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Slope Stability Evaluation Report lferracon 
Amended Reclamation Plan for Red Hill Quarry (CA Mine ID 91-14-0002) Rose Valle'(i R rt 
June 29, 2020 Terracon Project No. CB205065 eo epo -

Provision of terraces and/or berms to convey surface drainage away from slope faces in 
overburden stockpile slopes may be considered for reclamation stockpile slopes. 

This report is intended to address the proposed reclamation and is not applicable to working mine 
(interim) slopes which may be steeper and/or of different configuration than the reclamation plan. 

GENERAL COMMENTS 

Our analysis and opinions are based upon our understanding of the project, the geotechnical 
conditions in the area, and the data obtained from our site exploration. Natural variations will occur 
between exploration point locations or due to the modifying effects of construction or weather. 
The nature and extent of such variations may not become evident until during or after construction. 
Terracon should be retained as the Geotechnical Engineer, where noted in this report, to provide 
observation and testing services during pertinent construction phases. If variations appear, we 
can provide further evaluation and supplemental recommendations. If variations are noted in the 
absence of our observation and testing services on-site, we should be immediately notified so 
that we can provide evaluation and supplemental recommendations. 

Our Scope of Services does not include either specifically or by implication any environmental or 
biological (e.g., mold, fungi, bacteria) assessment of the site or identification or prevention of 
pollutants. hazardous materials or conditions. If the owner is concerned about the potential for 
such contamination or pollution, other studies should be undertaken. 

Our services and any correspondence or collaboration through this system are intended for the 
sole benefit and exclusive use of our client for specific application to the project discussed and 
are accomplished in accordance with generally accepted geotechnical engineering practices with 
no third-party beneficiaries intended. Any third-party access to services or correspondence is 
solely for information purposes to support the services provided by Terracon to our client. 
Reliance upon the services and any work product is limited to our client, and is not intended for 
third parties. Any use or reliance of the provided information by third parties is done solely at their 
own risk. No warranties, either express or implied, are intended or made. 

Site characteristics as provided are for design purposes and not to estimate excavation cost. Any 
use of our report in that regard is done at the sole risk of the excavating cost estimator as there 
may be variations on the site that are not apparent in the data that could significantly impact 
excavation cost. Any parties charged with estimating excavation costs should seek their own site 
characterization for specific purposes to obtain the specific level of detail necessary for costing . 
Site safety, and cost estimating including, excavation support. and dewatering 
requirements/design are the responsibility of others. If changes in the nature, design, or location 
of the project are planned, our conclusions and recommendations shall not be considered valid 
unless we review the changes and either verify or modify our conclusions in writing. 
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AERIAL IMAGERY EXAMINED 

Google Earth, 2019, web-based software application, aerial imagery dated May 27, 1994; June 
3, 2004; December 31 , 2004; August 15, 2007; May 25, 2009; May 25, 2013: and July 1, 2017. 
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Red Hill Mine North Hiahwall - Geoloaical Structural Data 

No. Dio Die Direction Continuity Type 

1 59 017 2 Bedding 

2 52 001 2 Bedding 

3 48 011 2 Bedding 

4 22 074 3 Beddil]l 

5 19 072 3 Bedding 

6 74 179 3 Joint 

7 71 188 3 Joint 

8 71 205 3 Joint 

9 89 296 1 Joint 

10 82 293 1 Joint 

11 64 240 2 Joint 

12 87 121 1 Joint 

13 53 112 3 Joint 

14 76 112 1 Joint 

15 87 123 1 Joint 

16 87 124 1 Joint 

17 82 252 3 Joint 

18 82 264 3 Joint 
• C1 - discontinuous (less than 3 fl .); C2 - slightly continuous (3 to 10 feet); C3 • moderately continuous (10 to 30 feet); > 

C4 • highly continuous (30 to 100 feet); CS - very continuous (greater than 100 feet). 
Based on· □epartment of the Interior• Bureau of Reclamation, Engineering Geology Field Manual (2nd edition 1998) 



w,,_--_,,,__ 

ilrerraca 
~ 7,G!-t 

N 

·r1 
-:::IT 
i---,, 

'Pn;,f«t 

Fitctldme 

s 

Attachment 

Terracon 

Dips Data.dips? 

