : 5'3.0 .. &.0 : 62.& : 3.50 : 2.15 . 0.6(1 .. 6.0 . 62.6 : 2.51 : 1.22 :: .. . . . . 
:so. : 11.'57 . . 1.01 . 10.6 . 0.12 . 0.22 . o.oe• . . 0.7'5 7.'3 . 0.27 . 0.1'5 .. . . . . . . . . . . .. 
====== ===== ==================================== ============================== ====================== ============================== ========== ===== ========= 

EXPLOSIVES COHSUI1PTION : 

-·· 
AHFO 

THEOR. 1710 
ACTUAL 1550 

0.'30 
o. 77 

EHE:R 
0 
0 

IREG 
529 
180 

0.'30 
0.'30 



------------·-----·-·-------------·---------------------·---------------·-------------------·-·-----------------------------------------------------------------------------·----·--- ------------·--------------------------------------------------------·-·--------------------------------------------·-------------------
BUROEii 10.3 FT WTI"UiiiT LEHGTH 12.27 PFAREA 130.0 

-----------------------------------------------------------------------------------------·--------------------------------------------------------------: 
D E C K H U H E1 E R 3 .. .. D E C K N U t1 B E R 1 .. . . T o T A L 

--------------------------------------------------------------------------------------·---------------------------------------·------------------ : 
DEL . TOP . BOT" . E:<PL . LGT"H l,(f. . SDOB . P.F. .. DEL . TOP . BOT . . . . ' ' .. . ' 
* 

. TYPE . FT LB .. • . ' .. 
-~------------------------------·---------------------------------------------------

5 31.0 36.0 AliFO 5.0 52.1 
5 31.0 36.0 AliFO 5.0 52.1 
5 26.0 30.0 AliFO 1.0 11.7 
5 31.0 10.0 AliFO 6.0 62.6 .. 26.5 30.5 IREG 1.0 19.1 
5 32.5 37.5 AtiFO 5.0 52.1 
5 32.5 37.5 AliFO 5.0 52.1 
5 28.0 32.0 IREG 1.0 1'3.1 

8 : 1.7'5 : 51.1 

2.11 0.'.31 
2.11 0.'.31 
2.31 0.87 
2.39 1.01 
2.05 1.03 
2.11 0.91 
2.11 0.'.31 
1.78 1.15 

2.27 : 0.98 .. .. 

1 12.5 17.5 
1 12.5 1"?.5 
1 36.0 10.0 
1 16.5 52.5 

1 11.0 1'3.5 
1 11.0 19.5 

. . . . O:PL . LGTH uT. . SDOB . P.F. .. LEHGnl . WEIGHT . P.F • . ' . '. . . 
T'r'PE . FT LB '. FT LB . . . 

--------------------------------------- ------·------------------. 
7.5 85.6 O.Gr. 

U:Et3 5.0 61.3 2.16 1.11 19.5 202.1 0.78 
I~EG 5.0 61.3 2.28 1.06 18.5 202.1 0.78 
U:Et3 1.0 19.1 1. '.31 1.09 11.0 153.3 0.71 
n:E•J 6.0 73.6 2.27 1.17 21.0 261.3 0.92 

10.0 111.6 O.E.1 
IP.EI3 5.5 67.5 2.27 1.12 20.5 223.9 0.93 
U:EI3 5.5 67.5 2.27 1.12 20.5 223.9 0.83 

11.5 127.3 O.i'2 

---------------------------------------------------, : 5.17 : &3.1 2.19 : 1.11 '' . . 16.1 : 17&.8 : 0. 76 
-----------------·-------------------------------------------------------------------------------------------------------------------·------------------: 

1.0 11.7 
6.0 : &2.& 

0.7'1 : 5.75 

1. 78 
2.11 
0.21 

0.87 
: 1.15 
: 0 .0'3 

.. .. .. .. .. 
1.0 
6.0 

o.r.e 

19.1 
: i'3.6 

8.1 

1.91 
2.28 
0.15 

1.06 
: 1.17 
: 0.01 

.. . . 7.5 
2'1.0 

:: 5.383 

.. .. 85.6 
: 261.3 
: 5'3.61 

O.E.1 
: 0.92 
: 0.0'3 -----------------·---------------·---------------------·----------------------------------·-·---------------·---------------------------------------------------------------------------------·---------------------·--------------------------------------------------------------------------------------------------

(, 



A M L P R 0 J E C T B LA S T SUHHARY T E C H N I C A L D A T A 
========:===========:==============================================================================: 

EXPLOSIVE T't'PE 

EXPL DENSITY 

WT. SH:EHGTH 

ANFO 

0.85 

1.00 

IREG 

1.00 

0.'3& 

ENE:R 

0.85 

------·-·------------------------·--------------------------------·----------·---------·------·----------------------------------------------------------------·-----·-----------------------------------------------·------------------------------·------·--------------·-------------------------------------------------. BLAST" :J 8 LOCATION N-·12 HOLE DIAH r. ROOH umm 22 H SPACING 1~· FT ROU SEPARATION 8 FT . .I 

: ---------------------------------------------------------------·--------------------------------------·--------------------- --------------------------.. D E c K H u " B E R 1 .. D E c K H u " 8 E R 2 . . . . . . .. 
: -·-----·-------------------------------·--------------------------------------------·------------------------------------------- ···~·-----------------------. I . DEPTH . . DEL • . TOP . BOT . EICPL . LGTH . UT. . SDCIB . SDOB . P.F. .. DEL . TOP . aor . EICPL . LGTH . uT • . SOOB : P.F • . . . . . . . . . . . . . . . . . . . . . . .. .. I . TYPE . FT LB .. I . TYPE : FT LB . . . . . . . . . .. ·---- -·--------------------·-------------------------------------------------- -------------- --------------- --------------------------- ------- --

1 '18.0 7 9.5 13.0 AHFO 3.5 3&.5 3."10 2 .1'3 r. 19.5 22.5 ANFO '1.0 '11. 7 2.'15 
2 '18.5 7 9.!5 13.5 ANFO '1.0 '11. 7 3.~2 2 .1& 0.3& r. 1<:t.o 23.5 ANFO '1.5 '1&.'J 2.'13 
3 !5'1.0 7 9.!5 13.5 AHFD '1.0 '11. 7 3.::12 2.'15 0.3'1 r. 20.0 ;;!1.5 AHFO '1.5 '1&.'J 2.'13 0.70 
1 !51.0 7 9.5 13.5 ANFO '1.0 '11.7 3.:32 2.'15 0.3'1 r. 20.0 2'1.5 ANFO '1.5 '1&.9 2.'13 0.70 
5 !53.0 . 7 9.5 13.5 RNFO '1.0 '11. 7 3.32 2.'15 0.3'1 r. 20.0 2'1.0 AHFO '1.0 '11. 7 2.'15 0.&5 
r. 52.0 7 9.5 13.5 ANFO '1.0 '11. 7 3.32 2.'15 0.3'1 r. 20.D 2'1.0 RHFD '1.0 '11. 7 2.'15 0.&5 
7 53.5 7 9.5 13.5 ANFO '1.0 '11. 7 3.32 2.'15 0.3'1 r. 20.0 2'1.5 ANFO 1.5 '1&.9 2.'13 0.70 
8 !5'1.0 7 9.5 13.5 AHFD '1.0 '11. 7 3.32 2.'15 0.3'1 r. 20.0 21.5 AHFO '1.5 '1&.9 2.'13 0.70 
'J 52.5 7 9.5 13.5 ANFO '1.0 11.7 3.32 2.'15 0.3'1 ' 20.0 ;;!'1.0 AHFO '1.0 '11. 7 2.'15 . o.r.5 

J.O 53.0 7 9.5 13.5 ANFO 1.0 '11. 7 3.32 2.15 D.3'1 r. 20.0 2'1.0 RNFO 1.0 '11. 7 2.'15 0.&5 
11 51.5 7 9.5 13.5 ANFO '1.0 '11. 7 3.32 2.'15 0.3'1 r. 20.0 2'1.0 ANFO '1.0 '11. 7 2.'15 0.&5 
12 52.0 7 9.5 13.5 ANFO 1.0 '11. 7 3.32 2.'15 0.3'1 r. 20.D 2'1.0 RNFD 1.0 '11. 7 2.'15 o.r.5 
1.3 52.5 7 9.5 13.5 RNFO '1.0 11.7 3.:32 2.15 0.3'1 ' 20.0 2'1.0 RNFD 1.0 '11. 7 2.'15 o.r.5 
11 52.5 7 9.5 13.5 ANFO '1.D 11.7 3.32 2.'15 0.3'1 r. 20.0 2'1.0 RNFO 1.0 '11.7 2.'15 D.&5 
1.5 52.0 7 9.5 13.5 ANFO '1.0 '11. 7 3.32 2.15 0.3'1 r. 20.0 2'1.0 RHFO 1.0 11.7 2.'15 0.&5 
L& 51.0 7 9.5 13.5 AHFO 1.0 '11. 7 3.32 2.'15 0.3'1 r. 20.0 2'1.0 RNFO '1.0 '11. 7 2.'15 0.&5 
17 50.0 7 9.5 13.5 ANFO '1.0 '11.7 3.32 2 .1& 0.3& r. 1c:t.O 23.0 AHFD 1.0 '11. 7 2.'15 0.&5 
18 50.5 7 9.5 13.5 AHFO '1.D '11. 7 3.32 2.15 0.3'1 r. 20.0 21.0 ANFD 1.0 11.7 2.'15 o.r.5 
J.'J -19.0 7 9.5 13.5 ANFO 1.D '11. 7 3.32 2 .1& 0.3F.. ' 1c:t.O 23.5 ANFO 1.5 1&.9 2.'13 0.70 
;:~o 52.0 7 'J.S 13.5 AHFO 1.0 '11. 7 3.32 2.15 0.3'1 r. 20.0 21.0 FIHFO '1.0 '11. 7 2.15 o.r.5 

• ~~1 '17.0 7 9.5 12.5 ANFO 3.0 31.3 3.50 2.0& r. 17.5 21.5 RHFO 1.0 '11. 7 2.'15 
:-------------- ----------------------- ---------------------------------------------------------------------------------------------------------------:All. . 51.55 .. 21 . 3.93 . '11.0 . 3.33 . 2.38 . 0.3'1 :: 21 : '1.1'1 . '13.2 . 2.'1'1 . o.r.r. ~ : . . . . . . . . . . . 
: -------------------------------------------------·-----------------------------------------------------------------------------------------
:t1IH : '17.0 .. 3.0 : 31.3 . 3.32 . 2.0& . 0.3'1 .. '1.0 . '11.? . 2.'13 . o.r.s .. 

I 0 . . . . . . . . I I 

:ttA:OC . 51.0 :: 1.0 . '11. 7 . 3.50 . 2.'15 . 0.3& :: 1.5 . "'&.'J . 2.'15 : 0.70 .. . I . . . I . . . 
:sro : 2.D:J .. : 0.2'1 . 2.'19 . 0.0'1 . D.13 : O.D1 .. . 0.23 . 2.'11 . D.01 : O.D2 :: .. . . . .. . . . 
==:========= ==================================================================================================================== ========================== 

..... 
....... 

E:~PLOSIVES CONSUHPTIOH a ANFO 
THEOR. 2711 
ACTUAL 2"100 

0.8'3 
0.75 

ENER 
0 
0 

IREG 
11?2 
1200 
1.02 
1.(12 



=====================================================================================================================================•====:============= 
BUROEH 11.0 H WT,.IJHIT LENGTH 12.27 Pf'AREA 165.0 

------------------------------------------------------------------------------------------------------------------------------------------·------------: 
D E c I( N u " 8 E R 3 : ! 0 E c k H u " 9 E R 1 .. T 0 T 1=1 L .. 

---------------------------------------------------------~~-------------------------------------------------------------------------------------------: 
DEL : TOP . 9or . EXPL : LGfH WT. . 5009 ·: P.F. .. DEL . TOP : BOT . E~PL l LGTH WT. f 5009 . P.F. .. l.EHGTH . WEI13Hf . P.F. . . . .. . . . .. . . 
" 

. TYPE . Fr L9 .. • : TYPE . FT L9 .. FT ll~ . . .. . . . -----------------------------------------------------------------------·-------------------------------------------------------------: 
5 29.0 33.0 AHFO 1.0 11.7 2.31 :: 1 3'3.0 13.0 IP.EG 1.0 1'3.1 1. 'l1 :: 15.5 U.'l.O 
5 30.0 31.0 fiHFO 1.0 11.7 2.31 .. 1 10.0 11.0 IREG 1.0 19.1 1.78 .. 16.5 179.1 .. .. 
5 31.0 36.0 AHFO 5.0 52.1 2.11 0.71 .. 1 12.5 17.5 IF:Eil 5.0 r.L.J 2.28 0.91 .. 1a.5 202.1 0.&1 .. . . 
5 l1.0 36.0 AHFO 5.0 52.1 2.11 0.71 .. 1 12.5 17.5 IREG 5.0 61.3 2.28 0.81 .. 19.5 202.1 o.e.1 . . .. 
5 30.5 35.0 AHFO 1.5 16.9 2.13 0.70 .. 1 11.5 16.5 IRE13 5.0 61.3 2.28 0.81 .. 17.5 191.7 0.5'3 .. . . 
s 30.5 31.5 AHFO 1.0 11.7 2.15 0.65 .. 1 11.0 1S.5 II':EG 1.5 55.2 2.30 0.7'3 .. 16.5 190.3 0.57 .. .. 
5 31.0 36.0 AHFO 5.0 52.1 2.11 0.71 .. 1 12.5 17.5 IREG 5.0 61.3 2.16 0.98 .. 1a.5 202.1 O.E.2 .. . . 
s 31.0 36.0 AHF'O 5.0 52.1 2.11 0.71 .. 1 12.5 17.5 lREG 5.0 61.3 2.28 0.81 .. 113.5 202.1 0.11.1 .. .. 
s 30.5 35.0 AHFO 1.5 1G.'9 2.13 0.70 .. 1 11.5 16.5 II':Eil 5.0 61.3 2.16 0,88 .. 17.5 191.? o.e.o .. .. 
5 30.5 35.0 AHFO 1.5 1G.'l 2.13 0.70 .. 1 11.5 16.5 lREil 5.0 61.3 2.28 0.81 :: 17.5 191.7 0.5'9 .. 
5 30.5 31.5 AHFO 1.0 11.7 2.15 0.65 ! : 1 11.0 15.5 IREil 1.5 5S.:i! 2.17 0.83 .. 1£..5 180.3 0.57 .. 
5 30.5 31.5 fiHFO 1.0 11.7 2.15 0.65 .. 1 11.0 15.5 IREG 1.5 5s.:z 2.30 0.79 .. 16.5 180.3 0.57 .. .. 
5 30.5 35.0 AHFO 1.5 11i.9 2.13 0.70 .. 1 11.5 16.5 IREG 5.0 61.3 2.u;. 0.88 .. 17.5 191.7 o.e.o .. . . 
s 30.5 35.0 AHFO 1.5 1£..9 2.13 0.70 :: 1 11.5 16.5 IREG 5.0 61.3 2.16 0.88 .. 17.5 191.7 o.e.o .. 
5 30.5 3 ... 5 AHFO 1.0 11.7 2.15 0.65 :: 1 11.0 1!:i.5 U:fJl 1.5 55.2 2.30 0.7'9 : ; 1£..5 190.3 0.57 
5 30.5 31.5 AHFO 1.0 11.7 2.15 0.65 :: 1 11.0 15.0 IP.Eii 1.0 1'9.1 2.19 0.1? .. 16.0 171.2 o.56 .. 
s 2'3.5 33.5 fiHFO 1.0 11.7 2.15 0.&5 :: 1 10.0 11.0 IRE13 1.0 19.1 2.1'9 0.77 .. 16.0 171.2 0.57 .. 
5 ~.5 31.5 AHF'O 1.0 11.7 2.15 0.65 .. 1 11.0 1!5.0 lREil 1.0 1'3.1 2.05 0,81 : : 16.0 171.2 o.s6 .. 
5 30.0 31.0 fiHFO 1.0 11.7 2.31 0.68 .. 1 10.0 11.0 lREil 1.0 19.1 t.•.u 0.96 .. 16.5 17'3.1 o.e.o .. .. 
s 30.5 31.5 AHFO 1.0 11.7 2.15 0.65 .. 1 11.0 15.5 I REI) 1.5 55.;2 2.l0 0.79 .. 16.5 180.3 0.57 .. .. 
s 28.0 32.0 AHF'O 1.0 11.7 2.:u .. 1 38.0 12.0 IREil 1.0 1'9.1 1.91 .. 15.0 163.8 .. 
---------------------------------~------------------------------------------------·---------------------------------------------------------------: 
21 : 1.::t1 : 11.'3 2.11 : 0.69 .. 21 . 1.55 . 5s.e 2.U) . 0.83 .. 16.'3 . 191.9 : 0.5CJ .. . . . . . . 
----------------------------------~ ... -------------------------------------------------------------------------------------------·-----------: 

1.0 11.7 2.:n o.6s .. '1.0 . 1'3. 1 1.?8 0.77 .. 15.0 1&3 .8 o.s6 . .. 
5.0 . 52.1 2.15 . 0.71 : : s.o . 61.3 2.30 . 0.88 :: 19.5 . 202.1 . 0.1:.2 . . . ' . . 

0."10 : 1.20 0.05 . 0.01 :: 0.11 : 5.15 0.16 : 0.01 .. 1.03 : 11.·45 . 0.02 . .. . 
===================================================================================~=================================================================== 

f ' 



A H L P~!OJECT e LAsT 5 ll H H A R Y T E C H H I C A L DATA ------------ --·--------------------·----------------------------------------------------------------·------------------------------------------------- ..... ----------------------------------·-
El<PLDSIIJE: TYPE 

El<PL. OE .. ISITY 

!.If. STRENGTH 

ANFO 

0.135 

1.00 

IREG 

1.00 

D.'96 

EHER 

0.95 

0.'15 

======:=== ================================== ===== ===============================-============== =======::===================== =======:================= 
0 SLASr t '9 LOCATION HC-'1' HOLE DIAt1 6 ROO" lollOTH 12 fT SPACIMI3 12 f'T ROl-l SEPARATION 0 rr 0 

: _____ ... ____ -----------------------------------------------------------~--------------------·--------------..-.------------------------------------------
0. 0 E c I( M u " B E R 1 .. 0 E c I( M u " B E R 2 .. . . . . • 0 

:-----... ·-·-------------·-----------------------------------------------------------.------·-----·--------·------------------------------------------
: I 0 DEPTH .. DEL 0 TOP . eoT 0 EKI'L : LGTH loiT. . sooe : SDOB : P.F. • 0 DI~L : TOP : BOT 0 El<PL : LGTH liT. . sooe : P.r • .. 

0 . . . . . . • 0 . . . . .. t . TYPE 0 FT LB :: :t . TYPE : FT LB .. . . 0 . . • 0 :--------------------------------------------------------------------------------------------------------------------------------------------
1 15.(1 0. 7 9.5 12.5 AtFO 3.0 31.3 3.50 1.75 o.3e. 0. •! 16.5 1'9.5 AHFO 3.0 31.3 2.51 0.62 .. 

'0 • 0 .. 
2 11.5 .. 7 CJ.S 12.5 RHF"O 3.0 31.3 3.50 1.75 0.3E. :: 

'"' 
16.5 1'9.5 AHF"O 3.0 31.3 2.51 0.62 ' . 0. . . 

3 11.0 .. 7 '9.5 12.5 AHF"O 3.0 31.3 3.5D 1.75 0.3G .. 6 16.5 1'9.5 AHF"O 3.0 31.3 2.22 0.6'3 .. . . .. ' . 
1 16.0 .. 7 '9.5 12.5 RHF"O 3.0 31.3 3.50 2.06 0.341 • 0 G 17.5 20.5 AHF"O 3.0 31.3 2.51 0.62 .. . . . . . . 
5 16.0 .. 7 CJ.S 12.5 AHF"O 3.0 31.3 3.50 2.06 0.341 • 0 G 17.5 20.5 RHF"O 3.0 31.3 2.51 0.62 .. . . .. . . 
6 "16.5 :: 7 '9.5 12.5 AHF"O 3.0 31.3 3.50 2.01; 0.3 ... :: G 17.5 21.5 ANF"O 1.0 11.7 2.15 0.71 .. . ' 
7 15.0 0. 7 '1.5 12.5 AHF"O 3.0 31.3 3.50 1.75 0.3E. :: 6 16.5 1'9.5 AHF"O 3.0 31.3 2.51 0.62 :: • 0 

8 11,5 .. 7 '1.5 12.5 AHF"O 3.0 31.3 3.50 1.75 0.3E. .. G 16.5 1'9.5 AMF"O 3.0 31.3 2.51 0.62 :: . . .. 
'9 "1-t.5 • 0 7 '9.5 12.5 AHF"O 3.0 31.3 3.50 1. 75 0.3E. .. G 16.5 1'9.5 AHF"O 3.0 31.3 2.51 0.62 .. . . . . . . 

:to "11.5 .. 7 '9.5 12.5 AtWO 3.0 31.3 3.50 1.75 0.3E. .. G 16.5 1'9.5 AHF"O 3.0 31.3 2.51 0.62 .. . . . . . . 
:u .. 7 '9.5 13.0 AHF"O 3.5 3&.5 .. 6 18.0 22.0 IREG 1.0 1'9.1 .. '. • 0 . . 
:12 :: 7 '9.5 1.3.0 AHF"O 3.5 36.5 • 0 G 18.0 22.0 IREG 1.0 1'9.1 0. '. 0' 

:------------------------------------------------------------------------------------------------------------------------------------------------------:AU. I 15.05 .. 12 : 3.08 . 32.2 . 3.50 . 1.&1 : 0.35 :: 12 . 3.25 : l5.1 : 2.50 0 0.61 .. . . . . . . . . . :-------------------------------------------------------------------------------·-------------------------------------------------
!HIH 11.0 : : 3.0 31.3 3.50 1.7S 0.31 .. 3.0 . 31.3 2.22 0.62 .. .. . .. 
: HR!ol . '16.5 . ' 3.5 . 36.5 0 3.50 0 2.01; : 0.36 .. 1.0 . 1'9.1 . 2.51 . 0.71 :: 0 .. . 0 . . ' . 0 0 

:sro . 0.83 .. 0.1'1 0 2.03 . o.oo 0 0.15 . 0.01 .. 0.15 . 7.17 . 0.10 . 0.01 .. . • 0 0 . . ' . ' . . . .. 
-------·----------------------------------------------------------------------------------------------------------------------------------------------------~----~---------------------------------------------------------------------------------------------------------------~-------------------------E~PLOSIVES COHSUHPflOM 1 AHI=O 

THEOR. 1126 
ftCTUfll 11!50 

1.1)2 
0.97 

EHER 
0 
0 

IREG 
58'1 
630 

1.07 
1.01 



======================================================================================================================================================== 
BUROEH 0.0 FT WT I'UHIT LENGTH 12.27 PFRREA 111.0 --·---------------------------------------------------------------------·----------·--------------------·---------------------------------------------: 

D E c K N u " B E R 3 : : D E c I< " u " B E R 1 : : T 0 T A L --·------·""----------------------------------------------------------------------·--------------------· ... ---------------------------------------------: 
DEL . TOP . BOT . E:.CPL . LGTH !.IT. . SDOB : P.F. : : DEL . TOP . BOT . El<PL . LGTH !.IT • . SDOB . P.F. .. LEHGTH . WElllHT . P.F·. . . . . . . . . . . . . . . . 

t: . TYPE . H LB .. • : TYPE : FT LB .. fT LB . . .. . . --·----------------------------------------------------------------------------__ ., __________________ ------------------------------------·------------: 
c· 26.0 30.0 RHFO 1.0 11.7 2.31 0.78 .. 1 36.0 10.0 IREG 1.0 1':1. 1 1.91 0.98 .. 11.0 153.3 0.&1 .. . . . . .. 26.0 30.0 RNFO 1.0 11.7 2.31 0.78 .. 1 36.0 11).0 IREG 1.0 1':1. 1 1.78 1.01 .. 11.0 153.3 o.e.s .. . . . . .. 25.0 29.0 AHFO 1.0 11.7 2.31 0.78 .. 1 35.0 3'i.O IREG 1.0 1':1. 1 1.91 0.98 .. 11.0 153.3 o.e.5 .I .. . . 
c· 27.0 31.0 AHFO 1.0 11.7 2.31 0.78 .. 1 37.0 11.0 IREG 1.0 1':1. 1 1.91 0.'38 II 11.0 153.3 O.E-3 .I .. .. .. 27.0 31.0 AHFO 1.0 11.7 2.31 0.78 .. 1 37.0 11.0 IREG 1.0 1':1. 1 1. '31 0.'38 .. 11.0 153.3 O.E.3 .I .. .. ... 28.0 32.0 AHFO 1.0 11.7 2.31 0.78 :: 1 38.0 12.0 IREil 1.0 1':1. 1 1.78 1.01 I 0 15.0 1&3.8 O.E.6 .. . . 
c· 26.0 30.0 AHFO 1.0 11.7 2.31 0.78 .. 1 36.0 10.0 IREG 1.0 1':1. 1 1.'31 0.'38 : : 11.0 153.3 o.e.1 .. . . .. 26.0 30.0 AHFO 1.0 11.7 2.31 0.78 10 1 36.0 10.0 IRE13 1.0 1':1. 1 1.78 1.01 .. 11.0 153.3 o.e.5 .. . . . . 
c• 26.0 30.0 RHFO 1.0 11.7 2.31 0.78 .. 1 36,0 "11).0 IREG 1.0 1':1. 1 1.78 1.01 .. 11.0 153.3 o.e.s .. . . .. 
c· 26.0 30.0 RHFO 1.0 11.7 2.31 0.78 .. 5 36.0 11).0 IREG 1.0 1':1. 1 1.78 1.01 .. 11.0 153.3 o.e.5 .. .. . . .. .. 7.5 .. . . .. .. 7.5 .. .. -... ·-----------------------------------------------------------------------------·------------------·---------------------------------------------: 

1(1 . 1.00 . 11.7 2.31 . 0.78 .. 10 . 1.00 . 1':1. 1 1.81 1.01 II 13.0 . 151.1 . 0.&1 . . . .. . . . . . . 
---------------------------------------------------------------------------------··---------------------·-----------------------------------------------: 1.0 

1.0 
0.00 

11.7 
: 11.7 
: o.oo 

2.31 
2.31 

.oo 

0.78 
: 0.78 

.oo 

.. . . .. . . . . . . 
1.0 
1.0 

0.00 

1':1. 1 
: 19.1 
: 0.01) 

1.78 
1. '31 
0.07 

0.98 
: 1.01 
: 0.03 

.. .. .. .. .. . . 
7.5 

15.0 
2.58 

1~i3 .3 
1&3 .8 
Zl.30 

0.£.3 
: 0.£.6 
: 0.01 

--~--------------------------------------------------------------------------------·----------------------------------------------------------------·------·-----·-------------------------------------------------------------------------·-·""-------------------·------------------------------------------------

f .. ' 



A H L PROJECf B L A S T S U H H A R Y T E C H M I C A L DATA 
:=:::==============:=::============:.:=::====:===============:======================================= 

EXPLOSIVE TYPE AMF'O IRE:G EliER 

EXPL. DEHSITY o.a5 1.00 0.95 

WT. STREHGTH 1.00 0.'36 0.'35 

================:====================================== ======================================::: =========:::::::::::::::=========== =====::::::::::::::::::::::.::::;. . BI.AST I 10 LOCAfllll4 S-100 HOLE DIAH 6 RllOH IIIDTH 22 FT SPRCII413 13 fT ROW SEPARATION 8 Fr . 
: ---------______ .;... __ ------------------·-----------------------------·--------_________________ ,__ -------------------------------------------·-----------.. D E c K M u H B E R 1 .. D E c K " u " B E R 2 .. . . . . . . 
: -------------------------------------·---------------------·------------------------------------------------------------------------------·-----------. I . DEPTH .. OEL : TOP : BOT . EXPL : LGTH wr. . SDOB : SDOB . P.F. .. OEL . ·rop . BOT . EXPL . LGTH liT. . SDOB . P.r. . . . . . . . . . . . . . . . . . .. 

:: :t . TYPE . FT LEl .. :t : TYPE . FT LB .. . . . . . ... 
: -------------------------------------·-------------------------------------------------------··-------------------------------------------~----------. '} 58.0 .. 7 '9.5 15.0 RNFO 5.5 57.1 3.18 2.10 0.50 .. 6 21.5 27.0 RHFO 5.5 57.1 2.10 0.'30 : : . .. . ' 
:to 5'9.0 .. 7 '9.5 15.5 RHFO 6.0 62.& 3.15 2.27 0.55 .. 6 :n.s 27.5 RKFO 6.0 62.6 2.3'3 0.'95 .. . . . . . . 
:u 5'3.0 : : 7 '9.5 15.5 RNF'O 6.0 62.6 3.15 2.27 0.55 :: 6 ;n.s 27.5 RMFO 6.0 62.6 2.3'9 0.'95 .. . . 
:12 s<J.O .. 7 '9.5 15.5 R14F'O 6.0 62.6 3.15 2.27 0.55 . . 6 21.5 27.5 RHFO 6.0 62.6 2.3'9 0.'95 :: . ' .. 
!13 5'3.0 .. 7 '9.5 15.5 AHFO 6.0 62.6 3.15 2.27 0.55 .. 6 21.5 27.5 AMF'O 6.0 62.& 2.3'9 0.'35 .. . . . . . . 
:11 61.0 .. 8 '9.5 13.5 AHFO 1.0 11.7 3.32 2.11; 0.11 .. 7 1'9.0 23.0 AMFO 1.0 11.7 2.31 0.7'9 .. . . . . . . 
:t5 63.0 .. 8 '9.5 13.5 RMFO 1.0 11.7 3.32 2.16 0.11 .. 7 1'9.0 23.0 ANFO 1.0 11.7 2.31 0.7'9 .. . . . . . . 
: 1& 61.0 .. 8 '3.5 13.5 RNFO 1.0 11.7 3.32 2.16 0.11 .. 7 1'9.0 23.0 RNFO 1.0 11.7 2.31 0.7'3 .. . . . . . . 
:17 65.0 .. 8 '9.5 13.5 RMF'O 1.0 11.7 3.32 2.16 0.11 '. 7 1'9.0 23.0 RHFO 1.0 11.7 2.31 0.7'9 .. . . . . . . 
:18 66.0 .. 8 '9.5 13.5 RNFO 1.0 11.7 3.32 2.16 0.11 .. 7 1'9.0 23.0 RMFO 1.0 11.7 2.31 0.7'3 : : . . .. 
!1'3 66.0 .. 8 '9.5 13.5 AHFO 1.0 11.7 3.32 2.16 : : 7 1'9.0 23.0 RNFO 1.0 11.7 2.31 : : .. 
!20 66.0 .. 8 '9.5 13.5 AHFO 1.0 11.7 3.32 2.16 0.11 ~ : 7 1'9 .o 23.0 AMF'O 1.0 11.7 2.31 0.7'9 .. . . .. 
!21 66.0 .. 8 '9.5 13.5 AHF'O 1.0 11.7 3.32 2.16 0.11 .. 7 1'9.0 23.0 RMF"O ot..O 11.7 2.31 0.7'9 .. . . . . .. 
:22 65.0 . ' 8 '9.5 13.5 RNFO 1.0 11.7 3.32 2.16 0.11 .. 7 19.0 23.0 RMFO 1.0 11.7 2.31 0.7'9 :: . . .. 
!23 61.0 .. 8 '9.5 13.5 ANFO 1.0 11.7 3.32 2.11; 0.11 .. 7 1'9.0 23.0 RMF'O 1.0 11.7 2.31 0.7'9 .. . . . . .. 
!21 60.0 .. 8 '3.5 13.5 ANFO 1.0 11.7 3.32 2.16 0.11 .. 7 1'9 .o 23.0 AMF'O 1.0 11.7 2.31 0.7'9 .. . . . . . . 
!25 5'9.0 .. 7 '9.5 15.5 RI4FO 6.0 62.6 3.15 2.27 0.55 .. 6 21.5 27.5 RMF"O 6.0 62.6 2.3'9 0.'95 .. . . . . . . 
:26 5'9.0 .. 7 '9.5 15.5 RNFO 6.0 62.6 3.15 2.27 0.55 :: 6 21.5 27.5 ANFO 6.0 62.6 2.3'9 0.'35 .. . . .. 
L27 58.0 .. 7 '9.5 15.0 RNFO 5.5 57.1 3.18 2.10 0.50 :: 6 21.5 27.0 AHF"O 5.5 57.1 2.10 0.'90 .. . . . . 
:ze 59.0 :: 7 '9.5 15.0 RNF'O 5.5 57.1 3.18 2.10 0.50 . . 6 ;~1.5 27.0 RHFO 5.5 57.1 2.10 0.'90 '' .. '. :3'3 66.0 :: 8 '9.5 13.5 RHFO 1.0 11.7 3.32 2.16 : : 7 1'9 .0 23.0 RNFO 1.0 11.7 2.31 .. .. 
l10 66.0 :: 8 '9.5 13.5 RMFO 1.0 11.7 3.32 2.16 .. 7 1'9.0 23.0 RNF'O 1.0 11.7 2.31 :: '. 
: •'11 .. 8 '9.5 13.5 ANFO 1.0 11.7 .. 7 1'9.0 23.0 I REG 1.0 1'3.1. :: . . .. 
:12 :: 8 '9.5 13.5 RNF'O 1.0 11.7 :: 7 1'9.0 23.0 I REG 1.0 1'9.1 .. . . 
:13 .. 9 '9.5 13.5 RHFO 1.0 11.7 .. 7 1'9.0 23.0 IREG 1.0 1'9.1 .. . . . . .. 
:11 .. 8 '9.5 13.5 RHFO 1.0 11.7 .. 7 1'9 .o 23.0 I REG 1.0 1'9.1 .. . . . . . . 
: ---------------------------------------------------------------------------------------------·-----------------------------------·----------
lAtl. . 61.'95 :: 26 : 1.63 : 18.3 . 3.26 . 2.22 . 0.1? .. 26 : 1.63 . 1'9.5 . 2.31 . 0.86 .. . . . . . . . . . .. 
:---------------------------------------------------------------------------------------------------------------·-------------------------------------
:t1IH : se.o .. 1.0 . 11.7 3.15 2.16 0.11 :: 1.0 11.7 2.31 0.7'3 .. . . . . . 
lHR>I . 6&.0 .. 6.0 . 62.6 . 3.32 . 2.10 . 0.55 .. 6.0 . 62.6 . 2.10 . 0.'35 .. . . . . . . . .. . . . .. 
:sTo . 3.29 .. 0.'90 : '9.3'9 . 0.08 . o.oa . o.oe. .. 0.'90 . 8.'31 . 0.01 . 0.07 :: . . . . . . . . . . . 
=============================================================================================~======================================================= 

EXPLOSIVES COtlSUt1PTION : RHFO 
fHEOR. 1322 
RCTUAL 1250 

0.99 
0.91 

E14E:R 
0 
0 

I REG 
1'326 
1650 
0.96 
0.86 



\ 



-----------------·-----------------------------------·--------------------·-·-----·----------·------------------------·--------------------·---------------------------------·-----------------------------------·----------------·-----·---------------·--------------------------------------------·----------------
8UROEH 10.3 FT IUI'UHIT LENGTH 12.27 PFAREA 113.0 

--·---------------·----------------------------------·--------------------·----------------·--------------------------------------------·----------------
0 E c t:: H u " El E R 3 D E c I< N IJ " B E R 1 .. D E c t:: .. 

-----------------·------------------------------------·-------------------·------·----------·--------------------------------------------·----------------
DEL . TOP . BOT" . EXPL . LGTH ~T • . SDOB . P.F. .. DEL . TOf' . 81lT . . . . . . .. . . 

t: . . TYPE . FT l8 .. I . . . . .. . 
-----------------·-------------------------------------------------------------·-----

5 
5 
5 
5 
5 
e. 
e. 
e. 
e. 
e. 
e. 
e. 
e. 
e. 
e. 
e. 
5 
5 
5 
5 
e. 
e. 

2., • "' . 

33.!5 3'3.0 
31.0 10.0 
31.0 10.0 
31.0 10.0 
31.0 10.0 
2'3.0 33.0 
2'3.0 31.0 
2'3.0 35.0 
2'3.0 35.0 
2'3.0 35.0 
2'3.0 35.0 
2'3.0 35.0 
2'3.0 35.0 
2'3.0 35.0 
2'3.0 33.0 
2'3.0 33.0 
31.0 10.0 
31.0 10.0 
33.5 3'3.0 
33.5 3'3.0 
2'3.0 35.0 
2'3.0 35.0 

AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 
AHFO 

!5.5 57.1 
6.0 62.6 
6.0 62.6 
6.0 62.6 
6.0 62.6 
1.0 11.7 
!5.0 52.1 
6.0 62.6 
6.0 62.6 
6.o 62.6 
6.0 62.6 
6.0 62.6 
6.o 62.6 
6.0 62.6 
1.0 11.7 
1.0 11.7 
6.0 62.6 
6.0 62.6 
5.5 57.1 
5.5 57.1 
6.0 62.6 
6.0 6;2. 6 

: 5.e.1 : 513.5 

1.0 
6.o 

: O.i'l 

: 11.7 
: 62.6 
: 7.36 

2.10 0.'30 1 
2.3'3 0.'35 1 
2.3'3 0.'35 1 
2.3'3 0.'35 1 
2.3'3 0.'35 1 
2.31 0.7'3 5 
2.29 0.9'3 5 
2.27 0.'39 5 
2.27 0.'39 5 
2.27 0.'39 5 
2.27 5 
2.27 0.'39 5 
2.27 0.'39 5 
2.27 0.'39 5 
2.31 0.7'3 5 
2.31 . 0.7'3 5 
2.3'3 0.'35 1 
2.3'3 0.'35 1 
2.10 0.'30 1 
2.10 0.'30 1 
2.27 5 
2.27 5 

2.33 : 0.'32 :. 22 

2.27 
2.10 
o.o6 

: 0.7'3 
: 0.'39 
: 0.07 

.. .. . . .. . . 

15.5 51.5 
16.5 $2.5 
16.5 52.5 
16.5 $2.5 
16.5 52.5 
3'3.0 1"1.0 
10.0 16.0 
11.0 1"7.0 
11.0 1"7 .5 
11.0 17.5 
11.0 1"7.5 
11.0 1"7.5 
11.0 1"7.5 
11.0 1"7 .5 
3'3.0 1·1.0 
3'3.0 1"1.0 
16.5 $2.5 
16.5 $2.5 
15.5 51.5 
15.5 51.5 
11.0 1"7.5 
11.0 1"7.5 

. . . . EXPL : LGTH ~T • . SDOEI . P.F. . . 
TYPI:: : FT L8 

----·------------------ ----------------
H:Eil 6.0 73.6 2.27 1.07 
IREI3 6.0 73.6 2.27 1.07 
H:EI3 6.0 73.6 2.27 1.07 
I REI> 6.o 73.6 2.27 . 1.07 
H:EI3 6.0 73.6 2.27 1.07 
AHFil 5.0 52.1 2.29 0.9'3 
AHFil 6.0 62.6 2.27 0.'38 
AHFil 6.0 62.6 2.27 0.'39 
AHFil 6.5 67.9 2.27 1.02 
AHFIJ 6.5 67.9 2.27 1.02 
AHFil 6.5 67.8 2.27 
AHFIJ 6.5 67.9 2.27 1.02 
AHFil 6.5 67.9 2.27 1.02 
AHFil 6.5 67.9 2.27 1.02 
AHFIJ 5.0 52.1 2.29 0.9'3 
AHFIJ 5.0 52.1 2.29 0.9'3 
H:EI3 6.o 73.6 2.27 1.07 
H:EI3 6.o 73.6 2.27 1.07 
H:EI3 6.0 73.6 2.27 1.07 
H:EI3 6.0 73.6 2.27 1.07 
AHFil 6.5 7'3.7 2.15 
AHFIJ 6.5 7'3.7 2.15 

: 6.05 : 68.6 : 2.26 : 1.02 

5.0 
6.5 

: 0.1'3 

: 52.1 : 
: 7'3.7 : 
: 9.06 : 

2.15 
2.29 
0.01 

: 0.9'3 
: 1.07 
: o.o6 

.. .. .. .. 

.. . . .. .. .. . . 

DEL 
I 

-----

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

13 

. . 
: 

TOP . BOT . 
-·------ --------

50.0 56.0 
52.0 58.0 
53.0 5'3.0 
53.5 6o.o 
53.5 61.0 
53.5 61.0 
53.5 61.0 
53.5 61.0 
53.5 6o.o 
50.0 56.0 
50.0 55.0 

53.5 61.0 
53.5 61.0 

===== ===== ========================== =================:======== ================ ::::::::====== ========================= =============== =======:============= === 



\ 



·--

FIHL PROJECT B L R S T TECHNICAL DATA 

================================================================= 
----------------------------------------------------------------: 
" u " 8 E R s .. T 0 T ft L .. -··----------------------------------· ... ----------------------: 
E>:PL . LOTH WT. . SDOB . P.F. . . LENGTH . WEIGHT . P.F. . . . .. . . 
T'r'PE . FT LB .. FT LB . . . 
----------------------------------------------------------------: .. 22.5 215.7 0.80 .. .. 21.0 2&1.3 0.8'1 .. .. 21.0 2&1.3 0.8"1 .. .. 21.0 2&1.3 0.8"1 .. . . 21.0 2&1.3 0.81 .. 
li'!EG 6.0 73.6 1. 91 1.21 . . 23.0 250.'3 0.79 .. 
U::EG 6.0 73.6 1. 'l1 1.21 .. 25.0 2?1.7 0.81 .. 
H:Eil 6.0 73.6 1.91 1.21 .. 26.0 282.2 0.83 .. 
H!EG 6.5 79.? l.'l2 1.26 :: 27.0 293.$ 0.85 
II'!Eil 7.5 92.0 1.'J1 1.33 .. 28.0 305.13 0.87 .. 
II':Eil 7.5 92.0 1.'l"' .. 28.0 305.13 .. 
IF:EG ?.5 92.0 1.91 1.33 : : 29.0 305.13 0.87 
II' !Ell 1.5 92.0 1. 91 1.33 .. 29.0 305.13 0.87 .. 
II':EG 6.5 7'3.7 1.92 1.26 : : 27.0 293.$ 0.85 
IF:Eil 6.0 73.6 1. 91 1.21 : : 23.0 250.'3 0.78 
IF!EG 5.0 61.3 1.'JO 1.11 .. 22.0 239.6 0.75 .. 

: : 21.0 2&1.3 0.81 .. 21.0 2f.1.3 0.81 .. 
: : 22.5 215.7 0.80 
:: 22.5 215.7 o.8o 

ll':EG ?.5 92.0 1.91 .. 29.0 317.7 .. 
IF:EG ?.5 '32.0 1.'31 .. 29.0 317.7 .. 

:: 8.0 '30.13 .. 8.0 90.13 . . .. a.o '!IO.a . . .. 8.0 '!lo.a . . 
----------------------------------------------------------------: . 6.69 . 82.1 . 1.'!12 . 1.25 .. 22.5 . 21f..5 . 0.83 . . . . . . . . ----------_________________________ ,.., ______ -------·-----------: 

!5.0 61.3 1.'!10 1.11 .. 8.0 90.13 0.75 .. 
7.5 . '!12.0 : 1.'31 . 1.:33 :: 28.0 . 317.7 . 0.87 . . . . 

0.85 . 10.5 : 0.02 . 0.07 :: 6.62 . 71.82 . 0.03 . . . . 
::::============================================================~: 



\ 



A H L PROJECT B L A S T SUHHARY T E C H H I C A L DAr A 
=======:=== ===== =========:======= =============:::: =============== ==================::: ::::::=::::::: 

F.:l<PLOSIIJE TYPE ANFO IREG ENER 

El<PL. DEHSITY o.a5 1.00 0.85 

J.IT. STREHGTH 1.00 0.'36 O.<J5 

==== ===== ===== ================================ ===================================== =============== =======================================.=.=== ========= 
' BLAST * 11, LOCArtllN S-12 HOLE DIAH 6 Roon IUOTH 22 FT SPACING 15 fT RO~ SEPARATION 8 fT' . 
: ----------------·------· ... -------------------·----------------------------------·----------·----------------------------------------------------------.. 0 E c K N u " 8 E R 1 :: D E c K H u " B E R 2 '. .. '' : ---------------------------------------------------------------------------·-----·-----·----------------------------------------------------. t : DEPTH '. DEL . TOP . BOT . EKPL : LGTH IU'. . 5008 . SDOB . P.F. : ! DEL . TOP . BOT ' EKPL ' LGTH Nr. ' SDOB : P.F • '' . . ' ' . . . ' . ' . . ' ' '' . ' t ' TYPE . FT LB '. :t : TYPE ' FT LB :: '' ' . '' . 
:----------------------------------------------------------------------------------~-----------------------------------------------------------------1 11.0 .. a '3.5 12.5 ANFO 3.0 31.3 3.50 1.75 .. 1 16.5 1'3.5 AHFO 3.0 31.3 2.22 . ' .. . ' . ' 2 13.0 .. 9 '3.5 12.5 ANFO 3.0 31.3 3.50 1.75 '' 1 16.5 1'3.5 AHFO 3.0 31.3 2.22 : : . . . . 

3 -16.0 .. 9 '3.5 12.5 AHFO 3.0 31.3 3.50 2.06 1).2~1 .. 1 17.5 20.5 AHFO 3.0 31.3 2.51 0.51 :: '. .. 
1 11.0 '. a '3.5 12.5 AHFO 3.0 31.3 3.50 1.75 ,_ 1).31 ' . 1 16.5 1'3.5 AHFO 3.0 31.3 2.22 0.60 :: '' ' '' 5 35.0 .. a '3.5 12.5 AHFO 3.0 31.3 3.50 2.0llo 0.2'9 '' 1 17.5 20.5 AHFO 3.0 31.3 2.06 0.61 ' . '. '' '. 

' 20.0 '' G '3.5 15.0 ANFO 5.5 5?.1 ' . ' '. . . ' 
7 :3'3.0 :: 8 '3.5 13.0 ANFO 3.5 36.5 3.10 2.31 1).31 7 1'3.0 23.0 ANFO 1.0 11.? 2.31 0.69 :: 
8 11.0 .. 8 '3.5 1.2.5 AHFO 3.0 31.3 3.50 1.75 0.31. 7 16.5 1<.1.5 ANFO 3.0 31.3 2.22 o.6o '' '. '' '3 11.0 .. a '3.5 12.5 AHFO 3.0 31.3 3.50 1.75 0.31 1 16.5 1'3.5 ANFO 3.0 31.3 2.22 o.6o '. .. '' :tO 11.0 '' a <J.5 12.5 AtiFO 3.0 31.3 3.50 1.75 1).31 1 16.5 1'3.5 ANFO 3.0 31.3 2.22 0.60 '' '. . ' :u 11.0 .. 8 '3.5 1.2.5 ANFO 3.0 31.3 3.50 1.75 1).31 1 16.5 1'3.5 AHFO 3.0 31.3 2.22 0.60 '. .. . ' 

:t2 10.0 '. 8 9.5 13.5 ANFO 1.0 11.7 3.32 2.15 1).3'"1 : 1 20.0 21.0 AHFO 1.0 11.7 2.31 o.6a .. . ' .. 
:t3 10.0 '' 8 '3.5 13.5 AHFO 1.0 11.7 3.32 2.15 1).3"1 ' 1 20.0 21.0 AHFO 1.0 11.7 2.31 0.68 '. '' . .. 
:t1 3<J.O '' 8 9.5 13.0 AHFO 3.5 36.5 3.10 2.31 1). 31. ' 7 1'3.0 23.0 ANFO 1.0 11.7 2.31 0.69 '' . ' . . ' : u:. 11.0 :: 9 '3.5 12.5 AHFO 3.0 31.3 3.50 1.75 1).3l : : 1 16.5 1'3.5 ANFO 3.0 31.3 2.22 0.60 :: 
:t7 11.0 :: 8 '3.5 1.2.5 AHFO 3.0 31.3 3.50 1.75 1).31 1 16.5 1'3.5 ANFO 3.0 31.3 2.22 0.60 . ' .. 
:18 11.0 .. 9 '3.5 1.2.5 ANFO 3.0 31.3 3.50 1.75 l).lt 1 16.5 1'3 .5 AHFO 3.0 31.3 2.22 0.60 .. .. . ' :1'3 11.0 . ' a '3.5 12.5 AtiFO 3.0 31.3 3.50 1.75 1).31. 1 16.5 1'3.5 AHFO 3.0 31.3 2.22 o.6o '. . . ' . 
:20 "11.0 .. a '3.5 12.5 ANFO 3.0 31.3 3.50 1.75 1).31 1 16.5 1'3.5 AHFO 3.0 31.3 2.22 0.60 .. . . .. 
:21 11.0 .. a '3.5 12.5 AHFO 3.0 31.3 3.50 1.75 0.31. 1 16.5 1'3.5 AHFO 3.0 31.3 2.22 0.60 :: .. 
:22 11.0 .. a '3.5 1.2.5 ANFO 3.0 31.3 3.50 1.75 1).31 1 16.5 1'3.5 ANFO 3.0 31.3 2.22 o.6o .. '. ' . 
l23 32.0 .. 6 '3.5 15.0 ANFO 5.5 57.1 '. . . ' . :21 22.0 .. 6 '3.5 16.0 ANFO 6.5 67.8 .. . . .. 
!25 11.0 .. a '3.5 12.5 AHFO 3.0 31.3 3.50 1.75 1). 31. 1 16.5 1'3.5 AHFO 3.0 31.3 2.22 0.60 :: .. 
:~~6 15.0 . ' a '3.5 12.5 AHFO 3.0 31.3 3.50 1.75 1).31 1 16.5 1'3.5 ANFO 3.0 31.3 2.51 0.51 .. . ' .. 
:27 13.0 '' 9 '3.5 1.2.5 AHFO 3.0 31.3 3.50 1.75 1).3l. 7 16.5 1'3.5 ANFO 3.0 31.3 2.22 0.60 .. . . ' . :za "'13.0 '. 9 '3.5 12.5 RNFO 3.0 31.3 3.50 1.75 1 16.5 1'3.5 AHFO 3.0 31.3 2.22 . ' .. . ' 
!2'3 25.0 '' a 10.0 11.0 RNFO 1.0 11.7 1 20.0 21.0 RHFO 1.0 11.7 '' . . ' . :;.o 25.0 ' ' 9 10.0 11.0 AHFO 1.0 11.? 1 20.0 21.0 ANFO 1.0 11.7 . ' '' '. l::t1 25.0 .. a 10.0 11.0 ANFO 1.0 11.7 :: 1 20.0 21.0 ANFO 1.0 11.7 :: .. 
:::12 25.0 .. a 10.0 J."'.O RNFO 1.0 11.7 .. 1 20.0 21.0 AHFO 1.0 11.7 . ' . . '. ' . 
:----------------·--------------------------··---------------------------------------------------------------------------------------------------------:RV. . 37.55 '' 31 : 3.50 . 36.5 . 3.17 . 1.89 . 0.31 .. 213 . 3.2'3 : 31.3 ' 2.26 ' 0.61 :: . '. . . . ' . . . ' ' : ~----------------·-----------------------------------------------------------------------------------------------------------------------------
!HIH . 20.0 :: 3.0 31.3 3.32 1. 75 : 1).20:1 : : 3.0 31.3 2.06 0.51 '. . . ' 
:I'IA:.C . "'16.0 .. 6.5 . 67.8 . 3.50 . 2.15 . 1). 3 .. 1 '. 1.0 ' 11.7 . 2.51 . 0.6a :: . . ' . ' . . . ' ' . ' :sro : 7.11 .. 0.13'3 : <.1.23 : 0.05 ' 0.25 . 1).01. '. 0."'16 ' 1.90 . 0.10 ' 0.01 :: . . . . '. . . . 
================::::======:==============================================================================================================~-============== 

E:<P LOSI liES CONSUHPTI OH : ANFO ENER IREG 
cr THEOR. 3692 0 o.o 
c._, ACrUI~L J150 0 o.o 

0.'31 



==:=========================================:==========================================================::;:==========:==============================::;:: 
BUROEH 11.0 fT UT/UIU T LENGTH 12.27 PF"RRER 165.0 ---·----------------------------------------------------------------------------·-----------------------------------------------------------------·-: 

D E c t: H u " El E R 3 .. 0 E c I< H u tt B E R 1 .. T 0 T R L .. .. 
----------------------------------------------------------------------------------·---------------------·-----------------------------------------------: 
DU . TOP . BOT . E:.!PL . LGTH l-IT. : SOOB : P.r. .. DEL . TOP . BOT . EKPL . LGTH wr. . SOOEI . P.F. .. LENGTH . WEIGHT . P.r. . . . . .. . . 0 . 0 . . . . . ., . TVPE . FT LB .. I . TYPE . n LB :: FT LB . . .. 0 . 
--·--------------------------------------------------------------------------------·--------------------------------------------------------------------: 
f, 25.0 29.0 AMFO 1.0 11.7 2.08 .. 5 31.2 39.0 fiMFI) 1.8 50.1 2.01 :: 11.8 151.3 .. 
f, 25.0 29.0 AHFO 1.0 11.7 1.79 : : 5 33.2 38.0 RMFil 1.8 50.1 2.01 .. 11.8 151.3 .. 
f, 27.0 31.0 AMFO 1.0 11.7 2.08 0.?1 .. 5 36.2 11.0 RHFO 1.8 50.1 2.01 0.81 .. 11.8 151.3 0.55 .. .. 
e. 25.0 28.0 RMFO 3.0 31.3 2.06 O.M .. 5 33.0 36.0 RHFO 3.0 :u.;, 2.06 0.61 .. 12.0 125.1 o.so 00 .. 
f, 25.5 29.5 AHFO 1.0 11.7 2.16 O.i'2 .. .. 10.0 101.3 0.19 00 .. .. .. 5.5 57.1 0.17 .. 0 • 

E. 2'9.0 33.0 RHFO 1.0 11.7 2.31 o.e.8 : : .. u.s 119.9 0.50 .. 
e. 25.0 28.0 AHFO 3.0 31.3 2.06 o.M .. 5 33.0 36.0 RMFO 3.0 31.3 2.06 0.61 .. 12.0 125.1 o.so .. 00 

e. 25.0 28.0 RMFO 3.0 31.3 2.06 0.61 :: 5 33.0 36.0 RMFO 3.0 31.3 2.06 0.61 .. 12.0 125.1 0.50 .. 
e. 25.0 28.0 AHFO 3.0 :H.3 2.06 0.61 .. 5 33.0 36.0 RHFO 3.0 31.:} 2.06 0.61 : : 12.0 125.1 o.so .. 
Eo 25.0 28.0 AHFO 3.0 31.3 2.06 o.e.1 .. 5 33.0 36.0 RMFO 3.0 l1.3 2.06 0.61 :: 12.0 125.1 o.so .. 
e. 30.0 31.0 RMFO 1.0 11.7 2.31 0.6.8 .. .. 12.0 125.1 0.51 .. .. 
E. 30.0 31.0 RHFO 1.0 . 11.7 2.31 0.68 .. .. 12.0 125.1 0.51 .. .. 
Eo 29.0 33.0 AMFO 1.0 11.7 2.31 0.£.8 :: .. u.s 119.9 0.50 .. 
e. 25.0 28.0 RHFO 3.0 31.3 1.19 0.83 .. 5 31.2 36.0 RHFO 1.8 50.1 2.01 0.81 .. 13.8 113.9 O.Si' .. 0 • 

e. 25.0 28.0 AMFO 3.0 31.3 2.06 o.e.1 .. 5 33.0 36.0 AHFO 3.0 31.3 2.06 0.61 0 • 12.0 125.1 0.50 .. .. 
e. 25.0 28.0 RHFO 3.0 31.3 2.06 O.t1 .. 5 33.0 36.0 RMFO 3.0 31.3 2.06 0.'61 .. 12.0 125.1 0.50 .. .. 
e. 25.0 28.0 AHFO 3.0 31.3 2.06 0.61 .. 5 33.0 36.0 AHFO 3.0 31.3 2.06 0.61 . ' 12.0 125.1 0.50 .. .. 
e. 25.0 28.0 AHFO 3.0 31.3 2.06 O.Eo1 .. 5 33.0 36.0 RHFO 3.0 31.3 2.06 0.61 : : 12.0 125.1 o.so .. 
e. 25.0 28.0 RHFO 3.0 31.3 2.06 0.6.1 .. 5 33.0 36.0 RHfl) 3.0 31.3 2.06 0.61 :: 12.0 125.1 0.50 .. 
e. 25.0 28.0 AHFO 3.0 31.3 2.06 O.E.1 .. 5 33.0 36.0 AHFO 3.0 31.3 2.06 0.61 .. 12.0 125.1 0.50 .. . . .. 0 • 5.5 57.1 . . .. .. .. 6.5 6.7.8 .. . . 
e. 25.0 28.0 RHFO 3.0 31.3 2.06 O.E.1 .. 5 33.0 36.0 RMFO 3.0 31.3 2.06 0.61 • 0 12.0 125.1 o.so .. .. 
e. 2£.0 30.0 RMFO 1.0 11.7 2.08 O.i'1 .. 5 35.2 10.0 RHFO 1.8 50.1 2.01 0.81 :: 11.8 : 151.3 0.56 .. 
E. 25.0 29.0 RMFO 1.0 11.7 1.?'J 0.83 .. 5 33.2 38.0 RHFO 1.8 50.1 2.01 0.81 .. 11.8 151.3 O.S'J .. . . 
E. 25.0 29.0 RMFO 1.0 11.7 1.79 .. 5 33.2 38.0 RHFO 1.8 50.1 2.01 .. 11.8 151.3 .. o• .. • 0 8.0 83.1 .. 0. .. : : 8.0 83.1 .. .. . . 8.0 83.1 .. .. . . .. 8.0 83.1 . . . . 
-------------------------------------------------------------------------------------------------------------------------------------------------------: 2c1 . 3.16 . 3G.1 2.05 . o.e.8 .. 1'J . 3.66 . 38.2 2.01 . o.r.9 00 11.1 . 118.8 . 0.51 . 0 . .. . . . '' . . 
------------------------------------------------------------------------------------------------------------------------------------------------------: 3.0 31.3 1.19 0.1!.1 : : 3.0 31.3 2.01 . o.r.1 . . 5.5 57.1 0.17 . . ' 

1.0 . 11.7 2.31 : O.Eil :: 1.8 : 50.1 2.06 ' 0.81 :: 11.8 : 151.3 . 0.59 . . . 
0.51 . 5.31 0.19 ' 0.06 .. 0.89 : '3.30 0.03 . 0.09 . ' 2.72 . 29.37 . 0.03 . . .. . . ' . . 

