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GENERAL NOTES:

1. THIS DRAWING SET IS BASED ON INFORMATION PROVIDED BY OTHERS. ALL LOCATIONS ARE BELIEVED TO BE ACCURATE. AJAX IS

NOT RESPONSIBLE FOR THE ACCURACY OF THE DRAWINGS OR THE DESIGN CALCULATIONS USED TO SUPPORT THE DESIGNS

CONTAINED HEREIN.

2. BASE TOPOGRAPHY PROVIDED BY FMI-CLIMAX. TOPOGRAPHY INSIDE DASH-DOT LINE FROM 2016 AERIAL. TOPOGRAPHY OUTSIDE

DASH-DOT LINE FROM 2006 AERIAL.

3. HISTORIC MINING ACTIVITY LOCATIONS PROVIDED BY AECOM (legacy URS) 3/25/13. LOCATIONS ARE APPROXIMATE AND FIELD

SURVEY HAS NOT BEEN PROVIDED FOR VERIFICATION OF MINING ACTIVITY.

4. BEDROCK STRUCTURE AND SURFACE GEOLOGY INTERPRETED BY AECOM (legacy URS).

5. MASTER SURVEY PLAT OVERLAY IS AN APPROXIMATE LOCATION AND FIELD SURVEY HAS NOT BEEN PROVIDED FOR VERIFICATION

OF LOCATION OF MINING CLAIM OR MINING ACTIVITY.

6. NOTES FOR THE HISTORIC MINING CLAIMS DEPICTED ON THE MASTER SURVEY PLAT WERE PROVIDED BY THE BLM TO AECOM

(legacy URS) OCTOBER, 2011.

7. REVISED GROUND REINFORCEMENT PLANS, DETAILS AND ENGINEERING CALCULATIONS FOR GROUND SUPPORT

CLASSIFICATIONS PROVIDED BY LANGSTON & ASSOCIATES TO CLIMAX AND HENDERSON DURING PHASE I TUNNELING

OPERATIONS. REFINEMENTS TO THE GROUND SUPPORT PLANS  AND DETAILS ARE REQUIREMENTS OF CLIMAX MOLYBDENUM

CORPORATION.
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TUNNEL SILL

LINE

PLAN VIEW OF BACK

LONG SECTION VIEW OF RIBS

12.0 FT

4 FT

RMR CLASS IV GROUND SUPPORT

POOR GROUND UP TO 12' WIDE

7 FT, 46mm GALVANIZED SPLIT SET BOLT WITH PLATE

8.0 FT

4.0 FT

4.0 FT

12.0FT

TUNNEL

SPRING-LINE

TYPICAL TUNNEL

AS-BUILT LINE

TUNNEL

EXCAVATION

NEAT-LINE

14.0 FT

R6.0 FT

8.0FT

℄

SYNTHETIC FIBER

REINFORCED

SHOTCRETE

MIN 6"

ROCK BOLT

TUNNEL

SPRING-LINE

TUNNEL SILL

TUNNEL CROSS-SECTION VIEW

4 FT
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DIRECTION OF ADVANCE

CONTRACTOR TO MINIMIZE

OVER-EXCAVATION OUTSIDE OF

NEAT LINE

4.0FT

3.0FT

1.0FT

2.0FT

3.0 FT

1.0 FT

2.0 FT

4X4 W2.9XW2.9

WELDED WIRE

REINFORCEMENT

1.0FT

RIB SUPPORT

-FOUR ROWS 7 FT ROCK REINFORCEMENT

UPPER ROW: BOLTS INSTALLED 2 FT ABOVE 8 FT SPRING LINE

MID ROW: BOLTS INSTALLED 1 FT BELOW 8 FT SPRING LINE

LOWER ROW: BOLTS INSTALLED 4 FT OFF SILL

BOTTOM ROW: BOLTS INSTALLED 1 FT OFF SILL TO SECURE WWM

PRE-SUPPORT ON ADVANCE MAY BE REQUIRED DEPENDING

ON CONDITIONS

-INSTALL 12 FT #9 THREADBAR SPILING ON 12 IN CENTERS AROUND

EXCAVATION PERIMETER

-6 FT MAXIMUM ROUND LENGTH ON ADVANCE THEN INSTALL ANOTHER

ROUND OF SPILING.