Symbol TYPE Ql.l•ntity 

5 0 

Color 

E 

Red Hill Quarry 

Kinematic North Cut 
A,urho, 

o,tt, 

Bedding 

Joint 

Plane Type l 

Density COneffltratlons 

0.00 • 3.20 
3.20 6.'IO 
6.40 9.60 
9.60 12.80 

12.80 16.00 
16.00 19.20 
19.20 22.'IO 
22.'IO 25.60 
25.60 28 80 
28.80 32.00 

Contour Data l Dip Vectors 

Maximum ll<!nsllY Jl.72% 

Conto1,1r Distribution Asher 

Ccuntiny Cin:lo Sire I 1,0% 

Plot Mode I Dip Vectors 

Vector Count I 18 (18 Entries) 

Hemisphere Lower 

Projection Equal Angle 

JMc 

6/10/2020 

11 

~ -
I 

C) 
_,. 

co 
0) 
0) 
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N 
Symbol TYPE Quantity 

0 Bedchng 5 

' Joint ll 

• PlaneType 1 2 

Color Density Concentrations 

o.oo 3.20 
3.20 6.40 
6.40 9.60 . . 
9.60 12.80 .. 

12.80 ]6.00 
16.00 19.20 ...... ·- .. 
19.20 22.40 
22.40 25,60 

~ 25.60 28.80 . 
28.80 JWO 

COntour Data Dip Vectors 

Maximum Density )l.72% 

Contour Olstribution Asher 

w~ •• • • - . •l"f~t-1~->--t- E 
~ 1"'- I 

Counting Circle Size 1.0% 

Kinemiltic Analysis Planar Sliding 

__\..--""'" 

-----

lrerraca 
l/f'S 1_,_Q11. 

Project 

s 

Terracon 

ltol planar Dips Data.dips? 

Slope Dip ~5 

Slope Dip Direction 165 

Frldlon Angle 35° 

Lateral Umlts 20" I Critical I Total I % 

Planar Slld1ng (Al)· 0 I 18 I 0.011% 

Plot Mode Dip Vectors 

Vector Count IB ( 1B Entries) 

Hem•sphere Lower 

Projection EqL.BI Angle 

Red Hill Quarry 

l(h) to l(v) slope angle 
Aull>OI JMc 
Ddtr, 6/17/2020 

~ -
I 

0 _... 

co 
m 
m 
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N 

W➔:...._ I 1-.c;; 

s 

Proj,a 

nrerrac Terracon 

,J)'S 7.(11 4 
planar Dips Data.dips? 

Symbol TYPE Quantity 

• lledclng s 

X Joint II 

• Plane Type 1 2 

Color Density Concentrations 

0.00 3.20 
3.20 6.40 
6.40 9.60 .. 

• • - ·- r '- • - 9.60 12.80 
12.80 16.00 

,--i... .:- __,:_ 16.00 19.20 
19.20 22.40 
22.40 25.60 - 25.60 28.80 
28,80 32.00 

Contour Dabl Dip Vectors 

Maximum Density 31.72% 

Conll>ur Distribution Asher 

E Counting Circle Size 1.0% 

Kinematic: Analy:sis Planar Sliding 

Slope Dip 82 

Slope Dip Direction 165 

Friction Angle 30° 

Lateral Umlls 20' 

Critical I Total I 'lo 

Red Hill Quarry 

Kinematic North Cut 
M</tc, 

°""' 

Planar Sliding (All) I I 18 

Planar Sliding (5et 3) I I 3 

Plot Mode DipV~ors 

Vector Count 18 (18 Entries) 

Hemisphere. Lower 

Projection Equal Angle 

JMc 

6/10/2020 

1 s.s6% 

I 33.33% 

~ __.. 

I 
a 
_..., 

cc 
0) 
0) 
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1\1 

W-[.___ ~ I • _=-,--,_ I l~t:)x'~E 

j 
""--V~ 
/ 
\ 

x --- " / ' . / 
/ "-. \ intersection of joi1 

rm wedge block 

s 

Project 

Symbol TYPE Quantity . Bedding 5 

' Joint II 

b PlaneTvpe 1 2 

Symbol ~ture . Critical lnter..ect.ion 

Color Density Concentrations 

0.00 1,90 
1.90 3,BO 
3.80 ' • 5.70 
5.70 7.60 - 7.60 9.50 

··- --- .. -- 9.50 11.40 
11.40 13.30 
13.30 15.20 - 15.20 17.10 
17.IO 19.00 

Contour Data Intersections 

Maximum Density 18.58% 

Contour Distribution Fisher 

Counting Cin:le Size 1.0% 

Kinematlc: Analysl5 Wedge Sliding 

Slope Dip B2 
~ope Dip Direction 165 

Friction Angle JO• 

Critical I Total I 0/a 

Wed<JeSliding 63 I 153 I 41.18% 

Plot Made Dip VectorS 

Vector Count 18 (lB Entries) 

