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Gi lson seam -  under ly ing th is  seam is  in terbedded sandstone,
s i l ts tone,  shale,  and coal -  r iders of  the Keni lwor th Member.

Centennia l  Seam -  under ly ing th is  seam is  in terbedded sandstone,
s i l ts tone,  and shale,  and coal  r iders of  the Keni l -wor th Member.

Lower sunnyside seam -  under ly ing th is  seam is  barr ier  beach
sandstone,  the Lower Sunnyside Sandstone of  the Sunnyside Member.

I t  should be noted however ,  that  the immediate " f . l -oor"  betow the
seams is  sandstone in  the case of  the Lower sunnyside and
Aberdeen ;  and  benea th  the  G i l son ,  and  cen tenn ia r ,  s i l t s tone .

Pyritic Content (Laboratory Analyses)

comprete analyses of  these st rata are incruded in  Appendix  E.

Potential Alkalinity (Laboratorl Analyses)

complete analyses of  these st rata are inc l -uded in  Appendix  E.

CIay Content (Laboratory Analyses)

compret .e  anaryses of  these st rata are incruded in  Appendix  E.

R645-30L-5L2.200. PLAtils AIID ENGINEERTNG DESIGiNS

Existing Structures

A l l  ex i s t i ng  s t ruc tu res  a re  s i t ua ted  on  the  Z ion fs  fee  rand ,  on
fede ra l  l ease  sL -027304 ,  o r  on  r i gh t -o f -way  u ru -6204s  and  a re
shown  on  P la te  6 .  The re  a re  no  s t ruc tu res  ex i s t i ng  as  pa r t  as
Anda lex rs  fac i l i t y  wh ich  were  cons t ruc ted  p r i o r  t o  1990 .
Or ig ina l l y  i t  was  an t i c i pa ted  tha t  a l -1  bu i l d ings  and  s t ruc tu res
were to  be completed dur ing the f i rs t  f ive year  permi t  term.
Obviously  th is  is  not  the case s ince the Aberdeen Mine has only
recen t l y  been  compre te l y  f i n i shed  to  th i s  da te .  p la te  6  dep ic t s
the Aberdeen Mine wi th  the sur face fac i l - i t ies completed in  ear ly
1990.  A new fan for  the Aberdeen Mine wi l - l -  be constructed in  the
lef t  fork  of  Deadman Canyon.  Underground rock tunnel -s  access the
Cen tenn ia l  Seam.  See  7 .L ,  2 .L -L ,  2 . I - 4  .

Ex i s t i ng  s t ruc tu res  i nc lude  the  fo l l ow inq :

Ba thhouse  (5 )
Mine Vlater  Storaqe Tanks
Warehouse  (1
Lamphouse (2
Subs ta t i ons
Of f i ce  Bu i l d ing
M ine  Fans  {41
P n r l -  : ' l  q  f  1 q \

\ ! v /

Cu l i na ry  Wa te r  Tanks  (3 )
Shop

2 )

L4 '  x  60 '
( 3 )  12 '  x  l - 6 '

l - 4 '  x  60  r

40 '  x  40 '
60 '  x  100 '
28 '  x  60 '
88 "
6 t  x  20 '
I z t  x  10 '
80 '  x  L20 '
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Arr  ex is t ing s t ructures are s i tuated on the Z ionfs  fee rand,  on
federa l  lease SL-027304,  or  on r ight -of -way UTV-62045 and are shown
on Plate 6.  There are no s t ructures ex is t ing as par t .  as Andalex 's
fac i l i ty  which were constructed pr ior  to  1-980.  P l -ate 6 depic ts  the
Aberdeen Mine wi th  the sur face fac i l i t ies completed in  ear ly  1990.
No new st ructures on the sur face wi l l  be requi red to  mine the
Centennia l -  and Aberdeen Seams on any l -ease inc lud ing the new AEp
Lease.  Underground rock tunnels  access the Centennia l  Seam. See
1 .1 '  2 .7 -L ,  2 . r - 4 .  Ex i s t i ng  s t r uc tu res  i nc l ude  t he  f o r l ow ing :