NOTE: 12 FT HOLLOW INJECTION ANCHOR SPILING ON 18 IN CENTERS MAY

BE SUBSTITUTED IN PATTERN

1) INITIAL ROCK REINFORCEMENT

-7 FT, 46mm SPLIT SET BOLTS ON A SYSTEMATIC 4 FT GRID WITH WELDED WIRE REINFORCEMENT

INSTALLED UPON INITIAL EXCAVATION.

NOTE: 24 TONNE COATED SWELLEX MAY BE SUBSTITUTED IN PATTERN

2) INITIAL SURFACE SUPPORT

-MINIMUM 3 IN SHOTCRETE APPLIED PRIOR TO FINAL ROCK REINFORCEMENT ON ENTIRE 

EXCAVATION PERIMETER.

3) FINAL ROCK REINFORCEMENT

-INSTALL 7 FT, 46mm GALVANIZED SPLIT SET BOLTS ON A SYSTEMATIC 4 FT GRID BETWEEN 

SHOTCRETE LAYERS AS SHOWN.

NOTE: 24 TONNE COATED SWELLEX MAY BE SUBSTITUTED IN PATTERN

4) FINAL SURFACE SUPPORT

-MINIMUM 3 IN SHOTCRETE APPLIED AFTER FINAL ROCK REINFORCEMENT ON ENTIRE 

EXCAVATION PERIMETER.

1.0 FT

THIS DESIGN, IN IT'S ENTIRETY, INCLUDING GROUND REINFORCEMENT PLANS,

DETAILS AND ENGINEERING CALCULATIONS FOR GROUND SUPPORT

CLASSIFICATIONS PROVIDED BY LANGSTON & ASSOCIATES TO CLIMAX AND

HENDERSON DURING PHASE I TUNNELING OPERATIONS. REFINEMENTS TO

THE GROUND SUPPORT PLANS  AND DETAILS ARE REQUIREMENTS OF

CLIMAX MOLYBDENUM CORPORATION.
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12.0 FT

TUNNEL

EXCAVATION

NEAT-LINE

14.0 FT

TUNNEL

SPRING-LINE

8.0FT

 TWO-LAYERS SYNTHETIC

FIBER  REINFORCED

SHOTCRETE

MIN 6"

FINAL ROCK BOLT

RMR CLASS V GROUND SUPPORT

VERY POOR GROUND UP TO 12' WIDE

7 FT, 39mm SPLIT SET BOLT WITH PLATE

1) INITIAL ROCK REINFORCEMENT

-7 FT, 39mm SPLIT SET BOLTS ON A SYSTEMATIC 4 FT GRID WITH WELDED WIRE REINFORCEMENT

INSTALLED UPON INITIAL EXCAVATION.

NOTE: 24 TONNE COATED SWELLEX MAY BE SUBSTITUTED IN PATTERN

2) INITIAL SURFACE SUPPORT

-MINIMUM 3 IN SHOTCRETE APPLIED PRIOR TO FINAL ROCK REINFORCEMENT ON ENTIRE 

EXCAVATION PERIMETER.

3) FINAL ROCK REINFORCEMENT

-INSTALL 7 FT, 24 TONNE COATED SWELLEX BOLTS ON A SYSTEMATIC 4 FT GRID BETWEEN 

SHOTCRETE LAYERS AS SHOWN.

4) FINAL SURFACE SUPPORT

-MINIMUM 3 IN SHOTCRETE APPLIED AFTER FINAL ROCK REINFORCEMENT ON ENTIRE 

EXCAVATION PERIMETER.