===:=====~========:==============:====================================================================================================================== 

.~·· ~ 



fl tl L P R 0 J E C T B l R S T SUtltiARV T E C H N 1 C A L D AT A 
:::::::::::========:=====================:===============:==============~=====:=:================::: 

EXPLOSIVE TYPE RNFO IREG ENER 

EKPL. DENSITY o.e5 1.00 0.85 

wT. STREHGTH 1.00 0.96 0.95 

================:===================================:===================================:=====================:======================================= . BLAST :t 12 LOCATION H-9(H) HOLE DlAtl 6 ROOH WIDTH 22 FT SPACING 15 FT ROW SEPFIRRTIOH 8 H . 
~ -·---------------~-------------------------------------------------·--------------------------------------------------------------------------------.. D E c K " u H 9 E R 1 :: D E c K " u H B E R 2 . . .. . . 
: .... ---------------------------------------------------------------------... ·------------------------------·------------------------------------------. :t . DEPTH .. DEL . TOP . BOT : EXPL . LGTH wT. . SOOB . stiOB : P.F. .. DEL . TOP . BOT . EXPL . LGTH wr. . SDOB . P.F • . . . . . . . . . . . . . . . . . . . . . .. :t : TYPE . FT LB .. :1 : TYPE . FT LB . . .. . . . . . . 
:---------------------------------------------------------------------------------------------------------------------------------------------------1 25.0 .. a 9.5 12.5 ANFO 3.0 31.3 3.50 1.75 0.31 .. 1 16.5 19.5 AMF"O 3.0 31.3 2.22 o.r.o .. . . .. . . 

2 51.0 :: 13 9.5 13.5 ANFO 1.0 11.7 3.32 2.15 0.341 .. 1 20.0 21.5 AHF"O 1.5 16.9 2.13 0.70 .. .. . . 
3 59.5 .. a 9.5 15.5 ANFO 6.0 62.6 3.15 2.27 0.19 .. 1 21.5 27.5 AHFO 6.0 62.6 2.39 0.82 .. . . . . . . 
1 58.5 .. a 9.5 15.5 ANFO 6.0 62.6 3.15 2.27 0.19 .. 1 21.5 27.5 RHFO 6.0 62.6 2.39 0.82 t • . . .. . . 
5 58.0 :: 13 9.5 15.0 At~FO 5.5 57.1 3.18 2.11) 0.11 .. 7 21.5 27.0 AHFO 5.5 57.1 2.10 o.7a .. . . . . 
6 sr..o :: 13 9.5 11.5 R.HFO 5.0 52.1 3.22 2.11 0.11 :: 1 21.0 26.0 R.HF"O 5.0 52.1 2.11 0.71 .. . . 
7 53.0 .. a 9.5 13.5 ANFO 1.0 11.7 3.32 2.15 0.3'1 .. 1 20.0 21.0 AMF"O 1.0 11.7 2.15 0.6!5 .. . . . . . . 
9 sr..o .. a 9.5 11.5 R.HFO 5.0 52.1 3.22 2.11 0.11 : :· 1 21.0 26.0 AHF"O 5.0 52.1 2.11 0.71 .. . . . . 
9 56.0 .. a 9.5 11.5 AMFO 5.0 52.1 3.22 2.11 0.11 .. 1 21.0 26.0 AHFO 5.0 52.1 2.11 0.71 .. . . . . . . 

:u 59.0 .. a 9.5 15.0 ANFO 5.5 57.1 3.18 2.11) 0.1"1 .. 1 21.5 27.0 ANFO 5.5 5?.1 2.10 O.?a .. . . . . . . 
:12 56.0 :: a 9.5 11.5 ANFO 5.0 52.1 3.22 2.11 0.11 : : 1 21.0 26.0 R.HFO 5.0 52.1 2.11 0.71 t t 

• t 

:13 56.0 .. a 9.5 11.5 AHFO 5.0 52.1 3.22 2.11 0.11 .. 7 21.0 26.0 R.Hf"O 5.0 52.1 2.11 0.71 t • . . . . . . 
:1-t 59.0 .. a 9·.5 15.5 AHFO 6.0 62.6 3.15 2.21 0.19 .. 7 21.5 2?.5 ANF"O 6.0 62.6 2.39 0.82 .. . . .. . . 
:15 59.0 .. a 9.5 15.5 AHFO 6.0 62.6 3.15 2.2·r 0.18 .. 7 21.5 2?.5 AMF"O 6.0 62.6 2.39 0.82 .. . . . . . . 
:16 58.0 .. a 9.5 15.0 ANFO 5.5 57.1 3.19 2.10 0.1'1 • t 7 21.5 27.0 AHFO 5.5 57.1 2.10 0.79 .. . . . . . . 
:1? 59.0 .. a 9.5 15.0 ANFO 5.5 57.1 3.18 2.11) 0.1'1 .. 1 21.5 27.0 ANFO 5.5 57.1 2.10 O.?a .. . . .. t t 

:t8 15.0 .. a 9.5 12.5 ANFO 3.0 31.3 3.50 1.75 0.31 .. 1 16.5 19.5 AHFO 3.0 31.3 2.51 0.51 .. . . . . . . 
: -----------------------------------·---------------------------------·------------------------------------------------------------·---------
!AV. . 51.35 .. 11 . 5.00 . 52.1 . 3.21 . 2.31) . 0.11 .. 17 . 5.03 . 52.1 . 2.10 n.11 .. . . . . . . . . . . . . . . . 
: ---------------------------------------------------------------·--- --·---- ------------------------------------------------------------·~ -------
:HIH . 25.0 .. 3.0 31.3 3.15 1.75 0.31 .. 3.0 31.3 2.22 0.51 . . . . . . . . . 
: tiAX . 5'\1.0 6.0 . 62.6 . 3.50 . 2.15 . 0.19 . . 6.0 t 62.6 : 2.51 . 0.82 .. . . . . . . . . . . . . . 
:sro . 9.2? .. 0.97 : 10.1 . 0.11 . 0.22 . 0.0£. . . 0.'31 t 9.81 . 0.06 . 0.09 :: . .. . . . .. . . . 
==============:======================================~=============================================================================================== 

E:o<PLOSIVES COHSUtiPTION : RHF"O 
fHEOR. 3608 
ACTUAL 3200 

0.89 
0.75 

EHER 
0 
0 

IREG 
0.0 
0.0 



-------.----------------·------------------------------------------------------------·-----·-----·--------·-·---------·--------------------------·--------------------·-------------------------------·----------------------------·-------------------------------------·-----------------------------------------------
11.0 FT "T/UHIT LENGTH 12.27 PFAI~ER 165.0 -------·------------------------------------------------------------------------------·--------------·---------------------------------------------: 

[I E C t:: N U H B E R .. .. D E C 1<: H U 11 B E R 1 .. . . T 0 T A L --------------------------------------------------------------·-----------------·---------------------... ·------------------------------------: 
DEL : TOP 
t. 

: BOT : PCPL : LGTK 
: T' .. PE : Fl' 

WT. : SDOB 
LB 

: P.F. :: DEL : TOP 
:: . : BOT : EXPI. : LGTH 

: T'r'PE : FT 
WT. : SDOB 
LB 

: P.F. :: LEHGTH : WEI13KT : P.r. 
:: FT LB 

-------------------------------------------------------------------·-----------------------------------·-----------------------------------------------: 
:11.0 
~11.0 
31.0 
33.5 
32.5 
30.5 
32.5 
32.5 
33.5 
32.5 
32.5 
31.0 
31.0 
33.5 
33.5 
26.0 

36.0 
10.0 
10.0 
39.0 
37.5 
35.0 
37.5 
37.5 
39.0 
37.5 
37.5 
10.0 
10.0 
39.0 
39.0 
30.0 

fi11FO 
flliFO 
AHFO 
fiHFO 
AliFO 
RHFO 
AI1FO 
AliFO 
AHFO 
fiHFO 
Rl'iFO 
RHFO 
fiHFO 
fll'iFO 
Al'iFO 
RHFO 

5.0 
6.0 
6.o 
5.5 
5.0 
1.5 
s.o 
5.0 
5.5 
5.0 
5.0 
6.0 
6.0 
5.5 
5.5 
1.0 

52.1 
62.6 
62.6 
57.1 
52.1 
1G.9 
52.1 
52.1 
57.1 
52.1 
52.1 
62.6 
62.6 
57.1 
57.1 
11.7 

2.11 
2.39 
2.39 
2.10 
2.11 
2.13 
2.11 
2.11 
2.10 
2.11 
2.11 
2.39 
2.39 
2.10 
2.10 
2.31 

0.1'"1 
0.92 
0.92 
0.78 
0.7"1 
0.70 
0.1'1 
0.7"1 
0.78 
0.71 
0.7"1 
0.92 
0.92 
0.78 
0.78 
O.G8 

:: .. .. .. .. 
:: .. .. .. .. .. .. 
:: .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

12.5 
16.5 
16.5 
15.5 
11.0 
"11.5 
1"1.0 
11.0 
15.5 
1"1.0 
"11.0 
"16.5 
"16.5 
15.5 
15.5 
36.0 

"17.5 
52.5 
52.5 
51.5 
1'3.5 
"16.5 
19.5 
"19.5 
52.0 
19.5 
19.5 
5:3.0 
53.0 
51.5 
51.5 
"10.0 

AHFil 
AHFil 
fiHFO 
fiHFil 
AHFI) 
AHfl) 
RHFO 
AHFI) 
fiHFI) 
fiHFO 
AHFil 
AHFI) 
fiHFI) 
AHFil 
AHFll 
AHFil 

5.0 
G.O 
6.0 
G.O 
5.5 
5.0 
!5.5 
5.5 
6.5 
!5.5 
5.5 
G.5 
6.5 
6.0 
G.O 
1.0 

52.1 
62.G 
62.1i 
62.G 
57.'1 
52.1 
57'.'1 
57'.'1 
61'.13 
57.'1 
57'.'1 
61'.13 
61' .IJ 
62.G 
Eio2.G 
"11.? 

2 .·'11 
2.27 
2.27 
2.::19 
2.'10 
2.'11 
2."10 
2.'10 
2.27 
2."10 
2."10 
2.27 
2.2.7 
2.39 
2.39 
2.02 

0.71 
0.85 
0.85 
0.82 
0.78 
0.71 
0.78 
0.78 
0.89 
0.78 
0.78 
0.89 
0.89 
0.82 
0.82 
0.76 

.. .. .. .. .. .. .. .. .. .. .. . . .. .. 
:: .. .. .. .. .. . . .. .. .. .. .. . . .. . . .. .. .. .. 

6.0 
18.5 
2"1.0 
21.0 
22.5 
20.5 
17.5 
20.5 
20.5 
23.0 
20.5 
20.5 
21.5 
21.5 
22.5 
22.5 
11.0 

62.6 
192.9 
250.3 
250.3 
231.6 
213.8 
182.5 
213.8 
213.8 
239.8 
213.8 
213.8 
255.5 
255.5 
231.6 
23'1.6 
116.0 

0.'11 
0.58 
O.i'O 
0.70 
o.e.6 
O.G2 
o.s6 
O.G2 
O.G2 
O.G8 
O.G2 
O.G2 
0.71 
0.71 
0.£6 
O.G6 
0.53 

----------------------------------------------------------------------------------------·--------------------------------------------------------------: 
1G : 5.28 : 55.1 2.10 : 0.76 :: 16 : 5.69 : 59.3 2.33 : 0.81 .. .. 20.1 : 212.2 : O.G3 
------------------------------------------------------------------------------------------------------------------------------------------------------: 1.0 

6.0 
0.58 

: 11.7 
: 62.6 
: 6.01 

2.31 
2.13 
0.03 

: 0.&8 
: 0.92 
: 0.01 

.. . . .. .. .. .. 
1.0 
6.5 

o.r.r. 

"11.7 
: Eioi' .IJ 
: 6.8:3 

2.02 
2.'11 
0.10 

0.7"1 
: 0.89 
: 0.05 

.. .. .. .. .. .. 
6.0 

21.5 
1.61 

62.6 
: 255.5 
: 18.1)6 

0.11 
: 0.71 
: 0.08 

=======================================================================================~================~=============================================== 

')( . 



A 11 L PROJECT B L A S T SUI111ARY T E C H H I C A L DR T R 
:::::===========::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::==========::::::::::::::::::====:=====::;::::::::::::::::::::: 

EXPLOSIVE TYPE 

El'.PL. DENSITY 

NT. STRENGTH 

AHFO 

o.as 
1.00 

IREG 

1.00 

0.':1& 

EHER 

0.85 

0.95 

------·----------------·--------------------·-----------------------------------·----·-·-------------------------------------------------------------------------------------------------------------·-·-----------------------------------·----·-·-----·---------------·-----------------------------------------------
BLAST 13 LOCATION H-10 HOLE DIAI1 ROOtt NHITH SPACIHG 15 FT ROJ.I SEPARATI OH 8 FT 

: -----------------------------------------------------------------------------·--____ .,. ________________ -------------------------------------------------.. . . 0 E C K H U n B E R 1 .. . . D E C K H U n B E R 2 .. . . 
: ---------------------------------------·-----~------------------------------·----·-·------------------------------------------------------------

t : DEPTH : : DEL ! TOP 
:: t 

: BOT : EXPL : LGTH 
: TYPE : FT 

NT. : SOOB : 5008 : P.F. 
LB 

::DEL: TOP 
:: I 

: BOT : EXPL : LGTH 
: TYPE : FT 

NT. 
LB 

: SDOB : P.F. .. .. .. .. 
: -·--------------·--------------------------·------------------------------------··-----------------------------------------------------

1 
2 
3 
1 
5 
& 
1 
8 
9 

10 
11 
12 
13 
19 
20 
21 
22 
23 
21 
25 
2& 
27 
28 

53.0 
53.0 
52.0 
11.0 
51.0 
51.0 
51.0 
56.0 
58.0 
58.0 
58.0 
58.0 
58.5 
5a.o 
5~.0 
59.0 
58.5 
59.0 
58.0 
56.0 
51.0 
53.0 
53.0 

.. .. .. . . .. .. 
:: .. . . .. . . 

:: 
:: .. .. . . . . . . . . .. . . 
:: 

1 
1 
1 
1 
7 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
7 
1 
1 
1 
1 
1 
1 

9.5 
10.0 
10.0 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 

10.0 
10.0 
10.0 

13.5 
15.0 
16.0 
12.5 
13.5 
13.5 
13.5 
11.5 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.5 
15.0 
15.0 
15.0 

AHF'O 
AHFO 
FIHFO 
AHFO 
AHFO 
AHFO 
FIHFO 
FIHFO 
AHFO 
AHI=O 
AHI=O 
FIHF'O 
AHI=O 
FIHI=O 
AHI=O 
ANI=O 
FIHI=O 
AHI:o 
FIHFO 
AHI!"O 
AHFO 
AHI=o 
FIHFO 

1.0 
5.0 
&.0 
3.0 
1.0 
1.0 
1.0 
5.0 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
6.0 
5.0 
5.0 
5.0 

11.7 
52.1 
&2.6 
31.3 
11.7 
11.7 
11.7 
52.1 
57.1 
57.1 
57.1 
57.1 
57.1 
57.1 
57.1 
57.1 
57.1 
57.1 
57.1 
62.& 
52.1 
52.1 
52.1 

3.32 
3.35 
3.28 
3.50 
3.32 
3.32 
3.32 
3.22 
3.18 
3.18 
3.18 
3.18 
3.18 
3.18 
3.18 
3.18 
3.18 
3.18 
3.18 
3.15 
3.35 
3.35 
3.35 

2.15 
2.28 
2.11 
1.75 
2.15 
2.15 
2.15 
2.11 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.11 
2.28 
2.28 
2.28 

0.3'1 
0.3'1 
0.3·1 
0.11 
0.1'1 
0.1'1 
0.1'1 
0.1·1 
0.1·1 
0.1·1 
0.1·1 
0.1"1 
0.1"1 
0.1·1 
0.1"'1 
0.1'3 
0.11 
0.11 
0.11 

.. . . .. . . .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. 
:: .. .. .. .. .. .. .. .. 

& 
& 
& 
& 

' ' & 
& 

' & 
& 
& 
& 
& 
& 
& 

' & 
& 

' 6 

' ' 

20.0 
21.0 
21.5 
1E..5 
20.0 
20.0 
20.0 
21.0 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.0 
21.0 
21.0 
21.0 

21.0 
25.0 
25.5 
19.5 
21.5 
21.5 
21.5 
2&.0 
27.0 
27.0 
27.0 
27.0 
27.0 
27.0 
27.5 
27.5 
27.0 
27.5 
27.0 
26.0 
25.5 
25.0 
25.0 

AHFO 
RHFO 
RHFO 
RHFO 
RHFO 
AHFO 
RHFO 
RHFO 
AHFO 
RHFO 
RHFO 
RHFO 
RHFO 
RHFO 
RHFO 
RHFO 
RHFO 
RHFO 
RHFO 
AHFO 
RHFO 
RHFO 
RHFO 

1.0 
1.0 
1.0 
3.0 
1.5 
1.5 
1.5 
5.0 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
6.0 
&.0 
5.5 
&.0 
5.5 
5.0 
1.5 
1.0 
1.0 

11.7 
11.7 
11.7 
31.3 
16.9 
16.9 
16.9 
52.1 
57.1 
57.1 
57.1 
57.1 
57.1 
57.1 
62.& 
&2.& 
57.1 
&2.& 
57.1 
52.1 
16.9 
11.7 
11.? 

2.15 
2.15 
2.15 
2.22 
2.13 
2.13 
2.13 
2.11 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.39 
2.39 
2.10 
2.39 
2.10 
2.11 
2.13 
2.15 
2.15 

0.?0 
0.70 
0.70 
0.71 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.82 
0.82 
0.78 
0.82 
0.78 
0.71 
0.70 
0.&5 
0.&5 

.. .. .. . . .. .. .. .. .. . . .. .. .. .. .. .. .. .. 
:: 
:: .. .. .. .. 
:: .. .. .. .. 
:: .. .. .. .. .. . . .. .. 
:: .. .. : ---------------*-----------------------------------------------------------------------------------------------------------

23 : 55.57 :: 23 : s.or : 52.8 : 3.25 : 2.31 : 0.12 :: 23 : 1.91 : 51.2 : 2.11 : 0.75 .. .. : _______________ .., __________________________ * __________________________________________________________________________________ _ 

11.0 
5'3.0 
3.51 

:: .. . . .. . . 
3.0 
&.a 
o.a 

31.3 
: &2.& 

7.9 

: 3.15 
: 3.50 
: 0.09 

1.75 
: 2.15 
: 0.16 

0.3"1 
: 0.1'3 
: 0.0"1 

'I .. .. .. . . .. 
3.0 
6.0 
0.8 

31.3 
: &2.& 

8.& 

2.22 
: 2.15 
: 0.05 

0.&5 
: 0.82 
: 0.05 

:: .. . . .. . . 
=================:=========================:========================================================================================================== 

EXPLOSIVES COHSUttPTIOH : 

IJ .. ; 

AHFO 
THr::OR. 50'3'3 
ACTUAL 5200 

1.0<: 
0.8? 

EHER 
0 
0 

IREG 
0.0 
0.0 



======;:;::=========================~====:========================:==================================~======================::;::::;::;:=============== 
BURDEH 11.0 FT MTrUHIT LEHGTK 12.27 PFAREA 165.0 

-... ----------------------------------------------------... ·------------------------------------------------------------------------------------------: 
D E t K H U " E1 E R :: D E t K t4U"BER 1 .. .. T 0 T R L 

--·----------------------------------------------------------------------------------------------------------------------------------------------------: 
OE:L : TOP 

1: 
: BOT : EXPL : LGrK WT. : SDOB : P.r. :: DEL : TOP 

:: t 
: BOT : EI<PL l Ll:lTK 

: TYPE : FT 
WT. : sooa : P.F. :: LEHGTH : MEll:oHT : P.r. 

: T't'PE l FT LB LB :: FT LB __ . ___ .:.. ____________________________________________________________________ ·-----------------·------------------------------------------.... -: 
5 30.5 35.0 ' fiHFO 1.5 16.'3 2.13 :: 1 11.5 17.5 AHFO G.O 6~.6 2.11 :: 18.5 1'32.9 
5 31.5 36.0 AHFO 1.5 16.9 2.13 :: 1 12.5 17.5 AHFO 5.0 52.1 2.11 :: 18.5 1'32.'3 
5 32.0 36.0 Atlf'O 1.0 11.7 2.15 :: 1 12.5 17.0 AHFO 1.5 1E..'i 2.01 :: 18.5 1'32.'3 
5 25.0 29.0 AHFO 1.0 11.7 2.31 :: 1 35.0 39.0 AHFO 1.0 11.? 2.02 :: 11.0 1'16.0 
!:i 31.0 36.0 AHFO 5.0 52.1 2.11 0. 71 :: 1 12.5 18.5 AHFO G. 0 62.6 2.11 0.89 :: 1'9. 5 203.3 
!:i 31.0 36.0 AHFO 5.0 52.1 2.11 0.71 :: 1 12.5 18.5 AHFO G.O 62.6 2.11 0.89:: 1'9.5 203.3 
!:i 31.0 36.0 AHFO 5.0 5;2.1 2.11 O. 71 :: 1 12.5 18.5 RHFO G. 0 62.6 2.11 0.8'3 :: 1'9. 5 203.3 
5 32.5 37.5 AHFO 5.0 52.1 2.11 0.71 :: 1 11.0 19.5 RHFO S.5 57.1 2.10 0.78 ~: 20.5 213.8 
!:i 33.5 39.0 AHFO 5.5 5?.1 2.10 0.78 :: 1 15.5 52.5 AHFO ?.0 i"ZI.O 2.15 0.'36 :: 23.5 215.1 
5 33.5 39.0 AHFO 5.5 5?.1 2.10 0.7B :: 1 15.5 52.5 AHFO ?.0 i'ZI.O 2.15 0.'36 :: 23.5 215.1 
!:i 33.5 3'3.0 fiHFO 5.5 5·1.1 2.10 0. 78 :: 1 15.5 52.5 AHFO ?. 0 7::1.0 2.15 0.96 :: 23.5 215.1 
5 33.5 3'3.0 AHFO 5.5 5?.1 2.10 0.78 :: 1 15.5 52.5 AHFO ?.0 i"::I.O 2.15 0.96 :: 23.5 215.1 
5 33.5 39.0 AHFO 5.5 5?.1 2.10 0.78 :: 1 15.5 53.0 RHFO ?.5 79.2 2.16 0.'38 :: 21.0 250.3 
S 33.5 39.0 Atlf'O 5.5 57.1 2.10 0.78 :: 1 15.5 52.5 RHFO 7.0 73.0 2.15 0.96 :: 23.5 2'15.1 
5 31.0 10.0 AHFO 6.0 62.6 2.39 0.82 :: 1 16.5 53.5 RHFO 7.0 73.0 2.15 0.96 :: 21.5 255.5 
!:i 31.0 10.0 AHFO 6.0 62.6 2.39 0.92 :: 1 16.5 53.5 AHFO ?.0 73.0 2.15 0.'36 :: 21.5 255.5 
5 33.5 39.0 AHFO 5.5 57.1 2.10 0.78 :: 1 15.5 53.0 AHFO ?.5 79.2 2.16 0.98 :: 21.0 250.3 
5 31.0 10.0 AHFO 6.0 62.6 2.39 0.82 :: 1 16.5 53.5 AHFO 7.0 73.0 2.15 0.'36 :: 21.5 255.5 
5 33.5 39.0 AHFO 5.5 57.1 2.10 0.78 :: 1 15.5 52.5 RHFO 7.0 73.0 2.15 0.96 :: 23.5 215.1 
~i 32.5 37.5 AHFO 5.0 52.1 2.11 0.71 :: 1 11.0 1'3.5 AHFO 5.5 57.1 2.10 0.78 :: 21.5 22.1.2 
S 32.0 37.0 ANFO 5.0 52.1 2.11 O.i'1 :: 1 13.5 18.5 AHFO 5.0 52.1 2.11 0.81 :: 19.5 203.3 
!:i 31.5 36.0 ANFO .1.5 11~.9 2.13 0.70 :: 1 12.5 17.5 RHFO 5.0 52.1 2.11 0.81 :: 18.5 1'32.9 
5 31.5 36.0 AHFO 1.5 16.9 2.13 O.i'O :: 1 12.5 17.5 RHFO S.O 52.1 2.11 0.81 :: 18.5 1'32.9 

0.&2 
O.E.2 
0.62 
O.E.2 
o.e.9 
o.e.9 
o.e.9 
0.69 
0.70 
o.e.9 
0.71 
0.71 
0.70 
0.71 
o.e.'3 
0.66 
0.62 
0.&0 
0.£0 

--·-------------------------------------------------------------·---------------------------------------------------------------------------------------: 
: 5.13 : 5:3.5 2.10 : 0.71 :: 23 : 6.15 : 61.2 2.16 : 0.91 .. .. 21.3 : 2<!1.7 : 0.&6 

--·----------------------------------------------------------------------------------------------------------------------------------------------------: 
1.0 11.7 2.31 O .. i'O :: 1.0 11.7 2.01 0.?8 :: 11 .. 0 116.0 0.£0: 
6.0 : 62.6 2.15 : 0.92 :: 7.5 : 79.2 2.10 : 0.98 :: 21.5 : 255.5 : 0.71 : 
0.6 6.1 0.03 : 0.01 :: 1. 0 : 10.8 0.09 : 0.07 :: 2.86 : 29.86 : 0.01 : --·-----------------------------... ·------------------------------------------------·--------------------------------------------------------------------· ------------------------------------------------------------------------------------------------------------------------------------------------------· 



R 11 L P R 0 J E C T 9 L R S T S U 11 11 R R Y T E C fJ ~ 0 R T A 
=========== ========================================== ===== ============:======== ===::::::::.:: ::::::: 

El<PLOSIUE TYPE 

El<PL. OEHSITY 

loiT. ST!i!EHG TH 

RNFO 

0.85 

1.00 

IREG 

1.00 

0.'36 

EHE:R 

o.a5 
0.95 

==============================~========================================================:===========================================~=================== . BLRSf • 11 LOCAriOK S-UCH) HOLE DIAI1 6 ROOK I.UOTH 22 FT SPACING 15 FT RQI.I SEPRRRfiOH e FT . 
:----------------·--------------------------------------------------------------------------------------------------------------------------------------.. D E c K " u It B E R 1 :: D E c K M u It 9 E R 2 :: .. 
: ----------------·-------------------------------------------------------------------------------------------------------·----------------. t . DEPTH : : DEL • . TOP . aor . EXPL . LGTH MT. : 5009 . SD09 . P.F • .. DEL . TOP . BOT : EMPL . LGTH MT. : SOOB . P.F. . . . . . . . . . . . . . . . . . . . . • : TYPE : H LB .. t . TYPE . FT LB :: . . .. . . 
: ----------------·------------------------------------------------------------.. ·-----·------------------------------------------------------

1 11.0 .. 9 9.5 12.5 AHFO 3.0 31.3 3.50 1.75 : : 8 u .. s 19.5 RNFO 3.0 31.3 2.22 .. . . . . 
2 "15.0 .. 9 9.5 12.5 AHFO 3.0 31.3 3.50 1.75 .. 9 u •• 5 19.5 RNFO 3.0 31.3 2.51 :: . . .. 
3 "1"1.5 :: 9 9.5 12.5 RHFO 3.0 31.3 3.50 1.?5 : : 9 1E..5 19.5 RHFO 3.0 31.3 2.51 :: 
1 "18.5 .. '9 '9.5 13.5 AHFO 1.0 "11.7 3.32 2.16 0.3G .. 8 1'9.0 23.5 RHFO 1.5 16,'9 2.13 0.70 :: .. I' 

5 "1?.0 :: g 9.5 12.5 AHFO 3.0 31.3 3.50 2.0E. 0.2'3 : : 8 1i'.5 21.5 RNFO 1.0 11.7 2.15 0.65 : : 
6 12.5 .. 9 9.5 12.5 RHFO 3.0 31.3 3.50 1.75 0.31 : : 8 1&.5 19.5 AHFO 3.D 31.! 2.22 0.60 : : .. 
1 12.5 .. 9 '9.5 12.5 RHFO 3.0 31.3 !.SO 1.75 0.31 :: 8 u •• 5 19.5 RHFO 3.0 31.3 2.22 0.60 .. . . .. 
8 11.0 .. 'J 9.5 12.5 RHFO 3.0 31.3 3.50 1.75 0.31 : : 8 1&.5 19.5 RNFO 3.0 31.3 2.22 0.60 .. .. . . 
'9 13.5 .. '9 '9.5 12.5 RNFO 3.0 31.3 3.50 1.75 0.31 . . e 16.5 19.5 ~'1""0 3.0 31.! 2.22 0.60 .. . . .. .. 

:tO 11.0 .. 9 9.!5 12.5 RHFO 3.0 31.3 3.50 1.75 0.31 : : 8 1&.5 19.5 ''"'': 0 3.0 31.3 2.22 0.60 .. . . . . 
:u "12.0 .. 9 '9.5 12.5 RHFO 3.0 31.3 3.50 1.75 0.31 : : e u •. s 1'9.5 RHFO !.D 31.3 2.22 0.60 .. . . . . 
!12 "11.0 .. 9 9.5 12.5 RNFO 3.0 31.3 3.50 1.75 0.31 .. 9 1&.5 19.5 RNFO 3.0 31.3 2.22 0.60 .. . . .. .. 
:13 10.5 .. 9 9.5 12.5 RHFO 3.0 31.3 3.50 1.75 0.31 .. 8 1E..S 1'9.5 RNFO 3.0 31.3 2.22 0.60 .. .. .. 
:11 11.0 :: 9 '9.5 12.5 AHFO 3.0 31.3 3.50 1.75 0.31 .. 8 1E..S 19.5 RNFO 3.0 31.3 2.22 0.60 : : .. 
:15 11.0 .. 9 9.5 12.5 RHFO 3.0 31.3 3.50 \. "5 0.31 : : 8 1&.5 19.5 RNFO 3.0 31.3 2.22 0.60 .. . . . . 
:16 12.0 .. 9 9.5 12.5 RNFO 3.0 31.3 3.50 1. 75 0.31 .. 8 1&.5 19.5 RNFO 3.0 31.3 2.22 0.60 .. . . .. .. 
:ti' 15.0 .. 9 9.5 12.5 AHFO 3.0 31.3 3.50 1. 75 0.31 .. 8 1E..S 19.5 RNFO !.0 31.! 2.51 0.51 : : . . .. 
:19 15.0 .. 9 '9.5 12.5 RHFO 3.0 31.3 3.50 1.75 0.31 .. 8 1&.5 19.5 RNFO 3.0 :n.3 2.51 0.51 .. . . .. . . 
:19 12.0 .. '9 9.5 12.5 RNFO 3.0 31.3 3.50 1.75 0.31 .. 8 1E..5 19.5 RNFO 3.0 31.3 2.22 0.60 .. . . .. .. 
:20 13.0 .. 9 9.5 12.5 RHFO 3.0 31.3 3.50 1. 75 0.31 ! : 9 1&.5 19.5 RNFO 3.0 31.3 2.22 0.60 .. .. .. 
:21 13.0 .. '9 9.5 12.5 RHFO 3.0 31.3 3.50 1. 75 0.31 .. 9 16.5 l'l.S RNFO 3.0 31.3 2.22 0.60 .. . . .. . . 
!22 13.0 .. 9 9.5 12.5 RNFO 3.0 31.3 3.50 1.75 0.31 . . e u •• 5 19.5 RNFO !.0 31.3 2.22 0.60 : : .. 
:23 13.0 .. 9 9.5 12.5 RHFO 3.0 31.3 3.50 1.75 0.31 .. 9 1Ei.5 19.5 RHFO 3.0 31.3 2.22 0.60 .. . . .. . . 
: ----------------·--------------------------··· '""-·- --------------------------------------------------------------------------------------------------------!AU. . 13.&1 .. 23 . 3.0"1 . 31.7 . 3.19 . 1.?8 : 0.31 : : 23 . 3.11 : 32.1 . 2.30 . 0.60 :: . . . . . . . . . . 
: ----------------·-------------.... ·-------------------------------------------------------------------------------------------------------
:ttUI 10.5 .. 3.0 31.3 3.32 1. 75 0.2'3 : : 3.0 31.3 2.22 0.51 : : .. 
!ttA:< . 18.5 . . 1.0 . "11. 1 . 3.50 . 2.1& • 0.36 :: 1.5 . 16.9 : 2.51 . 0.70 : : . . . . . . . . . 
:sTD . 1.90 .. 0.21 : 2.17 . 0.01 : 0.11 . 0.01 .. 0.37 . 3.91 . 0.13 . 0.03 .. . . . . . . . ' . . .. 
===============::;:::.===========:::============================================:======================================================================== 

EXPLOSIVE~; CONSUI1PTIOH : RHFO EHER IREG 
fHEOR. 3120 0 0.0 
ACTUAL 3350 0 o.o 

0.'38 
r 0.83 , ... 
... , 



-

==============================:==========================:;::====================~====================:================================================= 
BUROEH 11.0 FT WT.tUHIT LENGTH 12.27 PfAREA 165.0 ---------------------------·-------------------------·------------------------------------------------·---------------------------------------------: 

0 E c K " u 11 a E R 3 .. 0 E c K " IJ 11 8 E R 1 .. T 0 T A L .. . . -----------------------------------------------------------------------------------------------------------------------------------------------: 
DEL . TOP : BOT . EMPL . LGTH J.IT. ! SDOB . P.F. .. DEL . TOP . BOT . Elo:PL . LGTH J.lf • : SOOB . P.F • .. LENGTH . WEII>HT . P.r. . . . . .. . . . . . . . . . 

t: . TYPE . FT LB .. t . TYPE . FT LB : : FT LB . . .. . . --------------------------------------------------------------------... --------------·-------------·---------------------------------------------~ 
E.. 25.0 29.0 AHFO 1.0 11.7 2.02 .. ... 3'1.0 3'3.0 AHFI) !5.0 52.1 2.01 .. 15.0 156.'1 .. . . 
E.. 26.0 30.0 AHFO '1.0 '11.7 2.02 .. ... 35.0 10.0 AHfl) 5.0 52.1 2.01 .. 15.0 156.1 .. . . 
E.. 26.0 30.0 AtiFO '1.0 '11.7 2.31 .. ... 36.0 '10.0 AHFil 1.0 11.7 1.87 : : 1'1.0 116.0 .. 
E.. 30.0 31.0 AtiFO '1.0 11.7 1.87 o.eo .. 1 38.5 '11.0 AHFil !5.5 57."1 1.98 0.9'1 .. 19.0 197.7 0.63 .. .. 
e. 28.0 32.0 AtiFO 1.0 11.7 2.02 0.76 .. 1 37.0 '12.0 AHFI) s.o 52.1 2.01 o.es .. 16.0 1E..6.8 0.58 .. . . 
E.. 25.0 28.0 AHFO 3.0 31.3 2.06 0.6'1 .. ... 33.0 37.0 AHFO 1.0 11.7 2.16 0.72 .. 13.0 135.6 0.52 .. . . 
E.. 25.0 29.0 AHFO 1.0 11.7 2.02 0.76 .. ... 31.0 39.0 AHfll 1.0 11.7 1.97 0.80 .. 1'1.0 116.0 0.56 .. . . 
E.. 25.0 29.0 AtlfO '1.0 11.7 2.02 0.7£. :: 1 3'1.0 3'3.0 RHFO s.o 52.1 2.01 0.85 : : 15.0 156.1 0.59 
E.. 25.0 29.0 RHFO 1.0 11.7 2.31 0.68 . . ... 35.0 3'3.0 AHFO 1.0 11.7 1.87 0.80 .. 11.0 116.0 0.55 .. . . 
e. 25.0 29.0 AHFO 1.0 11.7 2.02 0.76 :: 1 3'1.0 3'3.0 AHFil s.o 5<!.1 2.01 0.85 :: 15.0 156.'1 0.58 
E. 25.0 28.0 AtlfO 3.0 31.3 2.0£. 0.6'1 .. 1 33.0 37.0 AHfl) "1.0 '11. 7 2.02 0.76 .. 13.0 1~5.6 0.53 .. . . 
e. 25.0 28.0 AHFO 3.0 31.3 2.06 0.61 .. 1 33.0 llio.O AHFO 3.0 31.3 2.06 'J.6'1 .. 12.0 125.1 0.50 . . . . 
e. 25.0 28.0 AHFO 3.0 31.3 2.06 0.6'1 .. ... 33.0 36.0 AHFil 3.0 31.3 1.'30 0.68 . . 12.0 125.1 0.51 . . .. 
e. 25.0 29.0 AHFO 1.0 11.7 2.02 0.7£. .. ... 31.0 3'3.0 AHFIJ 5.0 5<!.1 2.01 0.85 .. 15.0 156.1 0.58 .. .. 
E.. . 25.0 29.0 AtiFO '1.0 '11.7 2.02 0.76 .. ... 31.0 3'3.0 AHfll s.o 52.1 2.01 0.85 .. 15.0 156.'1 0.58 '· .. .. 
e. 25.0 28.0 AHFO 3.0 31.3 2.06 0.61 .. 1 33.0 37.0 AHFIJ 1.0 11.7 2.02 0.76 .. 13.0 135.6 0.53 .. . . 
E. 26.0 30.0 AHFO '1.0 11.7 2.02 0.76 .. 1 35.0 '10.0 AHFO 5.0 52.1 2.01 0.85 .. 15.0 156.'1 0.57 . . .. 
e. 26.0 30.0 AHFO 1.0 11.7 2.02 0.76 .. ... 35.0 '10.0 AHFO s.o 52.1 2.01 0.85 .. 15.0 156.'1 0.57 .. . . 
e. 25.0 28.0 AHFO 3.0 31.3 2.06 O.G"I . . ... 33.0 37.0 AHFil '1.0 11.7 2.02 0.76 .. 13.0 135.£. 0.53 .. .. 
e. 25.0 29.0 AHFO '1.0 '11.7 2.02 0.7£. .. ... 3'1.0 39.0 AHFO 1.0 11.7 2.02 0.76 .. 1'1.0 116.0 0.56 .. . . 
e. 25.0 2'3.0 AHFO '1.0 11.7 2.02 0.76 .. 1 31.0 38.0 AHfl) 1.0 11.7 2.02 0.76 .. 1'1.0 116.0 o.56 . . . . 
E.. 25.0 29.0 AHFO 1.0 11.7 2.02 0.76 .. ... 31.0 39.0 AHFil '1.0 11.7 2.02 0.76 I o 11.0 116.0 o.56 .. .. 
e. 25.0 29.0 AHFO 1.0 11.7 2.02 0.76 .. 1 31.0 313.0 AHFO 1.0 '11. 7 2.02 0.76 .. 11.0 116.0 0.56 .. .. 

----------------------------------------------------------------------------------·-------------------------------------------------------------·-------: 
2~ 

. 3.71 . 3'3.0 2.05 . 0.72 .. 23 . 1.37 . 15.6 1. '3'3 . 0.79 .. 11.3 . 118.7 . 0.56 . . . . . . . . .. . . 
------------------------------------------------------------------------------------------------------------------------------------------------------: 3.0 31.3 1.87 O.G"I .. 3.0 31.3 1.87 0.6'1 .. 12.0 125.1 0.50 .. .. 

'1.0 . '11.7 2.31 . o.ao .. 5.5 . 57.'1 2 .1£. . 0.91 .. 19.0 . 187.7 : 0.63 . . .. . . .. . 
0."15 . 1.68 0.09 . 0.06 .. 0.68 . 7.07 0.07 . 0.07 . . 1.32 . 111.78 . 0.03 . . .. . . .. . . 

==============================================:===========:==============:====================================================~:====================:=: 



-r) 
0 

R 11 L P R 0 J E C t B L R S T SUI111ARY T E C ~ M I C A L 0 A T A 

:;:=============~=======================================================================:: 

EMPLOSIIJE TYPE 

EWL. DENSITY 

Iff. Sn:EHGTH 

AMFO 

0.85 

1.00 

IREG 

1.1)0 O.EIS 

0.'3G 0.95 

=================================================================~===================================================================================== : BLAST t 15 LOCATION S-1(5) HOLE DIA11 r. ROOI1 IUDTH 22 FT SPRCIMG 13 FT RO~ SEPARATION 8 FT 
:-------------------------------------------------------------------------------------------------------------------------------------------------------.. D E c II: M u " 9 E R 1 :: 0 E c: K H u " 8 E R 2 .. . . . . 
: ---------------------------------------------------------·---------·---------------·----·--------------------------------------------------------------. t : DEPTH . . DEL. . TOP . BOT . EKPL . LGTH ~T. : SOCIB . SDOB : P.F. .. DEL . TOP . BOT . EXPL . LGTH ~T • . SDOB : P.F • ! : . . . . . . . . .. . . . . . . . • . TYPE . FT LB . . • . TYPE . FT LB .. .. . . . . . . .. 
: -------------------------------------------------------· ... ---------··-------------·--------------------------------------------------------------------

1 51.0 .. 9 '3.5 13.5 Rt~FO 1.0 11.7 3.::12 2.15 0.3'3 .. 8 20.0 21.5 AMFO 1.5 16.'3 2.13 0.81 .. . . .. . . 
2 ss.o .. 9 '3.5 11.0 RMFO 1.5 '1&.'3 3.2& 2.13 0.'13 :: 8 20.5 25.5 AMFO s.o 52.1 2.11 0.86 .. . . .. 
3 sr..o .. 'l 9.5 11.5 AMFO s.o 52.1 3.22 2.11 0.17 .. 8 21.0 2G.O AMFO 5.0 52.1 2.11 o.8r. .. . . .. .. 
1 57.0 .. '3 9.5 11.5 AMFO 5.0 52.1 3.22 2.11 0.17 .. 8 21.0 2£..5 AMFO 5.5 57.1 2.10 0.90 : : . . .. 
s S8.o :: 9 '3.5 15.0 AMFO 5.5 57.1 3.18 2.10 o.so .. 8 21.5 27.0 AMFO 5.5 57.1 2.10 0.90 .. . . . . 
6 sr..o .. '3 '3.5 1"1.5 AMFO 5.0 52.1 3.22 2.11 0.17 :: 8 21.0 2&.0 AMFO s.o 52.1 2.11 0.86 .. . . . . 

:E.R 51.0 .. 9 '3.5 13.5 AMFO 1.0 '11.7 3.32 2."15 0.3'3 : : 8 20.0 21.5 AMFO '1.5 '16.'3 2.'13 0.81 :: .. . 7 32.0 .. 9 '3.5 .. 12.5 AMFO 3.0 31.3 3.50 1.75 0.36 . . 8 1Eo.5 1'3.5 RMFO 3.0 31.3 1.13 0.'38 .. . . . . . . . . 
:30 50.0 .. '3 '3.5 13.5 AMFO 1.0 '11.7 3.32 2.1G 0.'11 .. 8 1'3.0 23.0 AMFO 1.0 11.7 2.15 0.75 :: . . .. 
:at so.o :: 9 9.5 13.5 RMFO 1.0 11.7 3.32 2.16 0.11 .. 8 1'9.0 23.0 RMFO 1.0 '11.7 2.'15 0.75 .. . . . . 
:32 5G.O :: '3 9.5 11.5 AMFO 5.0 52.1 3.22 2.11 0.17 .. 8 21.0 26.0 AMFO s.o 52.1 2.'11 o.8r. .. . . . . 
:33 58.0 :: '3 '3.5 15.0 AMFO 5.5 57.1 3.1.8 2.10 0.50 .. 8 21.5 27.0 AMFO 5.5 57.1 2.'10 0.90 : : .. 
:31 58.0 .. 9 '3.5 15.0 AMFO 5.5 57.1 3.18 2.10 o.so . . 8 21.5 27.0 AMFO 5.5 57.1 2.10 0.'30 :: . . .. 
:35 sr..o . . ... s.o 8.0 EMER 3.0 31.3 . . :: . . .. 
:36 SG.O .. '3 '3.5 11.5 AMFO s.o 52.1 3.22 2.11 0.17 .. 8 2J .• O 2&.0 AMFO 5.0 52.1 2.11 0.8G :: . . .. 
:37 5&.o .. '3 '3.5 1"1.5 AMFO s.o 52.1 3.22 2.11 0.17 :: 8 21.0 2G.O RMFO s.o 52.1 2.11 0.86 .. .. .. 
:------------------------------------------------------------------------------------------------------------------------------------------------------
:RIJ. . 53.88 . . 16 . "1.5& . 17.6 . 3.26 . 2.31 . 0.15 : : 15 . "1.80 . 50.1 . 2.35 . 0.86 :: . . . . . . . . . . . . 
:---------------------------------------------------------------------------------------·---------------------------------------------------------------
: t'III'I : 
:HA:.C : 
:sro : 

32.0 
58.0 
6.31 

.. . . .. .. .. . . 
3.0 
5.5 

0.81 

31.3 
: 57.1 
: 8.1'3 

: 3.18 
: 3.50 
: o.o8 

1.75 
: 2.15 
: 0.1'3 

0.36 
: 0.50 
: 0.05 

. . .. 
: : . . .. 

3.0 
s.s 

0.70 

31.3 
: 57.1 
: 7.32 

1.'13 
: 2.15 
: 0.26 

0.75 
: 0.'38 
: o.or. 

:: .. . . 
I' . . 

======================================================================================================================================================= 
EXPLOSUIE!:; COMSUI1PTIOH 1 

..... ..... 
""·" 

AMFO 
THEOR. 1181 
ACTUAL 1150 

0.'39 
0.83 

EttER 
1£."18 
1770 
1.07 
o.·n 

IREG 
o.o 
o.o 



-

-------·-·---------·-----------------------------------------------------------------·---------------------·------------------------------------------------------·----------·---------------------·-------------·-----------------------------------·---------·------·------------------------------------------··----
BUROEH 10.3 FT MT;UHIT LENGTH 12.2? PFRREA 113.0 

--------------------------------------------------------------------------------------------------------------------------------------~----------------: 
0 E C K H U H 9 E R .. . . D E C I< HIJHBER 1 .. .. TOTAL. 