f t  shou ld  be  no ted  tha t  a  new b low ing  ven t i l - a t i on  fan  anc i  a  new
subs ta i - i on  i s  p : : oposed  as  shown  on  p l a te  6 .  The  f an  w i l l  be  a
fo rced  a i r  f an  and  sha f t  t o  t he  Aberdeen  Seam be low.  The  fan  w i l l
be  i oca ted  ve ry  c l ose  Lo  t he  ex i s t i ng  edge  o f  t he  d i s l u rbance  as
sho t ' vn  on  P ia t , e  6 .  See  Append i x  Y  f o r  a  comp le te  desc r i p t i on  o f  t he
Ven t i . l a l i cn  Sha f t /B low ing  Fan  f ns t -a1 la t i cn .  The  subs ta t i cn  w i l l  be
loca ted  nea r  t he  Abe r :deen  M ine  po r : t a l s .  See  p l a te  6 .

Upon complet i -on of  min ing act iv i t ies,  the por ta ls  wi l l -  be seal -ed
accord ing to  ex is t ing s tate and federa l -  regulat ions and a l1
bu i l d ings  and  s t ruc tu res  no t  be ing  u t i r i zed  as  pa r t  o f  t he
rec l -amat ion sequence,  wi l l  be removed.

Ba thhouse  (5 )
M ine  Wate r  S to rage  Tanks  (3 )
Warehouse  (1 )
Lamphouse (2)
Subs ta t  j - ons  (2 )
Of f ice Bui ld inq
M ine  Fans  (4 )
Po r ta l s  ( 15 )
Cul inary Vfater  Tanks (3 )
Shop

L4 '  x  60 '
t2 '  x  l -6 '
LA t  x  60 '
40 '  x  40 '
60 '  x  100 '
28 '  x  60 '
88"
6 t  x  20 '
12 '  x  10 '
80 '  x  L20 '

IJOCAEION

PLATiIS OR PEOTOGRJAPHS

DATES OF CONSERUCTTON OF EXISTING
SERUCTURES

I@NITORING DATA

R645-301-526.111.

See  R64  5 -301 -11 -0  .

R645-301-52 6  .LL2 .

See  R645 -301 -110 .

R645-301-52 6 .  113 .

See  R645 -301 -110 .

R545-301-52 6 .LLA .

N/A
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I t  is  very unl ike ly  that  a  mine d ischarge wi l l -  occur  f rom any of  the
pef lnanent ly  sealed mine por ta ls ,  a l though each seal  wi l l  be equipped
wi th a dra inage p ipe descr ibed above.  To date,  Andatex has
encountered dry min ing condi t ions and a l l  por ta l -s  in  a l - I  three mj-nes
dr i f t  in to  the mounta in in  a down d ip d i rect ion.  I f  a  d ischarge
were to  occur ,  i t  would only  be af ter  the ent i re  p i l lared out
work ings  had  f i l l ed  f i r s t .  Then  on l y  wou ld  the  s ta t . i c  head  aga ins t
the seal  a l - Iow any d ischarge.  There is  no way of  knowing or
es t ima t ing  the  m ine  d i scha rge  ra te .

As mainta ined above,  Andalex wi l l  moni tor  any d ischarge.  Andalex 's
ex is t ing NPDES aI Iows for  a  cer ta in  vo lume of  mine d ischarge.  This
permi t  wi l l  be mainta i -ned af ter  cessat ion of  min ing for  the
I i ab i l i t y  pe r iod  un t i l  t he  bond  i s  re leased .

