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DIV. OFOIL, GAS & MINING

The Western Regional Coordinating Center (W"RCC) has reviewed the draft reclamation
proposal submitted by Arco Coal Company for the Mountain Coal #2, #7 and #8 Mines.

After a technical review, the WRCC has determined that a modification of this plan is
needed in order to meet the requirements of SMCRA at these three sites.

Attached are our technical findings that support revised slopes at the #2 and #7 prtals,
which will meet the requirements of SMCRA and completely cover the highwalls at both
locations. Gene Hay of our technical staff is available-to diicuss our findings. please call
him at 303-672-55ffi.

Please inform Arco that a submittal of a revised plan that incorporates the revised slopes
{eleloped by WRCC is required. Upon approval of that submittal by the Utah Division of
Oil, Gas, and Mining and WRCC staff, the Deputy Director will then make his decision
pursuant to 30 CFR 842.11(b).

If you have any questions concerning this submittal, please contact Mike Rosenthal at
303-672-5557.

Charles E. Sandberg,
Acting Assistant Di

Attachment

cci Ed Kay
Tom Ehmett

United States Department of the Interior

OFFICE OF SURFACE MINING
Reclamation and Enforcement

1999 Broadway, Suite 3320
Denver, Colorado 802A2-57 33

May 15, 1995

Mr. James W. Carter, Director
Utah Division of Oil, Gas,

and Mning
3 Triad Center, Suite 350
355 West North Temple
Salt Lake City, Utah 84180-1230

Dear Mr. Carter:

Sincerely,
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GORDON CREEK INVESTIGATION

CONCLUSTON:

The slabil i t .y analysis shows t.hat. i f  t .he f i l l  is saturated
!o "  

dept .h  of  one t .h i rd ,  the f i l l  w i l l  have a s tat . ic  safety
factor  o f  1 .3 and e l iminate the h ighwal l -s  of  both por ta ls
No.  2 and No.  7. .  The f i t l  mater ia l  must  be compacted as i t
is placed, this r,r i t l  reduce the inf i l trat ion ratL and reduce
the chance of the f i l l  becomj_ng saturated.

By using the average end area method on cross sections 1
through 3 i t  is  est imated that  complete ly  backf i l l ing the
No. 7 Porta1 highwall could require as much as an addit ional
62,460 compacted cubic  yards.  I f  the h ighwal l  is  covered at .
the angles analyzed in  the s tabi l_ i ty  analys is ,  on ly  an
addit ional 37,530 compacted cubic yards would be needed.
since the company did not remove any of the origj-nal spoil
material from the permit area, the swell of the mat.erial
shoul-d produce enough compacted material Lo meet these
addit. ional vol-umes.
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GORDON CREEK PORTAL No. 2

S ITE  V IS IT :

on the way down from the No. 7 Portal, NIr Dan Guy and myself
stopped at the bridge again in the middl-e of the portal area
and at. the rower end of the portal area. An exist ing talus
slope was measured where the highwall ends next to sediment
pond No.  2.  The s lope measured 66 percent .  This  would be
the natural angle of repose for t.he weathered shale material
from the highwal-l- in the No. 2 Portal area

There appeared to be extensive spoil  in the ori-gj-nal st,ream
channel under and down slream from sediment pond 7A. the
exact, amounL may be dif f  icult t .o estimate.

STABILITY:

The permit contains direct shear test results performed on
the f i l l  mater ia l  f rom the No.  2 Por ta l  area.  This  mater ia l
has a higher cohesion (S2S psf) and a higher int.ernal angle
of  f r ic t ion (23.8 d.egrees)  than the mater ia l -  a t  Por ta l  No.  7
(504 psf and 21 degrees) . With t.he higher mat.erial st.rengt.h

val -ues,  a  min imum stat . ic  safety  factor  greater  than l_ .3 was
obta ined.  The f i l l  s lope angle used in  the analys is  was 30
degrees.  This  shows i t  wi l - l  be poss ib le  to  e l iminate the
No.  2 Por t .a l  h ighwal l .

Because the 30 degree f i l l  s lope is  s t .eep,  a  second
stabil i ty anal-ysis was completed using the mat.erial strength
values from the No. 7 Portal. A minj-mum stat. ic safety
factor  o f  t .2L was obta ined.  The f i l l  s lope was then
reduced to 27 degrees and t.he stabil i ty analysis was
performed agai-n using the No. 7 Portal material st.rengths.
The lowest  s tat j -c  safety  factor  found was i_ .31_.  Therefore,
If  there is enough solid bench widt.h, t .he mat.erial can be
stacked h igh enough to e l iminaLe the No.  2 por ta l  h ighwal l .

FILL VOLUME ESTIMATE:

The volume calculations for cross sections 20+00 Lhrough
26+00 show a vo l -ume of  75,378 cubic  yards of  f  i l l  mater ia l
needed. The slopes proposed by OSM wil l  increase the volume
by approx j -mate ly  64 percent  or  48,242 cubic  yards.  This
wi l l  increase the to ta l -  vo lume for  Por ta l  No.  2  to  1-23,620
cubic yards. The addit. ional- volume should be located j-n the
original drainage channel bel-ow pond 7A.



EROSTON:

The f i l l  s lope lengths at  the No.  2 Por tar  wi l - l  exceed 100
feet-  This  wi l l  cause gu1ly  eros ion.  The f i l l  s lope length
must  be broken up wi th  cross s lope d ivers ions.  The d is tance
between diversions should be analyzed.

Where the cross slope diversions cannot empty into a natural
channel, f low should be direct.ed into down drains. The down
drains wil l  need to be desi-gned to handle the high water
veloc i t , ies generated by the s t .eep s lopes.