----------------------------------------------------------------------------------·---------------------------------------------------------------------: 
OE:L : TOP 

t: 
: BOT : El<PL : LGTH 

: T'iPE : FT 
loiT. : SD08 
LB 

: P.F. :: DEL : TOP 
:: I 

: BOT : EY.PL : LGTH 
: T'r'PE: : FT 

loiT. : SDOEI 
L.B 

: P.F. :: LENGTH : WEIGHT : P.F. 
:: FT L8 

-------------------~------------------·-----------------------------------·------------------------------------------------------------------~----------: :31.0 
32.0 
:32.5 
:33.0 
::t3.5 
::t2.5 
::11.0 
22.5 
2").5 
2"l.5 
3Z.5 
::t3.5 
33.5 

::12.5 
32.5 

36.0 
3?.0 
37.5 
39.5 
39.0 
37.5 
36.0 
26.5 
33.5 
33.5 
37.5 
39.0 
39.0 

37.5 
37.5 

EHER 
EHER 
EHER 
EHER 
EHER 
EHER 
EHER 
EHER 
EHER 
EHER 
EHER 
EHER 
EHER 

EHER 
EHER 

!5.0 
5.0 
5.0 
5.5 
5.5 
5.0 
5.0 
1.0 
1.0 
1.0 
5.0 
5.5 
5.5 

5.0 
5.0 

52.1 
52.1 
5;2.1 
5'i".1 
5'i".1 
52.1 
52.1 
11.7 
11.7 
11.7 
52.1 
5·i".1 
5'i".1 

5;~.1 

52.1 

2.11 
2.11 
2.11 
2.10 
2.10 
2.11 
2.11 
2.11> 
2.15 
2.15 
2.11 
2.10 
2.10 

2.11 
2.11 

0.91 
0.91 
0.91 
0.96 
0.96 
0.91 
0.91 
0.79 
0.71 
0.71 
0.81 
0.86 
0.86 

0.91 
0.91 

.. .. 
:: .. .. 
:: .. .. .. .. . . .. .. .. .. .. .. .. 
: ! .. .. .. .. .. .. .. . . .. . . 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 

12.5 
13.5 
11.0 
15.0 
15.5 
11.0 
12.5 

10.0 
10.0 
11.0 
15.5 
15.5 

11.0 
11.0 

113.5 
1'3.5 
50.5 
51.5 
52.5 
51).5 
1"i".5 

1"1.0 
11.0 
1'3.5 
52.5 
52.5 

50.5 
51).5 

EHER 
EHER 
EHER 
EHER 
EHER 
ENER 
EHER 

EHER 
EHER 
EHER 
EHER 
EHER 

EHER 
EHEI~ 

6.0 
6.0 
6.5 
6.5 
7.0 
6.5 
5.0 

1.0 
1.0 
5.5 
7.0 
7.0 

6.5 
6.5 

62.6 
62.6 
67.a 
67.9 
73.0 
67.9 
52.1 

11.7 
11.7 
57.1 
73.0 
73.0 

6?.13 
67.13 

2.11 
2.11 
2.15 
2.15 
2.15 
2.15 
2."11 

2.31 
2.31 
2."10 
2.15 
2.15 

2.15 
2.15 

0.98 
0.98 
1.01 
1.01 
1.05 
1.01 
0.91 

0.?5 
0.?5 
0.96 
1.05 
1.05 

1.01 
1.01 

.. .. .. .. 
:: .. .. .. .. .. . . .. .. .. .. .. .. .. . . .. .. .. .. 
:: .. .. .. .. .. . . 

1'!1.5 
20.5 
21.5 
22.5 
23.5 
21.5 
18.5 
10.0 
16.0 
16.0 
20.5 
23.5 
23.5 
3.0 

21.5 
21.5 

203.3 
213.8 
221.2 
231.& 
215.1 
221.2 
1'!12.9 
101.3 
1&6.8 
1t6.8 
213.8 
215.1 
2"15.1 
31.3 

221.2 
221.2 

0.71 
0.73 
0.76 
0.78 
o.ao 
0.76 
o.t7 
0.62 
o.e.3 
O.tl 
0.72 
o.9o 
o.8o 

0.76 
0.76 

--------------------------------------·--------------------------------------------------------------------------------------------------------------·-: 15 : 1.'!13 : 51.1 2.10 : 0.81 :: 1 .. : 6.00 : 62.6 2.21 : 0.95 .. . . 18.9 : 1'!17 .5 : 0.73 
-------------------------------------------------------------------------------------------------~-----------------------------------·------------------: 1.0 

5.5 
0.53 

11.7 
: 5'i".1 
: 5.53 

2.16 
2.15 
0.0? 

0.71 
: 0.96 
: 0.05 

.. .. .. .. .. .. 
1.0 
7.0 

1.02 

11.? 
: ?3.0 
: 10.6 

2.11 
2.11 
0.10 

0.75 
: 1.05 
: 0.11 

.. .. .. . . .. . . 
3.0 

2l.5 
5.53 

31.3 
: 215.1 
: 57.62 

0.62 
: 0.80 
: 0.06 ------------------------------------------------------------------------------·-------------------·----------------------------------·------------------------------------·------------------------------------------------------------------------------·-·----------------------------------------------------



A 11 L P R 0 J E C T 8 L R S T SUHttARY T E C H N I C A L D A T A 
==:======== ========== =====::::::::::: =========:============::::::::::=::;:=============:=~=====:::-::::::::===== 

EXPLO:il VE TYPE 

EXPL. DEHSITY 

IU. STREHGTH 

ANF"O 

o.a5 

1.00 

I REG 

1.00 

0.'96 

EHER 

0.85 

O.<J5 

--------------------------------------------------... ·------------------------------·-----------·---------------------------------------·------· ... --------·------------------·---------------·--------------------· ... -------------------·---------·-----------------------------------------------------------------·--. BLAST I 16 LOCATIOH S-11($) HOLE OIAH 6 ROOtt WIOTI-I 22 H SPACINI:l 15 FT ROW SEPARATION 8 FT' . 
! ----------------------------------------------------------------------·-· ... --------------------------------------------------------... ·----------------.. D E c II: N u tl B E R 1 .. 0 E c II: N u tt B E R 2 .. . . . . . . :-·----------------------------------------------------------------------·-., ... -----------------------------------------------------------------------. • . DEPTH t : DEL . TOP . BOT . EXPL . LGTH wr. . SDOB . 5[1013 . P.F. .. DEL . TOP . BOT . ElWL : LOTH NT • . SDOB : P.F. .. . . . . . . . . . . . . . . . . . . . • . TYPE : FT LEI :: I . TYPE . FT LB : : . . . . . 
: --------------------------------------------------------------------------------------------------------------------------·------·--_______ .,., 
:21 10.0 .. a 9.5 13.5 ANFO 1.0 11.7 3.32 2.1!5 0.3"1 .. 6 20.0 21.0 Rt~F"O 1.0 11.7 2.31 0.6a . . . . . . . . 
:25 10.0 :: a 9.5 13.5 ANF"O 1.0 11.7 3.32 2.15 0.3"1 :: 6 20.0 21.0 RNF"O 1.0 11.7 2.31 0.6a .. .. 
: ~~6 39.0 .. 9 9.5 13.0 AHFO 3.5 36.5 3.10 2.3·1 0.31 .. 6 19.0 23.0 ANFO 1.0 11.7 2.31 0.6a .. . . . . . . 
:27 3<J .o .. a 9.5 13.0 AHFO 3.5 36.5 3.10 2.3·1 0.31 .. 6 19.0 23.0 Rt4FO 1.0 11.7 2.31 0.613 :: . . .. 
:ce 35.0 .. e 9.5 12.5 AHF"O 3.0 31.3 3.50 2.01; 0.2':1 .. 6 11.5 20.5 RNFO 3.0 :H.3 2.06 0.61 .. . . . . . . 
:z<J 39.0 .. e 9.5 13.0 AHF"O 3.5 36.5 3.10 2.1·1 0.31 .. 6 19.0 23.0 AHFO 1.0 11.7 2.::U 0.68 .. . . .. . . 
:::10 -11.0 .. 9 <J.5 !.2.5 AHF"O 3.0 31.3 3.50 1.7!5 0. ~' ~. . . a 16.5 19.5 ANFO 3.0 :51.3 2.22 0.60 .. . . .. . . 
:::11 -15.0 :: 9 <J.S 12.5 AHF"O 3.0 31.3 3.50 1. 7~5 0.31 : : 9 16.5 19.5 ANFO 3.0 31.3 2.5-1 0.5-1 : : 
:ZJ2 -11.0 .. 9 <J.5 12.5 AHF"O 3.0 31.3 3.50 1.75 0.11 .. a 16.5 19.5 AHF"O 3.0 31.3 2.22 0.60 .. . . .. . . 
:::.1 -11.0 .. 9 9.5 12.5 AHF"O 3.0 31.3 3.50 1.15 0.31 .. 9 16.5 19.5 ANFO 3.0 31.3 2.22 0.60 .. . . . . . . 
:34 -11.0 .. 9 9.5 12.5 AHF"O 3.0 31.3 3.50 1.15 0.31 .. 

l~ 16.5 1<J.5 ANFO 3.0 lU.3 2.22 0.60 .. . . .. . . 
:35 -11.0 :: 9 9.5 12.5 AHF"O 3.0 31.3 3.50 1.75 0.31 .. a 16.5 19.5 AtFO 3.0 31.3 2.22 0.60 : : '. :36 -10.5 .. g 9.5 12.5 ANF"O 3.0 31.3 3.50 1.7!5 0.31 :: e 16.5 . 19.5 ANFO 3.0 31.3 2.22 0.60 .. . . . . . 
::a? -11.0 .. g 9.5 12.5 AHF"O 3.0 31.3 1.50 1. 7!5 0.31 .. a 16.5 19.5 AHFO 3.0 31.3 2.22 0.60 .. . . . . . . 
::ae 11.0 .. g 9.5 1.2.5 AHF"O 3.0 31.3 3.50 1.7!5 0.31 .. e 16.5 19.5 ANF"O 3.0 31.3 2.22 0.60 .. . . .. . . 
:----------------------------------------------------------------------------------------------------------------------------------------------------
:All. . 10.30 . . 15 . 3.23 . 33.7 . 3.15 : 1.913 . 0.31 :: 15 . 3.33 . 3-1.8 : 2.26 . 0.63 . . . .. . . . . . . . . . 
:-·----------------------------------------------------------------------·------------------------------------j---~------------------------------------
:HIH 35.0 :: 3.0 31.3 3.32 1. ?S 0.29 .. 3.0 31.3 2.06 0.51 .. . . . . 
:ttm< : -15.0 :: .... a : 11.7 : 3.50 : 2.1S . 0.3"1 .. .... o . -11.7 : 2.5-1 . 0.69 : : . .. . . 
:~;ro : 2.05 . . 0.37 . 3.Ete . 0.07 . 0.31 . 0.01 . . 0.-19 . 5.09 . 0.10 . o.o ... .. . . . . . . . . . . . .. 
==========================================================:=============::::========================================================================--= 

E~PLOSIVES COHSUHPTIOH : ANF"O 
THEOR. 1319 
ACTUAL 1100 

1.06 
0.':10 

EMER 
626 
720 

1.15 
0.98 

lREG 
0.0 
o.o 



-----------------------------------------------------------------------------------·-----·-·--------------·------------------------------------------------------... ~---------------------------------------------------------------------------·------·--------------·--------------------·---------·----------------
BURDEtt 11.0 FT IU/UHIT LENGTH 12.27 PFRREA 16S.O 

---------------------------------------------------------------------------------------~----------------·-----------------------------------------------~ 0 E c K " u " B E R 3 .. 0 E c J( " u 11 B E R 1 .. T 0 T A L .. .. 
-------------------------------------------------------------------------------------------------------·-----------------------------------------------: OEL . TOP . BOt" . E:<PL . LGTH WT. . SDOB . P.F. '. DEL : TOP . BOT . Elo:Pt_ . LGTH WT • : SDOEI : P.F. .. LEHGTH . WEIGHT . P.F • . . . . . . .. . . . .. . . 
t . T\'PE . FT LB . . t . T'r'PE . FT LB .. FT LB . . .. . . . . -----------------------------------------------------------------------------------------------------.. -------------------.. ·----------------------.. -: 
1 30.0 31.0 EHER 1.0 11.7 2.31 o.&s .. .. 12.0 12S.1 0.51 .. .. 
1 30.0 31.0 EHER 1.0 11.7 2.:u O.GS :: : : 12.0 125.1 0.51 
1 2'.1.0 33.0 EttER 1.0 11.7 2.31 o.&S :: .. u.s 11'.1.'.1 0.50 .. 
1 2'.1.0 33.0 EttER 1.0 11.7 2.:n o.&s .. .. u.s 11'.1.9 0.50 . ' .. 
1 2S.5 2'.1.S EttER 1.0 11.7 2.16 O.G8 .. .. 10.0 101.3 0.1"3 .. . . 
1 2'.1.0 33.0 EttER 1.0 11.7 2.31 0.&5 .. .. u.s 11'.1.9 o.so .. .. 
6 2S.O 28.0 RttFO 3.0 31.3 2.06 0.&1 .. 1 33.0 36.0 EHER 3.0 31.3 2.06 0.6o1 .. 12.0 125.1 0.50 .. . . 
6 26.0 30.0 RttFO 1.0 11.7 . 2.31 0.&8 .. 1 36.0 11.0 EHER 8.0 83.'1 .. 18.0 187.7 .. .. 
Eo 2S.O 28.0 RtiFO 3.0 31.3 2.06 0.&1 .. 1 33.0 10.0 EHER 7.0 73.1) .. 16.0 u.6.8 .. .. 
Eo 2S.O 28.0 RtiFO 3.0 31.3 2.06 0.&1 .. 1 33.0 36.0 EttER 3.0 31.3 2.06 0.61 .. 12.0 12S.1 0.50 .. . . 
6 2S.O 28.0 RtiFO 3.0 31.3 2.06 O.M .. 1 33.0 36.0· EttER 3.0 31.3 2.06 0.61 .. 12.0 125.1 o.so .. . . 
6 ~!S.O 28.0 RttFO 3.0 31.3 2.06 0.61 .. 1 33.0 3G.O EHER 3.0 31.3 2.06 0.61 .. 12.0 12S.1 o.so .. . . 
6 2.S.O 28.0 RttFO 3.0 31.3 2.06 0.&1 .. 1 33.0 36.0 EHEI~ 3.0 31.3 1."30 0.6S .. 12.0 12S.1 o.S1 .. . . 
6 2S.O 28.0 AttFO 3.0 31.3 2.06 0.&1 .. 1 33.0 36.0 EHER 3.0 :u.3 2.06 0.61 .. 12.0 12S.1 0.50 . . .. 
6 2S.O 28.0 AttFO 3.0 31.3 2.06 0.61 .. 1 33.0 36.0 EHER 3.0 31.3 2.06 0.61 .. 12.0 125.1 o.so .. .. 
----------------------------------------------------------------------------------·---------------------~-----------------------------------------------: 
15 . 3.17 . 36.1 2.17 : O.&S .. 9 . 1.00 . 11.7 2.01 : 0.61 .. 12.1 . 129.7 . 0.50 . . .. . . . . . . 
---------------------------------------------------------------------------------·------·------~------·---------------------------------------------: 

3.0 31.3 2.06 0.£.1 :: 3.0 31.3 1.90 0.61 .. 10.0 . 101.3 0.19 .. I 

1.0 . 11.7 2.31 . 0.68 .. 8.0 . 83.•1 2.06 : 0.6S . ' 18.0 : 187.7 . O.S1 . . . . . .. . 
0.52 . 5.38 0.12 . 0.01 .. 2.00 . 20.·~ 0.06 . 0.02 .. 1.96o l 20.1? . 0.01 . . . . . . .. . 

----------------------------------------------------------------------------------·------------------------------------------------------------------------------------------------------------------------------------------·-----------------------------------------------------------------------------------



R H L P R 0 J E C T B L R S T S U H H R R Y : T E C H H I C R L D R T A 
=============================================================================================== 

El<PLOSIVE TYPE AHFO 

El<PL. DENSITY 0.8S 

~T. STRENGTH 1.00 

IREG 

1.00 

0.96 

EHER 

0.8S 

0.9S 

==== ===== ========:======= ========== ===== ===== ========:======= =============================== ========== ============ ============================== ========= 
: BLAST 1? L1lCRTIOH S-10/SC-? HOLE DIRH 6 R1)0H ~IDTH 22 FT SPRCIHG 15 n ROW SEPRRATIOH 8 FT 
: -----------------------------------------------------·-----------------------------·-------------------------------------------------------------------.. D E c K H u H 8 E R 1 .. D E c K H u H B E R 2 .. . . . . 
:---------------------------------------------------------------------------------·---------------------·----------------------------------------------. I . DEPTH . . DEL . TOP . BOT . El<PL . LGTH . ~T • . SDOB . SOOB . P.F. .. DEL . TOP . E10T . El<PL . LGTH . ~T. . SDOB . P.F • . . . . . . . . . . . . . . .. . . . . . . . .. .. 1 . TYPE . FT LB .. :1 . . TYPE . FT LB :: .. . . . . . . . 
·-------------------- ---------------------- ---------------- ------- ---------------- -------------- ------------- ------------------------------- --

1 17.0 ':I 9.S 12.S RHF"O 3.0 31.3 3.SO 2.0G 0.2'!1 17.5 :<~1.5 RHF"D 1.0 11.7 2.15 o.6s 
2 "11.S '3 9.S 12.S RHF"O 3.0 31.3 3.SO 1.75 0.31 16.5 1.9.5 RHF"D 3.0 31.3 2.51 D.S"1 
3 13.0 '3 9.S 12.S RI~F"O 3.0 31.3 3.SO 1.75 o.u 16.5 19.S RHF"D 3.0 31.3 2.22 0.60 
1 "12.S '3 9.S 12.S RHF"O 3.0 31.3 3.SO 1.75 0.31. 16.S 19.S RHF"O 3.0 31.3 2.22 o.6o 
s "12.0 '3 9.S 12.S RI~F"O 3.0 31.3 3.SO 1.75 0.31 16.5 19.S RHF"O 3.0 31.3 2.22 o.6o 
6 13.0 '3 9.S 12.S Rt4F"O 3.0 31.3 3.SO 1.75 0.31. 16.5 19.S RHF"D 3.0 31.3 2.22 0.60 
7 12.0 '3 9.5 12.S RHF"O 3.0 31.3 3.SO 1. 7~) 0.31 16.5 19.S RHF"O 3.0 31.3 2.22 o.6o 
8 12.0 '3 9.S 12.S RHF"D 3.0 31.3 3.SO 1.75 1).31 16.5 J.9.S RHF"O 3.0 31.3 2.22 o.6o 
9 12.0 '3 9.5 12.S RHFO 3.0 31.3 3.SO 1.75 0.31. 16.S J.9.S RHF"D 3.0 31.3 2.22 D.6o 

10 so.o '3 9.S 12.S RHFO 3.0 31.3 3.SO 1.75 0.31 16.5 1.9.S RHF"D 3.0 31.3 2.S1 D.S"1 
12 1S.O '3 9.S 12.S RHF"O 3.0 31.3 3.SO 1.75 o.u 16.5 1.9.S RHF"O 3.0 31.3 2.22 0.60 
13 "13.0 '3 9.S 12.S RHF"O 3.0 31.3 3.SO 1.75 0.31 16.5 19.S RHF"D 3.0 31.3 2.22 0.60 
11 12.S '3 9.S 12.S RHF"O 3.0 31.3 3.SO 1.75 0.31 16.5 1.9.S RHF"O 3.0 31.3 2.22 o.6o 
IS 12.S '3 9.S 12.S RHF"O 3.0 31.3 3.SO 1.75 o.u 16.5 1.9 .s RHF"O 3.0 31.3 2.22 o.6o 
16 "12.S '3 9.5 12.S RHF"O 3.0 31.3 3.SO 1.75 0.31. 16.5 1.9.S RHF"O 3.0 31.3 2.22 o.6o 
1? "11.S '3 9.S 12.S RHF"O 3.0 31.3 3.SO 1.?5 1). 31. 16.5 19.S RHF"D 3.0 31.3 2.22 o.6o 
18 11.0 '3 9.S 12.S RHF"O 3.0 31.3 3.SO 1.75 0.31. a 16.5 19.S RHF"O 3.0 31.3 2.22 0.60 
19 "12.0 '3 9.S 12.S RHF"O 3.0 31.3 3.SO 1.75 0.31. a 16.5 19.S RHF"O 3.0 31.3 2.22 D.6o 
20 11.S '3 9.S 12.S RHF"O 3.0 31.3 3.SO 1.75 0.31. a 16.5 19.S RHF"O 3.0 31.3 2.22 o.6o 
21 1S .0 6 9.S 13.0 RHF"O 3.S 36.S 

:set 3S.O li 9.S 12.S RHF"O 3.0 31.3 5 17.0 20.0 RHF"D 3.0 31.3 
:sc2 22.0 5 9.S 12.S RHFO 3.0 31.3 "1 16.0 19.0 EHER 3.0 31.3 
:SC3 13.0 "1 7.5 10.0 RHF"O 2.S 26.1 
:sc .. 12.0 "1 7.S 10.0 RHF"O 2.S 26.1 
:scs 20.0 s 8.0 u.s RHF"O 3.S 36.S "1 11.0 19.0 EHER 5.0 S2.1 
: sc6 20.0 5 8.0 u.s RHF"O 3.S 36.S ... 11.0 1.9.0 EHER s.o S2.1 
~---- --------- ------------------------------------------------------------ -------- ------------------------------------------ ------- -------- -
:Rv. 36.79 : 2G . : 3.02 . 31.S : 3.SO . 1.7G . o.u . . 23 : . 3.22 . 33.6 : 2.27 . o.6o :: . . . . .. . . . 
: ------------------------------------------·----------·-----------------------------·--------------------------------------------------------------
:HIH : 12.0 .. 2.S . 26.1 . 3.SO . 1.75 . 0.2'!1 . . 3.0 . 31.3 . 2.22 . D.S"1 .. . . . . . . . . . . . . . 
:ttR:< : so.o . . 3.S . 36.5 . 3.SO . 2.0G : 0.31. .. 5.0 . S2.1 . 2.S1 . 0.65 .. . . . .. . . . .. 
:so. : 11.17 .. 0.2 : 2.3 . .oo . 0.0? .0(1 . . o.6 . 6.3 . 0.11 . 0.02 .. . . .. . . . . . 
========== ========== ===== ===================== ===================== =================================== ===:===================================== ========= 

EXPLOSI 1JE S COHSllt1PTI OH: 

c.: ,. ., 
'"'', 

AHFO 
THEOR. 2161 
RCTUI~L 2200 

1.02 
0.96 

EHER 
991 

1200 
1.21 
1.03 

IREG 
0.0 
o.o 



====================================================================================================================--================================== 
BURDEtt 11.0 n WT.r'IJHIT LENGTH 12.Z7 PFAREA u.s.a 

---------------------------------------------------------------------------------------------·----------··----------------------------------------------: 
0 E c K M u " 8 E Iii 3 .. D E c I< N u 11 8 E Iii 1 .. T 0 T R L .. .. -------------------------------------------------------------------------------------·----·------------------------------------------------: 

DEL . TOP . eor . EXPL . LGTH WT. . SODS . P.r. .. DEL : TOP . BOT . E>:PL : UlTH WT • . SOOEt : P.F'. .. LEHGTH . WEIGHT . P.F'. . . . . . . . . . . . .. . . 
t l TYPE : Fr LB .. t . TYPE : FT LB :: FT LB .. . ---------------------------------·-----------------------------------------------------------a----------------------------------·-----------: 
I> 28.0 32.0 AHFO 1.0 11.7 2.31 O.E.8 .. 1 38.0 12.0 EHER "1.0 11.7 2.02 0.72 .. 15.0 156.1 0.51 .. .. 
I> 2&.0 30.0 AHFO 1.0 11.7 2.31 o.e.8 .. 1 3&.0 10.0 EHER "1.0 11.7 1.87 0.7& :: 11.0 1'16.0 0.51 .. 
E. 25.0 29.0 AHFO 1.0 11.7 2.0\Z 0.7& .. 1 31.0 313.0 EHER "1.0 11.7 2.02 0.72 .. 11.0 t•l& .o o.5& .. .. 
E. 25.0 29.0 AHFO 1.0 11.7 2.02 0.71> :: 1 31.0 313.0 EHER "1.0 11.7 1.87 0.7& .. 1"1.0 141£. .o 0.5& .. 
E. 25.0 28.0 AHFO 3.0 31.3 2.0& O.E.1 .. 1 33.0 37.0 EHER "1.0 11.7 2.02 0.?2 .. 13.0 135.& 0.53 .. .. 
Eo 25.0 29.0 AHFO 1.0 11.7 2.02 0.7& .. 1 31.0 la.O EHER "1.0 11.7 2.02 0.?2 .. 1"1.0 141£..0 0.56 .. .. 
E. 25.0 28.0 RHFO 3.0 31.3 2.06 0.1>1 :: 1 33.0 37.0 EHER "1.0 11.7 2.02 0.72 .. 13.0 135.6 0.53 .. 
E. 25.0 28.0 AHFO 3.0 31.3 2.06 O.E.1 .. 1 33.0 37.0 EHER "1.0 11.7 2.02 0.72 .. 13.0 135.6 0.53 .. .. 
I> 25.0 28.0 RHFO 3.0 31.3 2.06 0.&1 .. 1 33.0 37.0 EHER "1.0 11.7 2.02 0.?2 .. 13.0 135.6 0.53 .. .. 
I> 26.0 30.0 AHFO 1.0 11.7 2.31 o.e.8 .. 1 36.0 12.0 EHER 6.0 &<.G 2.77 0.69 .. 16.0 lEo& .8 0.55 .. .. 
I> 25.0 29.0 AHFO 1.0 11.7 2.02 0.76 .. 1 31.0 39.0 EHER •1.0 11.7 2.E.O 0.59 .. 11.0 . 141£. .o 0.53 .. .. 
i. 25.0 29.0 AHFO 1.0 11.7 2.02 0.76 .. 1 31.0 39.0 EHER "1.0 11.7 2.02 0.72 .. 11.0 1"16 .o 0.56 .. .. 
& 25.0 29.0 RHFO 1.0 11.7 2.02 0.76 :: 1 31.0 313.0 EHER "1.0 11.7 1.E17 0.76 .. 11.0 1"1& .o o.56 .. 
& 25.0 29.0 AHFO 1.0 11.7 2.02 0.76 .. 1 31.0 39.0 EHER "1.0 11.7 1.87 0.76 .. 11.0 1"1& .o 0.5& .. .. 
Eo 25.0 29.0 AHFO 1.0 11.7 2.02 0.76 .. 1 31.0 39.0 EHER "1.0 11.'1' 1.EI7 0.76 .. 1"1.0 1"1&.0 o.ss .. . . 
I> 25.0 28.0 AHFO 3.0 31.3 2.0& O.E.1 .. 1 33.0 37.0 EHER ·1.0 11.7 1.87 0.7& .. 13.0 135.6 0.53 .. .. 
I> 25.0 29.0 AHFO 3.0 31.3 2.0& O.E.1 .. 1 33.0 36.0 EHER :~.0 31.3 2.0& 0.61 .. 12.0 125.1 0.50 .. .. 
I> 25.0 29.0 AHFO 3.0 31.3 2.0& 0.61 .. 1 33.0 37.0 EHER "1.0 11.7 2.02 0.72 :: 13.0 135.6 0.53 .. 
Eo 25.0 29.0 RHFD 3.0 31.3 2.06 0.1>1 :: 1 33.0 37.0 EHER "1.0 11."7 1.87 0.7& .. 13.0 135.& 0.53 .. .. .. 3.5 ::16.5 .. . . 
1 25.0 30.0 EHER 5.0 52.1 .. .. 11.0 111.7 .. .. .. .. 6.0 1>2.& .. .. .. .. 2.5 26.1 .. . . .. .. 2.5 26.1 .. .. .. .. 9.5 El8.6 .. . . .. .. 9.5 88.6 .. .. ---·P-------------------------------------------------------------------------------------------------·-----------------------------------·---------: 

20 . 3.1>5 . 313.1 2.08 . 0.70 .. 19 . 1.05 . 12.3 2.0"1 . 0.72 .. u.s . 121.3 : 0.5"1 . . . . .. . . . .. . . 
---------------------------------------------------------------------------------------------·----------------------------------------------------------! 3.0 31.3 2.02 O.E.1 .. :3.0 31.3 1.87 0.59 .. 2.5 2& .1 0.50 .. .. 

5.0 . 52.1 2.31 : 0.7& .. 6.0 : &2.G 2.77 : 0.7& .. 16.0 ' IE.& .8 : o.ss . ' . .. . 
0.& G. I 0.10 . o.os .. ll.S 5.!5 0.21 . 0.05 :: 3.89 10 .& : 0.02 . . . . 

===;::========================================================================================:==~======================================================= 

· .. 



Fl H L PROJECT 8 LA S T SUHHARY T E C H H 1 C A L D A T A 
==:===============:=========::===========:::========::::====================:============::::::::======= 

EI<PLOSIVE TYPE fiHFO IREG ENER 

EXPL. DEHSITY 0.95 1.00 0.85 

loiT. STREHGTH 1.00 0.'36 0.'95 

--------------_ ... _________ -----------------------------------------------· ... --------·---------------------·---------------------------------------------------------------·---------------------------------------------------------·----------·---------------------··---------------------------------·-----------·-. BLAST :f; 18 LOCATIOH H-6 HOLE DIAH 8 ROOt1 loiiOTH 20 FT SPACIHG 15 FT ROiol SEPfiRATIOM 0 FT . 
: -·-------------------------------------·-----·-----------------------------·---------·---------------------·----------------------------------------------.. D E c K " u " B E R 1 .. D E c K " u " B E R 2 . . . . . . . . 
: -·-----------------------------------------·------------------------------·----------~------------------------------------------------------------------. t . DEPTH .. DEL . TOP . BOT . EI<F'L . LGTH wT. : 5008 . SDOB . P.F. .. DEL . TOP . BOT . EXPL . LGTH wT. . 5008 . P.F. :: . . .. . . . . . . .. . . . . . . .. :f; . TYPE . FT LB . . :f; . TYPE . FT LB .. . . . . . . . . . . 
~----------------------------------------------------------------------------------~--------------------------------------------------------~----------1 :36.0 .. 6 13.0 18.0 RMfO 5.0 '32.7 .. '1 25.5 30.5 EMER 5.0 'J2.7 .. . . . . 

2 56.0 .. '3 13.0 17.5 !iNFO 1.5 83.1 .. a 23.5 28.0 AMfO 1.5 83.1 :: . . .. 
3 "'18.0 .. e 13.0 18.0 AMfO 5.0 '32.7 .. 6 25.5 30.0 EMER 1.5 83.1 .. . . . . . . 
1 61.0 .. '9 13.0 18.0 AHfO 5.0 '32.7 3.13 2.21 0.3::1 .. a 25.5 30.0 RMfO 1.5 83.1 2.00 0.69 .. . . . . . . 
5 57.0 :: .~ 13.0 18.0 RHfO 5.0 '32.7 3.13 1. '3'3 0.3"1 .. a 21.5 2').0 A twO 1.5 83.1 1.77 0.75 .. . . . . 
6 57.5 .. ~ 13.0 18.0 AHfO 5.0 'J2.7 3.13 1. '3'3 0.3"1 .. e 21.5 2'J.O AMfO 1.5 83.1 1.77 0.75 .. . . . . . . 
7 56.5 '. 1 13.0 18.0 A twO 5.0 '32.7 3.13 1. 'J'3 0.3"1 : : a 21.5 2'3.0 AHfO 1.5 83.1 1.77 0.75 .. '. . . 
8 55.0 .. ~ 13.0 17.5 ANfO 1.5 83.1 3.50 1.8'3 0.3::: .. e 23.5 28.0 AHfO 1.5 83.1 1.77 0.75 .. . . . . . . 
'3 57.0 . ' "3 13.0 18.0 AHfO 5.0 '32.7 3.13 1. '3'3 0.3"1 .. a 21.5 2'J.O AMfO 1.5 83.1 1.77 0.75 :: . . .. 

ao 57.0 : : ~ 13.0 18.0 AMfO s.o '32.7 3.13 1. '3'3 0.3'"1 .. a 21.5 2'J.O AMfO 1.5 83.1 1. 77 0.75 .. . . . . 
:u se.o .. ':I 13.0 18.0 ANF"O 5.0 '32.7 3.13 1. '3'3 0.3'"1 .. a 21.5 2'J.O AHfO 1.5 83.1 1.77 0.75 .. . . . . . . 
: J.2 55.0 :: '3 13.0 17.5 AMfO 1.5 83.1 3.50 1.8'3 o.3c~ .. a 23.5 28.0 AHfO 1.5 83.1 1.77 0.75 : : .. 
:------------------------------------------------------------------------·------------------------------------------------------------------~-----------
:All • . 5'1. 50 .. 12 . 1.88 . '30.1 . 3.11 . 1. '9'3 : 0.3!1 : : 12 . 1.51 . 81.2 1.80 . 0.7'1 :: . . . . . . . . . . 
:---------------------------------------------------------------------------------·-------------------------------------------------------------------!t11H :36.0 .. 1.5 83.1 3.13 1.8'3 0.3~: .. 1.5 83.1 1.77 . o.6a .. . . . . . .. 
lt1AX . 61.0 . . 5.0 . '32.7 . 3.50 : 2.21 . 0.3'"1 .. 5.0 . 'J2.7 . 2.00 . 0.75 :: . . . . . . .. . . . 
:sro . 6.56 .. 0.23 . 1.1'J : 0.03 : 0.0'3 . 0.01 . . 0.11 ! 2.68 . 0.08 . 0.02 .. . . . . . . . . . .. 
----------------------------------------------------------------------------------*---------------------·-------------------------------------------------------------------------------------· ... ---·----------------------------·---------·---------------------·----------------------------------·-----·------

EXPLOSIVES COHSU"PTIOH 1 ANF"O 
THEOR. 2973 
ACTUAL 2'350 

1.03 
0.97 

EMER 
1363 
1320 
O.'J7 
0.92 

IREG 
1).0 
0.0 



--·-·-------------·-------_____________ .... _________________ --~----------------------------------------·-----·-·---------·------------------ _.,., ___ --..----------.-----------------------------------------·-----------------------------------------------------·--------------------·--------------------------------------
BUROEH 0.0 FT WT/UHIT LEHGTH 21.81 PF"AI~EA 300.0 

-~----------------------------------------------------------------------------------------------------------------------------------------------------: 
D E c IC " u 11 B E R 3 .. 0 E c K " IJ 11 B E R 1 .. r 0 r A L . . .. 

---·---------------------------------------------------------------------------------------------------------------------------------------~------------: DEL . TOP . BOT . E!<PL . LGTH .,.T. :sooe . P.F" • .. DEL . TOP . BOT . O:PL . l.l3TH .,.r. :SDOEI . P.F • :: LEHGTH : WEtriHT . P.F. . . . . . .. . . . . . . 
1: . T'IPE . FT LB :: • . TYPE . FT LB : : FT LB . . . . 

-------------------------------------------------------------------------------------------------------------------------------------------------------: .. :: 10.0 165.1 .. 
.:. 33.5 38.5 AHFO 5.0 '92.7 .. 1 11.5 50.5 EHEI~ 6.0 111.2 .. 20.0 3?0.8 .. . . ... 36.5 12.0 EHER 5.5 lll2.0 .. .. 15.0 2?8.1 .. . . 
e. ::16.5 12.0 AHFO 5.5 102.0 2.11 O.Eo6 .. 1 50.5 57.5 EHER 7.0 129.8 1.38 1.06 .. 22.0 107.8 o.e.o .. .. 
e. ::11.5 39.5 AHFO 5.0 ~2.? 2.51 o.e.o .. 1 18.5 51.5 EHER 6.0 111.2 1.11 1.12 .. 20.5 380.0 o.e.o .. .. 
e. 31.5 10.0 AHFO 5.5 102.0 1.98 0.76 .. 1 16.5 52.0 EHER !5.5 102.0 1. i'? 0.79 .. 20.5 380.0 0.59 .. .. 
e. 31.5 39.5 Al"iFO 5.0 '32.? 1.88 0.?6 .. 1 15.5 51.0 EHER !3.5 102.0 1. i'7 0.79 .. 20.0 3i'0~8 0.59 .. .. 
e. 33.5 38.5 AHFO 5.0 '92.7 1.88 0.?6 :: 1 11.5 50.0 EHER !3.5 102.0 1.£.6 0.83 .. 1'3.5 3£1.5 0.59 .. 
e. 31.5 39.5 AHFO 5.0 '92.1' 1.88 0.?6 .. 1 15.5 51.5 EHER 6.0 111.2 1.1'7 0.83 .. 20.5 380.0 0.60 .. . . 
e. 31.5 39.5 AHFO 5.0 '92.? 1.88 0.?6 .. 1 15.5 51.5 EHER 6.0 111.2 1.1'7 0.83 :: 20.5 380.0 o.e.o .. 
e. 31.5 10.0 AHFO 5.5 lll2.0 1.98 0.?6 :: 1 16.5 52.0 EHER !5.5 102.0 1.97 0.76 .. 20.5 380.0 0.59 .. 
Eo 33.5 38.5 AHFO 5.0 '92.7 1.88 0.76 .. 1 11.5 50.0 EHER !5.5 102.0 1.E.6 0.83 :: 19.5 3E.1.5 0.5'3 .. 

-------------------------------------------------------------------------------------------------------------------------------------------------------: 
11 . 5.18 '36.1 : 2.03 . 0.?3 .. 10 : 5.85 . 108.1 . 1.E.1 . 0.87 .. 1'3.0 . 353.0 : 0.60 . . .. . . . .. . 
-----------------------··------------------------------------------------------------------------------------------------------------------------------: 5.0 . '32.7 1.88 . o.e.o .. 5.5 102.0 1.11 . 0.76 .. 10.0 . 185.1 0.59 ' • .. • . . • 

5.5 . 102.0 . 2.51 . 0.?6 .. 7.0 . 129.8 . 1.87 . 1.12 .. 22.0 . 107.8 . o.e.o . . . . . . . . . . . . 
0.25 1.68 . 0.26 . 0.06 .. 0.17 8.79 . 0.23 . 0.13 .. ::1.299 . 61.16 . 0.01 . . . . . • . . . . ---------------------------------------------------------·---------------------------------------------------------------------··------·-------------------------------------------------·--------------------·-----------------------------------------------------------------------------------------

t 



A 11 L PROJECT B l A 5 T S U tt tt R R Y T E C H N I C A L D A T I~ 

===== ::::::::: ===== ::::================= ===::============ =============================:============ 

EXPLOSIVE T\'PE 

EMPL. DENSITY 

WT. STREHGTH 

RHF"O 

0.95 

1.00 

IREG 

1.00 

o.•:u:. 

EtiER 

0.85 

0.'15 

========================:=========================================================:===============:::::=============================================== . BLAST t 1g LOCATION s-gcto HOLE DIRH 6 ROCI1 WIDTH 22 FT SPACING 15 FT ROW SEPARATION 8 rr . 
:------------------------------------------------------------------------~----------------------------------------------------------------------------.. D E c II: H u " 8 E R 1 .. D E c II: " u " 8 E R 2 : : . . .. 
:------------------------------------------------------------------------·----------------------------------------------------------------------------. • . DEPTH .. DEL : TOP . BOT : EXPL . LGTH wr. . SDOB . SCIOB : P.r. . . DEL . TOP : BOT . E)(PL : LGTH wr. . SDOB : P.F • : : . . .. . . . . .. . . . .. t . TYPE . FT LB :: :t . TYPE . n LB .. . . . . . . . . 
:-----------------------------------------------------------------------------------------------------------------------------------------------------1 50.0 .. 9 9.5 13.5 AHFO 1.0 11.7 3.32 2.15 11.3"1 .. a 20.0 21.0 RHF"O 1.0 11.7 2.15 o.65 .. . . . . . . 

2 51.0 :: 9 g.5 13.5 RHFO 1.0 11.7 3.32 2.15 0.3"1 : : a 20.0 21.0 AHFO 1.0 11.7 2.15 o.6s .. . . 
3 16.0 .. 9 g.5 12.5 RNF"O 3.0 31.3 3.50 2.06 0.~ .. a . 17.5 20.5 RNFO 3.0 31.3 2.51 0.51 :: . . .. 
1 1&.0 .. 9 9.5 12.5 RHFO 3.0 31.3 3.50 2.06 0.~ .. a 17.5 20.5 ANF"O 3.0 31.3 2.51 0.51 .. . . . . . . 
5 17.0 .. g 9.5 12.5 AHFO 3.0 31.3 3.50 2.06 0.29 .. a 17.5 21.5 RMFO 1.0 11.7 2.15 o.r.s .. . . . . . . 
6 "17.0 :: 9 g.5 12.5 AHFO 3.0 31.3 3.50 2.06 0.2'!1 : ! B 17.5 21.5 RHF"O 1.0 11.7 2.15 o.6s .. . . 
7 "17.0 .. 9 g.5 12.5 RNF"O 3.0 31.3 3.50 2.06 o. 2'll .. a 17.5 21.5 ANF"O 1.0 11.7 2.15 o.65 .. . . . . . . 
8 "11.0 .. g g.5 12.5 RHFO 3.0 31.3 3.50 1.75 1).31 .. B 1&.5 19.5 RHF"O 3.0 31.3 2.22 o.so .. . . . . . . 
g "13.0 .. g g.5 12.5 RNFO 3.0 31.3 3.50 1.75 0.31 .. a 16.5 19.5 RNFO 3.0 31.3 2.22 o.r.o .. . . . . . . 

:tO "13.0 .. 9 9.5 12.5 ANF"O 3.0 31.3 3.50 1.75 0.31 .. a 1&.5 19.5 ANFO 3.0 31.3 2.22 o.r.o .. . . . . . . 
:u 13.0 :: 9 9.5 12.5 AHFO 3.0 31.3 3.50 1.75 11.31 .. a 16.5 1g.5 RNFO 3.0 31.3 2.22 o.6o :: .. 
:12 17.0 :: 9 9.5 12.5 AHFO 3.0 31.3 3.50 2.06 0.~ : : a 17.5 21.5 ANF"O 1.0 11.7 2.15 o.65 .. . . 
:13 16.0 .. g 9.5 12.5 RHFO 3.0 31.3 3.50 2.06 o.~ : : a 17.5 20.5 ANFO 3.0 31.3 2.51 0.51 .. . . . . 
:11 "17.0 .. 9 9.5 12.5 AHFO 3.0 31.3 3.50 2.06 1).~ .. a 17.5 21.5 RNFO 1.0 11.7 2.15 0.65 .. . . . . . . 
:t5 "17.0 .. 9 9.5 12.5 RNF"O 3.0 31.3 3.50 2.06 0.29 ~ : a 17.5 21.5 RNFO 1.0 11.7 2.15 0.65 :: .. 
!16 16.0 .. 9 9.5 12.5 AHFO 3.0 31.3 3.50 2.06 1).29 :: a 17.5 20.5 RHFO 3.0 31.3 2.51 0.51 : : .. 
:17 35.0 .. 9 9.5 12.5 RHFO 3.0 31.3 3.50 2.06 0.~ : : G 17.5 20.5 ENER 3.0 31.3 2.0& 0.61 .. . . . . 
:t8 16 .o .. 9 g.5 12.5 RHFO 3.0 31.3 3.50 2.06 1).~ :: a 17.5 20.5 RNFO 3.0 31.3 2.51 0.51 .. . . . . 
:19 52.0 .. 9 9.5 13.5 ANF"O 1.0 11.7 3.32 2.15 0.3"1 .. a 20.0 21.0 RHFO 1.0 11.7 2.15 o.65 .. . . . . . . 
:20 15.0 .. 9 9.5 12.5 AHFO 3.0 31.3 3.50 1. 75 0.31 :: a 16.5 19.5 RNFO 3.0 31.3 2.51 0.51 :: .. 
:---------------------------------------------------------------------------------------·-------------------------------------------------------------:RV. . 1s.go .. 20 : 3.15 . 32.8 . 3.17 : 2.01 . 0.30 .. 20 . 3.15 . 36.0 . 2.11 . 0.61 .. . . . . . . . . . . . . . . 
:---------------------------------------------------------------------------------------·-------------------------------------------------------------:HIM 35.0 .. 3.0 . 31~3 3.32 1.75 0.2CJ .. 3.0 31.3 2.06 . 0.51 :: . . . . . • :HRX . 52.0 .. 1.0 . 11.7 . 3.50 . 2.15 . 0.3"1 .. 1.0 . 11.7 . 2.51 . o.6s .. . . . . . . . .. . . . .. 
:sro . 3.52 .. 0.37 . 3.82 . o.o6 . 0.22 : o.cu: .. 0.51 : 5.32 . 0.11 : o.os .. . . . . . . . . . . . 
==================================================::================================================================================================= 

E~PLOSIVES COHSUHPTIOH : RHFO EHER IREG 
THEOR. 13-15 16G3 o.o 
ACTUAL 1300 1620 0.0 

0.'37 0.'37 
0.92 0.93 

r:..c .... 
',,' 



======================================:===============:::===========================================:====;=============================================== 
BUROEH 11.0 n WTI'UHIT LENGTH 12.27 PF"RRER u.s.a _____________________________________________________ .._ _________ ·----·------·-----------------------------------------------------------------·-----------: 

D E c t: " u 11 B E R 3 :: D E c K H u 11 B E R 1 .. r 0 T A L .. -------------------------------------··-----------------------·----------·-------------------------------------------------------------------------: 
DEL . TOP . BOT . El<PL : LGTH IU. : SDOB . P.F. .. DEL . TOP . BOT . E>:PL . LGTH l-IT. . SDOEJ . P.f • .. LEHGTH . lo«EIGHT . P.f • . . . . .. . . . . . . . . . . 
' 

. TYPE . FT LB . . • . TYPE . FT LB .. FT LB . . .. . . . . -------------------------------------------------·---------------------------------------------------------------------------·-----------------: 
Eo 30.5 31.5 EHER 1.0 11.7 2.15 O.E.2 .. 1 11.0 15.0 EHER 1.0 11.7 2.02 0.72 .. 16.0 1Eo6.8 o.ss .. .. 
e. 30.5 31.5 EHER 1.0 11.7 2.15 o.e.2 .. 1 11.0 15.0 EHER 1.0 11.7 2.31 o.e.s .. 1E..O 1E.G.8 0.51 .. . . 
e. 27.0 :u.o EHER 1.0 11.7 2.31 o.e.s :: 1 37.0 11.0 EHER 1.0 11.7 2.02 0.72 : : 11.0 11&.0 0.52 
e. 27.0 31.0 EHER 1.0 11.7 2.31 0.65 .. 1 37.0 11.0 EHER 1.0 11.7 2.02 0.72 .. 11.0 116.0 0.52 .. . . 
e. 29.0 32.0 EHER 1.0 11.7 2.31 o.6s .. 1 38.0 12.0 EHER 1.0 11.7 2.02 0.72 .. 15.0 15&.1 o.~ ... .. .. 
e. 29.0 32.0 EHER 1.0 11.7 2.31 o.e.s .. 1 38.0 12.0 EHER 1.0 11.7 2.02 0.72 .. 15.0 15& .• 1 0.51 .. .. 
e. 29.0 32.0 EHER 1.0 11.7 2.31 O.E.S .. 1 39.0 12.0 EHER 1.0 11.7 2.02 0.72 .. 15.0 15&.1 0.51 .. . . 
e. 25.0 2'3.0 EHER 1.0 11.7 2.31 o.e.s .. 1 35.0 3'3.0 EHER 1.0 11.7 2.02 0.72 .. 11.0 11&.0 0.51 .. .. 
e. 25.0 2'3.0 EHER 1.0 11.7 2.02 0.72 .. 1 31.0 38.0 EHER 1.0 11.7 2.02 0.72 .. 11.0 116.0 0.56 .. .. 
e. 25.0 2'3.0 EHER 1.0 11.7 2.02 0.72 .. 1 31.0 38.0 EHER 1.0 11.7 2.02 0.72 .. 11.0 11&.0 o.sr. .. .. 
e. 25.0 2'3.0 EHER 1.0 11.7 2.02 0.72 .. 1 31.0 38.0 EHER 1.0 11.7 2.02 0.72 .. 11.0 116.0 0.56 .. . . 
e. 28.0 32.0 EHER 1.0 11.7 2.31 O.GS .. 1 38.0 12.0 EHER 1.0 11.7 2.02 0.72 .. 15.0 156.1 0.51 .. . . 
e. 27.0 31.0 EHER 1.0 11.7 2.31 0.65 .. 1 37.0 11.0 EHER 1.0 11.7 2.02 0.72 .. 11.0 116.0 0.52 .. .. 
e. 28.0 32.0 EHER 1.0 11.7 2.31 O.GS : ! 1 38.0 12.0 EHER 1.0 11.7 2.02 0.72 .. 15.0 156.1 0.51 .. 
e. 28.0 32.0 EHER 1.0 11.7 2.31 o.e.s .. 1 38.0 12.0 EHER 1.0 11.7 2.02 0.72 .. 15.0 156.1 0.51 .. . . 
e. 27.0 31.0 EHER 1.0 11.7 2.31 o.e.s .. 1 37.0 11.0 EHER 1.0 11.7 2.02 0.72 .. 11.0 116.0 0.52 .. .. 
1 25.5 2'3.!5 EHER 1.0 11.7 2.u> o.e.e .. .. 10.0 101.3 0.1'3 .. . . 
e. 27.0 31.0 EHER 1.0 11.7 2.31 O.GS :: 1 37.0 11.0 EHER 1.0 11.7 2.02 0.72 .. 11.0 116.0 0.52 .. 
e. 30.5 31.5 EHER 1.0 11.7 2.15 0.6.2 :: 1 11.0 15.5 EHER 1.5 1E..'3 2.13 0.&6 .. 16.5 1?2.1 0.51 .. 
e. 2r..o 30.0 EHER 1.0 11.7 2.31 O.GS .. 1 36.0 10.0 EHER 1.0 11.7 2.02 0.72 .. 11.0 11&.0 0.53 .. .. ---·----------------------------------------------·-----------------------------------------------------------------------------------------------: 

20 . 1.00 . 11.7 2.28 . 0.6.6 .. 1<J . . 1.03 . 12.0 2.06 . 0.71 .. 11.1 . 150.1 . 0.51 . . . . .. .. . . . .. • . . 
--------------------------------------·----------------------------------------------------------------------------------------------------------------: 1.0 11.7 2.02 0.62 .. 1.0 . 11.7 2.02 0.&5 .. 10.0 101.3 . 0."1'3 . . . . .. . . 

1.0 . 11.7 2.15 . 0.72 .. 1.5 . 1E..'! 2.13 : 0.72 :: 1&.5 . 172.1 . 0.56 . . . .. . . . . 
o.oo . 0.00 0.13 . 0.03 .. 0.11 . 1.20 0.11 : 0.02 .. 1.31 . 13.67 . 0.02 . . . . . . .. . . . 

---··-----------------------------------------------------------------------------------------------------------------------------------------------------·-··--------------------------------------------------------------·-·-----·------------------------·------·---------------------------------------------



R 11 L P R 0 J E C T B LA 5 T 5 U H H A R Y TECHNICAL D A T A 
========== ===== :::::::::: ========================= ===== =========:: . :- ============= ============ ::::::= 

EKPl.OSIVE TYPE 

EMPL. DEHSITY 

loiT. STREHGTH 

AHFO 

o.a5 

1.00 

IREG 

1.00 

0.96 

EHER 

0.85 

0.95 

==========================================::.======================::::::::===============::!::::::=====::=================================================== . BLAST t 21 LOCATltJM 5-'3(5) HOLE DIRt! 6 ROOH MlDTH 22 FT SPACIMil 12 FT ROW SEPARRTl CIH 0 F1" . 
:----------------·--------------------------·----------------------------------------------------------------------------------------------------------.. 0 E c II: H u " B E R 1 .. D E c II: " u " B E R 2 .. . . . . . . 
:------------------------------------------·----------------------------------------------------------------------------------------------------------. t : DEPTH .. DEL : TOP . BOT . EMPL . LGTH WT. . SOOB . SOOB . P.F. : : DEL . TOP . BOT . EMPL . LGTH WT • . SDOB : P.F. : : . . . . . . . . . . . . . . 