The  bLow ing ' f an  ven t i l a t i on  sha f t  w i t l  be  sea led  by  comp le te l y
back f i l l i ng  i t  f i : on  bo i t om to  t op .  Th i s  sha f t  i s  37C '  deep  by  16 '
d i ame te r ,  and  i , s i l l  r equ i r e  app l cx ima teJ -y  2 ,  i  55  cub i c  ya rds  c f
back f i l l  ma te r i a l .  Th i s  back f i l l  ma te r i a l  w i t l  be  hau led  i n  f r om
an  o f f s i t e  co rnmerc ia l  g rave l  p i t .  See  Append i x  Y  f o r  r ec l ama t i on
in fo rma l - i on  reqa rd ing  t he  Ven t i l a t i on  

'Sha f t /B low inq  
f an

Ins la ' i aL i cn .

Teq>orary Cessation

Whenever  i t  is  known that  operat ions are to  be temporar i ty  ceased
for  more than 30 days,  Andal -ex Resources wi l - l  submi t  to  the Div is ion
a  no t i ce  o f  i n ten t i on  to  cease  o r  abandon  the  ope ra t i ons ,  i n
accordance wi th  MSHA standards.

This  not ice wi I I  descr ibe mi t igat ion measures to  be employed in
accordance wi th  the terms and condi t ions of  the permi t  approval ,
such as a s tatement  of  the number of  sur face areas invol -ved in  the
cessa t l on ,  ex ten t  o f  sub -su r face  s t ra ta ,  p r i o r  rec lamat ion  e f fo r t s
accomp lJ -shed  on  the  p rope r t y ,  and  i den t i f i ca t i on  o f  a1 I  back f i l l i ng ,
regrading,  revegat ion,  env i ronmenta l -  moni tor ing,  underground opening
c losu res  and  wa te r  t rea tmen t  ac t i v i t i es  tha t  w i l l  con t i nue  du r inq
the  tempora ry  cessa t i on .

Temporary c los ing of  underground work ings wi l - l -  be accompl ished wi th
chain l - ink fence mater ia l  as recommended by MSHA. This  prevents
access  by  unau tho r i zed  i nd i v idua ls  du r ing  i do l -  pe r iods .  I t  i s  no t
ant ic ipated that  once Andal -ex reaches i ts  peak product ion that  th is
w i l l  occu r .

I f  underground openings are to  remain inact ive for  a  per iod greater
than 90 days,  such openings wi l - r  be temporar i ry  c losed of f  f rom
access .  Such  c losu res  w i l l  cons i s t  o f  a  cha in  l i nk  o r  o the r
substant ia l  wi re mesh fabr ic  fence p laced over  the por ta ls  to
prevent  publ ic  access whi le  a l lowing for  a i r  f l -ow.  Locked gates may
be  ins ta l l ed  i n  t he  po r ta l  t o  a l l ow  fo r  m ine  i nspec t i on .

Casing and SeaLing of Drill Eoles

At l  exploratory dr i l l  ho l -es have been sealed wi th  cement  and a l - l
water  wel -1s have been cased wi th  s teel -  cas ing and wi l l  be
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maintained. After mining is complet .ed, the water wer ls and
monitor ing wel- ls wi l l  be sealed except in the event the sLate
engineer al- lows them to remaj-n opened for other purposes.

R645-301-529. 2OO . I'IIDERGROI'IID MINING OPERAEIONS

R645-301-52 9 .2LO .

See R645-301-515.300.

R645-301-52 9 .220 .

TEMPORARILY II{ACTTVE OPERATIONS

RETURN T'IIDERGROT'ND DEVEI,OPMENT
rrasTE, coAL pRocEsslNe ruAsTE oR
TTATER EO I'IIDERGROT'IID IYORKTNGS

See  R645 -301 - -515 .  300 .

R645-301-529.300 .