7 FT, 24 TONNE COATED SWELLEX BOLT WITH PLATE

8.0FT

4.0FT

4.0FT

4.0FT

3.0FT

3.0FT

12.0FT

TYPICAL TUNNEL

AS-BUILT LINE

R6.0 FT

TUNNEL SILL

LINE

DIRECTION OF ADVANCE

℄

RIB SUPPORT

-FOUR ROWS 7 FT ROCK REINFORCEMENT

UPPER ROWS: BOLTS INSTALLED 2 FT ABOVE 8 FT SPRING LINE

MID ROWS: BOLTS INSTALLED 1 FT BELOW 8 FT SPRING LINE

LOWER ROWS: BOLTS INSTALLED 4 FT OFF SILL

BOTTOM ROWS: BOLTS INSTALLED 1 FT OFF SILL TO SECURE WWM

TWO ROWS: 7 FT, 24 TONNE SWELLEX BOLTS AS SHOWN

PRE-SUPPORT ON ADVANCE

-INSTALL 12 FT #9 THREADBAR SPILING ON 12 IN CENTERS AROUND

PERIMETER AS SHOWN

-6 FT MAXIMUM ROUND LENGTH ON ADVANCE THEN INSTALL ANOTHER

ROUND OF SPILING.

NOTE: 12 FT HOLLOW INJECTION ANCHOR SPILING ON 18 IN CENTERS 

MAY BE SUBSTITUTED IN PATTERN

PLAN VIEW OF BACK

LONG SECTION VIEW OF RIBS

TUNNEL CROSS-SECTION VIEW

4X4 W2.9XW2.9

WELDED WIRE REINFORCEMENT

PRE-SUPPORT SPILING

PRE-SUPPORT SPILING

3°

5°

TUNNEL CROSS-SECTION SPILING DETAIL

1 FT

PRE-SUPPORT SPILING
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CONTRACTOR TO MINIMIZE

OVER-EXCAVATION

OUTSIDE OF NEAT LINE

INITIAL ROCK BOLT

4.0FT

4.0FT

4.0FT

4.0FT

MAX. ROUND

LENGTH 6 FT

MAX.

ROUND

LENGTH

6 FT

3.0FT

1.0FT

1.0 FT

THIS DESIGN, IN IT'S ENTIRETY, INCLUDING GROUND REINFORCEMENT PLANS,

DETAILS AND ENGINEERING CALCULATIONS FOR GROUND SUPPORT

CLASSIFICATIONS PROVIDED BY LANGSTON & ASSOCIATES TO CLIMAX AND

HENDERSON DURING PHASE I TUNNELING OPERATIONS. REFINEMENTS TO

THE GROUND SUPPORT PLANS  AND DETAILS ARE REQUIREMENTS OF

CLIMAX MOLYBDENUM CORPORATION.
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12.0 FT

TUNNEL

SPRING-LINE

TUNNEL EXCAVATION

NEAT-LINE

14.0 FT

8.0FT

 TWO-LAYERS SYNTHETIC

FIBER  REINFORCED

SHOTCRETE

MIN 6"

FINAL ROCK BOLT

RMR CLASS VI GROUND SUPPORT

EXTREMELY POOR GROUND UP TO 12' WIDE

7 FT, 39mm SPLIT SET BOLT WITH PLATE

1) INITIAL ROCK REINFORCEMENT

-7 FT, 39mm SPLIT SET BOLTS ON A SYSTEMATIC 4 FT GRID WITH WELDED WIRE REINFORCEMENT

INSTALLED UPON INITIAL EXCAVATION.

2) INITIAL SURFACE SUPPORT

-MINIMUM 3 IN SHOTCRETE APPLIED PRIOR TO FINAL ROCK REINFORCEMENT ON ENTIRE 

EXCAVATION PERIMETER.