:: t . TYPE . FT LB . . :t : TYPE : fT LB : ~ . . .. ·: ------------------------------------------------------------------------------R-------------------------------------------------------------
:21 37.0 : : 9 9.5 13.0 AttFO 3.5 36.5 3.10 2.31 0.20 .. 9 19.0 23.0 AHFO 1.0 11.7 2.19 0."1"1 .. .. . . 
:22 15.0 .. 9 9.5 12.5 RHFO 3.0 31.3 3.50 1.75 1).1"3 .. 9 16.5 19.5 AHFO 3.0 31.3 2.11 0.35 .. . . .. . . 
:23 "15.5 .. 9 9.5 12.5 AtFO 3.0 31.3 3.50 2.06 0. lEI .. 9 17.5 20.5 AHFO 3.0 31.3 2.11 0.35 :: . . .. 
12"1 15.5 : : 9 9.5 12.5 AHF'O 3.0 31.3 3.50 2.06 0.1EI .. 9 17.5 20.5 AtFO 3.0 31.3 2.11 0.35 :: .. 
:25 "15.0 .. 9 9.5 12.5 RHF'O 3.0 31.3 3.50 1.75 0.1"3 .. 9 16.5 19.5 AtFO 3.0 31.3 2.11 0.35 :: . . .. 
:26 "15.0 :: '9 9.5 12.5 AHF'O 3.0 31.3 3.50 1.75 0.1'3 .. 9 16.5 19.5 AtFO 3.0 31.3 2."11 0.35 .. .. . . 
:27 11.5 .. '9 9.5 12.5 AtFO 3.0 31.3 3.50 1.75 0.1'!1 .. 9 16.5 19.5 AHFO 3.0 31.3 2."11 0.35 .. . . .. . . 
:28 38.0 .. '9 9.5 13.0 RtFO 3.5 36.5 3.10 2.31 o. 2(1 .. 9 19.0 23.0 AHFO "1.0 11.7 2.19 0."1"1 :: . . .. 
!2CJ 27.0 .. 9 9.5 13.0 AHF'O 3.5 36.5 3.10 2.31 0.20 .. 9 19.0 23.0 EHER 1.0 11.7 1.73 0.51 .. . . .. . . 
:::to "1"1.5 .. 9 9.5 12.5 AHF'O 3.0 31.3 3.50 1.75 1).1'!1 .. 8 16.5 19.5 AHFO 3.0 31.3 2.11 0.35 .. . . .. . . 
: :.n 51.0 .. '9 9.5 13.5 RHF'O 1.0 11.7 3.32 2."15 11.21. .. 9 20.0 21.5 AHFO 1.5 16.9 2.13 0.1"1 : : . . .. 
: -----------------------------... ·--------------------------------------------------------------------------------------------------------
:All. . 12.81 .. 11 . 3.23 . 33.7 . 3."15 . 2.03 l 0.19 .. 11 • 3."10 . 35.5 . 2.31 l 0.39 .. . . . . . . . . . . . . .. 
:-------------------------------------------------------------------------------------------------------------------------------------
:HUt 27.0 .. 3.0 31.3 3.32 1.75 1). lEI .. 3.0 31.3 1.73 0.35 .. . . . . . . 
:HAM . 51.0 . . 1.0 . "11. 7 . 3.50 . 2."15 . o.2r . . . 1.5 . "16.9 . 2."13 . 0.51 . . . . . . . . . . . . . . .. 
:sro . 6.83 . . 0.3"1 . 3.58 : 0.06 . 0.29 . 0.01 . . 0.58 . 6.09 . 0.21 . 0.06 .. . . . . . . . . • . . .. 
===================================================================:================================================================================== 

EXPLOSIVES COHSUHPTIOH : 
THEOR. 
ACTUAL 

AHFO 
720 
750 

1.01 
0.8'9 

EHER 
880 
930 

1.06 
0.90 

IREG 
o.o 
o.o 



===~==;================;=================:=======================================::::::::===============;=========================================:::::: 
BUROEH 0.0 FT WT/UttiT LENGTH 12.27 PFAREA 261.0 

-----------------·-------------------------------------------------------------------------------------------------------------------------------------: 
0 E c t: M u " El E R 3 .. D E c K " u " a E R 1 .. T 0 T A L . . .. 

--·------------------------------------·----------------------------------------------------------------------------------------------------------------: 
DE:L . TOP . BOT . E:<PL . LGTH WT. . SDOB . P.F. : : DEL : TOf' . BOT : El<PL . LGTH WT. : SOOEl . P.F. .. LEHGTH : ~EIGHT . P.F. . . . . I . . . . .. . 
" 

. T'~PE . FT LB . . • : TYPE . FT LB : : FT Ll3 . . .. . ----------------·--------------------------------------------------------·----------------------------------------------------------------..... ..;.----------: 
Eo 28.6 33.0 EttER 1.1 1!5.9 1.73 0.53 .. .. 11.9 121.1 0.31 .. . . 
E. 25.6 30.0 EHER 1.1 1!5. 9 2.18 0.15 .. 1 35.6 11).0 EHER 1.1 15.'3 2.01 0.1? .. 11.8 151.3 0.35 . . 
E. 26.6 31.0 EttER 1.1 "1!5.9 2.18 0.15 .. 1 36.6 11.0 EHER 1.1 15.'3 1.87 . 0.50 .. 11.8 151.3 0.35 .. .. 
E· 26.6 31.0 EHER 1.1 1!5. 9 2.19 0.15 .. 1 36.6 11.0 EHER 1.1 15.'3 1.87 0.50 .. 1"1.8 151.3 0.35 .. .. 
e. 25.6 30.0 EHER 1.1 1!5.9 2.18 0.15 .. 1 35.6 10.0 EHER 1.1 15.'3 2.01 0.17 .. 11.8 151.3 0.35 .. . . 
E. 25.6 30.0 EttER 1.1 1!5.9 2.19 0.15 .. 1 35.6 '11).0 EHER 1.1 15.'3 2.01 0.17 .. 11.9 151.3 0.35 .. .. 
E. 25.6 30.0 EttER 1.1 1!5.9 2.18 0.15 .. 1 35.6 '11).0 EHER 1.1 15.'3 1.87 0.50 .. 11.9 151.3 0.35 .. .. 
Eo 28.6 33.0 EHER 1.1 1!5.9 2.01 0.17 .. .. 11.'9 121.1 0.33 .. . . .. .. 7.5 ?8.2 0.30 .. .. 
Eo 25.6 30.0 EttER 1.1 1!5.9 2.18 0.15 .. 1 35.6 10.0 EHER 1.1 15.'3 1.87 0.50 .. 11.8 151.3 0.35 .. .. 
E. 31.0 36.0 EttER 5.0 52.1 2.11 0.11 .. 1 12.5 17.5 EttER 5.0 52.1 2."11 0.11 .. 18.5 1':12.9 0.37 . . .. 
-~----------------------------------------------------------------------------------------------------------------------------------------------------: 
1(1 . 1.16 . '11:..5 2.11 . 0.16 .. 8 . 1.17 . '1E..7 1.'99 . 0.18 .. 13.91 .. 1"15 .1 . 0.31 . . . . . . . . . . . . 
------------------------------------------------------------------------------------------------------------------------------------------------------: 1.1 1!5.9 1.73 . 0.11 .. 1.1 15.'3 1.87 0.11 ' . 7.5 78.2 0.30 . .. .. 

5.0 . 52.1 2.11 . 0.53 .. 5.0 . 52.1 2 .·'11 . 0.50 .. 18.5 : 1':12.9 . 0.37 . . .. . . .. . 
0.19 1.98 0.17 . 0.03 .. 0.21 . 2.21 0.18 . 0.02 .. 2.?5 . 2EI.'70 . 0.02 . . . . . . . . . 

======================================================================================================================================================= 

I • .~ .... v,.,. 

-



\ 

A P P E N D I X E 

TECHNICAL ANALYSIS OF STANDARD 
LOADING DATA 



\ 



A tl I. f'RO.JECf 9 I. AS L 0 AD I N G 0 A r A SUHHARY 
===:==:================;================--=======~=============:================= 

EXPLOSIVE fYf'E AHFO IREG EHER 
oe:NSlTY 0 .. 95 1.00 o.as 

UT. 5fREI<GfH 1.00 0.9& 0.95 

lllll.E DIIltiETER Eo IN 

UIOTH OF OPE"1HG 2Z FT 
HilLE SPRCI!<<:i 15 Ff 
Rl)lol SEPARATION e H 
BIJRDEH 11.0 FT 
UT /UHI T u:H<:ifll 12~21' 

PFRRER 165.0 sa. FT 
All. AHFO ----------------------------------------------------------------------------------------.. 0 E c 1: N u " 1!1 E R .. 0 E c 1: N u " 8 E R 2 .. 

:---..... -------------------------------------------------------------------------------
:DEPTH: ur. liT. .. fOl' : a or : E:l<PL :L.EI!GTH: l!f. : SOOB : SOOD : P.F. .. TOP : BOT : El<PI. : LGTH : wr. : 5009 : P.F. . . 
: fT RIII"O : Sl.URRV l l : TYPE : Ff 1.9 I .II' : O~N : .. : TVPE l FT LB .. 
; ------------------~---------------------------------------------------------------

35 111'1.3 o.o .. 1.5 12.5: ANFO 3.0 31.3 3.50 2.0& 0.2'3 .. 1?.S 20.5 AHFO 3.0 31.3 2.01; 0.1>1 .. 
3fi 109.5 o.o .. 1.5 12.5 AMFO 3.0 :'11.3 3.50 2.0& 0.2'3 .. 17-5 21.0 AIIFO 3.5 :11;.5 2.31 0.63 .. 
3? 119.1 o.o .. "J.5 13.0 AMFO l.S 36.5 3.10 2.01 0.33 .. 19.0 22.0 AHFO "1.0 11.7 2.31 0.68 .. 
39 tl9.9 o.o .. 9.!1 13.0 AIWO 3 .. 5 3G.S 3.10 2 .. 3 ... o.J1 .. ·~-0 23.0 ANFO "1.0 11.7 2.31 0.68 .. 
""' 11~.1 0.0 '!J.S tl.D fi!<FO 3.5 36.5 3.10 2.31 o.Jt ·~-0 23.0 AHFO "1.0 11.7 2.31 0.68 .. 
"10 125.1 o.o .. '\1.5 13.5 fti<FO "1.0 11.7 3.32 2.1!1 0,31 .. 20.0 21.0 AHFO "1.0 11.7 z.:u 0.69 .. 
"11 125.1 o.o .. 9.5 12.5 AHFO 3.0 31.3 3.50 1.i"5 0.31 tG.5 19.5 AHFO 3.0 111.3 2.22 0.60 .. 
"12 135.& o.o .. 1.5 12.5 AMFO l.O ~1.3 3.50 1.75 0.31 .. 1&.5 19.5 AMFO 3.0 31.3 2.22 0.60 .. 
13 l'IE..O 0.0 .. "J.5 tz.s AMFO 3.0 31.3 3.50 t.?S 0.31 .. 11>-5 19.5 AHFO 3.0 31.3 2.22 0.60 .. -· "11 11(..0 o.o .. '!J.S 12.5 AHF'O 3.(1 31,3 3.50 1 .. 75 0.31 .. 16.5 19.5 AIIFO 3.0 31.3 2.22 0.60 .. 
-iS I'IE..O o.o .. 1.5 12.5 AMFO 3.0 31.3 3.50 t.rs o •. u 1&.5 I"J.5 ANFO 3.0 31.3 2.51 0.51 .. .... 11E..I) o.o .. 1.5 12.5 AIIFO 3.0 31.3 3.50 z.a& (1.2'} .. 17.5 20.5 AHFll 3.0 31.3 2 .. !;1 0.51 .. 
17 ISE..1 0.0 .. "J.S 12.5 fiNFD 3.0 31.3 3.50 2.or. (1.~ .. 17.5 21.5 AIIFO 1,1) "11.1 2.'15 0.&5 .. 
"19 1&1.& o.o :: "J.S : 13.0 ' ftHFO l~~; 3fo.S 3.10 2.19 0.32 ... 19.5 0:2.5 AllfO "1.0 11.7 2.'15 0.1>5 .. ...., 172.1 o.o .. '.!.5 13.5 AMFO 1 ~Ct 11.7 3.32 2.11; O.Jr. .. 19.0 23.5 AHFO 1.5 11>.'.1 2.1, 0.70 .. 
50 1(.(..!1 o.o .. 1.5 13.5 AHFO 1.0 11.7 3.32 2.16 o.:u. .. 19.0 23.0 AIIFO 1.0 11.1 2.'15 O.E.S .. 
51 1&1£ •• '.1 0.0 .. 9.5 13.5 RHFO 1.0 11.7 3.32 2.'15 (I •. J1 .. 20.0 21.0 ANFO 1.0 11.7 2.15 (1.0:.5 .. 
!52 tn:.1 o.o .. 9.5 13.5 AHFO 1.0 11.7 3.32 2.15 (1 .. 31 .. 20.0 21.0 AHFO 1.1) 11.7 2.15 (I.G5 .. 
53 1B<:.S o.o .. 9.5 13.'5 ANFO 1.0 11.7 3.32 2.15 0,.31 .. 20.0 ;21.0 AHFO 1.0 11.7 2.15 o.&s .. 
S1 192.'3 o.o .. '!J.5 13.5 AHFO 1.(1 11.7 3.32 2.'15 o.:,1 .. 20.0 21.5 ANFO 1.5 11;.9 2.13 0.70 .. 
55 203.3 0.0 .. 9.5 11.0 FIHFO 1.5 11!..1 3.2G 2.13 0 •. )7 .. 20.5 ~5~5 ..,FO !1 .. 0 5;2.1 2.11 0.71 .. 
56 21;;..a o.o .. 9.5 11.5 RHFO 5.(1 52.1 3.22 2.11 Cl.•tl .. 21.0 zr..o RIIFO s.o '52.1 2."11 0 .. 7'1 .. 
51 22.ott.~ 0.0 .. 'i.5 11 .. 5 ANFO 5.0 SZ .. l 3.22 2.11 (1 .... 1 21.0 2&.5 ANFO s.s !17.1 2."10 (1.79 .. 
58 2l'I.G o.o .. '3.5 15.0 AMF'l 5 .. S 57.1 3.18 2."10 (1 .... <4 .. 21.5 27.o AHFO 5.5 57.1 2."10 (1.79 .. 
!5'1 25<1 • .3 o.o .. '3.5 15.5 AMFO G.(l lb2.1i 3.15 2 .. 27 0.18 "' 21.5 27.5 ..,FO &.0 '2.& 2.!:r.l 0.92 .. 
t;O 2~ ... o.o .. -~.5 13.5 AMFO 1.(1 11.? 3.32 2.U. 0.:36 .. 19.0 23.0 AIIFO "1.0 <41.7 2.31 O.G8 .. 
G1 23<t.'l 0.0 .. '3.5 13.5 ANFO 1.0 11.7 3.32 2.16 0.3(, .. 19.0 23.0 ANFO "1.0 11.7 2.31 o.Ge .. 
t;2 25(1.3 0.0 "J.S 13.5 ANFO 1.0 11.? 3.32 2.1& 0.36 .. 19.0 23.0 AHFO "1.0 11.7 2.:u (1.&9 .. 
£3 260.7 o.o .. '3.5 13.5 ANFo 1.(1 11 .. i' 3.32 2.1& o.:l6 1'3.0 23.0 ~Fo 1.1) 11.7 2.31 o.e.a .. 
G1 271.1 o.o .. 'l.S u.s 1\N<'O 1.0 11.? 3.32 2.tr. O.Jiio .. 19.0 23.0 AMFO 1.0 11.1 2.31 a.lio9 .. 
65 291 .. 5 o.o .. '3.5 13.5 1\NFO 1.(1 11.7 3.32 2.1r. 0,3(i, .. 19.0 23.0 AIIFO "1.0 11.7 2.31 o.r.9 . . 
o:.6 292.0 o.o .. -g,s 13,5 AHF'O 1.(1 11.7 3.32 2.16 a."" .. 19.0 23.0 AHFO 1.0 11.7 2.31 0.68 .. 

-------~---"""--------------------------------------------------



--------------------------------------------------------------------------------------------- ----------------
D E c IC " u II a E II 3 .. 0 E t K " u n B E II 1 .. D E t IC " u II B E R 5 . . r 0 A L s .. ____________________________________________________________________________________________ ... _________ 

--.... -------------!: 
TOP : BOT EKPL : LGTil : MT. : 5008 : P.r. .. TllP : oor : £MPL : LGTil : MT. : 5009 : P.f. .. TOP : BOT El!Pt. : LGTH : loiEtGHT: 5008 : P.r. .. LGTH : ~~EIGHT: P.F. .. 

TYPE : FT LB .. : rvPE : FT LB .. TYPE : FT : LB . . H L9 .. ------------------------------------------------------------------------------------------------ -.. --~-------------:: 
25.5 2';1.5 A"fll 1.0 11.? 2.llio 0.72 .. .. .. 10.1) 101.3 Q.1'i .. 
27.0 :n.o A"F'O 1.0 11.?' 2.02 O.?lio .. .. .. 10 .. 5 UJCJ.S 0.51) .. 
28.0 32.0 A"FO 1.0 11.?' 2.02 0.7& .. .. .. 11.'5 119.'3 0.51 .. 
2'3.0 .,3.0 A~O 1.0 11.7 2.02 O.llio .. .. .. ll.S 11~-~ 0.52 .. 
2'J.O 33.0 AHI'O 1.0 11.7 z.:n 0.&11 .. .. .. 11.5 ll'!l.'l 0.51) .. 
30.0 31.0 RIIFO 1.0 11.7 2.31 o.r.e .. .. .. 12.0 125.1 o.s 1 .. 
25.0 29.0 AIIF'O 3.0 :n.J Z.Oiio O.lio1 .. 33.1) 31>.0 A"FO 3.0 :n.:~ 2.0& 0.61 .. .. 12.r) 125.1 0.50 .. 
25.1) 28.0 ANfll 3.0 31.:£1 2.01io 0,61 .. 3~.1] n.o ANF'O 1.0 ·n .. ? 2.02 0.76 .. .. 13.1) 135.£. 0.51 .. 
25.0 2'3.0 AI<FO 1.0 11.? 2.02 O.l'& .. 31.0 313.0 At<f'O 1.0 11.7 2.02 0.76 .. .. l•LJJ 1"16 .o O~St; . . 
25.0 2'3.0 11"'0 1.0 11.? 2.31 0.&11 .. 3S.o 3'3.0 AHF'O 1.0 11.7 2.02 0.7r. .. .. 11 .. 1) 11&.0 o. 5-1 .. 
2&.0 30.0 A"fD 1.0 11.7 2.31 0.&8 .. 3&.(1 10.0 Al<f'O 1.0 11.7 2.02 0.7& .. .. 11.t) 11&.0 0.5.3 .. 
27.0 31.0 AHF'O 1.0 11.7 : 2.31 0.~8 .. 37.1) 11.0 AHfO 1.0 '11 .. ? 2.02 0.7& .. .. l"1.l) 11,;.0 0.52 .. 
29.1] 32.0 RIIFO 1.0 11.? : 2.31 o.r.s .. ,.,1] 12.0 AHF'O 1.0 11.7 2.02 0 .. 76 .. lS.Il 1'5&.1 0.5·1 
2';1.0 '"·0 A~O 1.0 11.i' Z.ll o.r.a .. 3'.!.0 1.3.0 RHF"O 1.11 ·U.i' 2.02 o.7r. .. .. 15.5 1>i!.£. 0 .. 5') .. 
30.0 31.0 A~O 1.0 11.7 2.ll 0.£.8 .. 10.0 11.0 AHF'O 1.0 -41.7 2.02 0 .. 7& .. .. lE. • .'J 112.1 0.!5'7 .. 
2'.1.5 33.5 AHF'O -4.0 11.7 2.15 o.,;s .. 10.1) 11.0 A~O 1.0 "41 .. ? 2.31 o.r.a .. .. u: ... tl !o;.A;.Q 0.55 .. 
30.!5 31.5 AHI'O 1.0 11.7 2.15 o.r;s .. 11.0 4'>.0 AHF'O 1.0 -41 .. 7 2.31 0.&11 .. .. 10 .. 1) 166.& 0.51 .. 
30.!5 31.5 AIWO 1.0 11.7 2-""5 0,65 .. 11.1] 1'i.5 Allf"O 1.5 1&.-:1 2.1, 0.70 .. .. !&.5 172.1 0.51 .. 
30.!5 lS.O A~O 1.5 ""'·' 2.1:) 0.70 .. 11.5 11;.!5 Allf"O 5.0 '>2.1 2.11 0.71 .. .. tt .5 1a2' .. 5 o.sr; .. 

·l1.a 31;.0 AHFO 5.0 52.1 Z.11 O.l"' .. ~ .. s 1?.5 ANFO !5.0 52.1 Z.11 0.71 .. .. ta.s 1"32."' o.5:l 
30!.0 37.0 AHI'O 5,0 52.1 2.11 0.71 .. 13.'> 1Q.5 AHF'O 5.0 '52.1 2.11 0.71 .. .. 1"3 ~ ~:) 203.) 0.61) . . 
32.5 37.5 A~O 5.0 !52.1 2.11 0.71 .. 11.1) ~-5 AKFO s.s 57.-1 2.11) 0,78 .. .. 20.5 2U.B O.b2 .. 
3).0 39.5 RIIFO 5.5 !57.1 2.11) 0.79 .. 15.0 51:1.!5 Allf·o s.s 57.1 2.10 0.78 .. 21.!5 <21.~ O.lio1 .. 
33.5 3'!.0 flNI'O 5.5 57.1 2.11) 0.78 .. 15.S 51.5 AI<FO &.0 li2.& 2.3':1 o.ez .. .. i!O!.:'i 231.(. o.w .. 
:H.O 10.0 AHFO &.0 G2.& 2.3'3 0.32 .. .,. •. s 52.5 Alti'O 6.0 t;Z.E> Z.J9 O.B2 .. .. 21.1) l'!io.:: 0.&·3 
2';1.0 33.0 ANFO 1.0 •'fl .... 2.31 0.&11 .. 3~.1) 11.0 Allf"O 5.0 $!.1 2.28 0.79 .. 50.0 ss.o AI1F'O 5.0 52.1 2 .. 01 o.ss .. 22.1) 22.,.~ 0.6:3 .. 
291.1) 33.0 tlHFO 1.0 11 .. 1 2.31 O.btl .. ::t::f .. l) ..... o IIHFO 5.0 ';.:!.1 2.28 0.78 .. 50.1) 56.0 AI1FO 6.0 62.6 (!.1)2 O.~ZI .. 2:3.1} 23~.0 O~b-1 .. 
2'3.0 ll.O B...-o 1.0 '1t.f 2.JI 0,&8 .. J'3.1) 1";.0 AHF'O 6.0 1;2.1!. 2.27 0.8:1 .. Sl.O 57.0 AMI'O r..o &2.6 2.02 0.93 .. 21 .. £) lSO.J 0.(.(:. .. 
2.,.0 31.0 ll!IFO 5.0 52.1 2.:::a O.IS .. 10.0 11;.0 AttFO &.o 1;2.& z .. ~7 o.ss .. 5~ .. 0 58.0 liiiFO r..o r.z.r. 2 .. 02 o.~:t .. 2'5.0 ;::1;0.7 0.6:) .. 
2<:1.1) 35.0 tlNF'O &.0 1;2.£. 2 .. ~7 O.<l5 .. 41.0 17.0 tliiFO (,,1) J;2.b 2 .. ~1 0.95 .. 5.:1.1) 5'3.0 AHFO lio.O &2.G ,2,.1)2 o.~::. .. 2£..rJ 271.1 O.&·l .. 
2'l.r) 35.0 A1tFO &.0 1>2.& 2.27 0.~5 .. 11,.1] 17.5 ...... 0 6.5 t;? .. fl 2.27 0.8 .. .. s::..s &o.O AHF"O 6.5 67.8 ~.1)2 0.% .. 27.1} Zlit.S 0.71 .. 
2';1.0 ,5.0 A"'O &.0 t;2 .. F.- 2 .. zr 0.85 .. 11.0 17.5 AHF·a 6.5 1;7.8 z.z7 0.8., .. 5:3.!5 &1.0 AHFO 7.$ 78.2 2.05 l.OZ .. 28 .. 0 zon.o 0.7::! .. 
---------------~------------------------------------------------------------------------------------------------------- --------------------



A,. L PRO-JECT a L A S T L 0 A 0 1 H G 0 R T A SUHt1ARV 
~=====================~=~===============================~~;::============= 

El<PLilSliiE 1'\'PE AHJ'O IRE:r:l EHER 
DENSITY 0.85 1.01} 0.85 

liT. STRENGTH 1.00 0.% 0.'35 

HOLE OXAHETER & lH 

IIIOTH Of OPEiflHG 22 FT 
HilLE SPACING 15 H 
Ill)" SEPARFtfiOH 9 H 
SIJROOI 11.0 FT 

BOTTOM IJEO: IREG liT/OMIT LEHGT H 12.Z? 
PI'RII£:11 11>5.0 sa. FT 

----------·--------------------------------------------------------------------------.. D E c IC H u " a E II .. D E r.: -= " u " 8 E R 2 .. ____________________________ _.. ________________ .,.. ___________________________________ 
DEPTH: llr. liT. .. TllP : aor : EKPL :LOIGTH: liT. : 5008 : 5008 : P.F. .. TOP : BOT : EICPL : LGTH : liT. : 5008: F•.f, .. 

FT RIIFO : SLU!w.Y .. : TYPE : H LB IJI' : OOIIH : .. : TYPE : FT LB : .. -----------------------------------------------------------------------------------
:15 6Z.&: "1'1.1 .. '!.5 12.5 AMFO 3.0 31.3 3.50 2.0G 0.<:'!1 .. 17.5 20.5 llNFO 3.0 : 31.3 2.06 O,G1 .. 
:'!& 67.9 1'3.1 .. .,,5 12.5 AMFO 3.0 31.3 3.50 2.06 0.<:'!1 .. 17.$ 21.0 l'lt!FO 3.5 : 3G.5 2,.;.1 O.G3 .. 
:~7 78.2 1'3.1 .. 13.0 RHFO l .. S 3&.5 3.10 2.01 0.33 .. 18.0 22.0 l'lt!FO 1.0 11.7 2.:;!1 O.GB .. 
38 79.2 1'3.1 .. 13.0 ANFO 3.5 3& .. 5 !.10 2 • .;.1 o.:n .. 1'!1.0 23.0 AHFO 1.0 11.7 2.:;!1 O.GB .. 
:~ 79.2 1'3.1 .. 13.0 ANFO 3.5 3& .. 5 3.'10 2.31 0.31 1'!1.0 23.0 l'IIIFO 1.0 41.7 2.31 O.GB . . 
-10 83.1 1'3.1 .. '1.5 13.5 AHFO 1.0 113 3.32 2.15 0.31 .. 20.0 21.0 Atii'O 1.0 11.7 2.31 O.Ge .. 
-11 <J::..e "'·' .. '!.5 12.5 AHFO 3.0 31.3 3.50 l.ni 0.31 .. 16.5 1'3.5 AHI'O 3.0 31.3 2.22 O.GO .. 
·'12 '3:;..3 1'3.1 .. '1.5 12.5 ANFO 3.0 31.3 3.50 1.75 0.31 .. 16.5 1'3.5 At!FO 3.0 31.3 2.<::2 O.GO .. 
"'13 101.3 19.1 .. '1.5 12.5 ANFO 3.0 31.1 3,50 1.?5 0.31 .. 16.5 1'!1.5 IV<FO 3.0 31.3 2.<::2 O.GO .. 
~ UM.3 1'3-1 .. ·}.5 12.5 AHl'O 3.0 3t.3 3.50 1.?s 0.31 .. lb.S 1'!1.5 llNI'O 3.0 :u.J z .. ;:z O.GO .. 
15 101.3 1'!.1 .. '1.5 12.5 IINFO J.O 31.3 3.50 1-ni 0.31 .. 16.5 1'!1.5 AHI'O 3.0 31.3 z .. s .. 0.54 .. 
-1f> 101-:'l 1'3.1 .. '1.5 12.5 AHFO 3.0 31.3 3.50 2.06 o.z-, .. 17.5 20.5 RNFO 3.0 31.3 2.51 0.54 .. 
"'17 111.7 19.1 .. '!.5 12.5 AM~O 3.0 31.:3 3.50 2.m; 0 .. 2"3 .. 17.5 21.5 rutFO 1.0 11.7 2.15 o.os.5 .. 
"18 11'!1.~ 19.1 .. 1.5 13.0 FIHI"O 3 .. 5 31;. • .'5 3,10 2.1'3 0.32 .. 10.5 22.5 ANFO 1.0 11.7 2.15 O.GS .. ..., 130,3 1'3.1 .. '1.5 u.s ANFO 1.0 11.7 3.32 2.16 0.36 .. 1'!1.0 23~5 llNFO 1.5 <OG.9 2.-13 0.70 .. 
!50 1~.1 1'!1.1 .. '1.5 13.5 AIIFO 1.0 11.7 3.32 2.16 0.36 :: 1'3.0 23.0 AHFO 1.0 11.7 2."'15 0.1;5 .. 
!51 tzs .. t 1'J.I .. ~.5 13.5 AI<FO 1.0 11.7 3.32 2.15 0.3'1 .. 20.0 C'1.0 .... fl) 1.0 11.7 2.15 o.r;s .. 
!)2 125.1 55.2 .. ~-5 u.s AHFO 1.0 11. ~ 3.32 2.15 0.31 .. 20.0 21.0 ANFO 1.0 11.7 2.15 O.GS .. 
S3 130.3 61.3 .. '!.5 13.5 ANFO 1.0 .ott .. ? 3.32 2.'15 0.31 20.0 Z1.0 I'IIIFO .... o 11.7 2.15 O.GS .. 
~:51 110.3 U.J .. 1.5 13.5 AHFO 1.0 11.7 3.32 2.15 0.31 .. 20.0 <!'1.5 AHFO 1.5 <OG.'f 2.13 0.70 .. 
';5 151.2 '-1.3 .. '1.5 11.0 AHFO 1.5 11; •• '1 3.21; 2.13 0.37 .. 20.5 25.5 ...,ro s .. o 52.1 2.11 0 .. 11 .. 
ss 15&.1 &7.5 .. '1.5 11.5 AH~O s.o 5~.1 3-22 2.11 0.11 .. 21.0 ZG.O lli'IFO 5 .. 0 52.1 2.11 0.71 .. 
57 tt;6.!J 67.5 .. 1.5 !1.5 AHI'O 5.0 sz .. t 3.22 z.•u (l.•'ll .. Z1.0 2&.5 I'IIIFO S .. $ 57.1 2.10 0 .. 79 .. 
58 172.1 73.& .. 1.5 !S.O FIHFO s.s 57 .. "f 3.111 2.10 0.11 .. 21.5 27.0 RNFO 5.5 5?.~ 2."l0 (t.79 .. 
!5"1 187.7 n.6 .. 15.5 AHFO 6.0 62.G 3.15 2.27 0.18 .. 21.5 2? .. 5 .... ~0 &.0 62.& 2.J'f o.az .. 
l;t) 177.3 61.3 .. 13.5 AHFO 1.0 11.·r 3.32 2.1& 0.36 .. 1'!1.0 23.0 AHFO 1.1) 11.7 2.3! O.GB .. 
J;l 17?.3 73.G .. '1.5 13.5 AHFO 1.0 1l.7 3.32 2.16 0.36 .. 19.0 23.0 ANFO 1.1] 1!.7 2.31 O.GB .. 
!i2 18?.1 73.6 .. '!1.5 !3.5 AHFO 1.0 11.1 3.3Z <:.II> 0.3G .. l,.o 23.0 RH>O 1.1) 11.7 2.31 0.68 .. 
G3 1'3!1.1 n.r. .. 13.5 fiHFO 1.0 11."? 3.32 2.16 0.36 .. 1'3.0 2::1.0 fiHFO 1.0 11~ l 2 .. :n 0.68 
1;1 209., 1'3,, .. 13.5 ANF"O 1.0 11.1' 3.32 2.1& 0.36 .. 1'.1.0 23.0 RNFO 1.0 11.7 2 • .111 0.68 .. 
.;s 213.8 7'!1.7 .. 'i.S 13.5 -0 1.0 1l.7 3.32 2.16 0.36 .. 19.0 a.o HHFQ 1.1] 41 .. '? 2.:::11 O.G8 .. 
1;6 213.6 ,2.0 .. .,,5 13.5 ANFO 1.0 11.·r ::1.32 2.16 0.36 .. 1,.0 2::1.0 f!llfO 1.0 11.7 <: .:1! (1.&8 .. --------------------------------------------------------------------------------------------



---------------------------------------------------------------------------------------------------
0 E c IC " II n a E It l .. 0 E c IC " 1.1 n a E It 'I .. D E c IC " 1.1 " a E II 5 .. 0 T fl L s .. ------------------------------------------------------... ------------------------------------------------------------:: 

TOP : eor : EI<PI.. : LGTH : llf. : 5008 : ,._ .. .. TOP : BOT : (KPL : LGfH : IH. : SOOQ : P.F'. .. fOP eor : EKF'L : LGTH : ~EIGHT: SDOB : P.r. .. LGTH : UEIGHT: P.F. .. 
: TYPE : fT LB .. : TYPE : Ff : LB .. : TYPE : n : L£1 : .. FT La .. --------------------------.... ---------------------------------------------------------------------....-----------:: 

zs.s : 2:'3.5 IREG 1.0 '1'3.1 2.05 0.91 .. .. .. to.o Ul.S 0.52 .. 
2l".O : 31.0 IREG '1.0 1'3.1 l.'Jl 0.86 .. .. .. 10.5 116.'!1 O.SJ .. 
28.0 : 32.0 lREG '1.0 1'3.1 l.'J1 0.11, .. .. .. U.!! 127.3 (1.51; .. 
2'3.0 3'3.0 IREG 1.0 1'.1.1 1. '.11 0.8, .. .. .. u.s 127.3 0.55 .. 
2'3.0 33.0 IREG '1.0 1'3.1 2.1'!1 0.77 .. .. .. u.s 12:7.3 O.SJ .. 
30.0 31.0 tREG 4.0 '1'3.1 2.1'11 o.n .. .. .. 1Z.Il 132.5 0.51 . . 
25.0 29.0 Allf'O 3.0 31.ZI 2.06 0.&1 .. 3ZI.O 3&.0 !RI::G 3.0 l~.B 1.95 1).72 .. .. 12:.0 130.7 0.52 . . 
25.0 <!$.0 Allf'O 3.0 31.3 2.or. 0.1>1 .. l'ZI .. •l J?.O I~I:G 1.0 "1"1.1 1.91 o_a, .. .. l3.0 112.'.1 0.!36 . . 
25.0 2'3.11 AI<F"O '1.0 11.l" 2.0<! 0.7£ .. 31.1) 38.0 IRCG 1.0 -1'3.1 1.'!11 0.9(, .. .. L~.o 153.3 o.ss . . 
25.0 : Z'l.O A liFO 4.0 11.7 2.31 0.68 .. 35.0 3'3.0 lRCG 1.0 '1'.1.1 1.'31 0.86 .. .. ~. .... o 153.3 o.s? .. 
26,0 : 30.0 ANFO 4.0 1l.i' 2.31 0.68 .. 3G.Il 1').0 I REG 1,0 19.1 I. ~11 0.86 .. .. 11.0 153.3 O.S& .. 
;i!i'.O : 31.0 AHFO 4.0 1l.i' 2.31 O.f.B .. 3i' .. ll 11.0 IREG 1.0 1'3.1 1.91 D.S6 .. .. 11.0 153.3 (1.55 .. 
28.0 : 32.0 fiNF'O 1.0 11.7 2.31 0.&11 .. 38 .. 1) 1<?.0 IRCG 1.0 "1'.1.1 1.91 0.8£. .. .. 15.0 163.8 0.~7 .. 
2'!1.0 : n.o AIIFO 1.0 11.l" 2.31 O.LB .. 3':1.0 1].0 !REG 1.0 1'1.1 1.91 0.86 .. .. 15.5 11;.9.0 o.ss .. 
30.0 31.0 AHFO 4.0 11 .. 7 2,31 0.1>8 10.1) 11.0 !REG 1.0 "1'.1.1 1.'H 0.8£. .. .. 1.6.5 179.1 o.w 
2'3.5 33.5 Allf'O 1.0 1l.i' 2.'15 0.65 .. 10.1) 11.0 !~G 1.0 "1'.1.1 2.1"3 0.7? .. .. .... 0 171.2 0.57 . . 
JO.S 31.5 AI<F"O 4.0 11.i' 2.15 O.GS :: ... 1. .. 1) 15.0 !REG 1.0 "1'.1.1 2.1'3 o.n .. .. 11>.0 171.2 o.ss .. 
30.'5 3-1.5 A"FO 1.0 11.i' 2.15 O.LS .. '11.1) "''i.S IRCG 1.5 55 .. 2 2.30 0.7') .. .. LG.S 180.3 (1.5? .. 
30.5 11'5.0 RI<F"O 1.5 1(,,, <!.13 0,70 11.!3 16.5 !REG 5.0 !;t .. 3 z.~ 0,81 .. .. 17.5 191.7 Ca .. 59 .. 
31.0 3&.0 ANFO s.o 52.1 2.11 0.71 .. 12 .. !5 17.5 IRCG 5.0 IH.3 2.23 0.81 .. .. 18.5 202.1 0,61 .. 
32.0 37.0 A"FO s.o 52.1 2.11 0.71 .. ... ;,.!i .. .,.5 I~CG 5.0 t;t.::J 2.29 0.81 .. .. 1".1.5 212.5 O.Gl . . 
;12.5 3?.5 AHFO s.o 52.1 2.11 0.71 .. 1'!,1) 1'l.S I REG s.s t;7 ~S 2.27 I),QB 

" .. <!0.~ 2ZJ.'J o • .;.s .. 
3.:1.0 39.5 RIIFO s.s 57.1 2 • ..., 0.78 .. AfS.I) 50.5 I REG 5.5 G7.S 2.2? 0.89 .. .. ;,._s 231.3 o • .;? .. 
33.5 3":1.0 ANFO 5.5 57.1 2.'111 0.79 .. 15 .. ~5 51.5 I~EG f..O ?3.£ 2.27 0.93 .. .. <~"' .. 5 2 .. 5. 7 0.109 .. 
31.0 10.0 AH!FO ,,0 62.£. 2.J'J o.az .. '*-' ~ ~i 52.5 !REG 6.11 ·r:s.e. 2.2'7 0.,3 .. .. <:1~0 261.3 o.n .. 
2'!1.0 33.0 Rllf'O 4.0 11.? 2.31 O.GQ .. )':l.ll 11.1) AHF'O 5.0 .;z.t 2 .. 2a 0.79 .. ~0.0 55.0 I REG 5.0 Gl.3 1.'30 0 .. ~6 .. ~2-0 238.& 0.65 .. 
2~.0 33.0 fiNFO 1.0 11.7 2.31 O.b9 .. 39.1) 11.0 llHI'O 5.0 S2.1 2.23 0.79 .. S(i,O so;.o I !lEG 6.0 73.£. 1. '11 1.U~ .. C3 .. 0 250.9 0.107 .. 
2'!1.0 33.0 flllf'O '1.0 11 .. r 2.31 O.Eo8 39,1) 1~.11 Al<n:l e..o 1>2.0:. z.z? 0.$5 .. 51.0 5?.0 IREG 6.0 73.6 1. 'lt 1.05 .. C<t.O i!£1.3 0.69 .. 
2"3.0 31.0 AI*'O 5.0 52.1 2.28 0.?11 .. 10.1) 11",.0 AHFO r..o Eo2.E. 2 .. zr o.a5 .. 52.0 58.0 IREG r..o 73.6 1. '91 LOS ::s .. o 271.7 0.?1 .. 
2'3.0 35.0 A twO 6.0 f.2.G 2.27 o.as .. 11 .• 1) 17.0 AIIFO G.O t>Z.£. 2 .. 2? 0.85 .. 53.1) S'J.O !REG "-0 n.r. 1.91 !.OS .. ;:r..o 21!2. 2 0.72 .. 
2'3.0 3!';.0 AHF"O r..o G2.r. 2.27 o.a5 .. "fJ. .. t) .. ?.5 HMFO 6.5 lio7.& 2.27 0.89 .. 53.5 f.ll.O IR£G 6.5 79 .. 7 1 .. '12 1.09 .. ~7.0 2911.5 0.? .. .. 
2'3.0 3!5.0 AIIFO t.,O 62.& 2.2? 0.85 .. 11.1) 17.5 A14f'O 6.S ..,, .a 2.2? o.a, .. 53.'5 61.0 !REG ?.5 ,z.o 1. "l1 1. IE. .. <:'8~0 '305.8 0.71'> .. -----------------------... -----------"-------------------------------------------------------------------------------------------------



R It L PRO.JECT at.. 11 s T L 0 A 0 1 H G 0 A r A SUitl1fiRI' 
=======-:===================================:=:::.:::::::::======= 

EXPLOSIIIE TYPE fi'MFO [~Eli EllER 
DelSif'' o .. as 1.01) 0.95 

llT. STREHGTH 1.00 o_qo; 0.95 

HOLE DlAHETER 6 114 

lllOrH IF OPEHliiG 22 I'T 
HOLE SPACIHG 15 fT 
ROll SEP!lRATIOH II H 
BUR OEM 11.0 FT 

BOTT011 NO OECKS: llT/UH1 T LEHGTH 12.2i 
EllER PFRR£A u;s.o 511. FT 

---------------------------------------------------------.. 0 E c ~ H u 11 a E R .. 0 E c II: " u " 8 E R 2 .. 
:-----------------------------------------------·---------------------------------------
:DEPtH: uT. ur. .. TOP : BOT : £1«"\. !I.EHGTH! wT. ; SOOB : 5009 : P.F. TOP : BOT EX Pl. : LGTII : liT. : SOOB : P.F. .. 

Fr ANI'O : Sl.U!!$!1' .. : TI'PE : Ft l.8 UP : OOUH .. TI'PE : fT : LB : .. 
:--------------------------------------------------------.... ------------------------------------------

3'5 1'><!.1> 11.7 .. '1.5 12.5 RHFO 3.0 31.3 3.50 2.01> 0.2, .. 17.5 20.5 RHFO 3.0 31.3 2.01> 0.1;1 .. 
:,.-. &i'.B 11.7 . . 'J.S 12.5 AHF(l 3.0 31.3 3.50 2.01> 0.29 .. 17.5 21.0 AHFO 3.5 li>.S! 2.31 0,63 .. 
37 1'1).2 11.7 . . ,.s 13.0 : AHFO 3 .. S 3E..5 3.10 2.01 0.33 .. 18.0 22.0 MFO 1.0 11.7 2.31 0.1>9 .. 
311 7a.2 11.7 . . '1.5 13.0 : AHFO 3.S 3E. .. S 3.10 2.31 0.31 .. 1'3.0 23.0 AHFO 1.0 11.7 2.:!11 0.611 
3'1 7E!.2 11.7 . . '-5 13.0 : ftNFO 3.5 ~.S 3.<10 2 .. 31 0.31 .. 1'3.0 23.0 AHFO 1.0 11.7 2-31 O.GB .. 
'10 &::1.1 11.7 .. 'J,5 13.5 AHFO 1.0 11.7 3.32 2.15 0.31 .. 20.0 21.0 RHFO 1.0 11.7 2.31 0.68 .. 
11 (,~.& 62.& .. 'J.5 12.5 AHFO 3.0 3t.l 3.50 1.75 0.31 .. 16.5 19.5 RHFO 3.0 31.3 2.22 0.60 .. 
12 r.~.,;. 73.0 .. 'J.5 12.5 AHFO 3.0 31.3 3.50 1. 7:1 0.31 16.5 19.5 RHFO 3.0: 31.3 2 .. 22 o.GO .. 
13 ~-" 1!3.1 .. 'J.5 12.5 ftHFO 3.(1 ,t .. l 3.50 1.75 0.31 .. 1&.5 1'3.5 AHFO 3.0 31.3 2.22 O.GO .. 
11 ~ .. 6 83.1 .. '3.5 12.5 AHFO 3.0 31.3 3.50 1.75 0.31 .. 11>.5 1'3.5 RHFO 3.0 : 31.3 2.22 O.GO .. 
'15 1'><!.6 83.1 .. '3.5 12.5 lliiFO 3.0 at .• l 3,50 1.75 0.31 .. 110.5 1'-5 HHFO 3.0 ; 31.3 2.51 0.51 .. 
11> ~-' 9,.1 .. 1.5 12.5 f!HFO l.O 31.3 3.50 2.06 0.2'J .. 17.5 20.5 AHFO 3.0 : 31.3 2.5<1 (1.5'1 .. 
17 7"1.1) 8,.1 . . '01.5 12.5 f<HFO 3.0 31 •. 3 3.50 2.0£. 0 .. 2"1 .. 17.5 21.5 RNFO 1.0 11.7 2.'15 O.G5 .. 
18 7a.2 83.1 1.5 13.0 AHFO 3.5 ~ .. "i 3.10 2.19 0.32 .. 18.5 22.5 AHFO 1.0 11.7 2.'15 0.65 .. 
"1'3 ea.& 93.1 . . '1.5 13.5 AHFO 1.0 11 .. 7 3.32 2.16 0.36 .. 1'3.0 23.5 AHFO 1.5 110.9 2.1!1 0.70 .. 
so 83 ... 1 93.1 . . 'J.S 13.5 RNFO 1.0 11.7 3.32 2.16 0.36 .. 1'3.0 23.0 RHFO 1.0 11.7 2.15 0.65 .. 
51 93.1 93.1 .. '1.5 13.5 RMFO 1.0 11.7 3.32 2.15 0.31 .. 20.0 21.0 AHFO 1.0 11.7 2.15 0.65 .. 
SO! 8!1.1 88.6 . . ';1.5 13.5 RHFO 1.0 11.7 3.32 2.15 0.31 .. 20.0 21.0 IIMFO 1.0 11.7 2.'15 O.GS .. 
'53 83.1 ~9.1 .. ';1.5 13.5 AHFO 1.0 11.7 3.32 2.15 0.31 .. 20.0 21.0 RIIFO 1.0 11.7 2.'15 0.65 .. 
51 &e.G 101.3 .. '3.5 13.5 AHFO 1.0 11.7 3.32 2.'1'5 0.31 .. 20.0 21.5 RHFO 1.5 11>.'3 2.13 0.70 .. 
55 '!1'3.1 101.3 .. '1.5 11.0 AHFO 1.5 1f..·~ 3.2& 2.13 0.37 .. 20.5 25.5 AHFO s .. o 52.1 2.11 0.71 .. 
so;, 101.3 10,.5 .. 1.5 11.5 RHFO 5.0 s;z.t l.Z2 2.11 0.11 .. 21.0 26.0 AIIFO s.o 52.1 2.11 0.71 .. 
'57 to<:o.s 111.7 .. '3.5 11.5 AHFO 5.0 5~ .. 1 3.22 2.11 0.11 .. 21.0 26.5 AHFO 5.5 5?.1 2."10 (1,78 .. 
58 tl'l.? 119-' .. '3.5 15.0 fti!I"O s .. s S;'.1 3.18 2.41110 0.-11 .. 21.5 27.0 RNFO 5.5 51.1 2.10 O.l'B .. 
5'.1 12'5~ 1 125.1 .. -,.s 15.!1 I'IMFtl r..o : •62 .. 6 3.15 2.2? 0.19 21.:$ 27.5 AIIFO 6.0 102.& 2.~9 o.ez .. 
0:.0 lz-!;.1 101.3 .. 1.5 13.5 A!IFO 1.(1 41 .. i' 3.32 2.1£. O.J6 .. 1'3.0 23.0 AHFO 1.0 11.7 2.::a 0.68 .. 
61 125 .. 1 111.7 .. '3.5 13.5 flrtfO 1.0 "11.? 3.32 2.1& 0.3& .. 1'3.0 23.0 I'IHFO 1.0 11.? 2.:!11 0.1>9 .. 
62 125.1 125.1 .. 'ii.S 13.5 RNFtl 1.0 11.? 3.32 2 .. 1& 0.3& .. 1'3.0 23.0 RHFO 1.0 11.? 2.<11 0.&8 .. 
53 13'5.£. 125.1 .. ':1.5 1J.5 ftHFO 1.0 '11-? 3.32 2.·1& 0.3& .. 1'3.0 a.o llHfO 1.0 11.7 2.31 0.68 .. 
G1 11£..0 125.1 .. 'J.S 13.5 AHFIJ 1.0 11.7 3.32 2.16 0.36 .. 19.0 a.o AHFO 1.0 11.7 2.:'11 0.1>9 .. 
liS 14..0 135.& . . '\1.5 13.5 ftHFO 1.0 11.7 3.32 2.16 0.31> .. 1'.1.0 23.0 RHFO 1.0 11.7 2.::.1 o.,;a .. 
&I> 116.0 116.0 .. 'ii.S 13.5 AHFO 1.0 11.7 3.32 2.16 0.31> .. 1'\1.0 23.0 AIIFO 1,0 11.7 2.31 o.,;a .. _______________________________________________ .... __________ ..,. ____________________________________ 



----------------------------------------------------------------------------------------------------------
0 £ c 1: N u " 9 £ II 3 .. 0 £ c 1: N u " 9 £ R 1 .. D E c 1: " u " B E R 5 .. T 0 T A L s .. ----------... --------------------------------------------------------------------------------------------------------!: 

TOP : BOT : ENI'l. : LGT!l : !.IT. : S009 : P.F'. .. TOP : aoT : EMPL : LGT!l : ItT. : 5009 : P.F'. .. TOP : aoT : ENI'l. : LGT!l : WEIGHT: SDOB : P.F. .. LGTH : !.lEIGHT! P.F • . . 
: TYPE : fT LB .. : TYPE : fT LB .. : TYPE : H : LB : .. FT LB : .. ---------------------------------------------------------------------------------------------------------------:: 

2S.S : 2'3.5 EllER 1.0 11.1 2.16 0.£.8 .. .. .. 10.0 101.3 0.-fl .. 
27.1) : 3l.O EllER 1.0 11.7 2.02 0.72 .. .. .. 10.5 10'9.5 o.so .. 
za.o ~.0 EHER 1.0 11.7 2.02 0.72 .. .. .. u.s 11'9 • ., 0.53 . . 
2'3.0 ~3.0 EllER 1.0 11.7 2.02 0.72 .. .. .. 11.5 u-, . ., 0.52 .. 
z.,.o 3:3.0 EHO 1.0 11-7 2.31 o.r.5 .. .. .. u.s ll'J.'9 0.50 .. 
30.0 31.0 EllER 1.0 11.7 2.:31 0.£.5 .. .. .. 12.0 125.1 0.51 . . 
2S.O 2lii.O EHER 3.0 l1.J 2.06 O.lil .. 33.1) 3G.O E!IEI! 3.0 :n.::. 2.06 0.61 .. .. 12.0 125.1 o.so .. 
25.0 213.0 EI~ER 3.0 31.3 2.06 0.61 .. l3.ll 37.0 EHI':R 1.0 11.7 2.02 0.72 .. .. 13.0 IJS.Iio O.Sl .. 
25.0 2'3.0 fHO 1.0 11.7 2.02 0.72 .. l1.1l 313.0 EllER 1.0 11.7 2.02 0.72 .. .. 11.0 116..0 O.SG .. 
2S.O 2'3.0 EHO 1.0 11.1' 2.31 0.&5 .. JS.Il :3'3.0 EHER 1.0 ... t .. t' 2.02 0.72 .. .. 11.0 11(,.0 0.$1 .. 
2f..ol 3:0.0 EHE:R 1.0 11.7 2.31 0.(,$ .. 3G.tl 11).0 EllER 1.0 11.7 2.02 0.72 .. .. 11.0 111>.0 0.53 .. .. 2i'.O 31.0 EHER 1.0 11.7 2.31 O.t>S .. l'i" .I) 11.0 EHER 1.0 11.7 2.02 0.72 .. .. 11.0 11£..0 (1.52 .. . 28.1) 32.0 EKR 1.0 11.1' 2.31 0.£.5 .. 38.1) 12.0 EtU:R 1.0 11 .. ~ 2.02 0.72 .. . . 15.0 15(,.1 0.51 .. 
2'3.0 33.0 EHER 1.0 11.1" 2.31 0.65 .. 3'3.1) 13.0 EHE:R 1.0 -41 .. ;" 2.0<! 0.72 .. .. 1.5.5 IGI.Iio o .. ss .. 
30.0 ~1.0 EllER 1.0 11.7 2.31 0.6.5 .. 10.1) 11.0 ENER 1.0 11.7 2.02 0.72 .. .. 1&.5 172.1 0.57 .. 
~.S 33.5 EllER 1.0 11.7 2.1'5 o . .;.a .. 10.1) 11.0 EllER 1.0 11.7 2.31 o.,;5 .. .. u;.o u;e..o 0.'55 
30.'5 31.5 EKR .1.0 11.7 2.15 0.0:.2 .. 11.1) 15.0 ENER 1.0 11.7 2.31 0.£,5 .. .. 16.0 11>6..9 0.51 .. 
30.~ 31.5 EHEJI 1.0 11.7 2.-1'5 0.62 :: 11.1) 1'5.5 EliER 1.5 1£.., 2.13 0.6& .. .. 1&.5 172.1 0.51 .. 
:m.s 3'5.0 EHO 1.5 "'"·' 2.13 0.&1> .. 1l .. 5 11'..5 EllER s.o ''i2.1 2.11 0,70 .. .. 17 .s 192.'!1 0.5£, .. 
31.0 lli.O EllER s.o 52.1 2.11 0.70 .. 12.5 17.5 EHE:R 5.0 52.1 Z.11 0.70 .. 19.5 "Z.'J o.se .. 
32.0 3:7.0 EKR 5.0 52.1 2.11 0.70 .. 1?1.!5 111.5 ENER 5.0 52.1 2.11 O.i'o .. .. 1'9.5 203.3 0.60 .. 
3<!.5 37.5 Ell£11 5.0 52.1 2.11 0.70 .. 11.1] '"-5 EllER 5.5 57.1 2.10 0.71 .. .. ~o.s 213.8 0.62 .. 
33.1) 3,.5 E:H£.11 s.s 57.1 2.10 0,71 .. 15.0 50.5 EHE:R 5.5 57.1 2.10 0.71 .. -~1.5 221.2 O .. b1 
lli.S n.o Eli£R 5.5 '51.1 2.11) 0.?1 .. 15.~) 51.5 EI<ER 1>.0 G2.e. 2.3·1 0.79 .. .. 22 .. 5 231.& 0.6b .. 
31.1) 10.1) EI'O£.'R 6..0 102.& 2.31 o .. ra .. ~.!i 52.5 EllER 1;.0 ">2.6- 2.3·~ 0.79 .. .. 21 .. 0 ~0.3 O.t>'l .. 
~-0 ll.ll Al!f'O <1.0 11.7 2.31 O.b9 .. 39.0 11.0 EllER s.o S2.1 2.28 0.71 :: 50.0 55.0 EIIE'R 5.0 52.1 2.01 0.61 .. C!Z .. O 229.1 o • .;3 .. 
2'3.0 33.0 ANF"O 1.0 11.7 2.31 o .. be .. 3'9-.ll 11.1) £HER s.o $2 .. 1 2.28 0.71 .. 50.0 51;.0 EHER &.o &2.& c: .. t}2 o.ea .. ZJ .. O 23'9.11 o • .;1 .. 
z.,.o '"·0 Rl<f'll 1.0 ..... 2.31 0.68 .. J'J.I) "1'5.0 EI<ER e..o !;l!.e. 2.27 0.61 .. 51.0 :;7.0 EHF.R 6.0 6Z.e. 2.02 0.9"1 .. 21~0 ZSO.J 0 ..... .. 
z.,.o ~1.0 A liFO 5.0 52.1 2.23 0.79 ~O.Il -l'i.O EllER 1;.0 ,:,z.t 2.27 0.81 52.0 53.0 ENE!! 1>.0 I>Z.G 2 .. 1)2 0.88 .. ~-!5.0 zr.o. 7 0.1;6 
~.1) 35.1l IIHF'O (,,Q o;2.(, 2.27 0.45 .. 4t~IJ .. 7.1l EllER f..O t;.? .. G 2.27 tl.Ql .. 53.11 5~.0 EI<EI! f..O &2.£. 2.02 Q.S& .. 26 .. 0 271.1 o • .;.'! .. 
2'\t.O 35.0 IIHF"O £..0 &2.£. 2.27 o.~s " 11~0 <47.5 £HER t;.S Jii'.Q 2.27 0 .. 91 .. 53.5 {.0.0 EllER 6.5 67.8 ~ .. 02: 1).92 .. ;.:? .. 0 281.S 0.71 . . 
2'3.1) :1'!5.0 A liFO 6.0 1;2.6 l.Z7 o.as " 11.11 "17.5 EitEl! 6.5 1';7.6 2.27 0.61 .. Sl.S lioi.O EllER 7.5 78.2 2.05 O.'lT .. 28.0 Z.,2.0 0.72 .. ------------------ ... ----------------------·------------------------·-----------------------------------------.... ------------------... ----

-



A H L PRO.lECT II L fl 5 T LOADING DATA SUHttAil!\" 
========::======::====-====:::=======:::::::.::::::;;===========::::::.======= 

aorrott 1110 OECI:S: 
JREG 

EKI'LOSIVE n'f'E 
OEHSH\" 

liT. STREHGTH 

HOLE Dl AIIETEil! 