N/A

EOI,ES USED FOR BI.ASTING

R645-301-529.400. SI'RFACE MTNING OPERLTTONS

N/A

R645-301-530 . OPERATIOTiIAL DESTGN CRITERTA A}ID
PIrAbfS

Operation PIan: Existing Structuree

Cons t ruc t l on  and  Des ign  o f  Su r face  Fac i l i t i es

Existing Structures

A l l  ex i s t i ng  s t ruc tu res  a re  s i t ua ted  on  t . he  Z ion ' s  f ee  l and ,  on
federa l  lease SL-027304r  or  on r ight -of -way UTU-62045 and are shown
on Pl -ate 6.  There are no s t ruct .ures ex is t ing as par t  as Andal -exfs
fac i l i t y  wh ich  were  cons t ruc ted  p r i o r  t o  1980 .  P la te  6  dep ic t s  t he
Aberdeen Mine wi th  the sur face fac i l i t ies completed in  ear ty  1990.
No new st ructures on the sur face wi l l  be requi red to  mine the
Centennia l  and Aberdeen Seams on any lease inc lud ing the new AEp
Lease .  Underg round  rock  tunne ls  access  the  Cen tenn ia l  Seam.  See
L .L ,  2 .7 -1 t  2 . r - 4 .  Ex i s t i ng  s t r uc tu res  i nc l ude  t he  f o r row ing :

Ba thhouse  (5 )
M ine  Wate r  S to rage  Tanks  (3 )
Warehouse  (1 )
Lamphouse  (2 )
Subs ta t i ons  12 )
Of f i ce  Bu i l d inq
M ine  Fans  (4 )
Po r ta l s  ( 15 )
Cu l i na ry  Wate r  Tanks  (3 )
Shop

s-t76

14 '  x  60 '
12 '  x  16 '
L4 t  x  60 '
40 r  x  40 '
60 '  x  100 '
28 '  x  60 '
88 "
6 t  x  20 '
72 '  x  10 '
80 '  x  720 '



A new b low ing  ven t i l a t i on  fan  and  a  new subs ta t i on  i s  p roposed  as
shown  on  P la te  6 .  The  fan  w i l l  be  a  fo rced  a i r  f an  and
Aberdeen  Seam be low.  The  fan  w i l }  be  l -oca ted  ve ry
ex i s t i ng  edge  o f  t he  d i s t u rbance  as  shown  on  p l a te
Append ix  f  f o r  add i t i ona l  i n fo rma t ion  rega rd ing  th i s
Th re  new subs taL ion  w i l l -  be  l oca ted  nea r  the  Aberdeen
See  P la te  6 .

sha f t  t o  t he
c lose  t o  t he
6 .  Re fe r  t o

i ns t "a l l a t i on .
M i  n r r  r r n v ' f  r l  q

Upon complet ion of  min ing act iv i t ies,  the por ta ls  wi l l -  be sealed
accord ing to  ex is t ing s tate and federa l  regulat ions and a l - l -
bu i l d ings  and  s t ruc tu res  no t  be ing  u t i l i zed  as  pa r t  o f  t he
recl-amation sequence, wj-1l be removed, according to the Reclamat. ion
P Ian .

Congtruction Schedule

A11 of  the above st ructures have been completed,  e : rcept  the proposed
new ve rL t i l a t i on  fan  fo r  t he  A i :e rdeen  M ine .  The  ea r thwork  fo r  t he
Aberdeen Mine was completed in  1989.  The sur face fac i l i t ies were
in ear ly  1990.  Construct ion has been located and carr ied out  so as
to  p reven t  and  con t ro l -  e ros ion ,  s i l t a t i on ,  wa te r  po l l u t i on ,  and
damage to proper ty .  A11 fac i l - i t ies have been designed and
constructed and wi l l  be mainta ined and used in  a manner  which
prevents damage to wi ld l i fe  and re la ted envi ronmenta l  va l -ues.  Any
future construct ion wi l l  be conducted in  a s imi lar  manner  accord j -ng
to regulat ions regard ing protect ion of  the hydro logic  system, etc .
The rock tunnel -s  for  the Centennia l  Seam development  were
cons t ruc ted  i n  t he  sp r ing  o f  1990  and  comp l -e ted  ra te  i n  1990 .  As
prev ious ly  d iscussed th is  min ing wi l l -  requi re no new sur face
fac i l - i t i e s .

