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IJnited States Department of the Interior 3480

0038

Mr. George A. Morr is
Forest  Supervisor
uanti-l,a SaI National Forest
599 West Pr ice River Dr ive
P r i c e ,  U t a h  8 4 5 0 1

Dear Mr.  Morr i -s :

Based on your wr i t tsen request of  November 22, 1991, th is let ter  provides our
corrunents concerning the approved resource recoverlz and protsection plan (R2P2)
for the Skyline Mines and the protection of t,he Burnout Creek drainage area.
This request was generated when the Forest Service recently determined that,
Burnout Creek is perennial up to t,he forks and may be perennial for an unknown
distance above the forks.

The lease terms and conditions require that underground mining operations
shall be conducted in such a manner so as to prevent surface subsidence that
would, damage or alter the flow of perennial streams; except in specifically
approved locations. As a result, the Bureau of Land Management (BLM) is
responsible for reviewing the approved F.2P2 and providing Ern assessment of the
anticipated impacts that underground mining would have on the surface of the
Burnout Creek drainage area.

Under the Burnout Creek drainage area, there are 4 minable coal seams. In
descending order these minable coal seams are the Upper O'Connor, Lower
O,Connor E, Lower O'Connor A, and Flat Canyon. Longwall development is
currently approved for the three upper coal seans but the BLM has identif ied
additional minable reserves in the lowest coal Eeam and has required Utah Fuel
Company to submit a proposed R2P2 for these additional reserves. Blocks of
longwa1l panels are delineated for the upper two coal seams which essentially
underlie the entire Burnout Creek drainage area except where full extraction
is rest , r ic ted under the gas pipel ine.  Blocks of  longwal l  panels are
delineated for the lower two coal seams which only partially underlie the
Burnout Creek drainage area. In general, the seqluence of mining coal seams is
from top to bot,tom with longwall panels superimposed and aligned in a
northwest direct ion.  Mining wi l l  begin in the northeast port ion of  the
longwall blocks and continue sequentially toward the southwest. The time
frame for Iongwall development under the Burnout, Creek drainage area for each
coa l  seam is  as  fo l lows:

Upper O'Connor Seam '  L99l  thru L995
Lower O'Connor B Seam - L999 thru 2008
Lower O'Connor A Seam '  2OO4 thru 2005
Flat  Canyon Seam '  2006 thru 2008

In order to assess the impacts to the Burnout Creek drainage area from
multiple seam longwall mining, w€ have reviewed all the available subsidence
information. Subsidence effects from longwall mining are documented in a
number of studies conducted in the region and other areas in the Western
United States; but, only one study was found which dealt with subsidence
effects f rom mult ip le seam longwa1l mining. Addi t ional ly,  there are some
general reports involving longwall mining in the West and the potential
ef fects on surface hydrological  resources; but,  no speci f ic  detai led studies
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are available on t,he impacts of IongwaIl mining on streams in the West. This
information provides accepted subsidence parameters and potential impacts to
streams appl icable to the Skyl ine Mine. Si te speci f ic  subsidence informaEion
generated f  rom the Skyl ine Mine was also ut , i l ized. ' :

Subsidence is usual ly coincident wi th mining and is t fansmit ted rapidly f rom
t,he workings to the surface. Once subsidence has begun i t  wi l l  progress wi th
the direct ion of  mining and cont inue unt i l  af ter  the last  longwal l  panel  in
the block is complete.  The total  subsided area wi l l  include the surface area
above the extracted longwaII block plus an additional area determined by an
angle of  draw. Final  subsidence contours,  for  a large block of  longwal l
panels extracted from a single coal  seam, wi l l  resemble a broad i r regular ly
shaped trough with maximum subsidence occurring towards the center of the
longwall block. Maximum subsidence is always less than the mining height
because of bulking of t,he overburden strata

rn most cases, a narrow subsidence trough wil l form with the init ial IongwaII
panel. A stream flowing across the narrow subsidence trough formed over a
single longwal l  panel  could poEent ia l ly  be disrupted temporar i ly  by
sett lement,  changes in s lope over a short ,  d istance, and surface cracks.  But
as the longwall face passes the ground wil l stabil Lze and many cracks may
close up or heal  as the surface goes into compression behind the face. A11
these ground changes can occur progressively along the st,rearn channel as
subsequent, longwall panels are mined unt,i l  a broad subsidence trough forms and
min ing  ceases .

A broad subsidence t,rough with a smooth profi le minimizes disruption to the
surface. It is produced by mining a large block of longwa1l panels at. an even
rate which resul ts in uni form gradual  subsidence. One potent ia l  impact to
streams crossing the final subsidence trough is a ch4nge in the original
surface slope. Depending on the original topography, an increase or decrease
in the surface slope could have an af fect  on the f low of  the stream.

The major ef fect  of  mult ip le seam longwa11 mining is to increase the maximum
subsid.ence but the angle of draw is not changed appreciably where longwall
blocks in each coal searn are superimposed. Where a longwall block in an
underlying coal seam extends beyond a longwall block in an overlying coal seam
the subsidence area wi l l  expand in accordance with the extended area.
Subsidence wi l l  resume in the same manner descr ibed for a s ingle coal  seam as
extract ion of  each under ly ing coal  sean is undertaken. Extract ion of  each
additional coal seam wi1] increase subsidence with maximum subsidence
occurr ing toward the center of  the largest amount of  longwal l  b lock over lap.