GORDON CREEK PORTAI-, No.7

S ITE  V ISTT :

The por ta l  s i tes are between e levat ions 7000 and 8000 f t . .
Because of the recent weather some of the snow had melt.ed
and we (lan Guy and myself ) were able to drive t.o Portal 7 .
There was st. i l l  approximately 12 to 1-8 inches of snow on
por ta ls  7 and B.  Mr.  Guy made the s tatement  that  a l l  spoi l
from portals 7 and B is st i l l  on site. The company proposes
to use a l l  avai l -ab le spoi l  to  backf i l l  the h ighwal l .  There
appears to be enough spoil  to accompl-ish the task. There is
an area that has had an active sl ide. Mr Guy was not sure
if the sl ide occurred prior to or during the development. of
the road to port.al 7 and the development. of portal 7'.  This
shows some indicat. ion of instabil i t .y in the preexist ing
stream channel. The company has stabil ized the toe of the
s1ide.  Whi le  doing so the s l ide became act i -ve again.

Spoil  was stockpiled when portals 7 and 8 were constructed.
The topsoi l  for  por ta l  7  is  s t .ockpi led at  the No.  2 por ta l
and the topsoi l  for  por ta l  B is  s tockpi led on top of  the
spoil  from portal 7. The No. 2 Portal- area was disturbed
pre-SMCRA. But, there is a large amount of spoil  in the
natural drainage channel. Several of the sediment ponds are
buil t  on f i l l  t .hat may have come from the portal face-up.
I f  not  needed to rec la im the No.  2 por ta l ,  i t  could be used
to backfi l l  the No. 7 port.al.  There should be adequat,e
spoil  to backfi l l  al l  exposed rock out crops produced to
f aci l i tat.e coal removal. That. incl-udes the rock outcrops
above the MSHA benches.

STABILITY ANALYSIS:

The company complet,ed a stabil i t .y analysis of the backfi l l
slopes to determine how high the material could be stacked
and therefore how much of the highwall can be backfi l l  and
st i l l  meet  the 1- .3  s tat ic  safety  factor .  As par t  o f  the
analysi-s, the company assumed the f i l l  material- woul-d be
completely saturated. This assumpt.i-on j-s an overly
conservative design standard and dramatical ly reduces the
stabil i ty of the f i1l,  thereby reducing the amount of
highwall that can be el iminat.ed. The No. 7 portal has the
highest  h ighwal ls  associat .ed wi t .h  the narrowesL sol id  bench.
As part of this investigation, numerous stabil- i ty analysis
were completed by OSM on f i l l  s lopes pro jected to  cover  a l l
exposed highwalls and have the f i l l  material placed on the
solid bench. The average snow faIl  for the area is not
known, so the analysis was completed assuming three levels



of saturation. The model was run using t,he MSHA bench
elevat ion as the l imi t  o f  saturat ion.  The stabi l i ty  o f  the
f i l l  ma te r i a l  had  a  ca l cu la ted  s ta t i c  sa fe ty  fac to rs  o f  L .2 .
The model was then run assuming the bottom one Lhird of the
fi l l  woul-d be sat.urat.ed (a reasonable design st.andard) .
Under  th is  assumpt i -on the f  i l l  exceeded t .he l - .3  s tat ic
safety  factor  requi rement  for  f i l ls  p laced on a so l id  bench.
Due to the amount of t ime moisture remains in Lhe area, i t
is a more realist ic design standard to assume that only the
bot t .om one th i rd  of  t .he f i l l  mat .er ia l  wi l l  be saturated.

There is a fault along one side of the No. 7 portal and did
produce water when the portal was f irst opened. The source
for the seep is probably surface water and not deep seat,ed
because the mine was dry and only encounter a small amount
o f  wa te r  assoc ia ted  w i th  fau l t s .

Presently there is an inactive sl- ide along the road to
Por ta l .  No.  7 .  The company stabi l ized the s l ide shorL ly
af ter  i t  occurred.

FII-,L VOI,UME ESTIIVIATE :

By increasing the angle of the f i l l  and covering the
highwaI l ,  addi t ional -  f i l l  mater ia l  wi l l  be needed.  Using
the average end area method, cross sections 1 through 3
est imate a vo lume of  37,530 compacted cubic  yards to
complete the companies proposal. To complete the oSM
proposal  wi l l  requi re at  a  mj-n j -mum, 53,790 compacted cubic
yards . Tf a combinat. ion of the OSM proposal and t.he
companies is  used,  a  vo lume of  62,460 compacted cubic  yards
wi l l  be needed.  At  the most ,  Lhe combinat ion wi l l  requi re
the company to move an addit ional 24,930 compacted cubic
yards. ft  is not possible to determine where the operator
would obtain the extra material.  There are no premining
topographic maps accurate enough to est. imate volumes. The
company has not. hauled any material off Lhe permit area so
the mater ia l -  should be avai lab le.

EROSION

Depending on the amount of clay in the stored topsoil  the
eros ional  s lope length may need to be shor tened.  This  can
be accomplished by building the diversions int.o the f i l l  i f
the f i l l  is  p laced in  hor izonta l  l i f ts .  The bui l t  in
diversions would be more stable than having diversion berms
(Cross s lope d ivers ions)  cut  in to the f i l l  a f ter
construct ion.

Where the cross slope drains can noL empty into the restored
channel, they should empty into constructed down draj-ns.
The desiqn of the down drains need to take into



consideration both the amount of water and the steepness of
the down drain. The steepness of t .he down drains wil l
require the rock r ip rap to be sized and placed properly.
There are several- methods which can be used to estimate the
maximum slope length bet,ween cross slope diversions.