Construct ion Methods
Major Equipnent

The  po r ta l  and  bu i l d ing  s i t es  were  l eve l -ed  us ing  doze rs ,  t rucks ,  and
roaders.  At  the bui ld ing s i tes,  the topsoi l  was removed and
transpor ted to  a nearby area for  s torage.

Al l  sur face pads have been graveled and a l l -  o ther  d is turbed areas
(pond embankments,  e tc .  )  have been reseeded.

R645-301-531 . GENERJAJ,

Schedule of Const:uction, ldine Developnent, Mining and Reclanation

A l l  su r face  fac i l i t i es  have  been  cons t ruc ted  fo r  t he  P innac le ,  Apex
and Aberdeen Mj-nes.  Ear thwork for  the Aberdeen Mine was completed
1n  f989 .  The  su r face  fac i l i t l es  fo r  t he  Aberdeen  M ine  were
comp le ted  i n  ea r l y  1990 .  No  add i t i ona l  su r face  fac i l i t i es  a re
requ i red  fo r  any  new leases ,  howeve i ' ,  as  men t i r : ned  ahcve ,  t he : l e  r s
a Fr icpcsed new vent i la t i  on f  an f r : r  lhe Aber :c ieer*r  ly l i r ie  "  There wi l l -
be no addi t ional -  const ruct ion act iv i t ies or  sur face d i -s turbance
whatsoever  in  Hof fman Creek or  A l rad Canyon.

However ,  Andal -ex does in tend to  add a fan insta l la t ion in  the le f t -
hand fork  of  Deadman canyon at  some point  in  t ime.  This
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ins ta l - la t ion wi l l  be accord ing to  measures outL ined by the Bureau
of  Land Management  as par t  o f  Right -of -Way U-64158,  (Copy of  Right -
of -Way is  inc luded in  Appendix  B.)  Andal -ex wi l - l -  submi t  deta i l -ed
plans for  th is  insta l la t ion at  the appropr ia te t ime.  The locat ion
o f  t h i s  b reakou t  i s  shown  on  P la te  29  (R .O .W.  )  .

M in ing  i n  t he  G i l son  seam began  in  oc tobe r ,  1980  w i th  a  s ing le
un i t ' s  p roduc t i on .  As  m in ing  p rog resses ,  add i t i ona l -  un i t s  w i l l  be
added wi th  three product ion uni ts  and the longwal l  scheduled to  be
operat i -ng by mid-1994.  A systemat ic  min ing p lan wi l l -  be fo l lowed
to assure maximum recovery.  A11 p lanning and scheduled product ion,
however ,  wi l l  be cont ingent  upon the coal -  market .  Upon the
conc lus ion  o f  m in ing  ac t i v i t i es  i n  t he  a rea ,  t he  schedu led
rec lamat ion phase wi l l  begin immediate ly .

Aada l -ex  w i l l  f i l 1 ,  reg rade  and  s tab i l i ze  r i l I s  and  gu l l i es  ove r  9
inches  i n  dep th . Fur ther ,  Andalex has agreed to in ter im
stabi l izat ion of  a l - I  s lopes and embankments wi th in  the d is turbed
area and has done so.  One s lope located at  the bot tom of  the of f ice
dr i -veway,  has been at tempted through hydroseeding,  fer t i l iz ing and
mulching techniques on three separate occasions.  No s ign i f icant .
eros ion probJ-ems have occurred,  Andalex wi l l  not i fy  the Div is ion in
the event  of  any s l ides or  o ther  damage immediate ly  by te lephone and
in  w r i t i ng .

Andalex wi I I  cover  ac id or  tox ic  forming mater ia ls  i f  any are
encountered.

Andalex wiL l  adv ise the Div is ion in  the event  of  a  temporary
shutdown,  such as a l -e t ter  sent  to  the Div is ion when Andal -ex 's  Apex
Mine was temporar i ly  c losed.

R645-301-532.

See  R645 -301 -5L2 .240 .

R645-301-532 .100 .