IUDTH Ill' OPEIUHG 
HOLE SPACI HG 
R0U SEPARATION 
BUROF.H 
liT /UNIT LEHGTH 
PFFIREA 

0 E C K 

-0 
0.95 
t.OO 

IREG 
1.01} 
o.~G 

e. IH 

:!:2 Ft 
15 Ff 
8 Ff 

tl.O Ff 
12.2.? 
IGS.IJ SQ. H 

EttER 
0.85 
0.95 

H U H II E R 
----------------------

0 E C ~ 

:------------------------------------------------------------------------------------------
!DEPTH! 11r. IH. ToP : BOT : EKPL :LEHGTH: liT. : SOOB : 5008! P.F". •• ToP : BOT : El<Pl: LGTH: liT. ; SOCII!: P.F". ,, 
! FT fiHF"O : SLUAA'/ • , : TYPE : Ff LB IJP : DOliN : • • : TVPI: : Ff lB •• 
:--------------------------------.... ----~---------------------------------------------------------

~ ... 
61'.8 
7JJ~2 
78 .. 2 
?a.;z 
83.-1 
~.r.. 
f><!.G 
~.1\ 
~.G 
~.G 
~-lio 
73.0 
?8.2 
EIEI.G 
11:0..-1 
8:1 ... 
83.-1 
113.-1 
811 ... 

'"·I 10-1.3 
ID9.'5 
11""1.7 
10!5.1 

I 
1 

10!5. I 
13'5.1; 
14E..Il 
I -<E.. I)': 
l'lf...o 

19.1 •• 
-1'.1.1 •• ... ,.1 .. 
-19.1 •• 
19.1 .. 
1'.1.1 •• 
73.6 .• 
85.9 •• 
98.1 •• 
'.Ill. I •• 
'.19.1 •• 
'.18.1 •• 
9!1.1 .• 
99.1 .• 
98.1 •• 
'.111.1 •• 
,11.1 •• 

101.3 •• 
11&.5 •• 
1:!:1.7 •• 
1:12.7 •• 
128.9 •• 
131., 
1-11.1 .. 
117.2 •• 
122.7 •• 
131.~ •• 
1'"17 .z: .. 
117.~ .• 
117.2 .• 
159.5 .• 
171.8 •• 

9.5 
,,5 
9.5 
'.1.5 
9.5 
'.1.5 
9.5 
9.5 
'.1.5 
,,5 
,,5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
1.5 
'.1.5 
'.1.5 
9.5 
9.5 
9.5 
9.5 
,,5 
9.5 
9.5 
3.5 
9.5 
9.5 
9.5 
,,:; 

12.5 
12.5 : 
!3,0 : 
n.o 
13.0 
u.s 
12.5 
!2.5 
12.5 
12.5 
12.5 
12.5 
12.5 
13.0 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
11.0 
11.5 
11.5 
15.0 
15.5 
13.5 
u.s 
13.5 
IJ.S 
t3.S 
13.5 
13.5 

11HFO 
fiHI'O 
fiHI'O 
fiHF"O 
FtHFIJ 
11HFO 
fiiiFD 
fiHFO 
FIHFO -0 AHFO 
ANFIJ 
ftHFO 
f!HFO 
AHF"O 
flH~t\ 

fiNf'O 
AHFII 
fiiii'O 
FtNFO 
fiHFO 
FIHFO 
fti!FII 
RHFQ 
HHFO 
Atifl) 

t'1tti'O 
ftHFO 
fiHFO 
flllfO 
flHFI) 

f1HFO 

3.0 
].0 
3.!i 
3.5 
3.5 
1.0 
3.0 
3.(1 
3.0 
3.0 
3.(1 
3.0 
3.0 
3.5 
<111.(1 

1.(1 
1.0 
1.0 
-1.0 
1.(1 
1.5 
5.0 
5.0 
5 .. ~ 
6.(1 
... ~ll 
1.U 
~-0 
~.(1 

... (1 
<111.(1 

"1.0 

31 •. 1 
31.1 
31>.:5 
l£>.5 
31:..5 
11. ;o 
31.3 
31.3 
31,3 
31 •. ) 
31.3 
3t.3 
:U.3 
31:..5 
<Ill .... 
1t.? 
11.7 
11.? 
11.7 
1t.7 
11>.'} 
52.1 
52.1 
'57.1 
6.2.1~ 
.Ill .. ; 
.... 7 
-11. r 
11.; 
11.1 
... ... 7 
1t. 7 

3.50 
3,50 
3.10 
l.~o 
3.10 
3.32 
3.50 
.'l.so 
3.50 
3.50 
3.50 
3.50 
3.50 
3.10 
3.32 
3.32 
3.32 
3.3<: 
3.32 
3.32 
3.26 
3 .. .?2 
3.22 
3.18 
3. tS 
3.32 
3.3Z 
3.32 
3.32 
3.32 
3.32 
3.32 

z.oe. 
2.0& 
<:.01 
z.J1 
<; • .)1 
2.15 
1. r.i 
1 .. 75 
I. i'S 
1- i'S 
1.75 
2-De. 
2.06 
2.19 
2.11 .. 
2.1!;. 
2.~5 
2.15 
2.15 
2.15 
2.'"0 
2.11 
2.""11 
2.'10 
2 .. 27 
2.16 
Z.llio 
2.1~ 
2.16 
2.1G 
2.1f. 
2.16 

0.2"1 
0.2'3 
0.33 
0.11 
0.31 
0,31 
0.31 
0.31 
0.31 
O.JI 
0.31 
0.29 
a.~ 

0.32 
O.:lG 
0.36 
0.31 
0.31 
0.31 
0.31 
0.37 
0.11 
0.11 
0.11 
0.18 
0.16 
o.3, 
0.3& 
O.J6 
O.J6 
0.3(; 
O.JG 

•• 17.5 
•• 17.5 
•• 18.0 
• • 1'J.o 
'' lt) .. O 
'. 20 .. 0 

tr..s 
•• 16.5 
•• 1&.5 
.. 16.5 
.. u •• s 
.. 17.5 
• • 1'1'.5 

111.5 
:: 1\1.0 
• • 1\1.0 

:!0.0 
•• 20 .. 0 
•• 20.0 
:: 2o.o 
•• 20.5 
• • 21.0 
• • 21.0 
.. :u.s 
•• 21.5 .. "-0 
•• 1,.0 

19.0 
l'J.O 

•• 19 .. 0 
• • 19.0 
•, t'J.O 

20.5 
21.0 
22.0 
23.0 
23.0 
21.0 
1'3.5 
l'J.5 
19.5 
1"1.5 
1"1.5 
20.5 
21.5 
22.5 
23.5 
23 ... 0 
~-0 
~-D 
21.0 
2""1.5 
~.s 
2&.0 
26.5 
:1:7.0 
:1:7.5 
Zl .. O 
23.0 
~.0 

2:1.0 
~3 .. 0 
23.0 
2::1.0 

3.1] 
3.5 
-1.0 
1.0 
1.0 
'1.0 
3.0 

"-'l 
3.0 
:'1.1) 
3.0 
3.1) 
1.0 
-1.1) 
<tf .. S 
'1.0 
'1.0 
'1.1) 
'1.0 
1.$ 
~ .. 0 
s .. o 
5 .. 5 
s.s 
E..O 
"f.o 
-1.1) 
""1,1) 
'1.1) 
1.1) 
'1.1) 
'1.11 

31.3 
31!..5 
11.7 
11.7 
11.? 
11.7 
31.3 
31.3 
31.3 
.'11.3 
31.3 
31.3 
11.7 
11.7 
..... 9 
11.7 
11.7 
11.7 
11.7 
1G.'J 
52.1 
52.1 
57.1 
57.1 
E-2.6 
11.7 
11.7 
11.7 
11.7 
11.7 
11.7 
11.7 

O.G1 • , 
0.63 , • 
D.G9 • • 
0.1;9 •• 
O.F..9 • , 
0.<..8 •• 
0.60 •• 
IJ.GCI • • 
o.GD •• 
O.Gil • • 
0.'51 •• 
0.5 .... 
O.F..S • • 
O.GS • , 
0,70 •• 
0.1>5 •• 
o.GS •• 
o.G5 •• 
0.&5 , , 
o.lo •• 
0.71 •• 
0.71 •• 
0.78 •• 
0.711 .. 
o.az .. 
0.1;8 •• 
0.611 •• 
0.&8 •• 
0.&8 •• 
o.lioil •. 
0 .. 6.9 •• 
(l.GQ •• 



--0 

---------------------------------------------------------- -------------------------
0 E t I( " u n B E I! 3 .. 0 E c I( " u n B E It 1 .. 0 E c I( " u n 8 E R s .. r 0 r A ~ 5 .. 

---------------------------------------------------------------------------------------------------------------:: 
TOP : llt)T : E~PI.. : LGrH : liT. : 5008 : P.F, .. TOP : SOT : EXPL : ~GTH : liT. : sooa : P.F. .. fill' : SOT : EI<Pl : ~GTH : loiEIGIIT! SOOB : P.F. .. LGTH : I.IEIC!iT! P.F • n 

: TYPE : fT ~a .. : TYPE : fT ~B .. : TYPE : FT : ~ .. FT Ul : .. -----------------------------------------------------------------------------------------.... -------------------:: 
ZS .. !) : ~.5 lii£G 1.0 19.1 2.05 : 0.81 .. : : .. : : .. 10.0 111.& o.~ .. 
27.1) : :n.o I REG 1.0 19.1 1.91 o.or. .. .. .. 10.5 111>.'.1 0.53 .. 
29,.1) 32.0 I REG 1.0 19.1 1." 0.96 .. .. .. 11.'5 127.3 0.50 .. 
2'!!.1) : n.o I REG 1.0 1'.1.1 1.'.11 0.36 .. .. .. u.s 127.3 0.55 .. 
2'!!,1) : n.o III£G 1.0 19.1 2.1'.1 o.n .. .. .. u.s 1.27 .3 O.S3 .. 
30,1) 31.0 I REG 1.0 19.1 2.1'.1 0.77 .. .. .. 12.0 132.5 0.51 .. 
2'5.0 ZB~O I REG 3.0 Jr..a I.'JS 0.7~ .. 33,1) 3G.O IREG 3.0 :,&.6 1.'J5 0.72 .. .. 12.0 136.2 0.5 ... .. 
2S.I) 29.0 l!!EG 3.0 l(,.{l 1.'JS O.i"2 .. 33.1) 37.0 IREG 1.0 <4'3.1 1.'J1 0.86 .. 13.0 1<S.1 0,58 .. ,.. 25.1) n.11 !REG 1.0 <fl.l 1. '.11 0.~6 .. 31.0 :m.o IIIEG 1.0 1'J.1 1.'!11 0.1!16 .. .. 11.0 1£.0. 7 0.61 .. 
zs .. rl 2'.1.0 !REt\ 1.0 1'.1.1 2.1'3 o.;-7 .. 35.0 3'3.1l IREG 1.0 1,.1 1.'.11 0.86 .. .. 1~.0 UiO. 7 0.60 . . ,. 2f..O 30.0 !REG 1.0 19.1 2.1'3 0.77 .. 36.0 111.0 UEG 1.0 .,,1 1.91 o.sr. .. .. 11.0 !GO. 7 o.se .. 
27.0 :n.o IRCG 1.0 19.1 2." 11.i'7 .. 37.1) 11.0 I REG 1.0 <4'1-1 1.91 O.B~ .. .. 11.0 160.7 0.57 .. 
2!1.1) )2_1) lREG ~.0 <fl.l 2. 1'.1 o.n .. 38.1) <2.0 IREG 1.0 1'J.l 1.~1 o.8r. .. .. 15.0 171.1 o.;;.o .. 
Z'i!.l) : 3".11 !REG 1.0 <fl-1 2. t·~ o.n .. 3'3.0 1~.0 !REG 1.0 1'1.1 I. "11 0.86 .. .. 15.5 171'..1 o.r;o .. 
30.tl 31.0 I !'lEG 1.0 <4'3.1 2.1'J 0.1'7 .. 10.ll 11.0 UEG 1.0 .,.1 !. ,1 0.86 .. .. 16.5 19£..8 O.bZ .. 
2'9 .. !) 33.5 I !lEG 1.0 19.1 2.32 0.;'"] .. <0.1) 11.0 I REG 1.0 1"!.1 2.1. 0.77 .. .. 1G.Il Ull.G 0.59 .. 
30 .. ~:; 31.5 I REG 1.0 <4'3.1 2.32 0~73 .. "'11.0 1<;.0 IRCG 1.0 19.1 2.1'.1 0.77 .. .. 1&.0 181.& 0.59 .. 
JO .. S 31.5 I REG 1.0 "''·1 2.32 0.73 .. 11.1) ~s.s IM:G 1.5 ~S .. C! 2.30 0.7'.1 .. .. 1£..5 187.7 0.5'.1 .. 
30.,; 3'5.0 I REG 1.5 55-~ 2.31) 0.7~ .. 11.5 ..... s IREG 5.0 61.!1 2.26 0.81 .. .. 17.5 200.0 0.&2 .. 
31.1) 3!;.0 !REG 5.11 61.3 2.28 0.31 .. ~<.5 1?.5 !REG '5.0 .. 1.) 2.28 0.81 .. 18.5 211.3 0., ... .. 
32.1) 37.0 !REG 5.0 61 .. 2j 2.28 0.111 .. 13.5 11!.5 lRCG 5.0 GI.J 2.28 0.81 .. .. 1'3.5 221.7 0.~ .. 
JG.S 37.5 !REG s.o &l .. Z: z.za 0,111 .. 11.1) 11.5 !REG 5.5 li7.S 2.27 0.118 .. .. 20.:5 233.1 0.68 " 33.1) 39.5 I REG s.s 67.S 2.2? o.ue .. 15.0 50.5 IRCG s.s 67,5 2.27 o.aa 21.5 <!1<.1 0.?0 .. 
33.!5 3'!1.0 !REG 5.5 6?.5 2.27 0.99 .. 1"2.S 51.5 IREG £.,0 73.1'. 2.27 O.'Jl .. .. 2;!.5 zss.a 0.72 .. 
31.1) "!Q.O UtES 5.0 n.£. Z .. :!1 o.·n .. .,.. .... s 52.S I !lEG 6.0 ?J.E. 2.27 0.93 .. .. ~1.0 272.3 0.76 .. 
2'J.I) :n.o RI!FO 1.0 11.< Z .. Jt O.i.8 .. 3~.1) <1.0 I REG 5,0 Gl • .'t 2.11'. 0.98 .. 5(1.0 55.0 IP.EG 5.0 61.3 1.'30 !).% .. :<!2.0 217.8 0.1;11 .. 
29.1) 33.0 AI<F'O <.ll ·U .. t J.31 O .. b~ .. 3~.1) <1.0 I REG s.o li1.3 2.11\\ 0.89 .. 5(>.1) s.;..o I !lEG 6.0 73.G t.·n 1.05 .. 23.0 260.1 0.70 . . 
~ .. t) 33.0) mtF() 1.0 .. t .. i" 2.31 O .. t:-8 .. l':J~ll 15.0 II!EG 6.0 ?).f. 2.15 O.'H. .. 51,0 57.0 !REG 6.0 ?3.6 1. '!1 1.05 .. 2".1l 272.3 0 .. ?2 .. 
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AML PROJECT - BLAST COST ANALYSIS. COSTS USED 
================================= ========== 

DRILLING COST 

EXPLOSIVES COSTS 

ANFO 
SLURRY 

BOOSTERS 
DTH DELAYS 

SURF. DELAYS 
HOLE PLUGS 

CAPS 
PRIMALINE 

NONEL T'LINE 
BALER TWINE 

LABOR COSTS 

BLAST. ENGR. 
FIELD ENGR. 
LABORER 

GENERAL COSTS 

TRAVEL <PICKUP 
------

TOTAL 
PER 

SUBSISTENCE 
-----------

TOTAL 
PER 

RENTALS 
-------

SEISM,DGRAPH 
MAGAZINES 
TRAILER 

TOTAL 
PER 

MISCELLANEOUS 

/FT 

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

/HR 
/HR 
/HR 

RENTAL, MILEAGE, 

FOR PROJECT 
BLAST 

FOR PROJECT 
BLAST 

FOR PROJECT 
BLAST 

MISC. FIELD EQUIPMENT 
GRAVEL <STEMMING> 
SNOW REMOVAL, BOBCAT HIRE 
WOODEN STAKES 

GAS> 

8 INCH 6 INCH 
S0.900 

BATCH 2 
S0.212 
S0.451 

S0.750 

BATCH 1 
S0.161 
S0.386 
S3.120 
S1.680 
S2.200 
$1.820 
Sl. 976 
S0.079 
S0.057 
$0.003 

S27.00 
S18.50 
SlO.OO 

S2,566.00 
Sl22.19 

$831.00 
S39.57 

S1,120.00 
S665.00 
S621.00 

S2,406.00 
S114.57 

S419.00 
S263.00 
S340.00 
S275.00 

TOTAL FOR PROJECT S1,297.00 
PER BLAST S61.76 

STAKES, TARGETS ETC. <RESEARCH COMPONENT> S380.00 
PER BLAST S27.14 

i• ------------



{(J 

AML PROJECT - BLAST COST MODEL. 1="~1\IALISYS NO. 
============================== 

COIYJIY!ENTS: VARIABLE DEPTH 
10 ACRE SITE. BASE CASE. DOUBLE ROW. 

DESIGN PARAMETERS : 

HCJLE DIAM. 
LENGTH 

5 INCH NO. ROWS : •::' ,_ 
200 FT 

8 FT 
28 

30.0 FT 
40.0% 

ROOM WIDTH 20 
I-IDLE SPACING 15 
AV. DEPTH TO VOID ~)(J 

AREA OF INFLUENCE Lf000 
VOID/ACRE 17 Lf2~f 

ROW SEPARAT. 
:If HOLES 
PILLAR WIDTH 
% EXTRACTIOI\1 
SITE AREA 10 ACr~ES NO. BLASTS 44 

LOADING PARAMETERS CHOICE ------> 2 

1. ALL ANFO 
2. BOTTOM DECK ENERGEL 
3. BOTTOM DECK !REGEL 

DRILLING 
--------

BLASTING __ , .. ______ 

LABOR 

GENERAL 

ROOM LINE-UP 
PRODUCTION 

TOTAL 

ANFO 
SLURRY 
BOOSTERS 
DTH DELAYS 
SURF. DELAYS 
HOLE PLUGS 
CAPS 
PRIMALINE 
BALER TWINE 

TOTAL 

LINEUP 
PREPARATION 
BLASTING 

TOTAL 
OVERHEADS 

TOTAL 

TRAVEL 
SUBSISTENCE 
RENTALS 
MISC. 

TOTAL 

4. BOTTOM 2 DECKS ENER!3EL 
"' BOTTOM 2 DECKS I REI:lEI_ ,J. 

150 FT 1]1 

1400 FT I ]I 

35()3. 7 LBS (Et 

1167.9 LBS I]! 

114 @ 

114 I]! 

28 1]1 

28 (~1 

1 I ]I 

1484 FT (~ 

2968 FT 1]1 

1. 75 HRS IE 
3. 50 HRS (~ 

10. 00 HRS 1]1 

$ 1.000 /FT 
:-!; 1.000 /FT 

$ o. 145 /L.B 
$ 0.360 /LB 

3. 2(>(J EACH 
1.750 EACH 
2.250 EACH 
1.850 EACH 
2.(1(1(1 EACH 

$ 0.079 /FT 
$ 0.003 /FT 

$ 20.00 /HR 
$ 30. 00 /Hf~ 

$ 60.00 /HR 

50 % DIR LAB 

/BLAST 
/BLAST 
/BLAST 
/BLAST 

/BLAST 

= 
= 

= 
= 

= 
= 
= 
-· 
= 
= 

= 
= 
= 

:= 

:= 

= 
= 
= 

FT 
FT 
FT 
SG!. FT 
SG!. FT 

COST 

$150. 00 
$1' 400.00 

-------------
$1,550.00 

$508. 0'+ 
$420.45 
$354.80 
$199.50 

$53.00 
$51.80 

$2.00 
$11 E,. 49 

$7. '+2 
-----··---·--- ... --

$1,733.50 

~i35. 00 
~lil 05. 00 
$600.00 

------------
$740.00 
$370.00 

------------
$1' 110.00 

$58. 18 
$140.00 

$52.50 
$34.09 

------------
$304.77 

---------.. ----

TOTAL COST = $'+, 698. 27 

COST/ACRE <BASED ON THIS BLAST> = $20,455.57 

====================================================================~~-

\ 



RML PROJECT - BLAST COSTING MODEL. COSTS USED 
-=========·==--=-================ ======-=== 

DRILLING COST 

EXPLOSIVES COSTS 

ANFO 
SLURRY 

BOOSTERS 
DTH DELAYS 

SUHF. DELAYS 
HOLE PLUGS 

CAPS 
PFUMALINE 

NONEL T' LINE 
BALER TWINE 

LABOR COSTS 

BLAST. ENGR. 
FIELD ENGR. 
LABORER 

GENERAL COSTS 

/FT 

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

/HR 
/HR 
/HR 

8 INCH 6 INCH 
$1.500 $1.000 

BATCH 1 
$0. 145 
$0.360 
~t3 .. 2()() 

$1. 750 

$1. 850 
$2.000 
$0.079 
$0.057 
$0.003 

$30.00 
$20.00 
$10.00 

TRAVEL (PICKUP RENTAL, MILEAGE, GAS, MOBILIZATION> 

TOTAL FOR PROJECT 
PER BLAST 

SUBSISTENCE 

ENGINEERS 
LABORERS 

@ 

(51 
$50 /DAY 
$40 /DAY 

TOTAL FOR PROJECT 
PER BLAST 

RENTALS 

= 
= 

SEISMOGRAPH 1]1 

MAGAZINES 1!1 
TRAILER @ 

$500 /MONTH = 
$400 /MONTH 
$350 /MONTH = 

TOTAL FOR PROJECT 
PER BLAST 

MISCELLANEOUS 

MISC. FIELD EQUIPMENT 
GENERAL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTAL FOR PROJECT 
PER BLAST 

$3,000.00 
$68. 1B 

$4,400.00 
$1,760.00 

$6,160.00 
$140.00 

$1,100.00 
$880.00 
$770.00 

$2,750.00 
$62.50 

$750.00 
$450.00 
$300.00 

$1,500.00 
$34.09 

------------------------------------------------------------------------
. ' 



==========================================================-
:I AML PROJECT COST MODEL - VARIABLE DEPTH, 2 ROWS. (00i':: :: 

: :--------------------------------------------------------:: 
I : PARAMETER C 0 S T P E R I I 

I I 

: 1--------------------------------------------------------:: 
I I 
I I 

I I 
I I 

DEPTH 
<FT) 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE I : 
COST ' ' I I 

I:--------------------------------------------------------:: 
I 1 
I I 

I I 
0 I 

I 0 
I I 

I I 
I I 

I I 
I I 

I I 
I I . ' I I 

I I 
I I 

I I 
I I 

' ' I I 

' ' I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

o I 
I I 

I I 
I I 

I I 
I I 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4E, 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 

$4,726 
$4,861 
$4,996 
$5, 131 
$5,266 
$5,401 
$5,536 
$5,672 
$5,807 
$5, 94i':: 
$6,077 
$6,212 
$6,347 
$6, 482: 
$6,617 
$6,752 
$6,887 
$7,022 
$7, 157 
$7,292 
$7,427 
$7,562 
$7,697 
$7,832 
$7,967 
$8, 102 
$8,237 
$8,372 
$8,507 
$8, E.42 
$8,777 
$8,912 

$5,688 
$5,7'30 
$5,985 
$5,'3'35 
$6,005 
$6,108 
$6,448 
$6,'316 
$7' 111 
$7, 121 
$7, 131 
$7, 142 
$7,336 
$7' 4;39 
$7,633 
$7,551 
$7,561 
$7,800 
$8, 132 
$8,326 
$8,521 
$8,852 
$9,047 
$9,378 
$9,665 
$9,637 

$10,105 
$10, 2:99 
$1 o, i>94 
$10,689 
$11,020 
$11,488 

$4,835 
$ft, 835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$t~, 835 
$4,835 
$4,835 
$5,489 
$5,489 
$5,489 
$5,4B9 
$5,489 
$5,48'3 
$5,489 

$1,328 
$1, 3•7:13 
$1' 3<:::8 
$1,328 
$1,328 
!~ 1, 3c:8 
$1, 3c:8 
$1,32[;3 
$1,328 
$1,328 
$1,328 
$1,328 
$1,328 
!Ill, ~~28 
$1,328 
$1,328 
$1,328 
$1,328 
$1' 32:8 
$1, 32B 
$1,3<'::8 
$1,321:3 
$1., 3E:8 
$1,32B 
$1, 3E:B 
$1' 50<~ 
$1,502 
$1, 5o;::: 
$1,50<::: 
$1, 50<~~ 
$1,502 
$1, 50<:::.: 

$16, ':.':!77 
$.15,1:31.5 
$17,144 
$17, ;.:::ar.:1 
$17, 4·35 
$17,672 
$113,148 
$18,751. 
$19,080 
$19,226 
$19,371 
$19,51& 
$19, B4F., 
$~~.::o, oa3 
$20, L~13 
$20 1 L~65 

$20,611 
$20,985 
$21, '+51 
$c::1,7Bl. 
$<:::;:::, 111 
$~~:;:::, 577 
$E:E:, 907 

$23,795 
$;:::4, 729 

$•7.:5, 662 
'1>c:5, 99E: 
$(::6, 3(:: l 
$<~~6, 788 
$27,391. 

I I 
I I 

I I 
I I 

' I I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
' I 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 

' I 
I I 
I > 

I I 
I I 

I 0 
I I 

I I 
> I 

I I 
I I 

I I 
I I 

I I 
' I 

I I 
I I 

I I 
I I .. 
I I 

I I 

' ' 
I I 
I I 

I I 
I I 

: : 
' I 
' I 

I I 
I I 

I I 
I 0 

:1--------------------------------------------------------:: 

l \ 

I 
i 

\ 
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t •• •L.. PHOJECT - BLAST COST MODEL. RNALISYS 1\10. uiJ3 
===============~============== 

COMMENTS: VARIABLE DEPTH. 10 RCRE SITE 
BASE CASE. 1 ROW, 20 FT WIDE ROOM 

DESIGN PARRMETERS : 

HOLE DIAM. 
LENGTH 

6 
35() 

0 
30 

30.0 

INCH NO. 
FT ROOM 
FT HOLE 

AV. 
FT AREA 

ROWS : 1 
WIDTH i:,=;(l 

SPACING 12 
DEPTH TO VOID 50 

OF INFLUENCE 7000 

ROW SEPRF~AT. 

# HOLES 
PILLAR WIDTH 
" EXTRACTION 
SITE RRER 

40.0" VOID/ACRE 17424 
10 ACRES NO. BLASTS 25 

LOADING PARAMETERS CHOICE ------> 2 

1. ALL ANFO 4. BOTTOM 2 DECKS ENERGEL 
2. BOTTOM DECK ENERGEL 
3. BOTTOM DECK !REGEL 

DRILLING 
--------

BLASTING 
--------

LABOR 

GENERAL 

TOTAL COST 

ROOM LINE-UP 
PRODUCTION 

TOTRL 

ANFO 
SLURRY 
BOOSTERS 
DTH DELAYS 
SURF. DELAYS 
HOLE PLUGS 
CAPS 
PRIMRLINE 
BALER TWINE 

TOTAL 

LINEUP 
PREPRHATION 
BLASTING 

TOTAL 
OVERHEADS 

TOTAL 

TRAVEL 
SUBSISTENCE 
RENTALS 
MISC. 

TOTAL 

5. BOTTOM 2 DECKS !REGEL 

300 FT 1]1 

1500 FT I ]I 

3754.0 LBS 1]1 

1251. 3 LBS IE 

122 1]1 

122 @ 

30 I ]I 

30 @ 

1 (~ 

1590 FT lp 
3180 FT @ 

1. 75 HRS @ 

3. 50 HRS 1]1 

10. 00 HRS 1]1 

$ 1. 000 /FT 
$ 1. 000 /FT 

$ 0.145 /LB 
$ 0.36.0 /LB 

3.200 EACH 
1.750 EACH 
2. 25() EACH 
1.850 EACH 
2.000 EACH 

$ 0. 07':3 /FT 
$ 0.003 /FT 

$ 20.00 /HR 
$ 30.00 /HH 
$ 60.00 /HR 

50 '}(. DIR LAB 

/BLAST 
/BLAST 
/BLAST 
/BLAST 

/BLAST 

= 
::::: 

COST/ACRE <BASED ON THIS BLAST> ' . 

= 
= 
= 
= 

= 
= 
= 
= 

FT 
FT 
FT 
SQ. FT 
SQ. FT 

COST 

$300,00 
$1,500.00 ___________ ,._ 

$1,800.00 

$51.•4. 33 
$450.48 
$390. ItO 

$213.50 
~>67. 50 
$55.50 

$2.00 
$12'+· 82 

$7.95 

-------------
!I> 1 • 856..47 

::::: $.35.00 
- !li 1 0~.5. 00 

= $600.00 

------------
$740.00 

= $370.00 

------------
$1' 110.00 

= $120.00 
·- $140.00 
= $62.50 
= $60.00 
------------

$382.50 

------------
= $5,148.97 

= $1 816.52 

============~====================================~=-~=========~====~=== 

\ 
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AML PROJECT - BLAST COSTING MODEL. COSTS USED 
================================: ========== 

DRILLING COST 
-------------
EXPLOSIVES COSTS 
----------------

ANFO 
SLURRY 

BOOSTERS 
DTH DELAYS 

SURF. DELAYS 
HOLE PLUGS 

CAPS 
PRIMALINE 

NONEL T' LINE 
E"~ALER TWINE 

LABOR COSTS 
-----------
BLAST. ENGR. 
FIELD ENGR. 
LABORER 

GENERAL COSTS 
-------------

/FT 

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

/HR 
/HR 
/HR 

8 INCH 6 INCH 
$1.500 $1.000 

BATCH 1 
$0. 145 
$0.360 
$3.200 
$1.750 
$2. 25<) 
!lil, 850 
$2.000 
$0.079 
$0.057 
$0.003 

$30.00 
$20.00 
$10.00 

TRAVEL CPICKUP RENTAL, MILEAGE, GAS, MOBILIZATION> 

TOTAL FOR PROJECT 
PER BLAST 

SUBSISTENCE 

ENGINEERS 
LABORERS 

@ 

@ 

$50 /DAY 
$40 /DAY 

RENTALS 
-------

TOTAL FOR PROJECT 
PER E~LAST 

SEISMOGRAPH 1]1 $500 
MAGAZINES f& $400 
TRAILER @ $350 

TOTAL FOR PROJECT 
PER BLAST 

MISCELLANEOUS 

MISC. FIELD EQUIPMENT 
GENERAL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTAL FOR PROJECT 
PER BLAST 

... 

/IYIONTH 
/MONTH 
/MONTH 

= 

= 
= 
= 

$3,000.00 
$120.00 

$2,500.00 
Si:::, 000. 00 

$4,500.00 
$180.00 

$625.00 
$500.00 
$437.50 

$1,562.50 
$62.50 

$750.00 
$450.00 
$3(10.00 

$1, 500. (H) 

$60.00 



============================-====================:===~~==~ 

1 1 AML PROJECT COST MODEL - VARIABLE DEPTH, 1 ROW. <UD3 I I 

I ' 

::--------------------------------------------------------:: 
1 l PARAMETER C 0 S T P E li A C 11 E I I 

' I 

::--------------------------------------------------------:: 
I I 
I I 

I I 
' I 

DEPTH 
<FT> 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE : 1 
COST l 1 

: :--------------------------------------------------------:: 
I I 
' I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I t 

I t 
I I 

t I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

35 
35 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
50 
61 
62 
63 
54 
65 
E. E. 

$3, 136 
$3,226 
$3,316 
$3,405 
$3,495 
$3,584 
$3,674 
$3,764 
$3,853 
$3, 9'+3 
$4,032 
$4,122 
$4,212 
$4,301 
$4,391 
$4,480 
$4,570 
$4,660 
$4,749 
$4,839 
$4,929 
$5,018 
$5, 108 
$5,197 
$5,287 
$5,377 
$5,466 
$5,556 
$5,645 
$5,735 
$5,825 
$5,914 

$3,480 
$3,543 
$3,662 
$3,668 
$3,675 
$3,737 
$3,946 
$4,232 
$4,352 
$1+, 358 
$4,364 
$4,370 
$4,489 
$4,552 
$4,671 
$4,621 
$4,627 
$4,774 
$4,977 
$5,096 
$5,215 
$5,418 
$5,537 
$5,740 
$5,915 
$5,898 
$6,184 
$6,304 
$6,423 
$6,542 
$6,745 
$7,031 

$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2, 76·;.~ 
$2,763 
$2,763 
$2,763 
$2,7E.3 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$2,763 
$3,136 
$3,136 
$3, 136 
$3,136 
$3,136 
$3,136 
$3,136 

$':152 
$95E~ 

$952 
$95(~ 

$952 
$95E~ 

$9512 
$952 
$'352 
$95E:: 
$9!:'i2 
$952 
$952 
$952 
$952 
$952 
$95~2 

$952 
$952 
$95i::: 
$952 
$'352 
lf;952 
$95f~ 

$95<2 
$1, 05E:: 
$1,052 
$1, 05i2 
$1,052 
$1,(15;::: 
$1, o=;;::: 
$1' 05~2 

$10,332 
$1 O, '+tV+ 
$10,693 
$10, 79r3 
$10,885 
$11,03'1 
$11,335 
$11,711 
$11' 9(::0 
$1,::, Olb 
$12,111 
$12, ;:::07 
$1:0::,416 
$1 5E,l::\ 
~;lC::, T17 
$1.2,817 
$12,912 
$13, 148 
$13,441 
$13,650 
$13,858 
$14, 151 
$14,360 
$14,652 
$14,917 
$15, 4E.c: 
$15,£-339 
$16,047 
lf; 16, c-::st:. 
$16, 4E.~:i 
$16,757 
$17,133 

I ' I I 

I I 
I ' 

I I 
I I 

I I 
I I 

I I 
I I 

I ' .. 
' I I I 

0 I 
I ' 

I I 
' I 
I 0 

' . 
I I 
I I 

t ' I I 

I I 

t ' 

I ' 
' I 

I I 
I I 

' I I I 

I I 
I I 

I I 
I I 

I I 
I I 

I 1 
I I 

I I 
I I 

I I 
I I 

I I . ' 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I . ' I I 

I I .. 
I I 
I I 

I I 
I I 

; :--------------------------------------------------------~: 

\ 



f~O 

AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : 
LENGTH 
NO.OF ROWS 

N-14 
170 FT 

1 

# HOLES 10 
WIDTH AFFECTED : 
AREA OF INFLUENCE 

DRILLING 
-------- ROOM LINE-UP 180 FT m s 0.750 

PRODUCTION 490 FT (g s 0.750 
TOTAL 

BLASTING 
-------- ANFO 1325 LBS m s 0.161 

SLURRY 0 LBS (g $ 0.386 
BOOSTERS 41 (g 3.120 
DTH DELAYS 40 @ 1.680 
42 MS DELAYS 10 (g 2.200 
HOLE PLUGS 11 m 1.820 
CAPS 1 @ 1.976 
PRIMALINE 520 FT @ s 0.079 
BALER TWINE 1040 FT @ $ 0.003 

TOTAL 

NONEL T'LINE 0 FT @ s 0.057 
CRESEARCH COMPONENT) 

LABOR 
----- LINEUP 1.75 HRS @ s 18.50 

PREPARATION 3.50 HRS (g s 28.50 
BLASTING 10.00 HRS (g $ 55.50 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
0.00 HRS @ s 55.50 

TOTAL (+ OVERHEADS> 

GENERAL 
------- TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

BLAST NO. 1 

DIAM. 
40 FT 

6800 SQ. FT 

COST 

/FT = $135.00 
1FT = $367.50 

$502.50 
------------

/LB = $213.33 
/LB = so.oo 
EACH = $127.92 
EACH = S67.20 
EACH = $22.00 
EACH = $20.02 
EACH = S1.98 
1FT = $40.82 
/FT = S2.60 

------------
$495.86 

------------
1FT = so.oo 

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

/HR = S32.38 
/HR = $99.75 
/HR = S555.00 

------------
$687.13 

= $343.56 
------------

$1,030.69 
------------

/HR = so.oo 
------------so.oo 
------------

= $122.19 
= S39.57 
= $114.57 
= S61. 76 
------------

S338 .10 

------------
= so.oo 

---------------------------------------------------------------------
TOTAL COST <EXCL. RESEARCH> = S2,3G7.14 

========== ===========::::= 
TOTAL COST <INCL. RESEARCH) = S2,3G7.14 

========== ============ 
COST/ACRE CBASED ON THIS BLAST, EXCL. RESEARCH) $15,163.64 
========= ============= ... .' 



AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : N-9 # HOLES 10 

WIDTH AFFECTED : 

BLAST NO. 2 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS 
70 FT 

2 AREA OF INFLUENCE 2800 SO. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT @ s 0.750 1FT = $135.00 

PRODUCTION 618 FT @ s 0.750 1FT = S463.50 
TOTAL S598.50 

------------
BLASTING 
-------- ANFO 1800 LBS @ s 0.161 /LB = S289.80 

SLURRY 0 LBS @ s 0.386 /LB = so.oo 
BOOSTERS 47 @ 3.120 EACH = S146.64 
DTH DELAYS 47 @ 1.680 EACH = S78.96 
42 MS DELAYS 10 @ 2.200 EACH = S22.00 
HOLE PLUGS 11 @ 1.820 EACH = S20.02 
CAPS 1 @ 1.976 EACH = S1.98 
PRIMALINE 650 FT @ s 0.079 1FT = S51.03 
BALER TWINE 1300 FT @ s 0.003 /FT = S3.25 

------------
TOTAL S613.67 

------------
NONEL T'LINE 0 FT @ s 0.057 /FT = so.oo 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS @ s 18.50 /HR = S32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = S99.75 
BLASTING 10.00 HRS @ s 55.50 /HR = S555.00 

------------
TOTAL S687 .13 

OVERHEADS 50 ~ DIR LAB = S343.56 
------------

TOTAL S1,030.69 
------------

RESEARCH COMPONENT 
o.oo HRS @ s 55.50 /HR = so.oo 

------------
TOTAL (+ OVERHEADS> so.oo 

------------
GENERAL 
------- TRAVEL /BLAST = S122.19 

SUBSISTENCE /BLAST = S39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST = S61. 76 

------------
TOTAL /BLAST S338.10 

-------------
RESEARCH COMPONENT /BLAST = so.oo 

TOTAL COST <EXCL. RESEARCH> :: $2,580.95 
========== ============= 
TOTAL COST <INCL. RESEARCH) = S2,580.95 
========== ============ 
COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> S40,152.27 

!tJ.l======== ============= 

\ 



AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : # HOLES 20 

WIDTH AFFECTED : 

BLAST NO. 3 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS 

N-11 
135 FT 

2 AREA OF INFLUENCE 5400 SQ. FT 
---------------------------------------------------------------------

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

PRODUCTION 1515 FT @ 5 0.750 /FT = S1,136.25 
TOTAL S1,271.25 

------------
BLASTING 
-------- ANFO 2900 LBS @ s 0.161 /LB = S466.90 

SLURRY 930 LBS !iii 5 0.386 /LB = $359.35 
BOOSTERS 81 @ 3.120 EACH = S252.72 
DTH DELAYS 81 !iii 1.680 EACH = Sl36.08 
42 MS DELAYS 20 @ 2.200 EACH = 544.00 
HOLE PLUGS 22 @ 1.820 EACH = S40.04 
CAPS 1 @ 1.976 EACH = 51.98 
PRIMALINE 1580 FT @ s 0.079 /FT = S124.03 
BALER TWINE 3160 FT @ s 0.003 /FT = S7.90 

------------
TOTAL 51,433.00 

------------
NONEL T'LINE 0 FT @ 5 0.057 /FT = 50.00 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS @ 5 18.50 /HR = S32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = 599.75 
BLASTING 10.00 HRS @ 5 55.50 /HR = S555.00 

------------
TOTAL S687.13 

OVERHEADS 50 ~ DIR LAB = S343.56 
------------

TOTAL $1,030.69 
------------

RESEARCH COMPONENT 
0.00 HRS @ s 55.50 /HR = so.oo 

------------
TOTAL (+ OVERHEADS) so.oo 

------------
GENERAL 
------- TRAVEL /BLAST = S122.19 

SUBSISTENCE /BLAST = S39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST = S61.76 

------------
TOTAL /BLAST $338.10 

------------
RESEARCH COMPONENT /BLAST = so.oo 

TOTAL COST <EXCL. RESEARCH> = S4,073.03 
========== ============ 
TOTAL COST <INCL. RESEARCH) = $4,073.03 
========== ============ 
COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> $32,855.78 
========= ============ 

-----------------------------·-----------~~~~============ 



fi) 

AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : N-1,N-2 # HOLES 22 

WIDTH AFFECTED : 

BLAST NO. 

DIAM. 
100 FT 

4 

8 
LENGTH 
NO.OF ROWS 

65 FT 
2 AREA OF INFLUENCE 6500 SQ. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT @ s 0.750 /FT = $135.00 

PRODUCTION 1630 FT (Q s 0.900 /FT = S1,467.00 
TOTAL $1,602.00 

------------
BLASTING 
-------- ANFO 5725 LBS @ s 0.161 /LB = S921. 73 

SLURRY 2640 LBS @ s 0.386 /LB = S1,020.10 
BOOSTERS 88 @ 3.120 EACH = S274.56 
DTH DELAYS 88 @ 1.680 EACH = S147.84 
42 MS DELAYS 23 ~ 2.200 EACH = S50.60 
HOLE PLUGS 25 @ 1.820 EACH = S45.SO 
CAPS 1 @ 1.976 EACH = S1.98 
PRIMALINE 1700 FT ~ s 0.079 /FT = S133.45 
BALER TWINE 3400 FT ~ s 0.003 /FT = S8.50 

------------
TOTAL S2,604.25 _____ _, ______ 

NONEL T'LINE 0 FT @ s 0.057 /FT = so.oo 
<RESEARCH COMPONENT> ------------

LABOR 
----- LINEUP 1.75 HRS @ s 18.50 /HR = S32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = S99.75 
BLASTING 10.00 HRS @ s 55.50 /HR = S555.00 

------------
TOTAL S687.13 

OVERHEADS 50 % DIR LAB = S343.56 
------------

TOTAL S1, 030.69 
------------

RESEARCH COMPONENT 
o.oo HRS @ s 55.50 /HR = so.oo 

------------
TOTAL (+- OVERHEADS> so.oo 

------------
GENERAL 
------- TRAVEL /BLAST = S122.19 

SUBSISTENCE /BLAST = $39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST = S61.76 

------------
TOTAL /BLAST $338.10 

------------
RESEARCH COMPONENT /BLAST = so.oo 

TOTAL COST <EXCL. RESEARCH> = $5,575.03 
========== ============ 
TOTAL COST <INCL. RESEARCH> - S5,575.03 
========== =====::::====== 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> $37,361.28 ·-· ========= ;;:=========== 

\ 
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AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : # HOLES 30 

WIDTH AFFECTED : 

BLAST NO. 5 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS 

N-13 
200 FT 

2 AREA OF INFLUENCE 8000 SQ. FT 
---------------------------------------------- ----------------------

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT 19 s 0.750 /FT = $135.00 

PRODUCTION 1521 FT 19 s 0.750 /FT = $1,140.75 
TOTAL $1,275.75 

------------
BLASTING 
-------- ANFO 3000 LBS @ s 0.161 /LB = $483.00 

SLURRY 1800 LBS @ s 0.386 /LB = S695.52 
BOOSTERS 120 @ 3.120 EACH = S374.40 
DTH DELAYS 120 19 1.680 EACH = S201.60 
42 MS DELAYS 30 19 2.200 EACH = $66.00 
HOLE PLUGS 32 19 1.820 EACH = S58.24 
CAPS 1 19 1.976 EACH = $1.98 
PRIMALINE 1620 FT 19 s 0.079 /FT = $127.17 
BALER TWINE 3250 FT 19 s 0.003 /FT = S8.13 

------------
TOTAL S2,016.03 

------------
NONEL T'LINE 0 FT @ s 0.057 /FT = so.oo 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS 19 s 18.50 /HR = S32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = S99.75 
BLASTING 10.00 HRS 19 s 55.50 /HR = $555.00 

------------
TOTAL S687 .13 

OVERHEADS 50 " DIR LAB = S343.56 
------------

TOTAL Sl,030.69 
------------

RESEARCH COMPONENT 
2.00 HRS 19 s 55.50 /HR = Sll1.00 

------------
TOTAL (+ OVERHEADS> S166.50 

------------
GENERAL 
------- TRAVEL /BLAST = Sl22.19 

SUBSISTENCE /BLAST = S39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST = S61.76 

------------
TOTAL /BLAST S338 .10 

------------
RESEARCH COMPONENT /BLAST = S27 .14 

---------------------------------------------------------------------
TOTAL COST <EKCL. RESEARCH> = S4,660.56 
========== ============ 
TOTAL COST <INCL. RESEARCH> = S4,854.21 
=========== ============= 
COST/ACRE <BASED ON THIS BLAST, EKCL. RESEARCH> S25,376.77 
========= ============ ._. 