3) FINAL ROCK REINFORCEMENT

-INSTALL 7 FT, 24 TONNE SWELLEX BOLTS ON A SYSTEMATIC 4 FT GRID BETWEEN 

SHOTCRETE LAYERS AS SHOWN.

-INSTALL W6X25 ARCHED STEELS SETS ON 2 FT CENTERS AS SHOWN.

NOTE: RRS ARCHES MAY BE SUBSTITUTED WITH DESIGN SUBMITTAL APPROVAL.

4) FINAL SURFACE SUPPORT

-MINIMUM 3 IN SHOTCRETE APPLIED AFTER FINAL ROCK REINFORCEMENT ON ENTIRE 

EXCAVATION PERIMETER.

7 FT, 24 TONNE SWELLEX BOLT WITH PLATE

8.0FT

4.0FT

4.0FT

4.0FT

3.0FT

3.0FT

12.0FT

TYPICAL TUNNEL

AS-BUILT LINE

R6.0 FT

TUNNEL SILL LINE

DIRECTION OF ADVANCE

℄

RIB SUPPORT

-THREE ROWS 7 FT ROCK REINFORCEMENT

UPPER ROWS: BOLTS INSTALLED 2 FT ABOVE 8 FT SPRING LINE

MID ROWS: BOLTS INSTALLED 1 FT BELOW 8 FT SPRING LINE

LOWER ROWS: BOLTS INSTALLED 4 FT OFF SILL

LOWEST ROW: BOLTS INSTALLED 18 IN FROM SILL TO ANCHOR STEEL SETS

THREE ROWS: 7 FT, 24 TONNE SWELLEX BOLTS AS SHOWN

PRE-SUPPORT ON ADVANCE

-INSTALL 12 FT #9 THREADBAR SPILING ON 12 IN CENTERS AROUND

PERIMETER AS SHOWN

-6 FT MAXIMUM ROUND LENGTH ON ADVANCE THEN INSTALL ANOTHER

ROUND OF SPILING AND ARCHED STEEL SETS

NOTE: -12 FT HOLLOW INJECTION ANCHOR SPILING ON 18 IN CENTERS

MAY BE SUBSTITUTED IN PATTERN

PLAN VIEW OF BACK

LONG SECTION VIEW OF RIBS

TUNNEL CROSS-SECTION VIEW

4X4 W2.9XW2.9

WELDED WIRE REINFORCEMENT

PRE-SUPPORT SPILING

PRE-SUPPORT SPILING

3°

5°

TUNNEL CROSS-SECTION SPILING DETAIL
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FROM INVERT OF TUNNEL ON

4 FT SPACING TO ANCHOR

STEEL SET TO WALL

2 IN STD. STEEL

PIPE SPREADER

W6X25 ARCHED

STEEL SET

W6X25 ARCHED STEEL SET

SHOTCRETE OR

CONCRETE FOOT BLOCK

CONTRACTOR TO MINIMIZE

OVER-EXCAVATION OUTSIDE OF

NEAT LINE

1.5FT

2.0FT

W6X25 STEEL SET

INITIAL ROCK BOLT

4.0FT

4.0FT

4.0FT

4.0FT

MAX. ROUND

LENGTH 6 FT

MAX.