SEDIMENT CON':TROL

MINIMI ZING DI STT'RBA}TCES

Surface d is turbances are min imal  due to  the nature of  the min j -ng
act iv i t ies.  The permj- t  area has been prev ious ly  lmpacted by min ing.
Sur face  d i s tu rbances  w i l l  be  l im i ted  to  the  ex i s t i nq  fac i l i t i es
which have been constructed.  The to ta l  ex is t ing Sur face area
d is tu rbed  i s  34 .2  ac res .  Ex i s t i ng  fac i l i t i es  a re  i nd i ca ted  on  P1a te
6  and  7 .

The l -and af fected by min ing operat ions which shal l  be rec la imed,  in
compl iance wi th  the Min ing and Reclamat ion Plan and aI l -  requi rements
of  the Mined Land Reclamat ion Act  and Rules and Regulat ions adopted
in accordance therewi th,  can be descr ibed as fo l - lows:

34 .2  ac res  l - oca ted  1n  T135 ,  R11E ,  S .L .B .  &M. ,  Ca rbon
Coun ty ,  U tah  and  con ta ined  w i th in ,
SE  I / 4  SW 7 /4  Sec t i on  7
NE 1 , /4  SW I /4  Sec t i on  7
SW L /4  SE  I / 4  Sec t i on  7
NW I / 4  SE  7 /4  Sec t i on  7
SW L /4  NE  7 /4  Sec t i on  1
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development  waste.  h le  est imate th is  may be as much as 3000 yards
of  mater ia l .  P lease refer  to  Plate 15 addendum for  a  deta i led
drawing on the h igh wal - l  areas.  The Aberdeen Mine h igh wal - l -  has
been redrawn and back f i l ls  recalcu lated.  Where s lopes are greater
than 2 to  7,  before f inat  rec l -amat ion is  completed,  s lope stabi l i ty
s tudies wi l l  be per formed as necessary.  A11 in format ion for  s lope
stabi l i ty  s tud ies wi l l  be inc luded as par t  o f  t .he f ina l  rec l -amat ion
package .

Where  poss ib le ,  a l I  f i na l -  g rad ing  and  p lacemen t  o f  t opso i l  w i l l  be
done  a long  the  con tou r  t o  m in im j - ze  e ros ion .  f n  a l - I  cases ,  g rad ing
wi ] l  be conducted i -n  a manner  which min imizes eros ion and prov ides
a  s tab le  su r face  fo r  t he  p lacemen t  o f  t opso i l s .

Topso i l  ex i s t i ng  on  s i t e  w i l ]  be  sp read  us ing  a  g rade r .  where
poss ib le ,  t he  so i l -  w i l l -  be  d i s t r i bu ted  a long  the  con tou r .  The
th i -ckness of  the re-establ ished so i l  w i l - l -  be consis tent  wi t .h  so i l -s
i n  the  v i c in i t y  and  w i I I  be  su f f i c i en t  t o  suppor t  vege ta t i on  equa l
to  o r  supe r io r  t o  p re -m in ing  h i s to ry ,  6 " .

Anda1ex wi l - l  r ip  the subsur face mater ia l  to  6 '  us ing most  l ike ly  a
too thed  mo to r  g rade r  o r  a  d j - sc ,  p r i o r  t o  so i l  r ed i s t r i bu t i on .

Anda lex  w i1 ]  m ix  one  ton  o f  a l f a l f a  pe r  ac re  w i th  i t s  t opso i t
mater ia l -  to  a id  i -n  aerat ion,  microblo log ica l  communi ty  development ,
and  wa te r  ho ld ing  capac i t y .

Andalex wi l l -  d is t r ibute topsoi l  to  a min imum depth of  6 '  as
p rev ious l y  s ta ted .

Andalex has a l ready commit ted to  test ing of  red is t r ibuted so i l  and
f i l l  ma te r i a l  and  has  commi t ted  to  use  p rope r  add i t i ves  i f  i t  i s
d i scove red  necessa ry .  Spec i f i ca l l y ,  Anda tex  w i1 t  t es t  f o r  o rgan ic
mat te r ,  phosphorous ,  po tass ium,  pH ,  conduc t i v i t y ,  and  tex tu re .  The
samp les  w i l l -  be  taken  a t  0 -6  i nches ,  6 -12  i nches ,  and  L2 -24  i nches
a t  l eaS t  90  da . ' o  n r i n r  t -n  f i na l  reC lamat iOn .