---------------------~~~~============== 



AML PROJECT - BLAST COST ANALYSIS. 
==========:====================== 
LOCATION : N-8(S) # HOLES 10 

WIDTH AFFECTED : 

BLAST Nu. 6 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS 
55 FT 

2 AREA OF INFLUENCE 2200 SO. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT @ $ 0.750 /FT = $135.00 

PRODUCTION 574 FT @ $ 0.750 /FT :::: $430.50 
TOTAL $565.50 

------------
BLASTING 
-------- ANFO 1450 LBS @ $ 0.161 /LB = $233.45 

SLURRY 690 LBS @ $ 0.386 /LB = $266.62 
BOOSTERS 38 @ 3.120 EACH = $118.56 
DTH DELAYS 38 @ 1.680 EACH = $63.84 
42 MS DELAYS 10 @ 2.200 EACH = S22.00 
HOLE PLUGS 11 @ 1.820 EACH = $20.02 
CAPS 1 @ 1.976 EACH = $1.98 
PRIMALINE 620 FT @ s 0.079 /FT = $48.67 
BALER TWINE 1240 FT @ s 0.003 /FT = $3.10 

------------
TOTAL $778.23 

------------
NONEL T'LINE 800 FT @ s 0.057 /FT = S45.60 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS @ $ 18.50 /HR = $32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = $99.75 
BLASTING 10.00 HRS @ $ 55.50 /HR = $555.00 

------------
TOTAL $687.13 

OVERHEADS 50 " DIR LAB = S343.56 

------------
TOTAL S1,030.69 

------------
RESEARCH COMPONENT 

2.00 HRS @ $ 55.50 /HR = S111.00 

------------
TOTAL (+ OVERHEADS> S166.50 

------------
GENERAL 
------- TRAVEL /BLAST ::: $122.19 

SUBSISTENCE /BLAST = $39.57 
RENTALS /BLAST = $114.57 
MISC. /BLAST = S61.76 

------------
TOTAL /BLAST $338.10 

------------
RESEARCH COMPONENT /BLAST = S27.14 

TOTAL COST <EXCL. RESEARCH> = S2,712.51 
========== ============ 
TOTAL COST <INCL. RESEARCH> = S2,951.76 
========== ============ 
COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> $53,707.79 

~b'========== :::::::::========= 

------------------------~~~:==================== 

\ 
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I J& 

AML PROJECT - BLAST COST ANALYSIS. BLAST NO. 7 

=======================::======== 
LOCATION : N-7 

120 FT 
2 

# HOLES 19 
WIDTH AFFECTED : 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS AREA OF INFLUENCE 4800 SQ. FT 

DRILLING 
-------- ROOM LINE-UP 

PRODUCTION 
TOTAL 

BLASTING 
-------- ANFO 

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

TOTAL 

180 FT C5l 
650 FT C5l 

1550 LBS C5l 
480 LBS C5l 

48 tD 
48 (5I 

19 tD 
10 tD 

1 @ 
740 FT C5l 

1000 FT C5l 

NONEL T'LINE 600 FT C5l 
<RESEARCH COMPONENT> 

LABOR 
----- LINEUP 1.75 HRS (5I 

PREPARATION 3.50 HRS (5I 

BLASTING 10.00 HRS (5I 

TOTAL 
OVERHEADS 50 " DIR 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS (5I 

TOTAL (+ OVERHEADS> 

GENERAL 
------- TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

TOTAL COST <EXCL. RESEARCH> 
========== 
TOTAL COST <INCL. RESEARCH> 
--------------------

S 0.750 /FT = 
S 0.750 /FT = 

s 
s 

s 
s 

0.161 
0.386 
3.120 
1.680 
2.200 
1.820 
1.976 
0.079 
0.003 

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

S 0.057 /FT 

s 18.50 /HR 
s 28.50 /HR 
s 55.50 /HR 

LAB 

s 55.50 /HR 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> 
------------------ ,.._ I 

= 
= 
= 
= 
= 
= 
= 
= 
= 

COST 

S135.00 
S487.50 
S622.50 

S249.55 
S185.47 
S149.76 

S80.64 
S41.80 
S18.20 

S1.98 
S58.09 

S2.50 

S787.99 

= S34.20 

= S32.38 
= S99,75 
= S555.00 
------------

S687.13 
= S343.56 
------------

S1,030.69 

------------
= S111. 00 
------------

S166.50 
------------

= S122.19 
= S39.57 
= S114.57 
= S61.76 
------------

S338 ,10 
------------

= S27 .14 

= S2,779.27 
============ 

= S3,007.11 
============== 

S25,221.88 
============= 

. ----------------------------------·=========== 



~7 

AML PRUJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : # HOLES 21 

WIDTH AFFECTED : 

BLAS.l HU. 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS 

N-12 
150 FT 

2 AREA OF INFLUENCE 6000 SQ. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT @ $ 0.750 1FT = $135.00 

PRODUCTION 1141 FT @ $ 0.750 /FT = $855.75 
TOTAL $990.75 

------------
BLASTING 
-------- ANFO 2400 LBS @ $ 0.161 /LB = $386.40 

SLURRY 1200 LBS @ $ 0.386 /LB = $463.68 
BOOSTERS 85 @ 3.120 EACH = $265.20 
DTH DELAYS 85 @ 1.680 EACH = $142.80 
42 MS DELAYS 21 @ 2.200 EACH = $46.20 
HOLE PLUGS 22 @ 1.820 EACH = $40.04 
CAPS 1 @ 1.976 EACH = $1.98 
PRIMALINE 1200 FT @ $ 0.079 /FT = $94.20 
BALER TWINE 2400 FT @ $ 0.003 1FT = $6.00 

------------
TOTAL $1,446.50 

------------
NONEL T"LINE 1200 FT @ $ 0.057 1FT = $68.40 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS @ s 18.50 /HR = $32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = S99.75 
BLASTING 10.00 HRS @ s 55.50 /HR = S555.00 

------------
TOTAL $687.13 

OVERHEADS 50 ~ DIR LAB = S343.56 

------------
TOTAL $1,030.69 

------------
RESEARCH COMPONENT 

2.00 HRS @ s 55.50 /HR = $111.00 

------------
TOTAL <• OVERHEADS> $166.50 

------------
GENERAL 
------- TRAVEL /BLAST = S122.19 

SUBSISTENCE /BLAST = S39.57 
RENTALS /BLAST = $114.57 
MISC. /BLAST = S61.76 

------------
TOTAL /BLAST S338 .10 

------------
RESEARCH COMPONENT /BLAST = S27 .14 

---------------------------------------------------------------------
TOTAL COST <EXCL. RESEARCH> = S3,80S.03 

=======-=== ============ 
TOTAL COST <INCL. RESEARCH> = $4,068.07 

========== ==·= === = = = == = 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> $27,631.77 

--------- -·- ============ ---------

\ 
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AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : NC-7 # HOLES 12 

WIDTH AFFECTED : 

BLAST NO. 9 

DIAM. 6 
70 FT LENGTH 

NO.OF ROWS 
80 FT 

1 AREA OF INFLUENCE 5600 SO. FT 
---------------------------------------------------------------------

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT @ s 0.750 /FT = S135.00 

PRODUCTION 496 FT (Q s 0.750 /FT = S372.00 
TOTAL S507.00 

------------
BLASTING 
-------- ANFO 1150 LBS @ s 0.161 /LB = S185 .15 

SLURRY 630 LBS @ s 0.386 /LB = S243.43 
BOOSTERS 44 @ 3.120 EACH = S137.28 
DTH DELAYS 44 @ 1.680 EACH = S73.92 
42 MS DELAYS 12 @ 2.200 EACH = S26.40 
HOLE PLUGS 11 @ 1.820 EACH = S20.02 
CAPS 1 @ 1.976 EACH = S1.98 
PRIMALINE 530 FT (Q s 0.079 /FT S41.61 
BALER TWINE 1000 FT @ s 0.003 /FT = S2.50 

------------
TOTAL S732.28 

------------
NONEL T'LINE 500 FT @ s 0.057 /FT = S28.50 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS @ s 18.50 /HR :: S32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = S99.75 
BLASTING 10.00 HRS @ s 55.50 /HR = S555.00 

------------
TOTAL S687 .13 

OVERHEADS 50 " DIR LAB = S343.56 
------------

TOTAL S1,030.69 
------------

RESEARCH COMPONENT 
2.00 HRS @ s 55.50 /HR = S111. 00 

------------
TOTAL ( + OVERHEADS> S166.50 

------------
GENERAL 
------- TRAVEL /BLAST = S122 .19 

SUBSISTENCE /BLAST = S39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST ::: S61.76 

------------
TOTAL /BLAST S338.10 

------------
RESEARCH COMPONENT /BLAST = S27 .14 

TOTAL COST <EXCL. RESEARCH) = S2,608.07 
========== ============ 
TOTAL COST <INCL. RESEARCHJ = S2,830.21 
====:::===== ============ 
COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH) $20,287.03 
========== ============ 
---------------------------~~~~~~~~:================================= 



AML PRO.Jt:.• .. ;'l' - BLAST COST ANALYSIS. 
========:==========;============= 

LOCATION : 
LENGTH 
NO.OF ROWS 

S-1 
135 FT 

2 

# HOLES 26 
WIDTH AFFECTED : 
AREA OF INFLUENCE 

DRILLING 
-------- ROOM LINE-UP 180 FT @ s 0.750 

PRODUCTION 1540 FT @ s 0.750 
TOTAL 

BLASTING 
-------- ANFO 4250 LBS (9 s 0.161 

SLURRY 1650 LBS @ s 0.386 
BOOSTERS 109 (9 3.120 
DTH DELAYS 107 @ 1.680 
42 MS DELAYS 26 @ 2.200 
HOLE PLUGS 30 @ 1.820 
CAPS 1 @ 1.976 
PRIMALINE 1620 FT @ s 0.079 
BALER TWINE 3240 FT @ s 0.003 

TOTAL 

NONEL T'LINE 0 FT @ s 0.057 
<RESEARCH COMPONENT> 

LABOR 
----- LINEUP 1.75 HRS @ s 18.50 

PREPARATION 3.50 HRS @ s 28.50 
BLASTING 10.00 HRS @ s 55.50 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS @ s 55.50 

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) 

(;L9========= '" 

BLAST NO. 10 

DIAM. 6 
40 FT 

5400 SO. FT 

COST 

/FT $135.00 
/FT = $1,155.00 

$1,290.00 
------------

/LB = S684.25 
/LB = $637.56 
EACH = S340.08 
EACH = S179.76 
EACH = $57.20 
EACH = S54.60 
EACH = S1.98 
/FT = Sl27.17 
/FT = S8.10 

------------
S2,090.70 

------------
/FT = so.oo 

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

/HR S32.38 
/HR = S99.75 
/HR = S555.00 

------------
S687. 13 

= $343.56 
------------

$1,030.69 
------------

/HR ::: S111.00 
------------

$166.50 
------------

= S122.19 
= S39.57 
= $114.57 
= $61.76 
------------

S338. 10 
------------

= S27.14 
\ 

= S4,749.48 
============ 

= S4,943.l2 
------------------------
$38,312.46 

============ 



\ 

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

LOCATION : # HOLES 31 
WIDTH AFFECTED : 

BLAST NO. 11 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS 

S-12 
195 FT 

2 AREA OF INFLUENCE 7800 SQ. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT (Q s 0.750 /FT = $135.00 

PRODUCTION 1215 FT (Q s 0.750 /FT = $911.25 
TOTAL $1,046.25 

-----·-------
BLASTING 
-------- ANFO 3450 LBS @ s 0.161 /LB = $555.45 

SLURRY 0 LBS @ s 0.386 /LB = so.oo 
BOOSTERS 102 (Q 3.120 EACH = S318.24 
DTH DELAYS 102 @ 1.680 EACH S171.36 
42 MS DELAYS 31 (Q 2.200 EACH = $68.20 
HOLE PLUGS 33 (Q 1.820 EACH = S60.06 
CAPS 1 @ 1.976 EACH = S1.98 
PRIM ALINE 1300 FT @ s 0.079 /FT = S102.05 
BALER TWINE 2600 FT @ s 0.003 /FT = S6.50 

------------
TOTAL S1,283.84 

------------
NONEL T'LINE 1300 FT @ s 0.057 /FT = S74 .10 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS @ s 18.50 /HR = S32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = S99.75 
BLASTING 10.00 HRS (Q s 55.50 /HR = S555.00 

------------
TOTAL S687.13 

OVERHEADS 50 ~ DIR LAB = S343.56 
------------

TOTAL S1,030.69 
------------

RESEARCH COMPONENT 
2.00 HRS (Q s 55.50 /HR = S111.00 

------------
TOTAL (+ OVERHEADS> S166.50 

------------
GENERAL 
------- TRAVEL /BLAST = S122.19 

SUBSISTENCE /BLAST = S39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST = S61.76 

------------
TOTAL /BLAST S338.10 

------------
RESEARCH COMPONENT /BLAST = S27 .14 

TOTAL COST <EXCL. RESEARCH> = S3,698.87 
========== ============ 
TOTAL COST <INCL. RESEARCH> = S3,966.61 
========== ============ 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> S20,656.76 
========= .j) ============ 



(5( 

AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : # HOLES 17 

WIDTH AFFECTED : 

BLAST NO. 12 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS 

N-8(N) 
130 FT 

2 AREA OF INFLUENCE 5200 SO. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT (g s 0.750 1FT = $135.00 

PRODUCTION 1065 FT (g s 0.750 1FT = $798.75 
TOTAL $933.75 

------------
BLASTING 
-------- ANFO 3200 LBS (g s 0.161 ILB = $515.20 

SLURRY 0 LBS (g s 0.386 ILB = so.oo 
BOOSTERS 66 (g 3.120 EACH = $205.92 
DTH DELAYS 66 (g 1.680 EACH = $110.88 
42 MS DELAYS 17 (g 2.200 EACH $37.40 
HOLE PLUGS 18 (g 1.820 EACH = $32.76 
CAPS 1 @ 1.976 EACH = $1.98 
PRIMALINE 1120 FT (g s 0.079 1FT = $87.92 
BALER TWINE 2240 FT (g s 0.003 1FT = $5.60 

------------
TOTAL $997.66 

------------
NONEL T'LINE 1000 FT (9 s 0.057 1FT = $57.00 

(RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS (9 s 18.50 /HR = $32.38 

PREPARATION 3.50 HRS (9 s 28.50 /HR = $99.75 
BLASTING 10.00 HRS (9 s 55.50 /HR = $555.00 

------------
TOTAL $687.13 

OVERHEADS 50 ~ DIR LAB = $343.56 
------------

TOTAL $1,030.69 
------------

RESEARCH COMPONENT 
2.00 HRS @ s 55.50 /HR = $111.00 

------------
TOTAL (+ OVERHEADS> $166.50 

------------
GENERAL 
------- TRAVEL /BLAST = $122.19 

SUBSISTENCE /BLAST = $39.57 
RENTALS /BLAST = $114.57 
MISC. /BLAST = $61.76 

------------
TOTAL /BLAST S338 .10 

------------
RESEARCH COMPONENT /BLAST = $27.14 

---------------------------------------------------------------------
TOTAL COST <EXCL. RESEARCH> = $3,300.19 
---------- ============= ----------
TOTAL COST <INCL. RESEARCH> = $3,550.83 
========== ============ 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> $27,645.43 
========= ' ; ._ ============ 

----------------------------·---~:::::B:::~::::::::::::~:::::::: 

\ 



j)v 

AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : # HOLES 23 

WIDTH AFFECTED : 

BLAST NO. 13 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS 

N-10 
155 FT 

2 AREA OF INFLUENCE 6200 SO. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT (j) s 0.750 /FT = $135.00 

PRODUCTION 1347 FT (j) s 0.750 1FT = S1,010.25 
TOTAL S1,145.25 

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

SLURRY 0 LBS (Q s 0.386 /LB = so.oo 
BOOSTERS 92 (j) 3.120 EACH = S287.04 
DTH DELAYS 92 (Q 1.680 EACH = S154.56 
42 MS DELAYS 23 (j) 2.200 EACH = S50.60 
HOLE PLUGS 25 (Q 1.820 EACH = S45.50 
CAPS 1 (j) 1.976 EACH = S1.98 
PRIMALINE 1420 FT (Q s 0.079 1FT = S111.47 
BALER TWINE 2840 FT (j) s 0.003 /FT = $7.10 

------------
TOTAL S1,568.25 

------------
NONEL T'LINE 1400 FT (j) s 0.057 /FT = S79.80 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS @ s 18.50 /HR = $32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = S99.75 
BLASTING 10.00 HRS (Q s 55.50 /HR = S555.00 

------------
TOTAL $687. 13 

OVERHEADS 50 % DIR LAB = S343.56 
------------

TOTAL S1,030.69 
------------

RESEARCH COMPONENT 
2.00 HRS (9 s 55.50 /HR = S111.00 

------------
TOTAL (+ OVERHEADS> S166.50 

------------
GENERAL 
------- TRAVEL /BLAST = S122 .19 

SUBSISTENCE /BLAST = S39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST = S61.76 

------------
TOTAL /BLAST S338 .10 

------------
RESEARCH COMPONENT /BLAST S27 .14 

TOTAL COST <EXCL. RESEARCH> = S4,082.28 
========== ============ 
TOTAL COST <INCL. RESEARCH> = S4,355.72 
========== ============ 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> ·s28,681.30 
========= ============ 

·h 

---------------------------------------~~~~~=~~===============; 



13 3 

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

LOCATION : 
LENGTH 
NO.OF ROWS 

S-11<N> 
160 FT 

2 

# HOLES 23 
WIDTH AFFECTED : 
AREA OF INFLUENCE 

DRILLING 
-------- ROOM LINE-UP 180 FT @ $ 0.750 

PRODUCTION 1109 FT (g $ 0.750 
TOTAL 

BLASTING 
-------- ANFO 3350 LBS @ $ 0.212 

SLURRY 0 LBS @ $ 0.386 
BOOSTERS 92 @ 3.120 
DTH DELAYS 92 (g 1.680 
42 MS DELAYS 23 (g 2.200 
HOLE PLUGS 25 @ 1.820 
CAPS 1 @ 1.976 
PRIMALINE 1180 FT (g $ 0.079 
BALER TWINE 2360 FT @ $ 0.003 

TOTAL 

NONEL T'LINE 1100 FT @ $ 0.057 
<RESEARCH COMPONENT> 

LABOR 
----- LINEUP 1.75 HRS @ $ 18.50 

PREPARATION 3.50 HRS @ s 28.50 
BLASTING 10.00 HRS @ $ 55.50 

TOTAL 
OVERHEADS 50 % DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS (g $ 55.50 

TOTAL (+ OVERHEADS> 

GENERAL 
------- TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

BLAST NO. 14 

DIAM. 6 
40 FT 

6400 SO. FT 

COST 

/FT = $135.00 
/FT = $831.75 

$966.75 
------------

/LB = $710.20 
/LB = $0.00 
EACH = $287.04 
EACH = $154.56 
EACH = $50.60 
EACH = $45.50 
EACH = $1.98 
/FT = $92.63 
/FT $5.90 

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

------------
/FT = $62.70 

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

/HR = S32.38 
/HR = S99.75 
/HR = $555.00 

------------
S687.13 

= S343.56 
------------

Sl,030.69 
------------

/HR = Slll.OO 
------------

Sl66.50 
------------

= Sl22.19 
= S39.57 
= S114.57 
= $61.76 
------------

S338 .10 
------------

= S27.14 

---------------------------------------------------------------------
TOTAL COST <EXCL. RESEARCH> = $3,683.94 
---------- ============ ----------
TOTAL COST <INCL. RESEARCH) = S3,940.28 
---------- ============ ----------
COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> S25,073.81 
========= ============ . ,. 

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

\ 



J.JY 

AML PROJECT - BLAST COST ANALYSIS. 
=====================~=========== 

LOCATION : # HOLES 16 
WIDTH AFFECTED : 

BLAST NO. 15 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS 

S-1(S) 
120 FT 

2 AREA OF INFLUENCE 4800 SO. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT @ s 0.750 /FT = S135.00 

PRODUCTION 1044 FT @ s 0.750 1FT = S783.00 
TOTAL S918.00 

------------
BLASTING 
-------- ANFO 1450 LBS @ 5 0.212 /LB = S307.40 

SLURRY 1770 LBS @ 5 0.451 /LB = S798.27 
BOOSTERS 65 @ 3.120 EACH = S202.80 
DTH DELAYS 65 @ 1.680 EACH = S109.20 
42 MS DELAYS 16 @ 2.200 EAGH = 535.20 
HOLE PLUGS 20 @ 1.820 EACH = 53&.40 
CAPS 1 @ 1.976 EACH = S1.98 
PRIMALINE 1100 FT @ s 0.079 1FT = S8&.35 
BALER TWINE 2200 FT @ 5 0.003 1FT = S5.50 

------------
TOTAL S1,583.10 

------------
NONEL T'LINE 1100 FT @ s 0.057 1FT = S62.70 

<RESEARCH COMPONENT) ------------
LABOR 
----- LINEUP 1.75 HRS @ s 18.50 /HR = S32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = S99.75 
BLASTING 10.00 HRS @ s 55.50 /HR = S555.00 

------------
TOTAL S687. 13 

OVERHEADS 50 " DIR LAB = S343.5& 
------------

TOTAL S1,030.69 
------------

RESEARCH COMPONENT 
2.00 HRS @ s 55.50 /HR S111.00 

------------
TOTAL (+ OVERHEADS) S166.50 

------------
GENERAL 
------- TRAVEL /BLAST = S122.19 

SUBSISTENCE /BLAST = S39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST = S61. 7& 

------------
TOTAL /BLAST S338.10 

------------
RESEARCH COMPONENT /BLAST = S27. 14 

TOTAL COST <EXCL. RESEARCH) = $3,869.88 
========== ============ 
TOTAL COST <INCL. RESEARCH) S4,126.22 
========== ============ 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH) S35,119.15 
------------------ ============ 

' .. 
----------------------------~~~~~~~==~===================~==;;;====== 



AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : 
LENGTH 
NO.OF ROWS 

S-11<S> 
115 FT 

2 

# HOLES 15 
WIDTH AFFECTED : 
AREA OF INFLUENCE 

DRILLING 
-------- ROOM LINE-UP 180 FT @ s 0.750 

PRODUCTION 629 FT @ $ 0.750 
TOTAL 

BLASTING 
-------- ANFO 1400 LBS @ s 0.212 

SLURRY 720 LBS @ $ 0.451 
BOOSTERS 54 @ 3.120 
DTH DELAYS 54 @ 1,680 
42 MS DELAYS 15 @ 2.200 
HOLE PLUGS 16 @ 1.820 
CAPS 1 @ 1.976 
PRIMALINE 680 F"T @ s 0.079 
BALER TWINE 1360 FT @ s 0.003 

TOTAL 

NONEL T'LINE 700 FT @ $ 0.057 
<RESEARCH COMPONENT> 

LABOR 
----- LINEUP 1. 75 HRS @ s 18.50 

PREPARATION 3.50 HRS @ s 28.50 
BLASTING 10.00 HRS @ s 55.50 

TOTAL 
OVERHEADS 50 " DIR LAB 

TOTAL 

RESEARCH COMPONENT 
2.00 HRS @ $ 55.50 

TOTAL (+ OVERHEADS> 

GENERAL 
------- TRAVEL /BLAST 

SUBSISTENCE /BLAST 
RENTALS /BLAST 
MISC. /BLAST 

TOTAL /BLAST 

RESEARCH COMPONENT /BLAST 

BLAST NO. 16 

DIAM. 6 
40 FT 

4600 SO. FT 

COST 

/FT = $135.00 
/F"T $471.75 

$606.75 
------------

/LB = $296.80 
/LB = $324.72 
EACH = $168.48 
EACH = $90.72 
EACH = $33.00 
EACH = $29. 12 
EACH = $1.98 
/F"T = $53.38 
/FT = $3.40 

------------
S1, 001.60 

------------
1FT = $39.90 

-----------, 

/IIR = $32.38 
/HR = $'39. 75 
/HR = $555.00 

------------
$687.13 

= $3<13.56 
------------

$1,030.69 
------------

/IIH = $111.00 
------------

$166.50 
------------

= $122.19 
= $39.57 
= $114.57 
= $61.76 
------------

$338.10 
------------

= $27.14 

---------------------------------------------------------------------
TOTAL COST < EXCL. RESEARCH> = $2,977.13 
= = = =.= = = = = = :=:.::========= 
TOTAL COST <INCL. RESEARCH> $3,210.67 

========== ============ 
f.3_r 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> $28,1'32.11 
. )' 

==~========= 

\ 

\ 
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AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : S-10,SC-7 
LENGTH 150 FT 

# HOLES 26 
WIDTH AFFECTED : 

BLAST NO. 17 

DIAM. 6 
40 FT 

NO.OF ROWS 1,2 AREA OF INFLUENCE 10800 SO. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT @ s 0.750 /FT = $135.00 

PRODUCTION 1035 FT @ s 0.750 /FT = $776.25 
TOTAL $911.25 

------------
BLASTING 
-------- ANFO 2200 LBS @ s 0.212 /LB = $466.40 

SLURRY 1200 LBS @ s 0.451 /LB = S541.20 
BOOSTERS 88 (Q 3.120 EACH = $274.56 
DTH DELAYS 88 @ 1.680 EACH = $147.84 
42 MS DELAYS 26 @ 2.200 EACH = $57.20 
HOLE PLUGS 25 @ 1.820 EACH = S45.50 
CAPS 1 (Q 1.976 EACH = S1.98 
PRIMALINE 1350 FT @ s 0.079 /FT = $105.98 
BALER TWINE 2300 FT (Q s 0.003 /FT = S5.75 

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

------------
NONEL T'LINE 1000 FT @ s 0.057 /FT = $57.00 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS (Q s 18.50 /HR = $32.38 

PREPARATION 3.50 HRS (Q s 28.50 /HR = $99.75 
BLASTING 10.00 HRS @ s 55.50 /HR = "S555. 00 

------------
TOTAL $687. 13 

OVERHEADS 50 " DIR LAB = $343.56 
------------

TOTAL S1,030.69 
------------

RESEARCH COMPONENT 
2.00 HRS @ s 55.50 /HR = S111.00 

------------
TOTAL (+ OVERHEADS) $166.50 

------------
GENERAL 
------- TRAVEL /BLAST = S122.19 

SUBSISTENCE /BLAST = $39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST = $61.76 

------------
TOTAL /BLAST S338 .10 

------------
RESEARCH COMPONENT /BLAST S27 .14 

TOTAL COST <EXCL. RESEARCH> = S3,926.43 
========== ============ 
TOTAL COST <INCL. RESEARCH> = S4,177.08 
========== ============ 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> $15,836.62 
=::.======= ============ 

• J ' 
-----------------------~~~~~~~~~~~=====~======= 



AML PROJECT - BLAST COST ANALYSIS. 
================================= 
LOCATION : # HOLES 12 

WIDTH AFFECTED : 

BLAST NLJ. lb 

DIAM. 8 
40 FT LENGTH 

NO.OF ROWS 

N-6 
150 FT 

1 AREA OF INFLUENCE 6000 SO. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 750 FT ca s 0.750 /FT = $562.50 

PRODUCTION 820 FT ca s 0.900 /FT = $738.00 
TOTAL $1,300.50 

------------
BLASTING 
-------- ANFO 2950 LBS @ s 0.212 /LB = $625.40 

SLURRY 1320 LBS @ s 0.451 /LB = $595.32 
BOOSTERS 45 @ 3.120 EACH = $140.40 
DTH DELAYS 45 @ 1.680 EACH = $75.60 
42 MS DELAYS 12 @ 2.200 EACH = $26.40 
HOLE PLUGS 15 @ 1.820 EACH = $27.30 
CAPS 1 @ 1.976 EACH = $1.98 
PRIMALINE 870 FT @ s 0.079 /FT = $68.30 
BALER TWINE 1750 FT @ s 0.003 /FT = $4.38 

------------
TOTAL $1,565.07 

------------
NONEL T'LINE 0 FT @ s 0.057 /FT = so.oo 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS @ s 18.50 /HR = $32.38 

PREPARATION 3.50 HRS (g s 28.50 /HR = $99.75 
BLASTING 10.00 HRS @ s 55.50 /HR = $555.00 

------------
TOTAL $687.13 

OVERHEADS 50 % DIR LAB = $343.56 
------------

TOTAL $1,030.69 
------------

RESEARCH COMPONENT 
o.oo HRS @ s 55.50 /HR = so.oo 

------------
TOTAL (+ OVERHEADS> so.oo 

------------
GENERAL 
------- TRAVEL /BLAST = $122.19 

SUBSISTENCE /BLAST = $39.57 
RENTALS /BLAST = $114.57 
MISC. /BLAST = $61.76 

------------
TOTAL /BLAST $338.10 

------------
RESEARCH COMPONENT /BLAST = so.oo 

---------------------------------------------------------------------
TOTAL COST <EXCL. RESEARCH> = S4,234.35 
========== ============= 
TOTAL COST <INCL. RESEARCH> = S4,234.35 
========== ============ 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> $30,741.37 
========= ============ 

/3 7 t •·-

\ 
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AML PROJECT - BLAST COST ANALYSIS. 
=====~=========================== 

LOCATION : # HOLES 20 
WIDTH AFFECTED : 

BLAST NO. 19 

DIAM. 6 
40 FT LENGTH 

NO.OF ROWS 

S-9<N> 
155 FT 

2 AREA OF INFLUENCE 6200 SO. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT @ s 0.750 1FT = $135.00 

PRODUCTION 941 FT @ $ 0.750 1FT = $705.75 
TOTAL $840.75 

------------
BLASTING 
-------- ANFO 1300 LBS @ s 0.212 /LB = $275.60 

SLURRY 1620 LBS @ $ 0.451 /LB = S730.62 
BOOSTERS 82 @ 3.120 EACH = S255.84 
DTH DELAYS 82 @ 1.680 EACH = $137.76 
42 MS DELAYS 20 @ 2.200 EACH = $44.00 
HOLE PLUGS 22 @ 1.820 EACH = $40.04 
CAPS 1 @ 1.976 EACH = $1.98 
PRIMALINE 1000 FT @ $ 0.079 /FT = $78.50 
BALER TWINE 2000 FT @ $ 0.003 1FT = $5.00 

------------
TOTAL S1,569.34 

------------
NONEL T'LINE 0 FT @ s 0.057 /FT = so.oo 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS @ s 18.50 /HR = S32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = S99.75 
BLASTING 10.00 HRS @ s 55.50 /HR = S555.00 

------------
TOTAL S687. 13 

OVERHEADS 50 % DIR LAB = $343.56 
------------

TOTAL $1,030.69 
------------

RESEARCH COMPONENT 
o.oo HRS @ s 55.50 /HR = so.oo 

------------
TOTAL ( + OVERHEADS> so.oo 

------------
GENERAL 
------- TRAVEL /BLAST = S122.19 

SUBSISTENCE /BLAST = $39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST = $61.76 

------------
TOTAL /BLAST $338.10 

------------
RESEARCH COMPONENT /BLAST = so.oo 

TOTAL COST <EXCL. RESEARCH> = S3,778.87 
========== ============ 
TOTAL COST <INCL. RESEARCH> = S3,778.87 
-------------------- ============ 
COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> $26,549.60 
========= ============ . ,. 

- -------------------------------~~~~======================= 



id1L PROJI:.\... !' - BLAST COST ANALYSIS. BLAST NO. ..::u 
=:=============================== 

LOCATION : N-4• # HOLES 10 DIAN. 6 
RADIUS 
NO.OF ROWS 

25 FT 
1 

WIDTH AFFECTED : ** FT 
AREA OF INFLUENCE 1963.5 SO. FT 

DRILLING 
-------- ROOM LINE-UP 0 FT @ s 0.750 

PRODUCTION 200 FT @ s 0.750 
TOTAL 

BLASTING 
-------- ANFO 450 LBS @ s 0.212 

SLURRY 420 LBS @ s 0.451 
BOOSTERS 19 @ 3.120 
DTH DELAYS 19 @ 1.680 
42 MS DELAYS 10 @ 2.200 
HOLE PLUGS 0 @ 1.820 
CAPS 1 @ 1.976 
PRIMALINE 250 FT @ s 0.079 
BALER TWINE 0 FT @ s 0.003 

TOTAL 

NONEL T'LINE 0 FT @ s 0.057 
<RESEARCH COMPONENT> 

LABOR 
----- LINEUP 0.00 HRS @ s 18.50 

PREPARATION 0.00 HRS @ s 28.50 
BLASTING 8.00 HRS @ s 28.50 

TOTAL 
OVERHEADS 50 ~ DIR LAB 

TOTAL 

RESEARCH COMPONENT 
o.oo HRS @ s 55.50 

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> 
========= :;:?9 /...J-. t I 

COST 

/FT = so.oo 
/FT = $150.00 

$150.00 

------------
/LB = S95.40 
/LB = $189.42 
EACH = $59.28 
EACH = S31.92 
EACH = S22.00 
EACH = so.oo 
EACH = $1.98 
/FT = $19.63 
/FT = so.oo 

------------
$419.62 

------------
/FT = so.oo 

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

/HR = so.oo 
/HR = so.oo 
/HR = S228.00 

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

= S114.00 
------------

$342.00 
------------

/HR = so.oo 
------------

so.oo 
------------

= $122.19 
= $39.57 
= $114.57 
= $61.76 
------------

$338. 10 
------------

= so.oo 

= S1,249.72 
============ 

= Sl,249.72 
============ 

$27,724.89 
============ 

\ 



AML PROJECT - BLAST COST ANALYSIS. BLAST NO. 21 
========~======================== 

LOCATION : # HOLES 11 DIAM. 6 
WIDTH AFFECTED : 40 FT LENGTH 

NO.OF ROWS 

N-9<S> 
130 FT 

1 AREA OF INFLUENCE 5200 SO. FT 

COST 
DRILLING 
-------- ROOM LINE-UP 180 FT @ s 0.750 1FT = S135.00 

PRODUCTION 473 FT @ s 0.750 /FT = S354.75 
TOTAL S489.75 

------------
BLASTING 
-------- ANFO 750 LBS @ s 0.212 /LB = $159.00 

SLURRY 930 LBS @ s 0.451 /LB = S419.43 
BOOSTERS 41 @ 3.120 EACH = S127.92 
DTH DELAYS 40 @ 1.680 EACH = S67.20 
42 MS DELAYS 11 @ 2.200 EACH = S24.20 
HOLE PLUGS 12 @ 1.820 EACH = $21.84 
CAPS 1 @ 1.976 EACH = S1.98 
PRIMALINE 520 FT @ s 0.079 1FT = S40.82 
BALER TWINE 1040 FT @ s 0.003 /FT = S2.60 

------------
TOTAL $864.99 

------------
NONEL T'LINE 500 FT @ s 0.057 1FT = $28.50 

<RESEARCH COMPONENT> ------------
LABOR 
----- LINEUP 1.75 HRS @ s 18.50 /HR = S32.38 

PREPARATION 3.50 HRS @ s 28.50 /HR = $99.75 
BLASTING 10.00 HRS @ s 55.50 /HR = S555.00 

------------
TOTAL S687 .13 

OVERHEADS 50 % DIR LAB = S343.56 
------------

TOTAL S1,030.69 
------------

RESEARCH COMPONENT 
2.00 HRS @ s 55.50 /HR = S111.00 

------------
TOTAL (+ OVERHEADS> S166.50 

------------
GENERAL 
------- TRAVEL /BLAST = S122.19 

SUBSISTENCE /BLAST = S39.57 
RENTALS /BLAST = S114.57 
MISC. /BLAST = S61.76 

------------
TOTAL /BLAST S338.10 

------------
RESEARCH COMPONENT /BLAST = S27 .14 

TOTAL COST <EXCL. RESEARCH> = S2,723.52 
========== ============ 
TOTAL COST <INCL. RESEARCH> = S2,945.66 
-------------------- ============ 

COST/ACRE <BASED ON THIS BLAST, EXCL. RESEARCH> $22,814.71 
========= ============ 

t ' 
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~ML PROJECT - BL~ST COST MODEL. RNI=lL I SYS NO. (JD1 

============================== 
COMMENTS: VARIABLE DEPTH 

10 ACRE SITE. BASE C~SE. SINGLE ROW. 
DESIGN P~R~METERS 

HOLE~ DI~M. 5 INCH NO. ROWS : 1 
\ LENGTH 350 FT ROOI11 WIDTH 12 

8 FT HOLE SPACING 12 
30 AV. DEPTH TO VOID 50 

18.0 FT AREA OF INFLUENCE '+200 
40.0'1- VOID/ACRE 174c:4 

ROW SEP~R~T. 

~t HOLES 
PILLRR WIDTH 
'1- EXTR~CTION 

SITE AREA 10 ACRES NO. BLASTS 42 

LOADING PARAMETERS CHOICE ------) 2 

1. ALL ANFO 
2. BOTTOI11 DED< El'-lEHGEL 
3. BOTTOM DECK !REGEL 

DRILLING 

BL~STING 

LABOR 

GENERf.lL 

ROOM LI 1\lE-UP 
PRODUCTION 

TOTAL 

ANFO 
SLURRY 
BOOSTEHS 
DTH DEI_AYS 
SURF. DELAYS 
HOL.E PLUGS 
cr.:~ PS 
PRIMALINE 
BALER TWINE 

TOHH_ 

LINEUP 
PREPARATION 
BLASTING 

TOTAL 
OVERHEADS 

TOTAL 

TRAVEL 
SUBSISTENCE 
RENTALS 
MISC. 

TOTAL 

4. BOTTOM 2 DECKS ENERGEL 
5. BOTl.OM 2 DECKS IREGEL 

300 FT (Ef 
1500 FT I:E' 

3754. 0 LBS 111 

12i1-· 3 LBS 1]1 

1 C::2 IE 
122 1]1 

30 IE 
30 @ 

1 IE 
15'30 FT I!' 
3180 FT IE 

1. 75 HRS 1]1 

3. 5() HRS IE 
10.00 HRS (~ 

$ 1.000 /FT = 
$ 1.000 /FT = 

$ 
$ 

$ 

$ 

$ 
$ 

$ 

o. 145 
0.350 
3. 2(J() 

1. 750 
2. 25() 
1. 850 
2.000 
0.07'3 
0.003 

20.00 
30.00 
50.00 

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

/HR 
/HR 
/HR 

50 '1- DIR LAB 

/BLAST 
/BLAST 
/BLAST 
I Bl..J:"lST 

/BLRST 

= 
= 
= 
= 
= 

= 
= 
= 

= 

= 

= 
= 

FT 
FT 
F-"T 
SQ. FT 
SG!. FT 

COST 

$300.00 
$1,500.00 

$1,800.00 

$5'+4. 3:3 
$450.48 
$3'30.40 
$213.50 

$57.50 
$55. 5(l 

$2.00 
$1;::::4. 8;::: 

$7.95 

lli 1, 8~:5G. 47 

$35.00 
\li10~5.00 

$500.00 

$740.00 
$370. (I(J 

$1,110.00 

$71. 43 
$140.00 

$52.50 
$35.71 

$30'3.64 

-----------------------------------------------------------------------
TOH~L COST = $5, 075. 11 

COST/RCRE <BASED ON THIS BLAST> = $21' 058. E.;::: 
t 

======================================================================= 



AML PROJECT - BLAST COSTING MODEL. COSTS USED 
=;=============================== =====~==== 

DRILLING COST 

EXPLOSIVES COSTS 

ANFO 
SLURRY 

BOOSTERS 
DTH DELAYS 

SURF. DELAYS 
HOLE PLUGS 

CAPS 
PRIMALINE 

NONEL T'LINE 
BALER TWINE 

LABOR COSTS 

BLAST. El\lGR. 
FIELD ENGR. 
LABORER 

GENERAL COSTS 

/FT 

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

/HR 
/HR 
/HR 

B INCH 6 INCH 
$1.500 $1.000 

BATCH 1 
$0. ilf~) 
;!>0. 350 
$3.aoo 
$1.750 
$2. 25(> 
$1.850 
$2.000 
$0.079 
!!;0. 057 
$0.003 

$30.00 
$20.00 
$10.00 

TRAVEL <PICKUP RENTAL, MILEAGE, GAS, MOBILIZATION> 

TOTAL FOR PROJECT 
PER BLAST 

SUBSISTENCE 

ENGINEERS 
LABORE US 

@ 

1]1 

$50 /DAY 
$40 /DAY 

RENTALS 
-------

TOTAL FOR PROJECT 
PER BLAST 

SEISMOGRAPH (!I $5(10 
IYIAGAZ I NES 1£1 $400 
TRAILER @ $350 

TOTAL FOR PROJECT 
PER BLAST 

MISCELLANEOUS 

MISC. FIELD EQUIPMENT 
GENERAL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTAL FOR PROJECT 
PER BLAST 

t '· 

/IYIONTH 
/MONTH 
/IYIOI\lTH 

= 
= 

= 
= 
== 

$3,000.00 
$71. 4~~ 

$4,200.00 
$1,580.00 

$5,880.00 
$1 ,:f(). 00 

$1,050.00 
$840. (l<) 

$735.00 

$2,625.00 
$62.50 

$750.00 
$450.00 
$300.00 

!!; 1 ' 500. (l<) 

$35.71 

I 
l 

\ 



\ 

========================================================== 
I I AML PROJECT COST MODEL - VARIABLE DEPTH, 1 ROW. <DD1 I I 

I I 

::--------------------------------------------------------:: 
l l PAHAMETER C 0 S T P E R A C R E I I 

I I 

l ~--------~~----------------------------------------------: ~ 
I I 

' ' 
' ' I 0 

DEPTH 
<FT) 

DRILL 
COST 

BLAST 
COST 

LAB OF~ 
COST 

GENERAL COST/ACRE l I 

COST I I 
0 I 

: :--------------------------------------------------------:: 
I I 

' ' 
0 I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

: : 
I I 
I I 

' ' 0 I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
' I 
I I 

' ' 
' ' ' ' 
I 0 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

' I 0 I 

' I I I 

I I 
I I 

I I 
I I 

I I 
I I 

0 I 
I I 

' ' 0 I 

I I 
I I 

35 
35 
37 
38 
39 
40 
41 
42 
43 
44 
-45 
45 
47 
48 
49 
50 
51 
52 
53 
54 
c:·a::::­
..J..J 

55 
57 
58 
59 
50 
51 
62 
53 
C4 
55 
65 

$5,227 
$5,377 
$5,525 
$5,575 
$5,825 
$5,974 
$6, 123 
$5,273 
$5,422 
$G,571 
$5,721 
$6,870 
$7,019 
$7, 159 
$7,318 
$7,467 
$7,617 
$7,765 
$7,915 
$8,065 
$8,214 
$8, 36'+ 
$8,513 
$8,552 
$8,812 
$8,961 
$9,110 
$9, <::Go 
$9,409 
$9,558 
$9,708 
$9,857 

$5,801 
$5,905 
$6, 104 
$6,114 
$6, 125 
$6,229 
$5,576 
$7,054 
$7,253 
$7,263 
$7,273 
$7,284 
$7,482 
$7,587 
$7,785 
$7,702 
$7,712 
$7,956 
$8,294 
$8,493 
$8,691 
$9,029 
$9,228 
$9,566 
$9,859 
$9,830 

$10,307 
$10,506 
$10,705 
$10,903 
$11' 241 
$11,719 

$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$'+, 605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,505 
$4,505 
$5,227 
$5,227 
$5,227 
$5, 2E? 
$5, 2i:.::7 
$5,227 
$5,227 

$1,285 
$1, 285 
$1' 285 
$1,285 
$1,285 
$1,285 
$1' 285 
$1,285 
$1,285 
$1' 2:85 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,451 
$1,451 
$ 1' .lf51 
$1,'+51 
$1,451 
$1,451 
$1,451 

$16,917 
$17,171 
$17,519 
$17,679 
$17,839 
$18,092 
$18,589 
$19,216 
$19,554 
$19, 7f:lf 
$19,884 
$2(1,043 
$20,391 
$<7:0, 645 
$20,993 
$21,059 
$21,218 
$21 1 G12 
$22,099 
$22,447 
$22,795 
$23,282 
$23, 63() 
$24,118 
$24,550 
$25,458 
$25,095 
$25,443 
$25,791 
$2.7

1 
13r::3 

$27,527 
$28,254 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I 0 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

::--------------------------------------------------------:; 

t' 
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APPENDIX G-2 

COST MODEL ANALYSIS 
VARIATION OF AML BLASTING COST PER ACRE WITH 

DRILLING COST 
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,}\ 

====~===================================================== 
l i AML PROJECT COST MODEL- VAR.DRILL COST. 35'/lROW CDC! : t 
: :--------------------------------------------------------:: 
l l PARAMETER C 0 S T P E R A C F< E I I 

I I 

: :--------------------------------------------------------:: 
I I 
I I 

I I 
I I 

DRILL 
COST 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE l: 
COST I I 

I I 

::--------------------------------------------------------:: 
l I 
l I 

I I 
I I 

I I 
I I 

f I 
l I 

I 0 
I I 

I I 
I f 

f I 
I I 

I I 
I I 

I I 
I I 

I I 
I f 

I I 
I I 

I I 
0 I 

I 1 

' l 
I I 
0 I 

I I 
I I 

I I 
I I 

I I 
I I 

f I 
I I 

I I 
I I 

I l 
I I 

I I 
I I 

$0,50 
$0.6(1 
$0.70 
$0.80 
$0.90 
$1.00 
$1. 1(1 
$1.20 
$1.30 
$1.40 
$1. 50 
$1.60 
$1. 70 
$1.80 
$1. 90 
$2.00 
$2. 10 
$2.20 
$2.30 
$2.40 
$2.50 

$2,614 
$3,136 
$3,659 
$4,182 
$4,704 
$5,227 
$5,750 
$6,273 
$6,795 
$7,318 
$7,841 
$8,364 
$8,886 
$9,409 
$9,932 

$10,454 
$10,977 
$11,500 
$12,023 
$12,545 
$13,068 

$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
$5,801 
lfi5, 801 
$5,801 
$5,801 
$5,801 
$5,801 

$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$It, 6(15 
$4,605 
$4,605 
$4,605 
$4,605 
lfi4, 605 
$i., 605 
$4,605 

$1' 285 
$1,285 
$1,285 
$1, 285 
$1' 285 
$1,285 
$1' 285 
$1,285 
$1,285 
!j;l' 285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 

$14,304 
$14,826 
$15,349 
$15,872 
$16,395 
$16,917 
$17,440 
$17,963 
lfi18, 486 
$19,00B 
$19,531 
$20,054 
$20,576 
$21,099 
$21,622 
$22,145 
$22,667 
$C::3, 190 
$23,713 
$24,235 
$24,758 

I I 
I l 

I f .. 
I I 
I I 

I I 
I I 

I f 
I I 

I I 
I I 

I I 
I I 

I f 
I I 

I I 
I I 

I I ' . 
l I 
I f 

I f 
I f 

I I 
I I 

I ' f I 

I I 
I f 

I I 
I I 

I I 
I I 

f I 
I f 

I I 
I I 

I I 
l I 

I I 
I I 

::--------------------------------------------------------1: 

===~==================================================~=== 

l l AML PROJECT COST MODEL- VAR.DRILL COST. 45'/1ROW CDC2 l l 
: 1----------------------~---------------------------------:: 
l : PARAMETER C 0 S T P E R A C R E I I 

f I 

: :--------------------------------------------------------1: 
I I 
I I 

1 I 
I l 

DRILL 
COST 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE ~ : 
COST l: 

~ ~ ----------------------------------------~---------M ___ .., ____ ~ : 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
' I .. 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I f 

I I 
I I 

I I 
I I 

I I 

' I 
f I 
I I 

$0.50 $3,360 
$0.60 $4,032 
$0.70 $4,704 
$0. 80 $5, 3.77 
$0.90 $6,049 
$1.00 $6,721 
$1.10 $7,393 
$1.20 $8,055 
$1. 30 $8,737 
$1.40 $9,409 
$1.50 $10,081 
$1.50 $10,753 
$1. 70 $11' -4·25 
$1.80 $12, 097 
$1. 90 $12,769 
$E:. oo $13,441 
$2.10 $14,113 
$2.20 $14,786 
$2. 30 $15, -4·58 
$2.40 $16,130 
$2.50 $16,80c~ 

$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 
$7' ;:::73 
$7,273 
$7,273 
$7,273 
$7,273 
$7,273 

$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,505 
$4,605 
$4,605 
$4, 6(>5 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$if, 505 
$4,605 
$4,605 

$1' 285 
$1,285 
$1,285 
$1,285 
$1' 285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1, (::8~~; 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 

$15,523 
$17,195 
$17,867 
$18,539 
$19,211 
$19,884 
$20,555 
$21,228 
$21' 90(1 
$22,572 
$23,244 
$23,915 
$2'+, 588 
$25,260 
$25, 93E~ 
$~::6, 60'+ 
$27,276 
$c:7, 948 
$28,520 
$f~9, 293 
$<?9, 965 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

' l I I 

I I 
' . 
I I 
I I 

f I 
I f 

I f 
I I 

I I 
I f 

' . .. 
I I 
I I 

I I 
I I 

I I 
I f 

I I 

' I 

I I 
' I 

: :--------------------------------------------------------:: 



AML PROJECT - BLRST COST MODEL. RI\Ji=IL I SYS NO. DC3 
=======================~====== 

COMMENTS: VARIABLE DRILLING COST. 10 ACRE SITE. 

DESIGN PARAMETERS : 

I-IDLE: D H~f'!1. 
U0~NGTH 

FmW SEPRHAT. 
U HOLES 
PILL.AH WIDTH 
1- EXTRACTION 
SITE AREA 

LORDING PARAMETERS 

1. ALL t:)NF=o 

5 
35() 

0 
30 

18.0 
40.01-

10 

2. BOTTOM DECK ENERGEL. 
3. BOTTOM DECK IREGEL 

INCH 
FT 
FT 

FT 

ACRES 

CHOICE 

BASE CASE. 55 FT 0/B. SINGLE ROW. 

NO. ROWS : 1 
fWOI'r'J WIDTH l2 FT 
HOLE SP~IC II\IG 1 -·. L:. FT 
(.)V. DEPTH TO VOID 55 FT 
AREA OF I I'~FLUENCE 4<:::00 SG1. FT 
VOID/~1CRE 17424 SQ. FT 
NO. BU·)STS L~2 

------> 2 

4. BOTTDr<l 2 DECf.;S ENERGEL 
r-_• BOTTOM c~ DECf\B 1 F~E.GEL ···'. 

-----------------------------------------------------------------------
COST 

DfULLING _, __ ,_ .. _____ 
ROOM LINE-UP 330 FT I }.I $ 1. 000 /FT = $330.00 
PRODUCTION 1650 FT 1£1 $ 1. 000 /FT = $1,650.00 

-------------
TOTAL $1' ':380. 00 

BLASTING 
-------- RNFO 4536. 1 LBS I ]I $ 0. 145 /LB -- $657.73 

SLURRY 1564.2 LBS I ]I ~tl 0.36(1 /LB = $563.10 
BOOSTERS 1 ~ .. -, cc. I]! 3.200 H~CH _ .. 1i390. -4·0 
DTH DELAYS 122 I ]I 1.750 EACH = $213.50 
SURF. DELAYS 3<) 1£! 2. 25(J EACH = 1;67. 50 
HOLE PLUGS 30 I ]I 1. 850 EACH = $55.50 
C~~PS 1 l]l 2.000 EACH = 1;2. 00 
PRIMRLINE 1740 FT @ $ 0.07'3 /FT -- ~H36. 59 
BALER TWINE 3480 FT IE $ 0.003 /FT = $8.70 

------------
TOH~L $2,095.02 

UiBOR 
--··--·- LINEUP 1. 75 I·IRS r!t $ 20.00 /HH == !l>3~.i. 00 

PnEPARATIDN 3. 5(> HRS IE !I; 30.00 /HH -- $105.00 
BLASTING 10.00 HRS IE $ 60.00 /HR = $600.00 _,. ___________ 
TOTAL $740.00 
OVERHEADS 50 1- DIR LAB = $370.00 

------------
TOTAL ·$1' 110.00 

GENERAL 
--------- TRAVEL /BLAST = $71.43 

SUBSISTENCE /BLAST = $140.00 
HENTALS /BLAST = $62.50 
MISC. /BLAST :::: $35.71 

------------
TOTAL /BLf:mT $30'3.64 

-----·-·--·--·---.. -

TOT(-)L COST 

COSl- /f-)CRE <BASED ON THIS BLAST) •• -- $22, 794. 98 

\ 



\ 
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AML PROJECT - BLAST COSTING MODEL. COSTS USED 
~================================ ========== 

DRILLING COST 

EXPLOSIVES COSTS 

ANFO 
SLURRY 

BOOSTERS 
DTH DELAYS 

SURF. DELAYS 
HOLE PLUGS 

CAPS 
PRifYIALINE 

1\IDNEL T' LINE 
B~)LER TWINE 

LABO ri COSTS 

m .. AST. ENGR. 
FIELD ENGR. 
LABORER 

GENERAL COSTS 

/FT 

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

/HR 
/HR 
/HR 

8 INCH 6 INCH 
$1.500 $1.000 

BATCH 1 
$0. 1'+::5 
~;(l. 360 
$3.200 
$1. n:;o 
$2. 25() 
$1.850 
$2.000 
$0.079 
~li(l. 05 7 
$0.003 

$30.00 
$20.00 
$10.00 

TRAVEL (PICKUP RENTAL, MILEAGE, GAS, MOBILIZATION) 

TOTAL FOR PROJECT 
PER BLAST 

SUBSISTENCE 

ENGII\IEERS 
U:mDREF<S 

I ]I 

1]1 
$50 /DAY 
$40 /DAY 

RENTf4LS 
--------

TOTAL FOR PROJECT 
PER BLAST 

SEISMOGRAPH (f.! lfi500 
l'rJAGAZ INES @ $400 
TRAILER lp $350 

TOTAL FOR PROJECT 
PER BLAST 

1'1 I SCELU~NEOUS 

MISC. FIELD EQUIPMENT 
GENERAL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTAL FOR PROJECT 
PER BLAST 

. ,,. 