ROUND

LENGTH

6 FT

BLOCKING

3.0FT

THIS DESIGN, IN IT'S ENTIRETY, INCLUDING GROUND REINFORCEMENT PLANS,

DETAILS AND ENGINEERING CALCULATIONS FOR GROUND SUPPORT

CLASSIFICATIONS PROVIDED BY LANGSTON & ASSOCIATES TO CLIMAX AND

HENDERSON DURING PHASE I TUNNELING OPERATIONS. REFINEMENTS TO

THE GROUND SUPPORT PLANS  AND DETAILS ARE REQUIREMENTS OF

CLIMAX MOLYBDENUM CORPORATION.
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ROCK REINFORCEMENT IN BACK

- 12 FT COATED 24T INFLATABLE BOLTS ACROSS ENTIRE SPAN IN BACK ON A 6 FT X 4 FT STAGGERED  GRID AS SHOWN

- 7 FT, 46mm GALVANIZED SPLIT SET BOLTS ON A SYSTEMATIC 4 FT GRID

NOTE: SPANS WIDER THAN 20 FT MAY REQUIRE CABLE BOLTS

SURFACE SUPPORT

- MINIMUM 3 IN SHOTCRETE APPLIED TO ENTIRE EXCAVATION PRIOR TO ROCK REINFORCEMENT

RIB SUPPORT

-THREE ROWS 7 FT ROCK REINFORCEMENT

UPPER ROWS: BOLTS INSTALLED 2 FT ABOVE 8 FT SPRING LINE

MID ROWS: BOLTS INSTALLED 1 FT BELOW 8 FT SPRING LINE

LOWER ROWS: BOLTS INSTALLED 4 FT OFF SILL.

7 FT, 46mm GALVANIZED SPLIT SET BOLT WITH PLATE

NOTE: 7 FT COATED 24T INFLATABLE BOLTS MAY BE SUBSTITUTED IN PATTERN

RMR CLASS I & II GROUND SUPPORT

GOOD GROUND 12 FT - 20 FT WIDE

4.0FT

1.0FT

4.0FT

8.0FT

6.0 FT

4.0 FT

12 FT COATED 24T INFLATABLE BOLT WITH PLATE

PLAN VIEW OF BACK

LONG SECTION VIEW OF RIBS

TUNNEL CROSS-SECTION VIEW

20.0FT

TYPICAL TUNNEL

AS-BUILT LINE

TUNNEL

EXCAVATION

NEAT-LINE

8.0FT

TUNNEL

SPRING-LINE

14.0 FT

℄

SYNTHETIC FIBER

REINFORCED

SHOTCRETE

MIN 3"

7 FT SPLIT SET

ROCK BOLT

TUNNEL SILL

LINE

12 FT INFLATABLE

ROCK BOLT

DIRECTION OF ADVANCE

DIRECTION OF ADVANCE

2.0FT
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THIS DESIGN, IN IT'S ENTIRETY, INCLUDING GROUND REINFORCEMENT PLANS,

DETAILS AND ENGINEERING CALCULATIONS FOR GROUND SUPPORT

CLASSIFICATIONS PROVIDED BY LANGSTON & ASSOCIATES TO CLIMAX AND

HENDERSON DURING PHASE I TUNNELING OPERATIONS. REFINEMENTS TO

THE GROUND SUPPORT PLANS  AND DETAILS ARE REQUIREMENTS OF

CLIMAX MOLYBDENUM CORPORATION.
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RMR CLASS III GROUND SUPPORT

FAIR GROUND 12' - 20' WIDE

4.0 FT 6.0 FT

4.0 FT

LONG SECTION VIEW OF RIBS

TUNNEL CROSS-SECTION VIEW

20.0FT

TYPICAL TUNNEL

AS-BUILT LINE

TUNNEL

EXCAVATION

NEAT-LINE

8.0FT

TUNNEL

SPRING-LINE

14.0 FT

℄

SYNTHETIC FIBER

REINFORCED

SHOTCRETE

MIN 3"