Intersection Mode Grid Data Planes 

lntersecttons Count 153 

Hemisphere l.owef 

Projection Equal Angle 

ilrerraca 
1-__ ....,_,""'."~_...,. __ -_.,...~_.,..., __ - --------------------- ------- - - -----1 

Red Hill Quarry 

Kinematic North Cut 

Terracon Author JMc 
Ffletvame 

;otPS1J)14 wedge Dips Data.dips? Dare 6/10/2020 

"" -
I 

0 
........ 
co 
0) 
0) 



Safety Factor 
0.00 
0 .25 
0.50 
0.15 
1.00 
1.25 
1.50 
1. 75 
2.00 
2.25 
2 . 50 
2.15 
3.00 
3. 25 
3 . 50 
3.75 
4. 00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00+ 

-4 

•11 

rerraca 
~m:t.f:U!W,111.MI 

-180 - 120 

Pt0i«t 

{);Jt,: 

Attachment 

Material Name Color 

cinder cut □ 

-60 0 

JMc 

A'ITiTI~ \4 

\ 
I 
\ 
I • 
I 
\ 
I • 

@ ~l"~ 
------ - --· ___ i__ ···-

Unit Weight 
Strength Type 

ucs 
GSI 

(lbs/ft31 (psf) 

80 Generalized Hoek-Brown 100000 50 

60 120 240 

Red Hill Cinder Mine 

Reclaimed Cut Slope 
Camp.,,,y 

ml D 

13 0.7 

300" 

Terracon 
~f1lt N11me red hill rec slope cut.slmd 

100 

,0 

0 

no 

360 

N -
I 

0 
--" 

co 
0) 
0) 



Attachment 

Safety Factor 
0.00 
0.25 
0.50 
0 .15 
1.00 
1.25 
l. 50 
l. 75 
2.00 
2 .25 
2 . 50 
2.75 
3.00 
3. 25 
3.50 
3. 75 
~.00 
~.25 
4.50 
4.75 

·s.oo 
5.25 
5 . 50 
5.75 
6.00+ 

to ,,~ ~ 

.7 
Material Name Color 

Unit Weight 
(lbs/ft3)" 

cinder cut □ 80 

Project 

rerraco JMc 

;lJOf1tnt.Jt.Pi.fTl.1 

§!!I ~L \ 
_t ·---

Strength Type 
ucs 

GSI mi D 
(psf) 

Generalized Hoek-Brown 100000 50 13 0.7 

Red Hill Cinder Mine 

Reclaimed Cut Slope 
Company Terracon 
Fife Name red hill rec slope cut.slmd 

!<1 I 

0 

70 

~0.2 

N -
I 

a 
__.. 

co 
0) 
0) 



Safety Factor 
0.00 
0.25 
0 . 50 
0.75 
1.00 
1.25 
1.50 
1. 75 
2.00 
2.25 
2.50 
2. 75 
3 . 00 
3 . 25 
3 . 50 
3.75 
4.00 
4 . 25 
4.50 
4 . 75 
5.00 
5 .2 5 
5.50 
5 . 75 
6 . 00+ 