/MONTH 
/MONTH 
/fYIONTH 

= 

= 
= 
= 

$3,000.00 
$71. 43 

!f;l.., 200. 00 
$1,680.00 

$5,880.00 
$140.00 

$1,050.00 
$840.00 
$735.00 

$2,625.00 
$62.50 

$750.00 
$450.00 
$300.00 

~li 1, 500. 00 
$35.71 



================================·========================= 
:: RML PROJECT COST MODEL- VRR.DRILL COST. 55'/lROW CDC3 :: 
::--------------------------------------------------------:: 
: : PARAMETER c 0 T p E R c li E I I 

I ' 

::--------------------------------------------------------:: 
I I 
I I 

I I 
I I 

DRILL 
COST 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE : : 
COST :: 

: :--------------------------------------------------------:: 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

$0.50 
$0.60 
$0.70 
$0.80 
$0.90 
$1.(H) 
$1. 10 
$1.20 
$1.30 
$1.40 
$1.50 
$1.60 
$1.70 
$1.80 
$1.90 
$2.00 
$2. 10 
$i2 .. 2<) 
$2.30 
$2.40 
$2.50 

$4, 107 
$4,929 
$5,750 
$5,571 
$7,393 
$8,214 
$9,036 
$9,857 

$10,678 
$11,500 
$12,321 
$13,143 
$13,964 
$1'+, 786 
$15,607 
$16,428 
$17,250 
$18,071 
$18,893 
$19,714 
$2€), 535 

$8,691 
$8,691 
$8,691 
$8,691 
$8,691 
$8,691 
$8,691 
$8,691 
$8,691 
$8, f~91 
$8,691 
$8,691 
$8,691 
$8,591 
$8,691 
$8,691 
$8,691 
$8,691 
$8,691 
$8,691 
$8,691 

$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$1+, 605 
$4,605 
$4,605 
$4,.605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 

$1,285 
$1,2B5 
$1,285 
$1,285 
$1,285 
lli 1' 285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1' 285 
$1, 28~5 
$1,285 
$1,285 
$1,285 
$1,28::1 
$1' <::!85 
$1,285 
!f;1, 285 

$18, (,88 
$19, :50':1 
$20,331 
$21' 15i:::! 
$21,974 
$22,795 
$23,E16 
$24,43(:3 
$25,259 
~ •• :::6, 081 
$2:E., 902 
$27' 72:~ 
!1;28, 5Lf5 
$(::9, 36f:', 
$30, 188 
$~~1, 009 
$31,831 
$3i2, 65i:: 
$33,473 
$34, E:9~i 
$35, 11€, 

I 0 

' ' 
I 0 
I 0 

I I 
I 0 

I I 
I o 

I I 
0 I 

0 I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

0 I 
I I 

I I 
I I 

I I 
I I 

I I 
' I 

I 0 
I I 

I I 
I I 

I I 
I I 

I I 

' ' 
I 0 
0 I 

I I 
I I 

I I 
I I 

I I 
I l 

I:--------------------------------------------------------\ I 

======================================================~==== 

I: AML PROJECT COST MODEL- VAR.DRILL COST. 65'11ROW <DC4 :I 

I:--------------------------------------------------------: I 
l l PAHAfYIETER C 0 S T P E R ' ' I I 

::--------------------------------------------------------:I 
I I 
I I 

I I 
I I 

Df·HLL 
COST 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE : l 
COST :I 

::--------------------------------------------------------:I 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 

' ' 
I I 
1 I 

I I 
I I 

' ' ' ' 
I I 
I I 

I I 
I I 

I I 
I t 

I I 
I I 

I I .. 
' ' I I 

I I 
I I 

I I 
t I 

I I 
I I 

$0.5(1 
$0.50 
$(1.70 
$0.80 
$0.90 
$1.00 
$1. 10 
$1.20 
$1.30 
$1. ItO 

$1.50 
$1.50 
$1.70 
$1.80 
$1.90 
$2.00 
$2. 10 
$2.20 
$2.30 
$2.40 
$2.50 

$4,854 
$5,825 
$5,795 
$7,756 
$8,737 
$9,708 

$10,578 
$11,549 
$12,620 
$13,591 
$14,561 
$15,532 
$15,503 
$17,474 
$18, lt45 
$19, '+15 
$20,38€. 
$21,357 
$22,328 
$23,298 
$21~., 259 

$11,241 
$11,241 
$11,241 
$11,241 
$11,241 
$11,241 
$11,241 
$11,241 
$11,241 
$11,241 
$11,241 
$11,241 
$11, E:41 
$11' 241 
$11,241 
$1.1,241 
$11' 2:41 
$11,241 
$11,2~41 

$11,241 
$11,241 

$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5, 2i~7 
$5,227 
$5,227 
$5,227 
$5, 2i27 
$5, c::27 

$1,451 
$1,451 
$1,451 
$1,451 
$1,451 
$1,451 
$1,451 
$1,451 
$1,451 
$1,451 
$1,451 
$1,451 
$1' it51 
$1,451 
$1, 1+51 
$1,451 
$1,451 
$1,451 
$1,4::'il 
$1' 1t51 
$1,Lt51 

!li22, 773 
$23,744 
$24,714 
$25,585 
$26,656 
$i::~7, 527 
$28,597 
$2'3,568 
$30,53'3 
$31,510 
$32,480 
$:Cs:3, ~t51 
!li~3it' 4<'::2 
$35,39.3 
$36,363 
$37' 33'+ 
$38,305 
$39,27b 
$40, 2'+7 
$41, c::17 
$4i:O:, 1·98 

I I 
I I 

I I 
I I 

' . I I 

I I 
I I 

I J 
I I 

I I 
I I 

' ' ' ' 
I I 
I I 

I I 
I I 

I I 

' ' 
' ' I I 

0 I 
0 I 

' ' I I 

I I 
0 I 

I I 
I I 

0 I 
I 0 

' I I I 

I I 
I I 

I I .. 
: : 
I ' 0 I 

: :-------------------------------------------------------·:: 

\ 
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I I AML PROJECT COST MODEL- VAR.DRILL COST. 35'/2ROW IDC5 l I 

: :------~--------------------------------------------------: ~ 
I l PARAMETER C 0 S T P E R A C F~ E I I 

I I 

: :--------------------------------------------------------:: 
1 I 

I ' 
I I 
I I 

DRILL 
COST 

DRILL 
COST 

BI_A!H 
COST 

LABOR 
COST 

GENERAL COST/ACRE I I 
COST I I 

I 1 

: :--------------------------------------------------------:: 
I I 
I 1 

I I 
1 I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

l I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

$0.50 
$0.60 
$0.70 
$0.80 
$(1.9(1 
$1.(1(1 
$1. 10 
$1. 20 
$1.30 
$1,40 
$1.50 
$1.60 
$1.70 
$1.80 
$1. 90 
$2.00 
$2. 10 
$2.20 
$2. 3() 

$2.40 
$2,50 

$2,363 
$2,836 
$3,308 
$3,781 
$4,254 
$4,726 
$5,199 
$5,672 
$6,144 
$6,617 
$7,089 
$7,562 
$8,035 
$8,507 
$8,980 
$9,453 
$9,925 

$10, 3r;39 
$10,870 
$11,343 
$11,816 

$5,688 
$5,688 
$5,588 
$5,688 
$5,688 
$5,688 
$5,688 
$5,688 
$5,588 
$5,688 
$5,688 
$5,688 
$5,688 
$5,688 
$5,688 
$5,688 
$5,688 
$5,688 
$5,688 
$5,588 
$5,688 

$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
!lilf, 835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 

$1,328 
$1,320 
$1,328 
$1,328 
$1,328 
$1' 3<:::8 
$1,328 
$1' 328 
$1,328 
!~1' 328 
$1,328 
$1,328 
$1' 3f:8 
!l; 1' 321:3 
$1,328 
$1,328 
$1,328 
$1' ~!;28 
$1,328 
$1,328 
$1,328 

~·1'+,21'• 
$:l'+,G87 
$15, 15'3 
'$15, 63~:: 
$16,104 
$16,577 
$17,050 
$17,522 
$17,995 
$18, 4E,8 
$18,940 
$19,413 
$19,1385 
$<:~o, ;:~!:51-:1 

~i20, 831 
$21,303 
$21,776 
$22, 24':3 
$22,721 
$23, 19Lt 
$23,657 

I 1 
0 I 

I I 
I I 

I I 
I I 

I I 
1 I 

' 1 

' ' 
I I 
1 I 

I I 
1 I 

I I 
I I 

I I 
I 1 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
0 I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

: :--------------------------------------------------------:: 

==========-===============================•==-============ 
I: AML PROJECT COST MODEL- VAR.DRILL COST. 45'/2ROW CDC6 I I 

::--------------------------------------------------------:: 
I I PARAMETER C 0 S T P E R I I 

o I 

I:--------------------------------------------------------:: 
I I 
I I 

I I 
I I 

DRILL 
COST 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE : l 
COST I: 

I :--------------------------------------------------------: ' I I 

I ' $(),50 $3,038 $7' 131 !!;4, 835 $1,328 $16,332 I I 

' I I ' 
I I $0.60 $3,646 $7, 131 $4,835 $1,328 $16,940 I I 
I ' I ' 
I I $0,70 $4,254 $7' 131 $4,835 $1,328 $17,548 ' I 
I I I ' 
' I $0.80 $4,861 $7, 131 $4,835 $1,328 $18, 1 1::'0::." I I 
I I ;.;J,J I I 

I ' $0.90 $5,469 $7, 131 $4,835 $1,328 $18,763 I I 
I ' I ' 
I I $1.00 $6,077 $7, 131 $4,835 $1,328 $19,371 I I 
I I I I 

I I $1. 10 $5,684 $7, 131 $4,835 $1,328 $19,978 I I 
I I ' J 

I I $1. 20 $7,292 $7, 131 $4,835 $1' ;328 $i20, 586 : I 
I I I 

I I $1.30 $7,900 $7, 131 $4,835 $1, 3E:8 $21' 194 I I 
I I I I 

I . $1. 40 $8,507 $7, 131 $4,835 $1,328 $;:::1' 801 I I 
I ' I I 

I I $1. 50 $9, 115 $7, 131 $4,835 $1,328 $2~2, 409 I I 
I I ' . 
' I $1. 60 $9,723 $7, 131 $4,835 $1,328 $i:::3, 01., I I . I I ' 
I I $1.70 $10,330 $7, 131 $4,835 $1,328 $23, 52'+ I I 
I ' I I 

I I $1.80 $10,938 $7, 131 $4,835 $1,328 $<~4, 2:~2 I I 
I I I I 

I I $1. 90 $11' ~i46 $7, 131 $4,835 $1,328 $24,840 I I 
I I I I 

I ' $2.(10 $12, 153 $7, 131 $4,835 !l>1, 320 $25,441 I I 
I I I I 

I I $2. 10 $12,761 $'7 7 131 $4., 835 $1,328 $2b, ()~)~5 I I 
I I I I 

I I $2.20 $13,369 $7, 131 $4,835 $1' 32:8 $c:5, 563 I I 
I I I I 

' I $2. 3() $13,976 $7, 131 $4,835 $1,328 $27,270 ' I 
I I I I 

I I $2.40 $14,584 $7. 131 $'+, 835 $1,32B $;:::.:7, 87[:\ : : I I 

I I $2.50 $15. 1 g;::: $7, 131 $4,835 $1,328 $<'::8, I+EH.:. I I 
I I I I 

I 1--------------------------------------------------------: ' I 



AML PROJECT - BLAST COST MODEL. ANALI SYS NO. DC7 
====~========================= 

COMMENTS: VARIABLE DRILLING COST. 10 ACRE SITE. 
BASE CASE. 55 FT 0/8. DOUBLE ROW. 

DESIGN PARAMETERS : 

HDLE DIAM. 
\ LENDTH 

RUW SEPARAT. 
# HOLES 
PILLAR WIDTH 
'1. EXTRACTION 
SITE ARE:A 

LOADING PARAMETERS 

1. ALL ANFO 

G 
200 

8 
28 

30.0 
40.0'1. 

10 

2. BOTTOM DECK ENERGEL 
3. BOTTOM DECK !REGEL 

INCH 
FT 
FT 

FT 

~lCRES 

CHOICE 

NO. Fmws : 2 
ROOM WIDTH 20 FT 
HOLE SPACING 15 FT 
AV. DEPTH TO VOID C"C" 

.J....J FT 
~lREA OF INFLUENCE 4000 SQ. FT 
VOID/ACRE 17424 SQ. FT 
NO. BLASTS 44 

------) 2 

4. BOTTOM 2 DECKS ENERGEL 
5. BOTTOM 2 DECKS !REGEL 

-----------------------------------------------------------------------
DF<ILLING 

BUlSTINC3 

LABOR 

GENERnL 

TUTI=lL COST 

COST /1-iCF<E 

ROUIYI LINF.::-LJp 
PRODUCTION 

TOTAL 

ANFO 
SLURRY 
BCJOSTERS 
DTH DELAYS 
SURF. DEI_AYS 
HOLE PLUGS 
CAP~3 

PRIMI~LINE 

BALER TWINE 

TOT~)I_ 

LINEUP 
P f1E PI~ FH-H I 01\l 

BLASTING 

TOTAL 
OVERHEADS 

TOTAL 

TRIWEL 
SUBSISTENCE 
RENTALS 
MISC. 

TOTAL 

1£.5 FT IE 
1540 FT 1]1 

4233.7 
1459.9 

114 
114 

C::B 
28 

1 
1624 
3248 

LBS IE 
LBS @ 

IE 
1£1 
(p 

I ]I 

lp 

FT IE 
FT IE 

1. 75 HRS (~ 

3. 50 HRS 1]1 

10.00 HRS 1]1 

~; 1. 000 /FT 
$ 1.000 /FT = 

$ 

$ 

$ 

$ 

0. 145 
0.350 
3.200 
1. 750 
2. 25() 
1. 850 
2.000 
0.079 
0.003 

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

$ 20.00 /HR 
$ 30. (H) 11-m 
$ 60.00 /HR 

50 '1. DIR LAB 

/BLAST 
/BU~ST 

/BLAST 
/BLAST 

/BLAST 

<BASED ON THIS BLAST> 

= 
= 
= 
= 
= 
= 
= 
= 

= 

= 

= 
= 
= 
= 

COST 

$1[.5.00 
$1,540.00 

$1,705.00 

$613.88 
$525.56 
$36'+. 80 
$199.50 

$63.00 
$51. 80 

$2. (H) 

$127.48 
$8. 12 

$1, '3~:i6. 14 

$3~i. 00 
$105.00 
$500.00 

$740.00 
$370.00 

$1, 110.00 

$68. 18 
$1'+0. 00 
$62.50 
$3'+. 09 

$304.77 

= $5,075.91 

--$22,110.68 
. ,, 

/ ~ "'"'""========,.~====o:============================================================== 



AML PROJECT - BLAST COSTING MODEL. COSTS USED 
===~=====·===·=================== ========== 

DRILLING COST 

EXPLOSIVES COSTS 

RI\JFO 
SLUHRY 

BOOSTERS 
DTH DELAYS 

SURF. DELAYS 
r·IOLE PLUGS 

CAPS 
PRII"1ALINE 

NDNEL T'LINE 
BALER TWINE 

LABOR COSTS 

BLAST. ENGR. 
FIELD ENGR. 
LABORER 

GENERAL COSTS 

/F'T 

/LB 
/LB 
EACH 
EACH 
E~iCH 

EACH 
EACH 
/FT 
/FT 
/FT 

/HR 
/HR 
/HR 

8 INCH 6 INCH 
$1.500 $1.000 

BATCH 1 
!f;(l. 14~) 

$0.350 
$3.200 
$1.750 
$2.250 
$1.850 
$;;::. OCH) 
$0.07'3 
$0.057 
$0.003 

$30.00 
$20.00 
$10.00 

TRAVEL (PICKUP RENTAL, MILEAGE, GAS, MOBILIZATION) 

TOTAL FOR PROJECT 
PER BLAST 

SUBSISTENCE 

EI\IG I f\IEERS 
U~EtOHEHS 

!]I 

I ]I 

1i50 /DRY 
$40 /D~W 

RENTALS 
-------

TOTAL FOR PROJECT 
PER BLAST 

SEISt'llOGRAPH l]i $500 
1•1AGAZ I NES I ]I $400 
TF~AILER (~ $350 

TOTAL FOR PROJECT 
PER BLAST 

MISCELLANEOUS 

t'IIISC. FIELD EQUIPMENT 
GENERAL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTAL FOR PROJECT 
PER BLAST 

' • t 

/IYJONTH 
/MONTH 
/t'IIONTH 

= 
= 
= 

$3, (l(l(l. (H) 

$68.18 

$4, ltOO. 00 
$1,7b0.00 

$6,160.00 
$140.00 

$1,100.00 
$880.00 
$770.00 

$2,750.00 
$62.50 

$750.00 
$450.00 
$300.00 

$1,500.()0 
$34.09 

\ 



\ 

/5/ 

,, 
========================================================== 

I I RML PROJECT COST MODEL- VRR.DRILL COST. 55'/2ROW CDC7: I 
I 1--------------------------------------------------------l I 
: : PRRRMETER C 0 8 T P r::.: R R C r~ E I I 

I I 

:--------------------------------------------------------1: 
Dr-HLL 
COST 

DRILL 
COST 

BLRST 
COST 

umoR 
COST 

GENERAL COST/ACRE : I 
COST :: 

:-~------------------------------------------------------:: 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

1 I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

$0.50 
$0.60 
$0.7(1 
$0.80 
$0.90 
$1.00 
$1. 10 
$1.20 
$1.30 
$1.40 
$1.50 
$1.60 
$1.70 
$1.80 
$1.90 
$2.00 
$2. 10 
$2. 2() 

$2. 3() 

$2.40 
$2.50 

$3,713 
$4,456 
$5, 199 
$5,942 
$6,684 
$7,427 
$8,170 
$8,912 
$9,655 

$10,398 
$11,140 
$11' 883 
$12,626 
$13,369 
$14,111 
$1't, 854 
$15,597 
$15,339 
$17,082 
$17,825 
$18,557 

$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8,521 
$8, 5;:::1 
$8,521 

$it, 835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,B35 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 

$1,328 
$1,328 
$1,328 
$1,328 
$1,328 
$1,328 
$1,328 
$1,328 
$1,328 
$1, 3;;:B 
$1,328 
$1,328 
$1,328 
$1, 3c::a 
$1,328 
$1,328 
$1,328 
$1,328 
$1,328 
$1,328 
$1,328 

$18,397 
$19, 140 
$19,883 
$20,525 
lf>21' 368 
$22, 11l. 
$22,853 
$23,596 
$2'+, 339 
$25,081 
$25,824 
$25,567 
$27,310 
$28, 05<:~ 
$28,795 
$29,538 
$30,280 
$31,023 
$31,765 
$32,508 
$33,251 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
o I 

I I 
I I 

I I 
I I 

I I 
I I 

! I 
! I 

I I 
I I 

I I 
I I 

I I 
I ! 

I l 
I I 

I I 
I I 

I I 
I l 

I I 
l I 

I I 
l I 

I I 
I I 

I I 
I I 

I I 
I I 

I :--------------------------------------------------------1 

=================================================a===••=== 
I I RML PROJECT COST MODEL - VRH. DFULL COST. 55' /i.~ROW <DC8 I I . I I I 

I :---------------------------------------------------------: I 
I I 

' I PAH~~IYIETE R c 0 s T p E R f.i c R E I I 
I I I I 

I :--------------------------------------------------------: ' I I 

I I DHIL.L DRILL E!LAST LRBOR GENE HAL COST/RCRE I I 
I ' I I 

I I COST COST COST COST COST I I 
I I I I 

I :--------------------------------------------------------: I . I 

I I $0. 50 1>4, 389 $11,020 $5, 4tY~ $1,502 $~~2, 3r:39 l : I I 

I I $0. 60 $5,265 $11' 020 $5,489 $1' 502 $23, 277 I I 
I I I I 

I I $0.70 $E,, l.44 $11, 020 $5, 489 $1' 502 $24, 154 I I 
I I I I 

I I $0. 80 $7,022 $11,020 $5,489 $1' 5Cl2 $i.=::5, ()3i.:'~ I I 
I ' I I 

I I $0. 90 lf>7' 900 $11,020 $5, 4·89 $1,502 $25,910 I I 

' I I I 

' I $1. 00 $8,777 $11,020 $5,489 $1' so;::: $26, 788 I I 
I I . I 
' I $1. 10 $9,655 $11,020 $5,489 $1.,502 $27,565 I I 

' I I I 

: ' ':li 1 • 20 $10,533 $11,020 $5,489 $1' 5<)2 $28, 5'+~3 I ' ' ' I 

' ' $1.30 $11,411 $11, 020 $5,489 $1,502 $29,421 I ' ' ' I I 

' ' $1. 40 $1i.=::, 288 $11' 020 $5,489 $1' 5(li.~ $30,299 I I 
I I I I 

I ' $1. 50 $13, 156 $11, Oi.7:0 $5~ 489 $1,502 $31' 176 I I 
I ' I I 

' I $1. 50 $14, (ll~4 $11' 020 $f.), 489 $1' 502 $-::'•;::. 05'+ I I 
I I ... JL.;:;.' I I 

I ' '.fil. 70 $1't, 9i:21 $11?020 $<=' 489 $1' ~502 $32,932 I I 
I I ...J' I I 

I I $1. 80 $15, 7'-99 $11' 020 $5, 489 $1,502 $"":'~ 8013 I I 
I I ......... ' I I 

: I $1. 90 ~>1 E., E·77 $1.1,020 $5,489 $1,502 $34,687 I I 
I I I 

I ' :1~ ~7~ • 00 $17' ~)5~) $11' 020 !f;~.:;, 489 $1' 50i.':: $35, 55~3 : l ' ' 
I ' ~·; ;::~ . lO $18, 43fc $1l' 020 $5,489 $1,502 lf>36, 4't3 I I 
I ' I I 

: ' '*'2· .:::o $19, 310 $11, o;:::o $5,489 $1' 5(J2~ $37, 32() I I . I I 

' I '~2. 3(> !f;2(1' 188 $11' 020 $5,489 $1' ~j02 1•38, 198 I I . I I I 

I . ~t;;::. '+0 $21,0b5 $11, OE:O $~5, 409 $1' 5(J2 $39, 075 I : ' I ' 
' ' $;~. 5() !l~l~ 1 , ~:1l'+3 $11, 0~~0 9;~;, l•89 $1' ~i02 $39. 95'+ ' . ' ' I I 

' :--------------------------------------------------------: I 
I ' 
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APPENDIX G-3 

COST MODEL ANALYSIS 
VARIATION OF AML BLASTING COST PER ACRE WITH 

EXPLOSIVES COST 
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========~==================================~====================== 

l lAML PROJECT COST MODEL- VARIABLE EXPLOSIVE COST. 35'/1R. <EC1 I I 
I I 

; 1-----------------------------------------------------------------~: 
I I 
I I PARAMETER C 0 8 T P E R A C R E I I 

I I 

: :-----------~-----------------------------------------------------:: 
I I 
I I ANr=O 
: l COST/LB 

SLURRY 
COST/LB 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/AC~E I l 
COST ; ; 

I!----------------------------------------------------------------: t 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

$0.100 
$0. 110 
lf;(l. u::o 
$0.130 
$0.140 
$0.1.50 
$0. 1 E,O 
$0.170 
$0.180 
$0. 1'30 
$0.200 
$0.210 
$t). 2C:C, 
$0.230 

$0.350 
$0. 3€=,0 
$!). 370 
$0.380 
$0.390 
$0.400 
$(1. 4l. 0 
$0.420 
$0.430 
$0.440 
$0.450 
$0.460 
$0.470 
$0.480 

$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5,227 
$5, 2C::7 
$5,227 
$5,227 
$5,227 
$5, 2E~7 
$5,227 
$5,227 
$5, 22~7 

$5,398 
$5, ~528 
$5,658 
$5,788 
$5,917 
$6,047 
$6, 1.77 
$6,307 
$6, il·37 
$6, 56t=J 
$6,696 
$6,826 
$6, 95E, 
$7,08~5 

$4,605 
$4, f::.05 
$4,605 
$4, E.O~i 
$4,605 
$1+, 605 
$4,605 
$4,605 
$4,605 
$4,605 
!li4, 605 
$4,605 
$4,605 
$4, E.O!:'i 

$1' f:85 
$1,285 
$1,285 
$1,285 
$1,285 
$1' ;:::85 
$1,285 
$1' 285 
$1,285 
$1.,285 
$1,285 
$1' 285 
$1, 285 
$1,285 

$16,515 
$16,645 
$16,775 
$16,904 
$17,034 
$17' 164 
$17,294 
$17,423 
$17,553 
$17,683 
$17,813 
$17,943 
$18, (17f: 
$18,202 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

l I 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

~ :----------------------------------------------------------------:: 

~================================================================== 

l :AML PROJECT COST MODEL - VARIABLE EXPLOSIVE COST, 45' /1R. <EC2 I I 
I I 

: ~----------------------------------------------------------------1 ~ 
I I 
I I PARAMETER C 0 8 T P E R A C R E I I 

I I 

::----------------------------------------------------------------:I 
I I 
I I RNFO SLURRY 
I I COST/LB COST/LB 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE l l 
COST I I 

I I 

I 1----------------------------------------------------------------l I 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

$0. 100 
$0. 110 
$0. 1 ;:~o 
$0.130 
$0.140 
$0. 150 
$0.160 
$0.170 
$0.180 
$0.190 
$0.200 
$0.210 
$0.220 
$0.230 

$0.350 
$(1.360 
$0.370 
$0.380 
$0.390 
$0.400 
$0.410 
$0.420 
$0.430 
$0.44(1 
$0.450 
$0.460 
$0.470 
$0.480 

$6,721 
$f;, 7<::: 1 
$5, 7C:: 1 
$6,721 
$6,721 
$6,721 
$6,721 
$6,721 
$6,721 
$6,721 
$6,721 
$6,721 
$6,721 
$6,721 

$6, £)37 
$6,819 
$7,001 
$7, 183 
$7,354 
$7' ~546 
$7,728 
$7,909 
$8,091 
$8,273 
$8,454 
$8,636 
$8,818 
$8,999 

$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4, E,05 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 
$4,605 

$1' 285 
$1,' 2:85 
$1,285 
$1' 285 
$1,285 
$1,285 
$1' 285 
$l.' ;:?:85 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 
$1,285 

$19. c::48 
$19,429 
$19,611 
$19,793 
$19,974 
$20, 156 
$20,338 
$20,519 
$20,701 
$20,883 
$21' 065 
$21,246 
$21,42EI 
$21,610 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

: ~----------------------------------------------------------------:: 



f41>1L i ,\, rr ' r ···· BLAST COST MODEL. Al\lALISYS NO. I ; 

=============~==~============= 

COMMENTS: VARIABLE EXPLOSIVES COST 

DESIGN PARAMETERS : 

HOLE DH~M. 
LENGTH 
RDW SEPARAT. 
# HOLES 
PILLAR WIDTH 
1- EXTRACTION 
SITE AREA 

LOADING PARAMETERS 

1. ALL ANFO 

6 
350 

8 
30 

18.0 
40.01-

10 

2. BOTTOM DECK ENERGEL 
3. BOTTOM DECK !REGEL 

INCH 
FT 
FT 

FT 

RCRES 

CHOICE 

10 ACRE SITE. BASE CASE. SINGLE ROW. 

NO. ROWS : 
RIJOIYJ WIDTH 12 FT 
HOLE SP(.".JCING 12 FT 
AV. DEPTH TO VOID 55 FT 
AREA OF INFLUENCE 4200 SQ. FT 
VOID/RCRE 17424 SG!. FT 
NO. BLASTS 42 

------> 2 

4. BOTTOM 2 DECKS ENERGEL 
5. BOTTOM 2 DECKS IREGEL 

-----------------------------------------------------------------------
COST 

DFULLING 
_,...-,.., ______ 

ROOIYJ LINE-UP 33(J FT IE $ 1. 000 /FT = !1;330, (H) 

PRODUCTION 1650 FT l!t $ 1.000 /FT -· $1.,650.00 

------------
TOTAL $1,'380.00 

BLASTING 
-------- ANFO 4536. 1 LBS @ $ 0.150 /LB = $680.41 

SLURRY 1564.2 LBS lg $ 0.41)(1 /LB = $625.56 
BOOSTERS 122 I ]I 3.200 EACH = $3'::30. 40 
DTH DELAYS 1.-.. -. c. c. @ 1.750 EACH = $213.50 
SURF. DELAYS 30 IE 2. 25() EACH = $67.50 
HOLE PLUGS 3() @ 1. 850 ERCH = $55.50 
CAPS 1 I ]I 2.000 EACH = $2.00 
PRIMALINE l. 740 FT @ $ 0.07'3 /FT = $136. 5':3 
BALER TWINE 3480 FT @ $ 0.003 /FT = $8.70 

------------
TOTRL $2, 1 ao. 2£:. 

LABOR 
----- LINEUP 1. 75 HRS 1]1 $ 20.00 /HR = $35.00 

PREPARATION ~~. 5CJ HHS (!f $ 30.00 11-m = $105.00 
BLASTING 10.00 HRS 1]1 $ 60.00 /HR = $600.00 

------------
TOTAL $740.00 
OVERHEADS 50 ~ DIR LAB = $370.00 

------------
TOTRL $1,110.00 

GENERAL 
------- TRRVEL /BLAST = $71. 43 

SUBSISTENCE /BLAST ::: $140.00 
RENTALS /BLAST - $62.50 
MISC. /BLAST = $35.71 

------------
TOTAL /BLAST $30'3.64 

------------
TOTAL COST $5,57'3.'31 

COST/ACHE <BASED ON THIS BLAST) • I,._ 

\ 



\ 

A~L PROJECT - BLAST COSTING MODEL. COSTS USED 
====~============================ ========== 

DRILLING COST 

EXPLOSIVES COSTS 

ANFO 
SLURRY 

BOOSTEHS 
DTH DELAYS 

SURF. DELAYS 
HOLE PLUGS 

CAPS 
PRIMALINE 

NOI\lEL T' LINE 
BALER TWINE 

LABOR COSTS 

BL.AEiT. E~NGR. 

FIELD ENGH. 
LABORER 

GENERAL COSTS 

/FT 

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

/HH 
/HR 
/HR 

8 INCH 6 INCH 
$1.500 $1. 000 

BATCH 1 
$0. 150 
$0.400 
$3.200 
$1.750 
$2.250 
$1.850 
$2.000 
$0.079 
$0.057 
$0.003 

$30.00 
$20. (ll) 
$10.0(1 

TRAVEL <PICKUP RENTAL, MILEAGE, GAS, MOBILIZATION> 

TOTAL FOR PROJECT 
PER BLAST 

SUBS I !:.HENCE 

ENGINEERS 
LABORERS 

@ 

I ]I 
$50 /DAY 
$40 ;mw 

liENH~U3 

-------

TOTAL FOR PROJECT 
PER BLAST 

SE I 8111DGRAPH I ]I $500 
MAGAZINES 1]1 $400 
TRAILER 1]1 $350 

TOTAL FOR PROJECT 
PER BLf.~ST 

MISCELLANEOUS 

MISC. FIELD EQUIPMENT 
GENERAL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTAL FOR PROJECT 
PER BL~lST 

/MONTH 
/MONTH 
/MONTH 

= 

= 
= 
= 

$3,000.00 
$71.43 

$4,200.00 
$1 ' €,80. (!() 

$5, 880. (H) 

$140.00 

$1,050.00 
$840.00 
$735.00 

$2,625.00 
$62.50 

$750.00 
$.lf50. (I (I 
$300.00 

$1 , 50(1, (H) 

$35.71 



================================================================-= 
I IAML PROJECT COST MODEL- VARIABLE EXPLOSIVE COST, 55'/1R. <EC3 :I 
::----------------------------------------------------------------:I 
I I 
I I PARAI'<IETER C 0 S T P E R A C R E I I 

I I 

~ ~---------------------------------~-------------------------------~: 
I I 
I 1 ANFO Sl_URRY 

COST/LEI 
DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE : I 
I : COST /LB COST I 0 

1 1 

: :----------------------------------------------------------------; i 
1 I $0. 100 $0.350 $8,214 $7,780 $4, E,05 $ :l' 2:85 $21,883 : 1 
1 I . 
I I $0. 110 $0.350 $8,214 $8,033 $4, e.o::; $1,21:.15 $22, 136 I . 
' 1 I 1 

' 1 $0. 120 $0.370 $8,214 $8,285 $4,E.05 $1' <C::85 31::1':3 1 1 
I I I I 

I 1 $0. 130 $0.380 $8,214 $8,539 $4,605 $1,285 $22,542 I I 
1 I I I 

I 1 $0. 140 $0.390 $8,214 $8,792 $4,505 $1,285 $22,895 1 I 
I I 1 1 

I I $0. 150 $0.400 $8,214 $9,045 $4,605 $1,285 $23, 149 1 . 
I I 1 1 

I I $0. 160 $0.410 $8,214 $9,298 $4,505 $1,285 $23,402 I I 
1 I 1 ' 
I I $0. 170 $<). '+20 $8,214 $9,551 $'+, 605 $1' 285 $23,655 I I 
I I ' I 

I I $0. 180 $0.430 $8,214 $9,804 $4,505 $1,285 $23,908 1 I 
I I I I 

I r $(1, j_ 90 $0.440 $8,214 $10,057 $4,605 $1.,2135 $24, 161 I I I 1 I I 

1 I $0.200 $0.45(1 $8,214 $10,310 $4,605 $1,285 $24,414 I I 
I I I I 

1 1 $0. c:: 1 (I $0.450 $8,214 $10,553 $'+,EO::; $1' 285 $24,557 1 I 
I I I 1 

I I $0.220 $0.470 $8,214 $10,815 $4,605 $1,285 $;:::'+, 920 I I 
1 1 1 ' 
I : $0. i23Cl $0.480 $8,214 $J.1,070 $1+, 605 $l.' 2:(~5 $25, 173 1 I 
I 1 I 

I 

~----------------------------------------------------------------~ 
I 

1 1 

================================================================== 
:: AML PROJECT COST MODEL - VARIABLE EXPLOSIVE COST, 55' I 1F~. <EC4 I I 

I I 

~ :----------------------------------------------------------------:: 
I t 
1 1 PARAtr1ETER C 0 S T P E R A C R E I I 

I I 

: :-----------------------------------------------------------·-----1 t 
t I ANFO SLURRY DRILL BLAST LABOR GEI\IEBAL COST/ACRE I I 
1 1 1 1 

I 1 COST/LB COST/LB COST COST COST COST I I 
I 1 t I 

----------------------------------------------------------------: I 
I 

$(), 100 $0.350 $'3,708 $'3,950 $5,227 $1' lf51 $26, 3'f~) I I 
I I 

$0. 110 $0.350 $9,708 $10,310 $5,227 $1,451 $25,595 I I 
I I 

$0.120 $0.370 $9,708 $10,660 $5,227 $1,451 $27,045 1 I 
1 1 

$1).130 $0.380 $9,708 $11,011 $5,227 $1,451 $27,395 1 ' I . 
$0. 14(1 $0.390 $'3,708 $11' 351 $5, 2:27 $1,451 $<:::7, 747 I I 

1 I 

$0. 150 $0, 'tOO $9,708 $11,712 $5, i.:::27 $1,451 $28,097 I I 

' 1 

1 I $0. 160 $0.410 $9,708 $12,062 $5,227 $1,451 $28,447 I I 
I I 1 I 

1 1 $0,170 $0.420 $9,708 $12,412 $5,227 $1,451 $28,798 I I 
1 I I I 

1 I $0.180 $0.430 $9,708 $12,763 $5,227 $1,451 $29,148 I 1 
I I I I 

I I $0.190 $0.440 $9,708 $13,113 $5,227 $1' 451 $29,49'3 I I 
I I I I 

I I $0.200 $0.450 $9,708 $13,464 $5,227 $1,451 $29,849 1 I 
1 I I I 

I I $0.210 $0.450 $9,708 $13,814 $5,227 $1,451 $30, 199 I I 
I 1 I ' 
I I $0.220 $0.470 $'3,708 $14,165 $5,227 $1,451 $30,550 1 I 
I I 1 1 

I I $(1.230 $0.480 $9,7(18 $14,515 $5,227 $1,451 $30,900 I I 
1 1 I I 

I 

:----------------------------------------------------------------~: 1 

,, 

\ 
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===::== 
l lAML PRO,JECT COST MODEL - VARIABLE EXPLOSIVE COST, 35' /2R. <EC!J :: 
: :----------------------------------------------------------------~: 
I I 
I I Pt:mAMETER C 0 S T P E R A C R E I I 

I I 

: :----------------------------------------------------------------: t 
I I 
I I ANFO SLUiiRY 
:: COST/LB COST/LB 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE : : 
COST I I 

I I 

::----------------------------------------------------------------:: 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

> I 
I I 

I I 
I I 

$0.100 
$0. 110 
$0.120 
$0. 130 
$0,140 
$0.150 
$0.150 
$0.170 
$0.180 
$0. 190 
$0.200 
$0.210 
$0.220 
$0.230 

$0.350 
$0.350 
$0.370 
$0.380 
$0.390 
$0.400 
$0.410 
$0.420 
$0.430 
$0.440 
$0.450 
$0.450 
$0.470 
$0.480 

$'+, "125 
$4,725 
$4,726 
$4,726 
$4,726 
$4,726 
$4,725 
$4,726 
$4,726 
$4,726 
$4,725 
$4,725 
$4,725 
$4,726 

$5,294 
$5,421 
$5,548 
$5,675 
$5,803 
$5,930 
$5,057 
$6, 184 
$5,311 
$6,438 
$6,556 
$6,693 
$6,820 
$6, 9'+7 

$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$1+, 835 

$1,328 
$1' 328 
$1,328 
$1' 328 
$1,328 
$1' 328 
$1,328 
$1,328 
$1,328 
$1,328 
$1,328 
$1,3i28 
$1,328 
$1,328 

$16, 183 
$16,310 
$16,437 
$16,564 
$16,692 
$16,819 
$16, 9'+6 
$17,073 
$17,200 
$17,328 
$17,455 
$17,582 
$17,709 
$17,836 

I > 
I I 

> I 
> I 

I I 
> I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I > 
I I 

I t 
I I 
I I 

I I 
I I 

I I 
I I 
I I 

I I 
I I 

: ~----------------------------------------------------------------:: 

================================================================== 
I UC!ML PROJECT COST MODEL - VARIABLE EXPLOSIVE COST, 45' /2R. <EC6 I I 

I I 

: 1----------------------------------------------------------------~: 
I I 
I I PARAMETER C 0 S T P E R A C R E I I 

I I 

I~----------------------------------------------------------------:: 
I > 
I I ANFO 
I I COST/LB 

SLURRY 
COST/LB 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE I I 
COST :: 

~ :--~-------------------------------------------------------------~ ~ 
I I 
I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I > 

I I 
I > 

$0.100 
$0.110 
$(1. 120 
$0. 130 
$0.140 
$0.150 
$0. 150 
$0.170 
$0.180 
$(1. 190 
$0.200 
$0.210 
$0.220 
$(1,230 

$0.350 
$0.350 
$0.370 
$0.380 
$0.390 
$0.400 
$0.410 
$0.420 
$0.430 
$0.440 
$0.450 
$0.450 
$0.470 
$0.480 

!1>6, 077 
$5,077 
$5,077 
$6,077 
$6,077 
$5,077 
$6,077 
$6,077 
$6,077 
$5,077 
$6,077 
$6,077 
$6,077 
$6,077 

$6,508 
$6,686 
$6,854 
$7,042 
$7,220 
$7,398 
$7,577 
$7,755 
$7,933 
$8, 111 
$8,289 
$8, lt57 
$8,545 
$8,823 

$4,835 
$4,1:}35 
$4,835 
$4,835 
$'+, 835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$4,835 

$1' 3.::8 
$l.,328 
$1' 3L:!8 
$l.,3i28 
$1' 32C:) 
$1,328 
$1,328 
$1' 3i28 
$1,328 
$1' 3i:?:8 
$1,328 
$1,328 
$1,328 
$1,328 

$18,7'+8 
$18, '::J25 
$19,104 
$19,282 
$19, '~60 
$19,638 
$19,815 
$19, 9':34 
$20,l.72 
$20,350 
$20,528 
$20,706 
$20,884 
$21,052 

> I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

> I 
> I 

I > 
> I 

~:----------------------------------------------------------------:I 

, I' 



AML PROJECT - BLAST COST MODEL. ANAL_ I SYS NO. EC7 
============================== 

COMMENTS: VARIABLE EXPLOSIVES COST 

DESIGN PARAMETERS : 

HDLE DI~lM. 

LENGTH 
f., 

200 

10 ACRE SITE. BASE CASE. DOUBLE ROW. _____________ / _________________________________ _ 

INCH NO. ROWS : 2 
FT ROOM WIDTH 20 FT 

\ ROW SEPARAT. 
# HOLES 
PILLAR WIDTH 
'1- EXTRACTION 
SITE AREA 

8 
28 

30.0 
40.01-

10 

FT 

FT 

ACRES 

HOLE SPACING 
AV. DEPTH TO VOID 
AREA OF INFLUENCE 
VOID/ACRE 
NO. BLASTS 

15 FT 
55 FT 

4000 SQ. FT 
1742Lf SQ. FT 

44 

(~ 

LOADING PARAMETERS CHOICE ------) 2 

1. r-1LL ANFO 4. BOTTOM 2 DECKS ENERGEL 
2. BOTTOM DECK ENERGEL 
3. BOTTOM DECK IREGEL 

NULLING 
--···--------

BLASTING 
--·- .. · .. --.--

LAB OF~ 

GENE HAL 

TOTAL COST 

ROOIYI LINE-UP 
PHODUCTION 

TOTAL 

ANFO 
SLURRY 
BDOSTERS 
DTH DELAYS 
SURF. DELAYS 
HIJLE PLUGS 
Cf:)pS 
PRIMALINE 
BALER TWINE 

TOTAL 

LINEUP 
PREPARATION 
BLASTING 

TDTAL 
OVERHEADS 

TOTAL 

TRAVEL 
SUBSISTENCE 
RENTALS 
MISC. 

TOTAL 

5. BOTTOM 2 DECKS !REGEL 

165 FT @ 

1540 FT @ 

4233.7 LBS @ 

1459.9 LBS @ 

114 @ 

114 @ 

28 @ 

28 I ]!I 

1 @ 

1624 FT 1]1 

3248 FT l]t 

1. 75 HRS 111 
3. 50 HRS (!lf 

10. (H) HRS IE 

$ 1. 000 /FT 
$ 1. 000 /FT 

$ o. 150 /LB 
$ 0.400 /LB 

3.200 EACH 
1.750 EACH 
2. 25(> EACH 
1.850 EACH 
2:. 000 EACH 

$ 0.079 /FT 
$ 0.003 /FT 

$ 20.00 /HH 
$ 30.00 /HH 
$ 60.00 /HR 

50 1- DIR LAB 

/BLAST 
/BLAST 
/BLAST 
/BLAST 

/BLAST 

= 
= 

COf:H /ACHE <BASED ON THIS BLAST> 

' , I 

COST 

$165.00 
$1,540.00 

$1,705.00 

= $635.05 
= $583.95 
= $364.80 

= $63.00 
= $51.80 
= $2.00 
= $127.48 
= $8. 12 

= 
= 

= 

= 
= 
= 
= 

$2,035.70 

$35.00 
$105.00 
$600.00 

$740.00 
$370.(1(1 

$1,110.00 

$68.18 
$140.00 
$62.50 
$34.0'3 

$304.77 

= $5,155.48 

= $2~::::, 457. 26 

============Raa=m===============================~===========~=======:m: 



t-IIVIL PRUJ Ll:T - BLASI COST I 1\JG IYIODEL. t..::US I b u: ''--iJ 
-=======2======================== ========== 

/{/ 7 

DRILLING COST 

EXPLOSIVES COSTS 

ANFO 
SLURRY 

BOOSTERS 
DTH DELAYS 

SURF. DELAYS 
HOLE PLUGS 

C~=IPS 

PR IIYIAL INE 
NONEL T'LINE 
BALER TWINE 

LABOR COSTS 

BLAST. ENGR. 
FIELD ENGR. 
U·1BORER 

GENERAL COSTS 

/FT 

/LB 
/LB 
Ef.1CH 
EACH 
EACH 
EACH 
H~CH 

/FT 
/FT 
/FT 

/HR 
/HR 
/HR 

8 INCH 6 INCH 
$1.500 $1. 000 

BATCH 1 
$0. 150 
$0.400 
$3.200 
$1.750 
$j::. C::50 
$1.850 
$2.000 
$0.079 
$0.057 
$(1,003 

$31).(!0 
$20. (H) 

$10. (H) 

TRAVEL <PICKUP RENTAL, MILEAGE, GAS, MOBILIZATION> 

TOTAL FOR PROJECT 
PER BLAST 

SUBSISTENCE 

ENGINEERS 
LABORERS 

@ 

1]1 
$50 /DAY 
$40 /DAY 

f~ENTALS 

-------

TOTAL FOR PROJECT 
PER BLAST 

SEISil!OGRAPH 1]1 $5(1(1 
MAGAZINES @ $40(1 
TRAILER I !I $350 

TOTAL FOR PROJECT 
PER BLAST 

MISCELLANEOUS 

MISC. FIELD EQUIPMENT 
GENERAL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTAL FOR PROJECT 
PER BU=IST 

; '. 

/IYIONTH 
/MONTH 
/MONTH 

= 
= 

= 
= 
= 

$3,000.00 
$68.18 

$4,400.00 
$1,760.00 

~!;6, 150. 00 
$140.00 

$1, 1 (1(1, (H) 

$880.00 
$770.00 

$2, 750. (H) 

$52.50 

$750.00 
$450.00 
$300.00 

$1,500.00 
$34.09 

\ 



\ 

================-================================================= 
: l~iML PROJECT COST MODEL- VARIABLE EXPLOSIVE COST, 55'/2R. <EC7 I I 

I I 

::----------------------------------------------------------------:I 
I I 
I I PARAMETER C 0 S T P E R A C R E I I 

I I 

I 1----------------------------------------------------------------l I 
I I 
I I ANF'O 
I I COST /LB 

SLURRY 
COST/LB 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE I I 
COST II 

::-----------------------------------------------------------------:I 
I I 
I I 

I I 

' ' 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I .. 
I I 
I I 

I I 
I I 

I I 
I I 

' ' I I 

I I 
0 I 

I I . ' 

$0. 100 
$0.110 
$(1. 120 
$0.130 
$0. 140 
$0. 150 
$0.150 
$0.170 
$0.180 
$0.190 
$0.200 
$0.210 
$0.220 
$0.2:30 

$0.350 
$0.350 
$0.370 
$0.380 
$0.390 
$0.400 
$0.410 
$0.420 
$0.430 
$0. '+40 
$0.450 
$0.450 
$0.470 
$0.480 

$7,427 
$7,427 
$7,427 
$7,427 
$7,427 
$7,427 
$7,427 
$7,427 
$7,427 
$7,427 
$7,427 
$7,427 
$7,427 
$7' 4~-::7 

$7,527 
$7' 87~5 
$8, 123 
$8, 37i2 
$8,520 
$8,858 
$9,115 
$9,354 
$9,512 
$9,8E.O 

$10,108 
$10,356 
$10, E,OLt 

$10,1352 

$4,835 
$4,835 
$4,835 
$4,835 
$4,835 
$it, li33~i 
$4,835 
$4,835 
$4,835 
$4,835 
$1+, 835 
$4,835 
$4,835 
$It, 1:)35 

$1,328 
$1,328 
$1,32B 
$1,328 
$1,328 
$l.,328 
$1,328 
$l., 3;:::8 
$1,328 
$1., 3•:::8 
!1\ 1 ' 3•?.8 
$1.,328 
$1,328 
$1, 3i:::B 

$2l., ;:::17 
$21,455 
$21,713 
$21, 9E,1 
$22, c::09 
$22, 4::'i7 
$22,705 
$22,953 
$23, •::::01 
$23,449 
$23, (:)97 

$23,945 
$24, 193 
$;;::1+, 4Lf 1 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I . ' I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

: :-----~-----------------------------------------------------------:: 

===============================================================~== 
I IAI"'L PROJECT COST MODEL - VARIABLE EXPLOSIVE COST, 55' /2R. <EC8 I I 

I I 

::----------------------------------------------------------------:: 
I I 
I I PARAMETER C 0 S T P E R A C R E I I 

I I 

I:----------------------------------------------------------------:: 
I I 
I I ANFO 
I I COST /LB 

SLURRY 
COST/LB 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE I I 
COST I: 

:1----------------------------------------------------------------:: 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I .. 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

$0. 100 
$0.110 
$0.120 
$0.130 
$0. 140 
$0.150 
$0.150 
$(1. 170 
$0.180 
$0.190 
$0.200 
$0.210 
$0.220 
$0.230 

$0.350 
$0.360 
$0.370 
$0.380 
$0.390 
$0.400 
$0. 41(1 

$0. 4•:::o 
$0.430 
$0.440 
$0.450 
$0.460 
$0.470 
$0.480 

1;8, '7T1 
$8,777 
$8,777 
$8,777 
$8,777 
$8,777 
$8,777 
$8,777 
$8,777 
$8,777 
$8,777 
$8,777 
$8,777 
$8,777 

$9, 754· 
$10,107 
$1 o, lt51 
$10,794 
$11, :1.37 
$11' 481 
$11, 824· 
$1•=:, tE.B 
$12,::!11 
$12,854 
$13,198 
$13,541 
$13, B8!'.'i 
$14,228 

$5,489 
$5, Lt8r:;) 

$5,489 
$5,489 
$5,489 
$5,489 
$5,489 
$5, L~89 
$5,489 
$5,489 
$5,489 
$5, '+8'::3 
$5,489 
$5, lt8r:;) 

~·i 1' 502 
$1,502 
$1,502 
$:1.,502 
$1,502 
$1,502 
$1, 5CX;:: 
$1.,502 
$1, 5o;::: 
$l,502 
$1,502 
$:1.' ~!02 
$1' ~j(l2 
$1,502 

$25,875 
$2G, ;.::::1B 
$2E.,552 
$25, ':JO:.'.'i 
$~::7' 2't9 
$~'::7, ::.'i9E: 
$~-::7, 93~j 

$28, ~:::7':J 
$28,522 
$28,966 
$29,309 
il29, t:,5;::~ 
$;:::9, 9'36 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 

' ' 
I I 
I I 

I I 

' ' 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

::----------------------------------------------------------------:I 

' ,, 



r-·-fjlr---r-----r--r-·.---,--r-1-·,-----,··t---,--F·-,·----r..,r.-··,·· 
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COST MODEL ANALYSIS 
VARIATION OF AML BLASTING COST PER ACRE WITH 

LABOR COST 
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I 

' 

: 
1 . 
I 

' 
: 
I 

' 
I 
I 

: 

==================~======================================= 
l AML PROJECT COST MODEL- VAR.LABOR COST. 35'/lROW CLCl I I 

I I 

:----~---------------------------------------------------: ~ 
: PARAtrlETER C 0 S T P E R A C F< E I I 

I I 

:--------------------------------------------------------:: 
i'. Bt~SE 

cmn 
DRILL 
COST 

BU~ST 

COST 
Lf-JBOR 
COST 

GENERAL COST/ACRE I : 
COST :: 

:--------------------------------------------------------:: 
85.0'1- $5, 2;:0:7 $5,801 $3,914 $1' 285 !f>15, 22:7 I I 

' ' 
90.0'1- $5, 227 $5,801 $4, 144 $1' 285 $16, .lf57 I ' . ' 95.0'1- $5,227 ~;5, 801 $4, 375 $1' 285 -t•15, 587 ' ' I ' 

100.0'1- $5, ;?:.:2'7 $5,801 $4,605 $1' 285 $15, 917 I . 
I ' 1.05. or. 4Ji5, 2E·.:7 ~·5, 801 $4., E.~35 $1' 2'85 $17. 148 I ' ' I 

110.0'1- $5, i227 $5,80l $5,055 $1,285 $17' 378 : : 
I 115.0'1- $5,227 $5,801 $5,296 $1' 285 ~·17' 508 ' ' ' ' I 

:--------------------------------------------------------: 

=================================-======================== 
l AML PROJECT COST MODEL- VAR.LRBOR COST. 45'/1ROW CLC2 I 

:--------------------------------------------------------1 
I PAf<AMETER C 0 S T P E R A C R E 
:----------------~---------------------------------------1 

GENERAL COST/ACRE l i'. BASE 
COST 

DRILL 
COST 

BUiST 
COST 

LABOR 
COST COST I l 

:--------------------------------------------------------~: 
85.0'1- $5,721 $7,273 $3,914 $1,285 $19, 193 I 1 

' I 

: 90.0'1- $6, 7;21 $7,273 $4, 1't4 $1,2B5 $19,423 I 1 
I 1 

I 95.0'1- $6,721 .$7,273 $4,375 $1,285 $19,653 I ' I I I 

I 100.0'1- $6,721 $7' ;::~73 $4,605 $1' 28~3 $19,884 I I . ' I 

: 105.0'1- $6,721 $7,273 $4,835 $1, ;.::~85 $20, 114 I 1 
t I 

1 110.0'1- $5,721 $7' ;:::7:-:: $5,055 $1' 285 $C::O, 34'+ I 

' 115.0'1- $6,721 $7, E~73 $5,295 $1' 285 $20,574 ' 
:----~--N-------------------------------------------------: 

========================================================== 
l: AML PROJECT COST MODEL- VAR.LABOR COST. 55'/lROW (LC3 l 

::--------------------------------------------------------: 
l I PAiiAMETER C 0 S T P E R A C R E 

~ :------~---------------------------------------------~---: 
I I 

' ' 
I I 
I I 

i'· BASE 
COST 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE l 
COST 

:1--------------------------------------------------------: 
I I 85.0'1- $8,214 $8,591 $3,914 $1' 285 $22, 104 ' I 

' I 90.0'1- $8, 21ft $8,691 $4, l't4 $1' 28~5 $22,334 I ' 
I I 9'"'' 0'1- $8,214 $8,591 $4,375 $1' 285 $22,565 ' I I ...~. I 

I I 100.0'1- $8,214 $8,691 $4,605 $1' 28~'5 $22,795 I 

' I ' 
I ' 105.01- $8,214 $8,691 $4,835 $1' 285 $23,025 I 

' ' I 

' I 110.0'1- $8,214 $8, 59:1. $5,055 $1,285 $.-...... ..-· • .:::;-~::. .. : I I c.~~., C.~...J 

I ' 115.0'1- $8,214 $8,691 $5, >:::95 $1,285 -t;23, 485 I 

' I I 

I :--------------------------------------------------------: I 

, "' 

I 
I 

' I 

' ' 
' . 
I 
I 



~ML PROJECT - BLAST COST MODEL. ANALISYS NO. LC3 
=====================•======== 

COMMENTS: VARIABLE LABOR COST. 10 ACRE SITE. 

DESIGN PARAMETERS : 

HOLE DIAM. 
LENGTH 
RDW SEPARAT. 
:1* HDLES 
PILLAR WIDTH 
1. EXTRACTION 
SITE AREA 

LOADING PARAMETERS 

1. ALL AI\IFO 

6 
350 

0 
3() 

18.0 
40.01-

10 

2. BOTTOM DECK ENERGEL 
3. BOTTOM DECK !REGEL 

INCH 
FT 
FT 

FT 

ACRES 

CHOICE 

BASE CASE. 55 FT 0/B. SINGLE ROW. 

