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SUBJECT:  Sed  Pond  S lope  S tab i l i t y

Here is  Bi l l  Leef lang's  repor t .  I  th ink h is  conclus j_on
speaks for  i tse l f .  The t fAs Bui l t "  drawing was a sketch the
surveyor  had developed which he apparent ly  reduced.  We are
st i l l  work i .ng on the f ina l  drawing on our  autocad system.
I t  w i l l  be  f i n i shed  nex t  week .
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CONSULTING ENGINEERS . 405 SOUTH 1OO WEST BOUNTIFUL, UTAH B4O1O - 295-7372

May 8, 7989

Mike Glasson
Andalex Resources
P .O .  Box  902
Pr ice,  Utah 8450L

Re: Sedj.mentation Pond Slope StabilJ-ty

Dear  Mike,

At your request, a slope stabil i ty analysis was conducted on
the newly constructed sedimentation pond in the Lower portion of
the Andalex Resources mine operation area. The purpose of the
analysis was to determine stabil i ty of the I 'As Constructed"
slopes. The fol lowi-ng report presents the results of our f ield
investigation and engineerlng analysis.

POND AND SLOPE CONFIGURATION

Based on "As constructed" drawing of the pond provlded by
AndaLex Resources, the foLlowing configuration is presented (see
Figure 1). The sediment pond is principally excavated west of
the Andalex access road and in part into the west sj-de of the
canyon. The pond is approximately 200 feet rong, l-oo feet wj-de
and 22 feet deep at the deepest locatj-on. The excavation of the
pond on the west side of the canyon has resulted in a cut slope
44  fee t  h igh  l a id  on  a  l - . 4 :L  s lope  (L .4  fee t  ho r i zon ta l  :  1 .0
feet  ver t j -ca1)  .

The east sj-de and south end (downstream end) of the pond is
princl-pally excavated with some fill placed above an i-maginary
Iine extendi-ng from the decant inlet up to the east end of the
emergency spil lway (or approximately L4 feet), see Figure L.
s lope of  the east  cut  and embankment  is  about  Z.OzL.

The

A dltch is located above and around the west side of the
pond al lowing for a diversion of snow melt and storm runoff
around the pond.



Andalex Resources
Sedimentation Pond Slope Stabil i ty
May 8, 1989
Page 2

FIELD INVESTIGATION

on Apri l  26, 1-989 a f ield examination of the pond and
attendant slopes was made. The pond has been excavated in coarse
colluviat materials derived from the Cretaceous Blackhawk
formation, and consists of gravels, cobbles and bourders
i.ncruding a si l ty sand/sandy si l t  soi l  matrix (GM-GP). The
materials also include interpocketing and interlayering of clayey
s i l t s / s i l t y  c lays  (C t -Mt ) .

The rock fraction of the excavated slope consisted
principally of sandstone gravers, cobbles and bourders. The
upper port ion consisted of approxi.mately 50& rock fraction. The
lower L2 feet of the pond excavation consisted of approximately
6OE to 7OZ rock fraction, with large angular rock faII boulders
measuring upwards of 10 feet. Removal of these boulders duri-ng
construction required dri. lJ- ing and blasting.

The soil  matrj-x was observed to be interpocketed and
somewhat i .nterlayered. The coheslve materials had a consistency
varying from hard to very hard. The cohesionless materials
varied from dense to very dense.

Sampling of slope materlals was diff icult due to the coarse
and dense nature of the site materials. As such, no undisturbed
samples were obtained. Five disturbed samples of the soil  matrix
were obtained for laboratory classif j-cation purposes.

STABILITY ANALYSIS

A "Modif ied Bishops" method of anarysis usJ-ng l imit ing
equil ibri-um procedures was used to make rigorous solutions and
provided the abil i ty to examine numerous cases and fai lure
surfaces for the sedj-mentation pond stabil i ty anal-ysis.

Stabil i ty concerns have been raised about two port j-ons of
the pond configuration, namely; the west 44 foot high cut slope,
and the east cut and f i l f  slope near the embankment.

The east slope has been excavated and f i l led to a slope of
The f i l l ing operatS.on as reported by Andalex personnel

included proper construction practices of f i l l ing and
compactlon. Due to the slope configuration and proper
construction practices i t  is our judgment that the east slope is
stable under long term conditions and does not warrant rigorous
ana lys i s .
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The west slope of the pond was analyzed at the maximum cut
height  a t  a  s lope of  1 .4:L.  The conf igurat ion of  the s tope is
based on the 'rAs constructed" drawing provided by Andalex
Resources, as depicted on Figure 1-.

The sectLon was simplif ied j-nto two general materiaLs
sections; namely a lower layer of coarse gravels, cobbles and
boulders in a sandy si l t  soi l  matrix measurj-ng 12 feet in height
above the bottom of the pond, and an upper 1ayer of gravels and
cobbles with sandy si l t  soi l  matrix,

The strength characterist ies of the two soil  layers are
based on materiaL type and laboratory classif lcation testing, as
fo l lows:

Upper  Soi l  Layer  (1)

Lower Soi I  Layer  (2)

Frict ion angle = 36

Frj-ction angle = 38

Cohesion = 1-00 psf

Cohesion = L0O psf

The water eJ-evation, assuming steady state seepage, was
maintained at the principal spJ-l lway elevation. The phreatic
surface within the slope, assuming a draining subsurface, fal ls
off to the west
Figure 2.

at  a  moderate s lope of  approx imate ly  4:L,  see

The diversion ditch passing snowmelt and storm runoff around
the west side of the pond is not expected to impact the long term
stabi l i ty  o f  the s lope.  The d l tch potent ia l ly  wi l l  pass f lows
from an ephemeral. drainage located north and west of the pond.
Reports from mine personnel indicate that no flows have been
observed from the drai.nage in the past ten years. rn the event
that drainage does occur from snowmelt or storm runoff, the flows
would be transient in nature and would not result in saturation
of the s1ope. This ls further alded by the nature of the f iner
grained and dense/hard consistency of the soil  materi.als, thus
minimizing seepage into the subsurfaee. (The diversion ditch
must be maintained to al low the free f low around the pond. )

The lowest factor of safety obtained in the analysis with
the specif ied configuration and strengths was L.59. Generally,
minimum acceptable factors of safety for long term steady seepage
have been recognized as 1.5.
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CONCLUSION

The resuJ.ts of the stabil i ty analysls are adequate and
indlcate a stable sectj.on with respect to shear under static
loading condj-t ions.

We appreciate the opportunity of performing this service for
you. rf you have any questlons concerning our findings or
repo r t ,  p lease  ca l1 .

Sincerely

uJ j\-
W11Iem E .

WEL/ap

Leef lang,



lo 20

SCALE f.l FEET

ANDULEX RESOURCES
SITE PLAN

FIGURE I

PRINCIPLE
SPILLWAY

F
il

K
\

\ \

\

\

;5 NN;



t

! t

I
I
I

80

70

' l

I
I
I
I
I
I
IEMERGENCY SPILLWAY ELEV. = SOIL I

60 I V /PRINCIPAL SPILLWAY ELEV.=57.6
- r - l - - I - r r r

l > - -  
r - r

b rL  
r r

50
' I  DECANT VALVE ELEV.. 48. I

I
I
I
I
I
I
I

I

40 sotL 2.

30
40 50 60 70 aO 90 loo llo l2o l3o

FIGURE 2
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