3 

I> 

·71 

r~rr(r©J~(gJ 
~~~ l 0l'l1_ 

Material Name Color 

cinder cut □ 
backfill □ 

Pt0je<1 

n,,tysi< Desuiplion 

0.,r, 

Attachment 

, . 7,i, .. /. 

[<I ,,-----------.: 

Unit Weight 
(lbs/ft31 

80 

120 

JMc 

Strength Type 

, 

I 
----... §:! §!I l 

\ • 
\ 
! 

Cohesion 
(psfl 

Generalized Hoek-Brown 

Mohr-Coulomb 100 

Red Hill Cinder Mine 

Backfill Slope 
c.,,,,_~ 

Fl/e N-

Phi ucs 
GSI mi D 

(deg) (psfJ 

100000 so 13 0.7 

35 

70 

Terracon 

, red hill rec slope ltol fill against cut.slmd 

"-> -
I 

C> 
__. 

co 
0) 
0) 



Safet:y Fac.t:or 
0.00 
0.25 
0.5 0 
0 . 75 
l.0 0 
1. 25 
1.50 
1. 75 
2 . 00 
2 . 25 
2.50 
2 . , s 
3.00 
3.25 
3 . 50 
3.75 
4 . 00 
4 . 25 
4.50 
4.75 
5 . 00 
5. 25 
5 . 50 
5 . 75 
6.00+ 

3 

I> 

.3 

.7 

rerrac 

. j 0 

PrrJject 

Ant/f!Jt 0,,-,,,1_, 

Attachment 

~ 0-~ 

~ ~ 

~I" I 
§.I 

. e>J/ r"11 1 
35 

Material Name Color 
Unit Weight 

Strength Type 
Cohesion Phi ucs 

GSI mi D 
(lbs/ft3) (psf) (deg) (psf) 

cinder cut □. 80 Generalized Hoek-Brown 100000 50 13 0.7 

backfill □ 120 Mohr-Coulomb 100 35 70 

70 105 140 

Red Hill Cinder Mine 

Backfill Slope 

JMc Com,j»nr Terracon 
File Name red hill rec slope ltol fill against cut.slmd 

"-> -
I 

0 -co 
0) 
O> 



Safety Factor 
0.00 
0.25 
o.so 
0.75 
1.00 
1. 25 
1.50 
1. 75 
2.00 
2.25 
2 .50 
2. 75 
3.00 
3.25 
3.50 
3 . 75 
4.00 
4.25 
4.50 
4.75 
5 .0 0 
5.25 
5.50 
5.75 
6 . 00+ 

Attachment 

[.1.1~ 

f 
'i ie;J ~ l~ §J\l - - -- . ~I \ . . ..... _ ___ !,_ 

Material Name Color 
Unit Weight 

Strengtn Type 
Cohesion Phi ucs 

GSI (lbs/lt3) (psi) (deg) (psi) 

cinder cut □ 80 Generalized Hoek-Brown 100000 50 

.7. 
backfill □ 120 Mohr-Coulomb 100 35 

·120 o10· o~----T20· - 160 

;Pm}«t 

Red Hill Cinder Mine 

rerraca Ws Descdption 

)Mc 

Backfill Slope 
C/lmpany 

mi D 

13 0.7 

200 2<i 

Terracon 

H~li'l'WJIPIRFIS. 

RloN.,,,., red hill rec slope fill against cut.slmd 

k1 
I 

15 

30 

75 

I 

"-> -
I 

0 ___. 

co 
0) 
0) 



Safety Factor 
0 . 00 
0.25 
o.so 
0.75 
1.00 
1. 25 
l.SO 
l. 75 . 
2 . 00 
2 . 25 
2.50 
2.75 
3 . 00 
3.25 
3.50 
3.75 
~.00 
~-25 
4 .50 
4.75 
5 .00 
5.25 
5 .50 
5. 75 
6.00+ 

1 
C>! 

. 7 

·'120 

rerraca 
;uOEjUt'U911CT'I 

Material Name Color 
Unit Weight 

(lbs/ft3) 

cinder cut □ 80 

backfill □ 120 

-8() -40 0 

Project 

JMc 

Attachment 

,,1;-Pt . §1 

·-..... 1 
-~ 

•~ , • m z ~- - •- • - 1-•••-- - -

Strength Type 
Cohesion Phi ucs 

GSI ml D 
(psf) (deg) (psf) 

Generalized Hoek-Brown 100000 so 13 0.7 

Mohr-Coulomb 100 35 

40 80 120 f60 2 240 

Red Hill Cinder Mine 

Backfill Slope 
Company Terracon 
File Name red hill rec slope fill against cut.slmd 

1 ◄ 0.2 