7 FT SPLIT SET

ROCK BOLT

TUNNEL SILL

LINE

12 FT INFLATABLE

ROCK BOLT

ROCK REINFORCEMENT IN BACK

- 12 FT COATED 24T INFLATABLE BOLTS ACROSS ENTIRE SPAN IN BACK ON A 6 FT X 4 FT STAGGERED  GRID AS SHOWN

- 7 FT, 46mm GALVANIZED SPLIT SET BOLTS ON A SYSTEMATIC 4 FT GRID

NOTE: SPANS WIDER THAN 20 FT MAY REQUIRE CABLE BOLTS

SURFACE SUPPORT

- MINIMUM 3 IN SHOTCRETE APPLIED TO ENTIRE EXCAVATION PRIOR TO ROCK REINFORCEMENT

RIB SUPPORT

-THREE ROWS 7 FT ROCK REINFORCEMENT, 1 ROW 12 FT ROCK REINFORCEMENT AS SHOWN ABOVE

UPPER ROWS: BOLTS INSTALLED 2 FT ABOVE 8 FT SPRING LINE

MID ROWS: BOLTS INSTALLED 1 FT BELOW 8 FT SPRING LINE

8 FT COATED INFLATABLE BOLTS INSTALLED AT SPRING LINE

LOWER ROWS: BOLTS INSTALLED 4 FT OFF SILL

7 FT, 46mm GALVANIZED SPLIT SET BOLT WITH PLATE

NOTE: 7 FT COATED 24T INFLATABLE BOLTS MAY BE SUBSTITUTED IN PATTERN

12 FT COATED 24T INFLATABLE BOLT WITH PLATE

4.0FT

1.0FT

4.0FT

8.0FT

DIRECTION OF ADVANCE

2.0FT

3.0FT

DIRECTION OF ADVANCE
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PLAN VIEW OF BACK

6.0FT

TUNNEL

SPRING-LINE

TUNNEL SILL

CONTRACTOR TO MINIMIZE

OVER-EXCAVATION OUTSIDE OF

NEAT LINE

THIS DESIGN, IN IT'S ENTIRETY, INCLUDING GROUND REINFORCEMENT PLANS,

DETAILS AND ENGINEERING CALCULATIONS FOR GROUND SUPPORT

CLASSIFICATIONS PROVIDED BY LANGSTON & ASSOCIATES TO CLIMAX AND

HENDERSON DURING PHASE I TUNNELING OPERATIONS. REFINEMENTS TO

THE GROUND SUPPORT PLANS  AND DETAILS ARE REQUIREMENTS OF

CLIMAX MOLYBDENUM CORPORATION.

CLIENT

PROJECT NO.

REVIEWED

DATE

CHECKED

DRAWN

DESIGNED REVISION

1
0.50

NOT TO SCALE

THEN DRAWING IS

NOT MEASURE 1"

IF THIS BAR DOES

WARNING

A
u
t
o
C

A
D

 
F

I
L
E

:

DATEBYDESCRIPTION OF REVISIONREV

OFSHEET

DRAWING

ENGINEERING, GEOLOGY, SURVEYING

PROJECT & CONSTRUCTION MANAGEMENT

Climax

CLIMAX MINE

12235

MAYFLOWER FLOOD BYPASS TUNNEL SYSTEM

RMR CLASS III GROUND 12-20 FT WIDE

TYPICAL GROUND SUPPORT DETAILS

AJH

RLM

VARIOUS

M
F

T
 
S

t
a
g
e
 
I
I
 
C

o
n
s
t
r
u
c
t
i
o
n
.
d
w

g

2

4/19

10/18

9/18RLM

RLM

RLM

ISSUED FOR CLIENT REVIEW

ISSUED FOR BID

ISSUED FOR CONSTRUCTION

0

1

2

11

MFT-C-16

4/5/19

DL

MM/RV

AutoCAD SHX Text
M

AutoCAD SHX Text
olybdenum

AutoCAD SHX Text
A Freeport-McMoRan Company

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
2.5'

AutoCAD SHX Text
2.5'

AutoCAD SHX Text
5'