Based on these parameters and the approved P.2P2, subsidence should occur soon
after the mining begins in the f i rst  1ongwal l  panel  in the nort .heast port ion
of the longwal l  b lock for  the Upper O'Connor Seam. Subsidence should foI low
the mining and cont inue towards the southwest wi th each consecut ive longwal l
panel .  Af ter  extract ion of  th is coal  seam is complet .e,  the subsidence area
should resemble the per imeter of  th is longwal l  b lock and maximum subsidence
should include the head of  the north fork of  Burnout Creek. Extract ion of  the
Lower O'Connor B Seam should e>q>and the subsidence area to incLude this more
extensive IongwaI l  b lock and subsidence wi l l  increase with the extract ion of
each addi t ional  coal  seam. The area of  maximum subsidence, resul t r ing f rom the
extract ion of  a l l  coal  searns,  should st i l l  include the head of  the nort .h fork
of Burnout Creek.

Mining has already started in Ehe northeast port , ion of  the longwaI l  bLock in
the Upper O'Connor Seam. Four Iongwal l  panels are completed and product ion is
currently occurring in the 5th longwall panel (under t,he upper reaches of the
north fork of  Burnout Creek) .  Monitor ing stat ions indicate that  the
subsidence trough is developing as elq)ected. For the f i rst  Iongwal l  paneI,
subsidence was recorded within weeks af ter  the longwal l  face passed the
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monitor ing stat ions.  Maximum subsidence detected so far is about 60 percent
of  the seam height wi th an angle of  draw less than 20 degrees. According to
f ie ld invest igat ions reported by Skyl ine Mine personnel ,  the main surface
effects noEed are surface cracks which formed in shallow overburden between
200 and 400 feet above the f i rst  two longwal l  panels.  They formed paral le l  to
the south facing slopes in the col luvium above the panels.  Several  of  these
surface cracks were reported as 200 feet 1ong, 1 foot  wide, wi th a 1 foot
scar?. Numerous other surface cracks opened about 1 to 3 inches and were 30
to 50 feet in length.  One of  these minor cracks appeared across a f lowing
stream. Fol low up f ie ld invest igat ion revealed that most of  the minor cracks
had disappeared within a few months and the major cracks were rapidly heal ing.
The minor crack crossing the strearn did not interrupt f low and had f i l led in
with sediment and completely disappeared. No surface cracks were observed
where mining was conducted with greater than 400 feet of overburden.

One concern raised by surface cracks is the potent ia l  r isk of  intercept ing
stream flow and diverting it underground. This impact is considered unlikely
for the Burnout Creek drainage area'because of the overburden and the nature
of the surface material. The overburden in this area for the Upper O'Connor
Seam is between 600 and 1-000 feet and, f rom the data compi led so far,  surface
cracks are not l ikeIy to occur where the overburden is greater than 400 feet.
Greater overburden would certainly minimize the possibi l i ty  and sever i ty of
surface cracks since it is generally accepted that the great,er the overburden
the less the surface ef  fects.  I f  cracks were to occur,  t ,he most l ikely place
is along the slopes of the drainage where data shows that the unconsolidated
col luvium is favorable for  heal ing natural ly in a short  per iod of  t ime. In
the event that a minor surface crack formed across a stream, it is e>q>ected t,o
f i l l  rapidly wi th al luvia1 mater ia l  and disappear.  The pot,ent ia l  for  a
surface crack to divert water underground prior to healing is further l imited
by the charact,eristics of the underlying Blackhawk Formation which consists of
interbedded claystone, s i l ts lone, and sandstone. Al though this mater ia]  may
f racture at the surf ace, t,he f ractures are prone to heal because of the
e>qlanding nature of the clay contained. Addit, ionally, this material is not
conducive for receiving an influx of surface water because the claystone and
si l tstone have a Iow permeabi l i ty  and the higher permeabi l i ty  sandstones are
lent icular and pinch out in a short  d istance.

Due to the exist,ing steep gradient of Burnout Creek and the broad subsidence
trough ant,icipatred under the existing mining plan, minimal change in the f low
of Burnout Creek is expected even with total  extract ion of  a l l  the coal  seams.
For example, from our estimations the gradient would at worst change from
about 400 feet per mi le to about 370 feet per mi le between the head of  the
north fork of  Burnout Creek, where maximum subsidence (up to 30 feet)  is
e:,q>ected, to about one mile downstrearn, where the edge of the subsidence
trough is e>qrected. This minor change in gradient should not s igni f icant ly
af fect  the f low of  the stream. Potent, ia l  impacts to the stream gradient are
furt ,her minimized because the sequence of  mining wi l l  induce subsidence in t ,he
upstream high gradient areas before proceeding downstream t.oward lower
gradient,  areas.

Al though our analysis indicates that mining operat ions should not damage or
al ter  the f low of  the perennial  stream, the var iables involved make i t ,
impossible tso make this determinat ion wi th absolute certainty.  Some short
term interruptions could occur but no long term ef f ect,s are anticipat,ed. As a
result, w€ conclude that, mining operations should continue under the approved
P.2P2 for the Upper O'Connor Seam contingent on careful subsidence monitoring
of the Burnout, Creek drainage area by Utah Fuel Company. Any surface impacts
ident i f ied should be prompt ly and careful ly analyzed by the BLM and the Forest
Service to determine whether they could negaEively af fect  the f low of  the
perennial stream and whether further Iongwall mining wil l occur under the
drainage area.
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contact Brent Northrup at

S ineere 1y,

/s,/ Roger Zortman
Distr ict  Manager
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If you have any questions or
( 8 0 1 )  2 5 9  - 5 L L 1 .

concerns,  p lease

c c :
V-g2L, Utah Sta, te Off ice
State of Utah v

Divis ion of  Oi l ,  Gas and Mining
355 West North Temple
3 Tr iad Center,  Sui te 350
Sa l t  Lake C i ty ,  U tah  84L80-1203