~1'/Nfl 

!<1 I 

15 

30 

75 

N -
I 

a --
co 
0) 
0) 



Safety Factor 
0 . 00 
0 . 25 
a.so 
0 .15 
1. 00 
1.25 
1. so 
1. 15 
2.00 
2 .25 
2 .50 
2.75 
3 . 00 
3 . 2-5 
3.50 
3. 75 
4. 00 
L 25 
4.50 
4.75 
5 . 00 
5 . 25 
5.50 
5. 75 
6 . OD+ 

·120 

rerraca 
UOOlmAJl~III.CIN 

Material Name 

cinder cut 

backfill 

-80 -40 
PJO}«J 

Di,/-, 

[~.7i] 

Color 
Unit Weight 

(lbs/ft3) 

□ 80 

□ 125 

0 

JMc 

Attachment 

Strength Type 
Cohesion Phi 

(psf) (deg) 

Generalized Hoek-Brown 

Mohr-<oulomb 100 35 

40 80 120 

Red Hill Cinder Mine 

OB Stockpile Slope 
O,,,,p.,n~ 

~ N-

ucs 
GSI ml D 

(psf) 

100000 so 13 0.7 

160 200 240 

Terracon 

red hill rec slope OB stockplle.slmd 

~ I 

'16 

30 

75 

~ -
I 

0 
___. 

co 
0) 
0) 



0 .. 15 
1.00 
1.25 
1. 50 

.75 
2.00 
2.25 
2.50 
2.75 
3 .00 
3 . 25 
3.50 
3.75 
4.00 
4.25 
4. 50 
4. 75 
5 . 00 
5.25 
5.50 
5.75 

1 
I> 

.3 

-7 

-120 

rerraca 
U~llnIA.Pl:ET 11.ffl 

Material Name 

cinder cut 

backfill 

-80 
Pro}t'CJ 

""'" 

Color 
Unit Weight 

(lbs/ft3l 

□ 80 

□ 125 

-40 0 

JMc 

Attachment 

·~1-~ -~,..-:,;-Y 

~:-;,,,,-· 
~>..--~ 

7 -~ 

Strength Type 
Cohesion Phi ucs 

651 ml D 
(psf) (deg) (psfl 

Generalized Hoek-Brown 100000 so 13 0.7 

Mohr-Coulomb 100 35 

40 80 120 160 200 240 

Red Hill Cinder Mine 

OB Stockpile Slope ,_,,,,. 
Terracon 

RJ~ Name red hill rec slope OB stockpile.slmd 

~;0.2 

~ I 

15 

30 

75 

1') -
I 

0 -co 
0) 
0) 
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SURVEYOR'S NOTES 
8'.SIS or 8£,l,lffi~: T~EN ~OM THE: EAST UNE: OF THE OORTJ,;DS'f 1/"4 
Of ~[cnot,I Jl, rzzs. RJO[, t.l o.w. PER lo-N'Sl-tlP f'l.>.f OA,1Ul SEPnJ,IIIER 10, HIBi , 
BEJNG: N Ol'Ot>'OO" E . 
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IND,IC"lES FCUND 3' BU,I BC f'ER TDWl'NSHIP PLAT ~TED 9/10/19l!I . 
IMOICAll:'i '5a 1· I.P. LS :il!Ol, 1.1Nl.ES5 MC>TCO OT11ERW15£. 
tND,C...1ES ~RD ~TA P£R c;ovDtmlt.NT lQ'#NSHIP. fl>UT DATED 9/10/IOBI, 
INDIC'.T[S WRE'AU Of l»ID w.NA(iOIENl 
INC>IC-'TtS BRASS CAP 

SU!MYOR'S STATEMENT 
~"'NICOlilRren.YP!P'RD:Oifn:A to~ UlilDDl;wt 
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:rtw 
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COLINIY SUHYEYOB'S STATEMENT 
TH!S •W' HAS B£EN [QWINE:> IN -.CCORD-'NCE WITH SECTIOff 87615 Cf° n< PRCFESSION"'-
lAND SVff\'EYl.'flS' ,-cl IHIS ___ u,.y or , '2.02U. 

CLINT Q\Jt.TER, ?Ci f>SJQ 
C01JNO SIJfr-JEYOO 

COUNTY RECORDER'S CERTIFICATE 
,u: ..,. ___ ~---
Fil.ED nt., -- C,l,Y Of---· 2azo 
., --- 0'0.0CI\ __ .. , IN BOOK_ ¢r MCORO or SURYE'T 

IMPS ... , p1,,1;[ ----- AT TIIE l"d:Q\JEST or, _____ _ 
l(,uQ,ljfOQlt. 
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