12.0FT

12.0FT

ROCK REINFORCEMENT IN BACK

- 12 FT COATED INFLATABLE BOLTS ACROSS ENTIRE SPAN IN BACK ON A STAGGERED 4' X  6' GRID

- 7 FT, 46mm GALVANIZED SPLIT SET BOLTS ON A SYSTEMATIC 4' GRID

NOTE: SPANS WIDER THAN 20 FT MAY REQUIRE CABLE BOLTS

SURFACE SUPPORT

- MINIMUM 3 IN SHOTCRETE APPLIED TO ENTIRE EXCAVATION PRIOR TO ROCK REINFORCEMENT

RIB SUPPORT

AS SHOWN IN SUPPORT STANDARD DRAWINGS

12 FT COATED 24T INFLATABLE BOLT WITH PLATE

7 FT, 46mm GALVANIZED SPLIT SET BOLT WITH PLATE

THREE WAY INTERSECTION GROUND SUPPORT

RMR GROUND CLASS I - III

20.0FT

20-FT MAXIMUM GROUND

SUPPORT SPAN

1

2
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T

20 FT MIN.

INTERSECTION

STABILIZATION

20 FT MIN.

INTERSECTION

STABILIZATION

OUTLET PORTAL

FUTURE TUNNEL
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JERSEY BARRIERS
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C-03

RIPRAP AT INLET (SEE SHEET C-08)
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TOWER INTAKE OPTION 1 PLAN

CONTOUR INTERVAL: MINOR

 MAJOR

HORZ

20 20 40

SCALE IN FEET

1 FOOT

5 FOOT

GENERAL NOTES:

1. FOR VISUAL CLARITY ONLY THE PROPOSED MAJOR

CONTOURS (10 FOOT) ARE SHOWN.

2. ROCK SLOPE STABILIZED USING ROCK BOLTS AND

WELDED WIRE MESH/SHOTCRETE (AS REQUIRED).

3. SOIL STABILIZATION USING SOIL NAILS, WELDED WIRE

MESH AND SHOTCRETE.
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56.6' WIDE

PLATFORM

LEVEL

LEVEL

80' BRIDGE

EXISTING

GROUND

ASSUMED

BEDROCK

7
2

'

ELEV 10669.00

ELEV 10716.57

ELEV 10742.00

ABUTMENT

STA 4+63.84

INV 10618.13

STA 2+00.00

INV 10606.50

2 - 3 SPUR TUNNEL

(BY OTHERS)

28.4' ROCK CUT

INTAKE TOWER

(FUTURE CONSTRUCTION)

FINISHED GRADE

31.9' SOIL NAIL WALL

-

1

.

2

:

1

ABUTMENT FOUNDATION PIERS

EMBEDDED 10' INTO BEDROCK

BOTTOM OF ROCK

EXCAVATION

ELEV 10657.00

8 LF ROCK BOLTS

SOIL NAILS

LENGTH VARIES

(20 LF TO 40 LF)

JERSEY BARRIER

STAGE 2 SHAFT/RAISE BORE

SEE STRUCTURAL DRAWING S-03

SAFETY BERM

10

1

ROCK FALL

DRAPERY MESH

SLOPEWASH AND

RESIDUAL SOILS

OVERBURDEN SOILS
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INTAKE TOWER PROFILE

GENERAL NOTES:

1. ROCK SLOPE AND SOIL NAIL SHORING WALL BATTER APPROXIMATELY 1H:10V.

2. REINFORCED SHOTCRETE FACING USING WELDED WIRE MESH, STRIP DRAINS ON 4'

CENTERS, 6" SHOTCRETE THICKNESS.

3. SOIL NAILS - NO. 8 WILLIAMS THREADBAR, FULLY GROUTED AND CENTRALIZED,

15-DEG. INCLINATION FROM HORIZONTAL, 5'X5' STAGGERED PATTERN FIRST ROW

OF NAILS 1-FT. BELOW BROW, SEE DETAIL C-06.
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8.0' LONG ROCK BOLTS (TYP)

SPACED 5' X 5' STAGGERED PATTERN
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ASSUMED BEDROCK LIMITS

TOP OF ROCK EXCAVATION

BASE OF SOIL EXCAVATION

ROCK EXCAVATION

TOWER INTAKE

DESIGN ALIGNMENT

SOIL NAIL WALL

SOIL NAIL WALL

SLOPE WASH AND

RESIDUAL SOILS
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TOE OF EXCAVATION