R645-30L-542.700. FTNAL ABA}IDONMENT OF MINE OPENTNGS
A}ID DISPOSAL ARE.AS

P la tes  6 ,  76 ,  I 7 ,  &  Append i x  y .

R64s-30L-542.710. DESCRIPTION

See  R645 -301 - -515 .  300 .

R645-30 L-542 .720 .

See  R645 -301 -513 .300 .

DTSPOSAI. OF
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EXCESS SPOIL



R545-301-731 .

See R645-301-511 .100 .

R64s-301-731 .  100 .

See R645-301-711-300 .

R645-301-731 .110.

Appendix  I ,  See Appendix

R645-301-731 .  111.

Appendix L

R545-301-731 .LL2.

N/A

R545-301-731 .L20.

Appendix L

R545-301-731 .L2L.

Appendix L

R545-301-731 .L22.

Appendix L

R645-301-731 .200 .

See  R645 -301 -7LL .300 .

R645-301-731 .2LO.

See  R645 -301 -711 .300 .

R645-301-731 .zLL.

See  R645 -30 I -7L1 .300 .
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Appendix Y

Ventilation Shaft/Blowing Fan Install-ation

Substation Installation



Ventilation Shaft/Blowing Fan Installation

In order to provide additional ventilation to the Aberdeen Mine, a new ventilation shaft and a
blowing fan will be installed north of the existing shop within the previously disturbed area.
This new fan will require a vertical ventilation shaft constructed from the surface down to the
Aberdeen mine workings. This will be accomplished using a raise-bore machine at the surface
pulling a boring head up through a pre-drilled pilot hole. A site has been selected for the fan
which will be located next to the shop building near the cut-slope within the existing disturbed
area of the Tower minesite. An exploratory test hole has been dug in the yard to verifu the
foundation structure for the fan. (The concrete collar for the fan, as it sits over the shaft, must be
on solid bedrock in order to support the raise-bore operation). A suitable shelf of bedrock is
located about 15'below the existing pad surface which looks promising for anchoring the shaft
collar.

The following fast-track schedule is proposed:

Complete the site preparation by excavating the remainder of the bedrock shelf area in
preparation for the construction crews within the next l0 days..........10 days to drill the pilot
hole.........one week to construct the concrete collar (20' diameter, l6' high, 18" thick
walls)........one week for the concrete to cure...........one week to backfill the excavated area
around the collar. At this point the raise bore machine can mobilize onto the completed collar
and begin raise-boring the shaft. (The cutting head for the raise bore will akeady be positioned
in the underground mine workings in preparation)..............30 days to ream out the shaft (16'
diameter, 370'total depth). All muck material from the excavation will fall back into the mine as
is being cut and will be disposed of in the underground workings..........two weeks to install the
vent fan and put it into operation. By starting earthwork construction by this week, we could
have the additional ventilation capabilities by Christmas.

This construction will be entirely within the existing disturbed area, in other words there will be
no new surface disturbance. There will be no change to the hydrologic design. The existing
power line that once served the Apex mine, will be utilized so no new power distribution
facilities will be required. All the excavated material will be replaced after the collar is
constructed by bacldilling around the collar. During construction care will be taken to not place
any material in any designated drainage ditches.



It is not anticipated that any ground water will be encountered during the construction of the
ventilation shaft, either in the pilot drill hole or the shaft raise-bore. The shaft is relatively
shallow (less than 300') and will intercept the existing Aberdeen Mine workings which, in this
location are dry and above the water table. Also the raise-bore operation proceeds from the
mine works up to the surface. Therefore all drill cuttings and any potential water encountered
will fall into the mine workings rather than reporting to the surface. If however any unexpected
water is encountered during the pilot hole drilling it will be contained within the existing
concrete collar (16'diameter,16'high), or will be pumped into one of the existing disturbed area
drainage ditches which report to the sedimentation pond.