NO. RO~JS : 1 
ROOM WIDTH L"-:: FT 
HOLE SPACING 1 ·=· , __ FT 
AV. DEPTH T!J VOID 55 FT 
AREA OF' INFLUENCE 41'::00 SG1. FT 
VOID/ACRE 17424 SG!. FT 
NO. BLASTS 4.-, ,;:, 

------> 2 

4. BOTTOM 2 DECKS ENERGEL 
5. BOTTOM 2 DECKS !REGEL 

-----------------------------------------------------------------------
COST 

DFHLLING 
--··------ ROOM LINE-UP 33() FT IE $ 1. 000 /FT = $330.00 

PRODUCTION 1650 FT I ]I $ 1. 0(10 /FT = $1,550.00 

------------
TOTAL $1' '980. 00 

BLASTING __ ,. ______ 
ANFO 4536.1 LBS I ]I $ (l. 145 /LB = $557.73 
SLURRY 1554.2 LBS I ]I $ 0.360 /LB = $563.10 
BOOSTERS 122 I ]I 3. 2t)() EACH = $390.40 
DTH DELAYS 122 @ 1.750 EACH = $213.50 
SURF. DELAYS 30 I ]I 2 .. 25() EACH = $67.50 
HOLE PLUGS 30 (!! 1.850 EACH = $55. 5t) 
C~~PS 1 I ]I 2. (H)(I EACH = $2.00 
PFHf'r'IALINE 1740 FT I ]I $ 0.079 /FT = $136.5'3 
BALER TWINE 3480 FT I ]I $ 0.003 /FT = $8.70 _________ .. ____ 

TOTf~L !li2, o·:~~3. o;;.::: 

LABOR 
-·---- LINEUP 1. 75 HRS IE $ 20.00 /1-IR = $35.00 

PREPARATION 3. 5(1 HRS (~ $ 30.00 /HH ::."! $105.00 
BU~STING 10.00 HRS 1]1 $ 60.00 /HR - $500.00 

------------
TOTAL $ 7'+0. (I (I 
OVERHEADS 50 'Y- DIR LAB = $370.00 

------------
TOTAL $1' 110.00 

GENERAL 
-------- TRAVEL /BLAST = $71.43 

SUBSISTENCE /BLAST = $11+0. 00 
RENTALS /BLAST = !ti62. 50 
MISC. /BLAST -- $35.7l. 

-------------
TOTAL /BLAST $3(19.54 

----------.. --
-----------------------------------------------------------------------
TDTAL COST - $5,494.55 

1 y COST /ACRE <BASED ON THIS BLAST) - $22, 7'3'+. 98 

===============~~==========~=============~=====:~=~============~===~=c= 

\ 



\ 

RML PROJECT - BLRST COSTING MODEL. COSTS USED 
============;==~================= ========== 

DRILLING COST 

EXPLOSIVES COSTS 

ANFO 
SLURRY 

BOOSTERS 
DTH DELAYS 

SURF. DEUWS 
HOLE PLUGS 

CAPS 
PRIMALINE 

NONEL T'LINE 
BALER TWINE 

U-1BDf~ COSTS 

BLAST. ENGR. 
FIELD ENGR. 
LABORER 

GENERAL COSTS 

/FT 

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

/HR 
/HR 
/HR 

8 INCH 6 INCH 
$1.500 $1.000 

BATCH 1 
$0. 1 i;:':5 
$0.360 
$3.200 
~; 1. 750 
$2. 25() 
$1.850 
$E:. 000 
$0.079 
$0.057 
$0.003 

$30.00 
$20.00 
$10.00 

TRAVEL CPICKUP RENTAL, MILEAGE, GAS, MOBILIZATION> 

TOTAL ~OR PROJECT 
PER BLAST 

SUBSISTENCE 

ENGI NEEF<S 
LABORERS 

$50 /DAY 
$40 /DAY 

RENTALS 
--··-----.. 

TOTAL FOR PROJECT 
PER BLAST 

SE I SMOG Rl=~ PH @ $500 
MAGAZINES @ $i;(H) 

TRAILER @ $350 

TOTAL FOR PROJECT 
PER BLAST 

1"1 I SCELLANEOUS 

MISC. FIELD EQUIPMENT 
GENERAL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTAL FOR PROJECT 
PER BLAST 

/MONTH 
/MONTH 
/MONTH 

= 
= 
= 

$3,000.00 
$71.4:3 

$L;, 200. 00 
$1,680.00 

$5,880.0(1 
~>li;O. 00 

$1,050.00 
$840.00 
$735.00 

$2,625.00 
$62.50 

$750.00 
$450.00 
$300.00 

$1,500.00 
$35.71 

-----------------------------------------------------------------------
I . 
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;;S' 

========================================================== 
: l AML PROJECT COST MODEL- VAR.LABOR COST. 65'/1ROW CLC4 :: 
l :--------------------------------------------------------:: 
l l PARAIYJETER C 0 8 T P E R A C R E 
::--------------------------------------------------------: 
I I 
I I 'l. BASE 

COST 
DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE l 
COST 

:-~-~-----------------------------------------------------: 
85.(l;l,. $9,708 $11,241 $4,443 $1,451 $26, 8Lf3 
90.0Y. $9,708 $11,241 $4,704 $1' 451 $27, 104 
95.0:;1, $9,708 $11,241 $4,966 $1,451 $27,365 

I I 100.01. $9,708 $11,241 $5, f:27 $1' 451 $27,527 I I 

105.01. $9,708 $11,241 $5,489 $1,451 $27,888 I 
I 

110. (l;l,., $9,708 $11,241 $5,750 $1,451 $28, 149 I 
I 

115. 01. $9,708 $11,241 $6,011 $1,451 '.$i28, 41.1 I 
I 

:----------------------------------~---------------------1 

========================================================== 

I 
I 

I 

' 
' I 
I 
I 

l l AML PROJECT COST MODEL- VAR.LABOR COST. 35'/2ROW CLC5 l: 

::--------------------------------------------------------:: 
l l PARAMETER C 0 S T P E R A C R E I I 

I I 

I:--------------------------------------------------------:: 
I I 
I I GENERAL COST/ACRE : 
I I 
I I 

:;t, BASE 
COST 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST COST l I 

I:--------------------------------------------------------: I 
I ' 85.0'l. $4,726 $5,688 $4, 110 $1,328 $15,852 I I 
I I ' ' 
I I 90.0:;1, $4,726 $5,688 $'+, 352 $1,328 $16, 0'3't ' I 
I ' I 

95.0:;1, $4,726 $5,688 $4,593 $1,328 $16,335 I I 
I ' 

100.01. $4,726 $5,688 $4,835 $1,328 $16,577 I I 
I I 

105.01. $4,726 $5,688 $5,077 $1,328 $16,813 I ' I I 

110.01. $4,726 $5,688 $5,319 $1, 328 $17,061 
115.01. $4,726 $5,688 $5,550 $1,328 $17,302 

--------------------------------------------------------: 

================================•========================= 
I I AML PROJECT COST MODEL- VAR.LABOR COST. 45'/2ROW CLC6 I I 
::--------------------------------------------------------:I 
I I Pf.~RAII1ETEH C 0 S T P E R n C I'< E I I 

I I 

I:--------------------------------------------------------: I 
I I 
I I 

I I 
I I 

'l. BASE 
COST 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE l 
COST 

::--------------------------------------------------------1 
I ' 85.01- $6,077 $7, 131 $4, 110 $1,328 $18,645 ' I 

I I '30.01. $6,077 $7, 131 $4,352 $1,328 $18,887 I I 

' I 95.01. $6,077 $7, 131 $4,5'33 $1,328 $19,129 I 

' I I 

I I 100.0:;1, $6,077 $7, 131 $4,835 $1,328 $19,371 I 
I ' I 

I I 105.01. $6,077 $7, 131 $5,077 $1,328 $19,612 I 
I I I 

I I 110.0:;1, $6,077 $7, 131 $5,319 $1,328 $19,854 I 
I I I 

115.01. $6,077 $7, 131 $5,560 $1,328 $20,096 I 

' 
I :--------------------------------------------------------: I 

•• 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 



==-=============='===============================::=:::.:::;.:.;:.:~.=-:·:".::::;;;.:;;::: 
:: AML PROJECT COST MODEL- VAR.LABOR COST. 55'/2ROW CLC7 : 
I:--------------------------------------------------------: 

: PAfmtr1ETER C 0 8 T P E R A C R E 
: :--------------------------------------------------------: 
I I 
I I 

I I 
I I 

'1- BASE 
COST 

DC< ILL 
COST 

BLAST 
COST 

U=lBfJR 
COST 

GENERAL COST/ACRE : 
COST 

:----------------~---------~------------------------------: 
8""' ._,, 01- $7, 427 $8,521 $4, 110 $1,328 $21, 385 I 

I 

90. OY. $7. 4i=:7 $8, 521 $'+, ·: r=o..-. $1' 328 $(:;: 1, 527 I 
~'-'C. I 

95. OY. $7' .£1·27 $8, 521 $4, 593 $1,328 $21, 8E.9 I 
I 

I I 100. 0'1- $7, 427 $8,521 $4, 835 $1' 328 $22, 111 I 
I I I 

I I 105.01- $7' 427 $8, 521 $5, 077 $1' 328 $22,352 I 
I I I 

I I 110.0'1- $7, 427 $8,521 $5, 319 $1' 328 $2~7;, 5'34 I 
I I I 

I I 115.01. $7, 427 $8,521 $= 5E.O $1' 328 $22,83E. I 
I ' ._,, ' 
' ~--------------------------------------------------------: ' 

====~===================================================== 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

l l AML PROJECT COST MODEL- VAR.LABOR COST. 65'/2ROW CLC8 : l 
::--------------------------------------------------------:: 
l l PARAMETER C 0 8 T P E R A C R E I I 

I I 

: :--------------------------------------------------------~: 
I I 
I I 

I I 
I I 

Y. BASE 
COST 

DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE :: 
COST I I 

I I 

I :--------------------------------------------------------: I 
I I 

' I 85.01- $8,777 $11,020 $4,E.65 $1,502 $25,964 ' I 
I ' I I 

' • 90.0'1- $8,777 $11' 020 $4,940 $1,502 $2E., ;:::39 I I 

' I I I 

I • 95.01- $8,777 $11,020 $5,214 $1,502 ~;2E,, 513 I I 
I ' ' ' 
I I 100.01- $8,777 $11' 020 $5,489 $1' 502 $2E.,788 I I 
I I I I 

' • 105.01. $8,777 $11,020 $5,7E.3 $1,502 $27,062 ' I 
I • • I 

I I 110.0':1. $8,777 $11,020 $G,037 $1,502 $27,336 • ' ' I . I 
I I 115.01- $8,777 $11,020 $G,312 $1,502 $27,611 I I 
I • I ' 
I :--------------------------------------------------------: ! 

' I 

. ; 

\ 



RML PROJECT - BLAST COST MODEL. RNf':~LISYS NO. LC7 
============================== 

COMMENTS: VARIABLE LABOR COST. 10 ACRE SITE. 
BASE CASE. 55 FT 0/B. DOUBLE ROW. 

DESIGN PARAMETERS : 

HDLE DIRM. 5 INCH NO. ROWS : 2 
\ LENGTH 

ROW SEPRRAT. 
# HOLES 

200 
8 

28 
30.0 
40.0'it. 

FT 
FT 

FT 

ROOM WIDTH 20 
HOLE SPACING 15 
AV. DEPTH TO VOID t='l:' 

.J~ 

AREA OF INFLUENCE 4000 
VOID/ACRE 17424 

PI Ll_AR WIDTH 
'Yo EXTRACTION 
SITE AREA 10 ACRES NO. BLASTS 44 

LORDING PARAMETERS CHOICE ------> 2 

1 .. ALL ANFO 
2. BOTTOM DECK ENERGEL 
3. BOTTOM DECK !REGEL 

DRILLING 

BLASTING 

I_ABOR 

GENERAL 

ROOM LINE-UP 
PRODUCTION 

TOTAL 

ANFO 
SLURRY 
BOOSTERS 
DTH DEUWS 
SURF. DELAYS 
HOLE PLUGS 
cr~l PtJ 
PRIMALINE 
BALER TWII\IE 

TOTAL 

LINEUP 
PREPAR~H ION 
BLASTING 

TOTAL 
OVERHEADS 

TOTAL 

TRAVEL 
SUBSISTENCE 
RENTALS 
MISC. 

TOTAL 

4. BOTTOM 2 DECKS ENERGEL 
5. BOTTOM 2 DECKS !REGEL 

155 FT @ 
1540 FT @ 

4233. 7 LBS IE 
1459. 9 LBS (~ 

114 l]t 

114 1]1 

28 @ 
28 @ 

1 (!l 
1524 FT t!t 
3248 FT t!l 

1. 75 1-lHS t]l 

3.50 HRS @ 
10.00 HRS@ 

$ 1.000 /FT = 
$ 1. 000 /FT = 

$ 

$ 

$ 
$ 

0.145 
0.360 
3. 2()() 

1.750 
2. 25(1 
1. 850 
2.000 
0.079 
(1, (H)3 

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

$ 20. 00 /1-IR 
$ 30.00 /HR 
$ 60.00 /HR 

50 it. DIR LAB 

/BLAST 
/BLAST 
/BLAST 
/BLAST 

/BLAST 

= 
= 

= 
= 
= 
= 
= 
= 

= 
= 

-= 
= -

FT 
FT 
FT 
SQ. FT 
SG!. FT 

COST 

$155.00 
$1,540.00 

$1,705.00 

$513.88 
$525.55 
$354.80 
$199.50 
$53.00 
$51. 80 

$2. (H) 

$127.48 
$8.12 

$1, 95G. 1'~ 

$35. ()() 
$105, (H) 

$500.00 

$740.00 
$370.00 

$1' 11 o. 00 

$58. 18 
$140.00 

$52.50 
$34. 0'3 

$304.77 

TOTAL COST = $5,075.91 

CDST/ACRE <BASED ON THIS BLAST) 
I , 

-- $22, 11 (). 68 

======================================================================= 



RML PROJECT - BLAST COSTING MODEL. COSTS USED 
================================= =======··= 

/7f 

DRILLING COST 

EXPLOSIVES COSTS 

RNFO 
SLUHRY 

BIJDSTERS 
DTH DELRYS 

SURF. DEL.RYS 
HOLE PLUGS 

CRPS 
PRII'>'IRLINE 

NOI\IEL T' LINE 
BRLER TWINE 

LRBOr~ COSTS 

BLRST. ENGR. 
FIELD ENGR. 
LRBORER 

GENERRL COSTS 

/FT 

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

/HR 
/HR 
/HR 

8 INCH 5 INCH 
$1.500 $1.000 

B~\TCH 1 
$0. 14:-5 
$0.350 
$3.200 
$1.750 
$2. 25€) 
$1.850 
$;:::. 000 
$0.079 
$0.057 
$0.003 

$30.00 
$20.00 
$10.00 

TRRVEL <PICKUP RENTRL, MILERGE, GRS, MOBILIZRTION> 

TOTRL FOR PROJECT 
PER BLAST 

SUBSISTENCE ____ .. _______ 
ENGINEERS IE $50 
LABORERS @ $4(1 

TOTAL FOR PROJECT 
PER BLAST 

RENTRLS 
-------

SEISMOGRRPH 1]1 $500 
MAGAZINES I ]I $400 
TRAILER @ $350 

TOTRL FOR PROJECT 
PER BLAST 

MISCELLANEOUS 

MISC. FIELD EQUIPMENT 
GENERRL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTRL FOR PROJECT 
PER BLAST 

/DRY = 
/DRY = 

/MONTH = 
/MONTH = 
/MONTH = 

$3,000.00 
$58. 18 

$4, '+00. 00 
$1,750.00 

$6,160.00 
$140.00 

$1,100.00 
$880. (H) 

$770.00 

$2,750.0(1 
$62.50 

$750.00 
$450.00 
$300.00 

$1,500.00 
$34.09 

\ 
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APPENDIX G-5 

COST MODEL ANALYSIS 
VARIATION OF AML BLASTING COST PER ACRE WITH 

PERCENTAGE EXTRACTION FROM A SITE 

.,. 
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rr ( 

===================================:====~================== 
l l AIY!L PROJECT COST IYJODEL - WmiABLE <>/,.EJ<'1"K', :35' /U~ <PEl I I 

I I 

: :--------------------------------------------------------:: 
l l PARAMETER C 0 S T P E R I I 

I I 

l :--------------------------------------------------------:: 
I I 
I I 

l l EXTRACT. 
DRILL 
COST 

BLAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE l l 
COST I I 

I ' 

: :--------------------------------------------------------:: 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I ' 
' I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 

' I 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

20.0i<-
22. ()'1. 

24.0i<-
26.0i<-
28.0':1. 
30.0':1. 
32.0':1. 
34.(1':1. 
36.01-
38.01-
40.01-
4c;. oY­
'•4. 01-
46.0':1. 
48.0':1. 
50.01-
52.0':1. 
54.01-
56.01-
58.01-
60.01-

$2,614 
$2,875 
$3, 135 
$3,3'38 
$3,65'3 
$3, '3E:O 
$4, 182 
$4,443 
$4,704 
$4,966 
$5,227 
$5,489 
$5,750 
$5,011 
$6,273 
$6,534 
$6,795 
$7,057 
$7,318 
$7,579 
$7,841 

$2,900 
$3,190 
$3,480 
$3,770 
$4,060 
$4,350 
$4,641 
$4,931 
$5,221 
$5,511 
$5,801 
$6,091 
$6,381 
$6,671 
$6,961 
$7,251 
$7,541 
$7,831 
$8,121 
$8, 411 
$8,701 

$2,302 
$2,533 
$2,763 
$2,993 
$3,223 
$3,454 
$3,684 
$3,914 
$4,144 
$4,375 
$4,605 
$4,835 
$5,065 
$5, 29f .. 
$5,526 
$5,756 
$5,986 
$6,217 
$6,447 
$6,677 
$6,907 

<.f>865 
$908 
$952 
$995 

$1,024 
$1,068 
$1,111 
$1' 155 
$1' 198 
$1,241 
$1,285 
$1,328 
$1,371 
llil, •H 3 
$1,456 
$1,499 
$1,542 
$1' 576 
$1,619 
$1, 66L':: 
$1,705 

!f>8, 6B1 
$9,506 

$10,332 
$11' 157 
$11,967 
$l.2, 792 
$13,618 
$14, '+43 
$15,268 
$15,093 
$1.6,917 
$:l7, 74i=: 
<.fi18, ~'5E,7 
$1 '3, :~'31 
$20,215 
$21,040 
$21,864 
$22,681 
$23, 5<)5 
$24,329 
$25, 15"• 

t I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I ' 

' ' 
I I 
' I 

I I 
I I 

I I 
J I 

I ' 
I ' 

I I 
I I 

1 I 
I I 

I I 

I ' 
I I 
I I 

I I 
I I 

I I 
I I 

I I 

' ' 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

: :--~-----------------------------------------------------: 

===========================~=========:===================== 
I I AML PROJECT ClJST MODEL - VAI~H=IBLE % /fXTI<. '+5' /1R <PE2 I I 
I I I I 

I :--------------------------------------------------------: I 
I ' 
I ' PARAMETER c 0 s T p E R ~~ c fi E I I 
I I 

. 
' I 

I :--------------------------------------------------------: I 
I I 

j I ':1. DRILL BLAST LABOR GENERAL COST /i~CHE I I 
I I I I 

I I EXTRACT. COST COST COST COST I I 
I I I I 

' :--------------------------------------------------------: : ' 
I I 20.01- ~·3, 360 $3,637 $2, 3<)2 $865 $10, 164 ' I 
I I I ' 
' I 22.0':1. $3,6'36 $4,000 ~li2, 533 $':JOB !I> 11' 130 ' I 
I I ' I 

I I 24.01- $4,032 $4,364 $2,763 <.f>':J5C.~ $12, :l11 I I 
I I ' I 

I I 26.0':1. $4, 368 $4,728 $2,993 $995 <.t·13, o8::'; : : I I 

I I 28.01- $4,704 $5,091 $ ...... ...._.,...,.....,., $1, 024· <,f; 1 "•, 043 I ' I I ~,&:..C .. ~ ' I 

I I 30.0':1. $5,041 $5, 455 $3, '+54 $1,068 $15,017 I I 
I I I ' 
I I 32.01- $5,377 $5,819 $3,684 $1' 111 $15,991 I I 
I I I I 

I j 34.01- $5,713 $6, 182 $3,914 $1, 155 $16,964 ' I 
I I I ' 
1 ' 36.01- $6,049 $6,546 $4, 144 $1' 19B '.fi17. 937 I I 
I I I I 

I I 38.01- $6, 385 $6,910 $4,375 $1,241 $18,910 : I 
I I ' 
I I 40.01- $6,721 $7,273 $4t, 605 $1,285 $19,884 I I 
I I I I 

I I 42.01- $7,057 $7,637 $4,835 $1' 32B $20,857 I I 
I I I I 

I I 44.0':1. $7,393 $8,001 $5,065 $1,371 $21,829 I I 
I I I I 

I I 45.0':1. $7,729 $8,364 $5,296 $1, '+13 $2c~, 802: I I 
I I I ' 
I I 48.01- $8,065 $8,728 $5,526 $1,456 $i=::3, 775 1 I 
I I I I 

I I 50.0':1. $8, '+01 $9,0'32 $5,756 $1,49'3 $<7.:4, 748 I I 

' I ' I 

I I ~.i~2. <)"1. $8,737 $9, Af55 $5,986 $1' 5.1!•2 ~·.::5, 720 . : I ' I 

I I 54.01- $3,073 $9,813 $6,217 $1,576 $26, 5a::-:; : I 
I I I 

I ' 56.01- $'3,409 $1 o, 183 $6, 4'·0 $1,619 $27,658 I I 
I I I I 

I I 58.0':1. $9,745 $10,546 $6, E,77 $1,552 $L::~8, s3o I I 
I I I I 

I I 60.01- $10,081 $10,910 $5,307 $1,70~5 <.f;<::9, t,:,o3 ' I 

' I I I 

I :------------------------------------------------------·--: ' ' I 



I 
I 

jt '"}/ 

.,. 
============5========================~=~===============---

: l At<IL PROJECT COST l'rlODEL - VAR H-\BLE '/. extt~ 55' I 1 R <PE3 ' ' I I 

::--------------------------------------------------------:: 
: : PARAMETER C 0 S T P E R n c n E 1 ' 

' ' 
: :--------------------------------------------------------:: 
1 I 
I I Df.ULL 

COST 
E!LAST 
COST 

LABOR 
COST 

GENERAL COST/ACRE : : 
l EXTRACT. COST I 1 

I I 

: :--------------------------------------------------------:: 
I I 20.0~ $4, 107 $4, ,?;1+6 $2,302 $8G=i ';p 11' (,20 1 I 
I I I I 

I I 22.0~ $4, 518 $4,780 $2,533 $300 \!i J. 2, 73rJ I I 
I I I I 

I I 24.07- $4,32'3 $5, E~15 $2,763 $r::)5f: $13, 0~)8 I I 
I I I I 

1 I 26.01. $5,33'3 $5,64'3 $2, '3'33 $'395 $14,'377 I I 
I 1 1 I 

I I 28.07- $5,750 ~i6, 084 $7 -:; .. =•7 ~·1,024 $16,081 I I 
I I .... , ' Lo...L-\.o.J I I 

I I 30.01. $6, 161 $6,518 $3,454 <J; 1' 068 $1/, ;;,~(H) : I 
I I I 

1 I 32. ()% $6,571 $6,'353 $3,684 ~i 1' 111 $18, 3<::0 1 I 
I I I I 

I I 34.01. $6,'382 $7,388 $3,914 $1, lt::""'" $1 '3, 43'] 1 I 
I I .... J...! I I 

3G.OY. $7,3'33 $7, 82E~ $4, 1 i~4 $1' 1'38 $C::o, 558 1 1 
I I 

1 1 38.01. $7,803 $8,257 $4,375 $1, 2'+1 ~li;::;: l., G7b 1 I 
I I ' I 

I I 40.01. $8,214 $8,6'31 $4,605 $1,285 $22,7'35 I I 
I I 1 I 

I I '+2. 01. $8,625 $'3, 126 $4,835 $1,328 $23,914 1 I 
I I I I 

44.01. $'3,036 $'3,550 $5,055 $1,371 ~;~:::5, ()3;;~: I I 
I I 

I I 46. or. $'3,446 $'3, '3'35 $"" 2'35 $1, if13 $2C, 15U ' : I I ...~, ' 
1 I 48.01. $9,857 $10,'+30 $5,525 $1' 456 $2(.' f:6'3 I I 
1 I 1 1 

1 I 50.01.. $10,258 $10,854 $5,755 $1' '+'3'3 $28, 387 ' 1 
I I 1 I 

1 I 52.01. $10,578 $11,2'3'3 $5,985 $1,542 $23, 5(l;::j 1 1 
I 1 I I 

1 I 54.01. $11' 08'3 $11,733 $5,217 $1' 575 $30,5J.5 l I 
I I I 

I I 55.0Y. $11' 500 $l2, 158 $5,447 $1,61'3 $31,734 I I • I I I 

58.01- $11,r:H1 $12, 502 $5,577 $1' bbi':: $32,852 I 1 
1 ' 

60.01.. $12,321 $13,037 $5,'307 $1,705 $33,970 : I 
I 

:------------------------------------------~~--------~----! 
1 
1 

====================-~=========================~===-====== 
I I RIYJL PROJECT COST MODEL - VRF~I~~BLE r. [)<lte. 55' /1R (PEL; 1 I . I I I 

I 

:---------------------------------------------------~----: 
I 

I ' 
I I PAF~RMETER c 0 8 T p E R A c H E I I 
I • I I 

I :--------------------------------------------------------: I 
1 I 

I I 

" DRILL BLRST LRBDR GENER~~L COST lf~CHE 1 I 
I I . I 
I . EXTRACT • COST COST COST COST 1 I 
I I 1 I 

:--------------------------------------------------------: I • 
' 1 20.01. $4,854 $5,621 $2,514 !Ji'348 !ti 1'• ' 036 I I 
I I I I 

' ' 22. €)Y. $5, 33'3 $6, 183 $2,875 $1,000 $15, ;y;n I 1 
I I I I 

• . 24.01- $5,825 $6,745 $3, 136 $1,052 $15,757 1 . 
I I • 1 

I I 26.01. $5, 310 $7,307 $3,3'38 $1' 103 $18, 11B 1 . 
I I . ' 
1 • 28.01. $5,7'35 $7,85'3 $3,55'3 $1' 140 $19, .!~63 ' l 
I I I I 

I I 30.01. $7,281 $8,431 $;3, '320 $1' 1'32 $20,f324 ' I 
I I I I 

I I 32.01- $7,755 $8,'3'33 $4, 18C:: $1,;244 $22, 185 1 I 
I I I 1 

I I 34.01. $8,252 $'3,555 $4,443 $1,2'36 $i:":::3, 545 1 ' I • I I 

1 1 36.01. ~i8, 737 $1 o, 117 $4,704 $1,348 $2'+, 906 I I 
I I I I 

I I 38.0Y. $'3,222 $10,67'3 $4,966 $1' 39'::J $C.:e., c~E.f., ! : I I 

1 I 40.07- $'3,708 $11,241 $5,227 $1,451 $27,627 I I 
I I ' I . : 42.01. $10, 1'33 $11' 803 $5,48'3 $1, 50;::: *~::a, '38'7 I I 
I I I 

I I 4£;. 01.. $10,678 $1i.'::,365 !f;5, 750 $1,553 !fi30, '..347 I I 
I I I 1 

l I 46.01. $11' 154 $12,'327 $6,011 $1' 604 $:31. 107 : : I I 

I I 48. or. $11,54'3 $13,48'3 $6, f:73 $1' 655 $33,067 I I 
I I I I 

1 I 50.(11. $12, 135 $14,052 $5,534 $1' 70f.. $3"'• '+i0::6 I I 

I 1 52.01. $12,620 $11~, 51'+ ~liE., 795 $1,757 !fi3~5. 786 ' I 
I I I ' 
I I 54.01. $13, 105 $15, 175 $7,057 $1, BOO $37, 138 I I 
1 I 1 I 

I I 56.07- $13,5'31 $15,738 $7,.318 $1,851 $38, '+'38 I 1 
1 ' ' I 

I I 5B.OY. $14,075 $16, 300 $7,57'3 $1' '30~~ $3'.3, 858 I I 
I 1 I I 

50.01. $11t,561 !filE., Bf-:=,2 $7, E:\1+ 1 $1,95i~ $if1,218 : : 
! 1---------~----------------------------------------------: : 

\ 



AML PROJECT - BLAST COST MODEL. 
====================~~======~= 

DESIGN PARAMETERS : 

HCJLE DIRI'r'l. 
LENGTH 
ROW SEPf:lf(RT. 
# HOLE~:; 

PILLAR WIDTH 
Yo EXTRACTION 
SITE RRER 

LORDING PARAMETERS 

1. ~~LL ANFO 

6 
35(> 

8 
30 

12.0 
50.0% 

10 

2. BOTTOM DECK ENERGEL 
3. BOTTOM DECK !REGEL 

COIYIIYIENTS: 

INCH 
FT 
FT 

FT 

l="iCRES 

CHOICE 

ANRLISYS NO. PE3 

VARIABLE ~ EXTRACTION. 
10 ACRE SITE. BASE CASE. 1 ROW, 55' 0/ 

NO. ROWS : 1 
HOOM WIDTH 12 FT 
I-IDLE SPACING t·::· ,_ FT 
AV. DEPTH TO VOID 55 FT 
AREA OF I hlFLUENCE 4f~OO SQ. FT 
VOID/ACRE 21780 SQ. FT 
NO. BLASTS C"•"''o 

.JC. 

------> 2 

4. BOTTOM 2 DECKS ENERGEL 
5. BOTTOM 2 DECKS IREGEL 

----------------·-------------------------------------------------------
COST 

DFHLL ING _., _______ 
ROott1 LINE-UP 33€) FT @ $ 1. 000 /FT = $330.00 
PRODUCTION 1650 FT I~ $ 1. 000 /FT = $1,650.00 

------------
TOTAL $1,980.00 

BLR£3TING _ .. ___ ," ____ 
RNFO 4535. 1 LBS 1]1 $ 0.145 /LB = $557.73 
SLURRY 1564.2 LBS 1]1 $ 0.360 /LB = $563.10 
BOOSTERS 122 1]1 3.200 EACH = $390.40 
DTH DELAYS 122 @ 1. 750 EACH ::: $213.50 
SURF. DELAYS 30 @ 2. 25C) EACH = $67.50 
HOLE PLUGS 30 I ]I 1. 850 EACH - $55.50 
Cf-iPEl 1 I]' 2.000 EI=~CH = $2.00 
PR I M(.'"iL INE 1740 FT @ $ 0.079 /FT = $136.59 
BALER TWINE 3480 FT 1]1 $ 0.003 /FT = $8.70 

------------
TOTAL $2,095.02 

LABOR 
_,., .. ___ LINEUP 1. 75 HRS lp $ E~O. (H) /HR = $35.00 

PREPARATION 3.50 HRS (~ $ 30.00 /HF~ -- $105.00 
BLASTING 10.00 HRS @ $ 60.00 /HR = $600. (H) 

------------
TOTAL $740.00 
OVERHEADS 50 1- DIR LAB = $370.1)0 

------------
TOTAL $1' 110.00 

GENERI~L __ ., ____ ., __ 
TRAVEL /BLAST = $57.69 
SUBSISTENCE /BLAST = $140.00 
REI\ITRLS /BLAST $52.50 
MISC. /BLAST = $28.85 

------------
TOTAL /BLAST $289.04 

-·-·--·-- ...... -----

TOTAL COST :::: $5,474.05 

' COST/ACHE <BASED ON THIS BLAST) $f~8, 385. 88 



RML PROJECT - BLAST COSTING MODEL. COSTS USED 
==~;===~========================= =~~=====~= 

CHILLING COST 

EXPLOSIVES COSTS 

ANFO 
SL.URRY 

BOCJSTERS 
DTH DELAYS 

SURF. DELAYS 
HOLE PLUGS 

CAPS 
PRIMALINE 

NONEL T'LINE 
BALER TWINE 

I..ABOR COSTS 

BLAST. ENGR. 
FIELD ENGR. 
LABORER 

GENERAL COSTS 

/FT 

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

/I-IR 
/HR 
/I-IR 

8 INCH 6 INCH 
$1.500 ll; 1. (l(H) 

BATCH 1 
$0. 14~5 
!f;O. 360 
$3.200 
$1..750 
$2.250 
$1. 850 
$2.000 
!ji(). 079 
$0.057 
1H). 0(13 

$30.00 
$20.00 
$10.00 

TRAVEL (PICKUP RENTAL, MILEAGE, GAS, MOBILIZATION) 

TOTAL FOR PROJECT 
PER BLAST 

SUBSISTENCE 

ENGINEERS 
LABORERS 

1]1 

I) 

$50 /DAY 
$40 1 mw 

RENTALS 
-------

TOTAL FOR PROJECT 
PER E!LAST 

SEIBMOGRAPH @ $500 
MAGAZINES @ $400 
TRAILER @ $350 

TOTAL FOR PROJECT 
PER BLAST 

MISCELLANEOUS 

MISC. FIELD EQUIPMENT 
GENERAL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTAL FOR PROJECT 
PER BLAST 

/MONTH 
/MONTH 
/IYIONTH 

= 
= 

= 
--
= 

$3,000.00 
$57. 6':3 

$5, c::qo. (H) 

$<0::, OHO. 00 

$7,280.00 
$140.00 

$1,300.00 
$1' (11+!). 00 

$'::110. (10 

$3,250.00 
$62.50 

1>750. 0(1 
$450. (H) 

$30(!. (H) 

$1,500.00 
$28.85 

\ 



\ 
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~. -- __ , 
I I AML PROJECT COST IT10DEL - VARH.)BLE % ff)( fill:. 

~.,., n:::R <PE5 l I 
I I ,!J ... J ' I :--------------------------------------------------------: I 

' ' 
' I PRHRJl1ETER c 0 s T p E R !C~ c I'< E ' I 

' ' I I 

I :--------------------------------------------------------: I 
I I 

I I '1- DRILL BLRST LABOR GEI\IEFH~L COST /(-~Cf<E I I 
I I I I 

I I EXTRACT. COST COST COST COST I I 
I I I I 

I :--------------------------------------------------------: I 
I I 

I I .:~o. 01- $2,363 $2,844 $2, 418 $887 $8,511 I I 
I I I I 

: : 22. (l;t. $;:2, 599 $3, 128 $2,659 $934 ~l'3, 3;~2 I 1 
I I 

1 I 24.0'1- $2,836 $7 413 $2,901 $965 $1 o, 115 I 1 
I I ""' I I 

I I 26.0'1- $3,072 $3,697 $7 143 $1' 013 $1 o, 'J;;::~) I I 
I I '"'' I I 

I I 28.0'1- $3,308 $3,982 $3,385 $1' 060 $11,735 I I 
I I I I 

I I 30.0'1- $3, 5'+5 $4,256 $3,626 $1' 107 $12,544 I I 
I I I I 

I I 32. ()~ $3,781 $4,550 $3,868 $1' 154 $13,353 I I 
I I I I 

I I 34.0'1- $4,017 $4,835 $4, 110 $1' 188 $14, 150 I I 
I I I I 

I I 36.0'1- $4,254 $5, 119 $4, 35E: $1, ~;:35 '*'14, 959 I : I I I 

I I 38.0'1- $4, 49(1 $5, Lf04 $4,593 $1,281 $15, 7(-;B I I 
I I I I 

I I 40.0'1- $4, 725 $5,688 $4,835 $1,328 $16,577 I I 
I I I I 

I I 42. ()Y. $4,963 $5,973 $5,077 $1,374 $17,386 : l 
I I I 

I I 44.0'1- $5, 199 $6, .:::57 $5,319 $1' 4i20 ~· 18, 1.94 I I 
I I I I 

I I 46.0'1- $5, 4:35 $5, 5'+1 $5,550 !li 1' '+5t) $18, ~393 I I 
I I I I 

I I 48.0'1- $5,672 $6,826 $5,802 $1,502 $1'.3,802 I I 
I I I I 

I I 50.0'1- $5,908 $7, 110 $6, 0'+4 $1,548 $20,610 I I 
I I I I 

I I 52.0'1- $6, 144 $7, 395 $6,286 $1' 59'+ $21' '+ 18 I I 
I I I I 

• I 54.0'1- $6,380 $7,679 $6,527 $1' 639 $22, C~26 . . 
I I I I 

I I 56.0'1- $6,E.17 $7,963 $6,7E.9 $1, f,85 $23, ():-)It I I 
I I I I 

I I 58.0'1- $6,853 $8, 2 1+8 $7,011 $1,723 $c:3, 835 I I 
I ' I I 

' I 60.0'1- $7,089 $8,532 $7,253 $1,769 $2'+, 643 I ' I I I I 

I 

}-----------------------------------------------------~--~ 
I 

I I 

===============================~===================-======== 
I I ~iML PROJECT COST 1•1DDEL - WiRH~BLE , % ElC."f~·. '+5' /2R (PEE. I I 
I I I I 

I 

~--------------------------------------------------------: 
I 

I I 

I I PARAMETER c 0 s T p E R A c R E I . 
I I I I 

I :--------------------------------------------------------: I 
I I 

I I '1- DfULL DLRST LABOH GENE f·HiL cmn;ncr<E I I 
I I I I 

I I EXTRRCT. COST COST COST COST I I 
I ' I I 

I :--------------------------------------------------------: I 
I I 

I I 20.07. $3,038 $3,565 $2, 4·18 <JiQ87 $9,908 I . 
I I I I 

I I 2i:.:!. ()j'. $3, 34i=: $3,922 $2,659 $934 $10,851:.1 I I 
I I I I 

I I 2Lf. 0'1- $3, 64·E. $4,279 $2,901 $965 ~ill' 791 I I 
I I I I 

I I 26.0'1- $3,950 $4,535 $7 143 'til' 013 $12,741 I I 

' • '"'' I I 

I I 28.0'1- <ji4, 254 $4,992 $3,385 $1,060 ~>13, 690 I I 
I I I I 

I I 30.0'1- $4,557 $5,349 $3,526 $1' 107 $1'+, 639 I I 
I I I I 

I I 32. ()j{. $4,861 $5,705 $3,868 $1' ,154 !1>15, 588 I I 
I I I I 

I I 34.0'1- $5, 165 $6,062 $4, 110 $1' 188 $16,525 I I 
I I I I 

I I 36.0'1- $5,469 $6, 418 $4, 35C:: ~;1, 23~5 ~>17,474 I I 
I I I I 

I I 38.0'1- $5,773 $f,, 775 $4,593 $1,281 $18, '+22 I I 
I I I I 

I . 40.0'1- $6, 0"17 $7, 131 $4,835 $1,328 $19,37:l I I 
I . I I 

I I 4<:::. 0'1- $6,380 $7' '+88 $5,077 $1,374 $20,319 I I 
I I I I . I '+'+. 07. !liE., 68'+ $7' 8if4 $5,319 $1 1 Lf20 \!i21,267 I I \ I I I I 

I I 45.0'1- ~tiE., 9B8 $8,201 $5,560 $1,456 $22, <7:06 I I 
I I I I 

I I lf8. 0'1- $7, .::::92 $8,558 $5,802 $1,502 $23, 15'+ I I 
I I I I 

: I 50.0'1- $7,596 $8, '31'+ $f.:., 044 $1,548 $(~4, 102 I I 
I I I 

: : 5~~:. 0'1- <J;7' '300 ~··9' ;":3,:71 $6, O:::BE, $1' :::;9'+ ~~;;::~~5, <)~5() I . 
I I 

I I 5'+. 0'1- ~>8, i203 $9, E.cu $5,527 $1,539 $25,99B : I 
I I I 

I I 5E,. 0'1- ~f;8, 507 $'3, 984· $E.,76'3 $1,585 $26, 9'+5 I I 

(tb 
I I I I 

I I 58. or. $8, 811. $10, 2AO $7,011 $1,723 $27,885 I I 
I I I I 

: I £,0.0'1- $9, 115 $1.0, 6'37 $'7, 253 $1' 7G9 lt•2B, 833 I ' ' I ' 
I :--------------------------------------------------------: ' ' ' 



\ 

tE 7 

====================================================•===== 
: i f.:WIL. Pf<IJJECT COST IYIClDEL - VARIABLE % G"Y.~. 55' /2:R <PE7 I I 

I I 

: :--------------------------------------------------------:: 
l : PARAIY\ETER C 0 S T P E R A C R E I I 

I I 

: :--------------------------------------------------------:: 
: : '1. 
I I E~XTHACT. 

DFHLL 
cmn 

BUiST 
COST 

LABOH 
COST 

GENERAL COST/ACRE : l 
COST I I 

I I 

: :--------------------------------------------------------:: 
I I 
I I 

I I 
I I 

I I 
t I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I < 

' ' ' ' 

I I 
I < 

I I 
I I 

I I 

' ' 

2:0. O'Y-
2i:'~. 0'1. 
24.0'1. 
25.0'1-
28.0'1-
30.0'1. 
32. (>7. 

34.0'Y-
3G.OY.. 
38. or. 
4·0 •. 0'1. 
42.0'Y­
lJ4.0'1. 
Lf5. O'Y-
48.0'1. 
50.0'1-
:'52. 0'1. 
54.0'1. 
5C.O't. 
58.0'1-
50.0'1. 

$3,713 
$'+, 085 
$4,455 
$4,828 
$5, 199 
$5,570 
$5,942 
$6,313 
$6, f,8Lf 
$7,055 
$7' 42:7 
$7,798 
$8,170 
$B, 5'+ 1 
$8,912 
$':3, 28'i· 
$9, f,5~j 

!PlO, Oc:6 
$10,398 
$10,759 
$11,140 

$4,250 
$4,587 
$5,113 
$5,539 
$5,955 
$5,391 
$6,817 
$7' 2:43 
$7, f,59 
$8,095 
$8,521 
$8,947 
$9,373 
$9, 7'99 

$10, 2~:::5 
$10, 5::"i1 
$11,077 
$11' 503 
!f>11,929 
$1C~, 355 
$1 781 

$2,418 
$2,559 
$2,901 
$3,143 
$3,385 
$:::, 525 
$3,858 
$4, 110 
$4,352 
$Lf 1 593 
$4,835 
$~5, 077 
$5,319 
$~3, 550 
$5,802 
$5,044 
$5,286 
$6,527 
$5,759 
$7,011 
$7,253 

!f;887 
$~-:334 

$955 
$1,013 
$1,050 
$1' 107 
$1' 15'+ 
$1,188 
$1,235 
$1,281 
$1' 328 
$1,374 
$1,Lf20 
$1,45G 
$1' 50f: 
$1,548 
$1,594 
$1, 539 
$1,585 
$1,723 
$1,759 

~>11,278 

$1 355 
$13,435 
$14, 52C"~ 
!fi15, 508 
$15, 5'3Lf 
!f>17,7l:30 
$18,85Lt 
$19.940 
$21' 02~.) 
$22,111 
$23, 195 
$24,281 
$25,357 
$25, Lflt2 
$27,527 
$28,512 
$29,597 
$30,781 
$31,859 
$32, 9Lf3 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

:y 
: :--------------------------------------------------------: 

==============-==~===============================-=======~= 

l : ~~l'rjL PROJECT COST IY\ODEL - VARIABLE "'/o e')(.Tii'. 55' /2R <PE8 I I 
I I 

: :--------------------------------------------------------:: 
: l Pt.iRI=lf'1ETER C D S T P E R A C R E I I 

I I 

: :--------------------------------------------------------:: 
I I 
I I 

l l EXTHI=!CT. 
DFULL 
COST 

BUlEIT 
COST 

LABOH 
COST 

GENERAL COST/ACRE l l 
COST :: 

I :--------------------------------------------------------: ' I I 

I I ;:::o. 0'1. $L;, 389 <.f;5, 51 (I $2,744 $97L; !f; 13. 517 I ' ' I I I 

I I 22. or. $it 7 828 $G,051 $3,019 $1' 030 $1 '+, '337 I ' ' I I I 

I I 2:4. 01- $5,255 $6,512 $3,293 $1,059 $15,241 I I 
I I I I 

I I 25.0'1- $5, 705 $7, 153 $3,558 $1' 125 $17,552 I I 
I I I I 

I ' c:·e. oY.. $5, 1'+4 $7,714 $3, 8Lt2 $1' 182: !1'>18, 882 I I 
I ' I I 

I I 3(). 0'1. $5,503 $8,265 $4, 115 $1' 238 $20, ~~02 I I 
I I I I 

I I 32. O'Y- $7,022 $8,816 $4, 391 $1,293 $21,522 I I 
I I I I 

I I 3'+. 0'1. $7, 461 $9, 357 $4,555 $1,335 $22, 829 I I 
I ' I ' : I 3b.0'1. $7,900 $9,918 $4,940 $1' 39C.: !f;;;::tt. 149 ' I 

' I I 

I I 38.0'1- $8, :~38 !t;l(l, 459 $5,214 $1' 447 $25,45El I I 
I I I I 

I I '+0. O'Y- $8,777 !tl11' 020 $c::- 489 $1' 5()2 !fi25, 788 I I 

' I ...,, I I 

I I 42.0'1. $9, 21f> $11,571 $5,763 $1,557 $28, 107 I I 

' I I I 

: ' •'fit. 0'1. 1>9, f) 55 $12, 122 $5, 037 $1,511 $i~9, '+P5 I I 

' I I 

I ' 45.0'1. $1 o, 094 $12, 573 $6, 312 $1' 557 $30, 735 I I 
I I I I 

I· I 48. O'i'; $10,533 $13, 2c:4 $6,585 $1,711 $32, 054 I I 
I ' I I 

I I ~)(). O'Y- $1 o, 972 $13,775 $5,861 $1' 756 $33, 373 I I 
I I I I 

I . 5L~:~. 0;1.. $:l1,ll11 !f; 1 '+. 3i?.E, !t; 7' 1 ~;~j $1 , f.:ii.':O $3lh 5'::-12 : : ' . 
I I =i4. O'Y- $11' B't'J $14,877 $7' 410 $1' 875 $:~5, 010 ' I 
I ' I I . I 5F, • 0'1. $U::,c:BB $15, 'ti'::B $7' 68Lt· $1' ':929 $37, ~;29 I I 

' I I I 

I I :'::113. (loy. $12, 7;?.:7 $15,979 $7,958 $1' 975 $38, G40 : I 
I I I 

f:..(l. (l'f(. $1.3, 1b5 $1 e.., ~;:-:;o $8, E:33 $2, 030 $39, 9:'59 I I 
I ' 

' :--------------------------------·~----------------------: I 

' I 



FttriL PRDJECT - BLAST COST tr!ODEL. ,::11\!ALISYS I;(). '.7 
=====~======================== 

COIVIMENTS: VARIABLE ~ EXTRACTION. 

DESIGN PARAMETERS : 

HOL.E DIRIVI. 
LENGTH 
RDW SEPARAT. 
t~ HOLES 
PILL.AR WIDTH 
Yo EXTRACTION 
SITE ~~lREA 

E·, 
200 

8 
28 

20.0 
50.0~ 

10 

LOADING PARAMETERS 

1. nu_ ANFO 
2. BOTTOM DECK ENERGEL 
3. BOTTOM DECK IREGEL 

DHILLING 
- ..... --.. ---- ROOM LINE-UP 

PHODUCTION 

TOTAL 
BLASTING 
----·------- ANFO 

SLURHY 
BOOSTERS 
DTH DELAYS 
SURF. DELAYS 
HOLE PLUGS 
CAPS 
PRIIYIALINE 
BALER TWINE 

TOTAL 

LABOR 

INCH 
FT 
FT 

FT 

ACRES 

CHOICE 

165 
1540 

4233.7 
145'3.'3 

114 
114 
28 
28 

1 
1624 
3248 

10 ACRE SITE. BASE CASE. 2 ROW, 55' 0/ 

1\ICJ. ROWS : .~·, .. -.:.. 
HOC}IYI WIDTH i:20 FT 
I-IDLE SPACING 15 FT 
AV. DEPTH TO VOID 55 FT 
RRFA CJF INFLUENCE '+000 SG!. FT 
VOl Dlf.:}CRE 21780 SG!. FT 
NO. BLASTS 55 

-------) 2 

4. BOTTOM 2 DECKS ENERGEL 
5, BOTTOM 2 DECKS IREGEL 

FT IE $ 1.000 
FT I !I $ 1. 000 

LDS fp $ o. 1'+5 
LBS IE $ 0.360 

IE 3.200 
lEt 1. 750 
@ 2. 25(> 
I ]I 1. 850 
(~ 2.000 

FT I!' $ 0.07'3 
FT 1]'1 $ 0.003 

/F:T = 
/FT = 

/LB 
/LB 
EACH 
EACH 
EACH 
EACH 
Et'.\CH 
/FT 
/FT 

COST 

$155.00 
$1,540.00 

$1,705.00 

:: $513.88 
= $525.55 
= $36'+. 80 

= 

= 

$1 ~7'3. 50 
$E,3. 00 
$51.80 
$2.00 

$127.48 
$8. u:: 

LINEUP 
PREPt.iRATIOI\1 
BLASTING 

1.75 HRS@ 
3. 50 HRS (!J 

10.00 HRS @ 

$ 20.00 /HR 
$ 30. 00 /HI~ 

$ 60.00 /HR = 

~;35. 00 
$10~~.(10 

$600.00 

CiEI\IE Rf~L 

TOTAL COST 

COST/ACHE 

TOTAL 
OVEHHEADS 

TOTAL 

TRAVEL 
SUBSISTENCE 
RENTALS 
MISC. 

TOTAL 

50 ~ DIR LAB 

/BLAST 
/BLAST 
/BLAST 
/BLAST 

/BLAST 

<BASED ON THIS BLAST> 

:: 

= 
= 
= 

$740.00 
$370.00 

$1,110.00 

$54.55 
$140. (H) 

$62.50 
$27. 2"1 

------------
$28'+. 32 

·-·-----------

= $5,055.46 

-- $27. 526. 90 

\ 
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;cr 

AML PROJECT - BLAST COSTING MODEL. COSTS USED 
=~=====•====m=============•====== ========== 

DRILLING COST 

EXPLOSIVES COSTS 

ANFO 
SLURRY 

BOOSTERS 
DTH DELAYS 

SUHF. DELAYS 
HOLE PLUGS 

C~'WS 

PRIIviAL INE 
NONEL T' LINE 
BALER TWINE 

LABOf~ COSTS 

BU-iST. E~~GR. 

FIELD ENGR. 
UiBORER 

GENERAL COSTS 

/FT 

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

/HR 
/HR 
/HR 

8 INCH 5 INCH 
$1.500 !1;1. 000 

Bf'4TCH 1 
$0. 14!) 
~;(). 350 
$3 •• :::oo 
$1. 750 
$2. ~~5<) 
$1.850 
$2.000 
$0.079 
$0.057 
$0.003 

$30.00 
$20.00 
$10.00 

TRAVEL <PICKUP RENTAL, MILEAGE, GAS, MOBILIZATION) 

TOTAL FOR PROJECT 
PER BU=!ST 

SUBSISTENCE 

ENGINEERS 
LRBOHERS 

(il 

@ 

$50 /DAY 
$40 /DAY 

RENTALS _ ...... _____ 

TOTAL FOR PROJECT 
PER Bl-AST 

SEIBMOGHAPH @ lli500 
MAGAZINES (.§! $1t00 

TRAILER @ $350 

TOTAL FOR PROJECT 
PER BLAST 

MISCELLANEOUS 

MISC. FIELD EQUIPMENT 
GENERAL SITE SERVICES 
CONSUMABLE FIELD SUPPLIES 

TOTAL FOR PROJECT 
PER BU=IST 

/I"IONTH 
/MONTH 
/MONTH 

-· 
== 
= 

$3,000.00 
$54.55 

$~;, ~;oo. oo 
~;2, 200. 00 

$7, 700. (H) 

$:LitO. 00 

~;1' 375. 00 
$1,100.00 

$962.50 

$3, 437. 5(l 

$52.50 

$750.00 
$450.00 
~;3!)0. 00 

$1,500.00 
$27.27 
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.. 
IL PROJECT - BLAST COST ANALYSIS. 
la:=c=R==========•=======•====== 

DRILLING COST 

EXPLOSIVES COSTS 

ANFO 
SLURRY 

BOOSTERS 
DTH DELAYS 

SURF. DELAYS 
HOLE PLUGS 

CAPS 
PRIMALINE 

NONEL T'LINE 
BALER TWINE 

LABOR COSTS 

BLAST. ENGR. 
FIELD ENGR. 
LABORER 

GENERAL COSTS 

/FT 

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

/HR 
/HR 
/HR 

TRAVEL ·<PICKUP RENTAL, MILEAGE, GAS> 

TOTAL FOR PROJECT 
PER BLAST 

SUBSISTENCE 

RENTALS 

TOTAL FOR PROJECT 
PER BLAST 

SEISM,PGRAPH 
MAGAZINES 
TRAILER 

TOTAL FOR PROJECT 
PER BLAST 

MISCELLANEOUS 

MISC. FIELD EQUIPMENT 
GRAVEL <STEMMING> 
SNOW REMOVAL, BOBCAT HIRE 
WOODEN STAKES 

TOTAL FOR PROJECT 
PER BLAST 

8 INCH 
S0.900 

BATCH 2 
S0.212 
S0.451 

STAKES, TARGETS ETC. <RESEARCH COMPONENT> 
PER BLAST 

COSTS USED 
·========== 

6 INCH 
S0.750 

BATCH 1 
. S0.161 
S0.386 
S3.120 
Sl.680 
S2.200 
Sl.820 
Sl.976 
90.079 
SO.OS7 
90.003 

927.00 
SlU.SO 
910.00 

92,566.00 
S122.19 

S831.00 
S39.57 

S1,120.00 
S66S.OO 
S621.00 

$2,406.00 
9114.57 

S419.00 
S263.00 
$340.00 
S27S.OO 

Sl,297.00 
961.76 

S380.00 
S27.14 
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