During final reclamation the shaft will be backfilled with an imported material hauled in from a
commercial gravel pit located off site. The imported material will be analyzed for acid/toxic
parameters (particle size analysis, pH, EC, SAR, Se, B, acid/base accounting) prior to placement
as backfill in the borehole, as per R645-301-542.700 and according to the Division's Topsoil and
Overburden guidelines. After the shaft has been backfilled the area will be reclaimed according
to the approved plan in accordance with R645-301-244, -301-353, -30I-354,-301-355, -301-356,
-302-280, -302-281, -302-282, -302-283, -302-284. Due to the relatively shallow depth of the
shaft (less than 300') and its small diameter (16') it is not expected that any settlement of the
backfill material will occur after final reclamation. However after reclamation the site will be
monitored for signs of settlement. At least two survey points will be established directly above
the reclaimed shaft and will be surveyed annually throughout the period of bond release. If any
settlement does occur, any surface disturbance or irregularities resulting from such settlement
will be regraded and recontoured with approved imported material in accordance with the
approved plan.

Estimated bonding requirements for reclamation is as follows:

A.

B.

Backfill the shaft

Concrete Demolition

Collar

Collar Pad

Fan Base

Motor Base

Transformer Pad

2,755 cu.yds.

105 yds.

19 yds.

100 yds.

8 yds.

10 yds.



C. Fan Steel 5 tons

2 tonsD. Substation Demolition

After consultation with the Division it has been determined that the bonding requirements for
the ventilation shaft/blowing fan will be $48,537. After adjusting for indirect costs and inflation
escalation a reclamation bond in the amount of $65,000 has been posted for this installation.

Substation

In order to meet the increasing power needs in the Aberdeen Mine, a new substation will be
constructed. This substation will be located adjacent to the existing Aberdeen Mine intake
portals. The substation will contain a46KYll2.5 KV transformer and switch gear. These
components will be mounted on a concrete pad. All components will be enclosed within an 8'
high chain link fence. Secondary power from the substation will be routed to the mine through
buried electrical conduits. The primary feed to the substation will tap offof the existing 46 KV
powerline which runs through the mineyard. All construction associated with the substation
installation will be within the previously disturbed area. The total footprint of the substation
will not exceed 60'x 100'. The installation will be very similar to the existing substation
(although somewhat smaller) which will continue in operation. For bonding purposes the
reclamation cost for the new substation should be similar to the existing substation.

After consultation with the Division it has been determined that the bonding requirements for
the substation will be $2,273. After adjusting for indirect costs and inflation escalation a
reclamation bond in the amount of $3,000 has been posted for this installation.
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BONDING CALCIJLATIONS



Cenntennial Project C/007/01 I

Bonding Calculations
Centennial Mine C/007/01 I

Bond Summary

Direct Costs

Subtotal Demolition and Removal
Subtotal Backfilling and Grading
Subtotal Revegetation
Direct Costs

Indirect Costs
Mob/Demob
Contingency
Engineering Redesign
Main Otfice Expense
Project Mainagement Fee
Subtotal lndirect Costs

Total Cost

Escalation factor
Number of years
Escalation

Reclamation Cost

Bond Amount (rounded to nearest $1,000)
2009 Dollars

Bond Posted

Difference Between Cost Estimate and Bond
Percent Difference

Bond Amount

$305,778.00
$387,909.00
$181 ,474.00
$875,161.00

$87,516.00 10.0%
$43,759.00 5.00/o
$21,879.00 2.5o/o
$59,511.00 6.80/o
$21,879.00 2.50/o

$234,543.00 26.80/o

$1,109,704.00

0.012
4

$54,232.00

$1,163,936.00

$1,164,000.00

$1,211,839.00

-$47,839.00
4.11%

Revised December 2006

Printed 1211812006 DOGM BOND 12-18-06 Summary Pages 1
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