ELEV: 10669.00

EXISTING SURFACE

TOP OF WALL

SOIL NAIL WALL

SOIL NAILS (TYP)

SPACED 5' X 5'

STAGGERED PATTERN

(SEE DETAIL SHEET C-08)
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C-05

GENERAL NOTES:

1. ROCK SLOPE AND SOIL NAIL SHORING WALL BATTER APPROXIMATELY 1H:10V.

2. REINFORCED SHOTCRETE FACING USING WELDED WIRE MESH, STRIP DRAINS ON 4'

CENTERS, 6" SHOTCRETE THICKNESS.

3. SOIL NAILS - NO. 8 WILLIAMS THREADBAR, FULLY GROUTED AND CENTRALIZED,

15-DEG. INCLINATION FROM HORIZONTAL, 5'X5' STAGGERED PATTERN FIRST ROW

OF NAILS 1-FT. BELOW BROW, SEE DETAIL C-06.
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STABILIZATION AND FOUNDATION

EXCAVATION

C-06

GENERAL NOTES:

1. ROCK SLOPE AND SOIL NAIL SHORING WALL BATTER APPROXIMATELY 1H:10V.

2. REINFORCED SHOTCRETE FACING USING WELDED WIRE MESH, STRIP DRAINS ON 4'

CENTERS, 6" SHOTCRETE THICKNESS.

3. SOIL NAILS - NO. 8 WILLIAMS THREADBAR, FULLY GROUTED AND CENTRALIZED,

15-DEG. INCLINATION FROM HORIZONTAL, 5'X5' STAGGERED PATTERN FIRST ROW

OF NAILS 1-FT. BELOW BROW, SEE DETAIL C-06.

TOWER/RAISED BORE FOUNDATION

20 20 40

SCALE IN FEET

D
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20 20 40

SCALE IN FEET
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ROCK BOLT

CEMENT OR

TYPICAL ROCK BOLT DETAIL

CEMENT OR RESIN GROUT

ROCK BOLT

R

O

C

K

 
B

O

L

T

 
8

-
F

T

 
L

E

N

G

T

H

STEEL PLATE EPOXY-COATED

8" X 8" X 1/2"

GRADE 75, NO.8 HEX NUT

EPOXY-COATED

GRADE 75, NO. 8

EPOXY-COATED

THREADBAR

6

"

 
M

I
N

.

RESIN ENCAPSULATION

4 x 4 W2.9 x W2.9 WWF

WELDED WIRE FABRIC

MESH. (SEE NOTE 1)

MESH INSTALLED ON ROCK

CUT OF INLET PORTAL AS

DIRECTED BY ENGINEER.

NOTES:

SHOTCRETE

SHOTCRETE

A36 STEEL PLATE WITH NELSON

STUDS EPOXY-COATED 8" X 8" X 1/2"

GRADE 75, NO.8 HEX NUT

EPOXY-COATED

GRADE 75, NO. 8 EPOXY-COATED

THREADBAR

4X4 W2.9XW2.9 WWF WELDED

WIRE FABRIC MESH

JDR-SD-12 STRIP DRAIN OR

EQUIVALENT. SEE DETAIL THIS SHEET

A36 STEEL PLATE

EPOXY-COATED 8" X 8" X 1/2"

GRADE 75, NO.8 HEX NUT

EPOXY-COATED

GRADE 75, NO. 8 EPOXY-COATED

THREADBAR

4X4 W2.9XW2.9 WWF WELDED WIRE

FABRIC MESH

JDR-SD-12 STRIP DRAIN OR

EQUIVALENT. SEE DETAIL THIS SHEET

OPTION A - DOUBLE NUT & PLATE

NOT TO SCALE

OPTION B - NELSON STUD PLATES

NOT TO SCALE

BOTTOM OF WALL

GEOCOMPOSITE STRIP DRAINAGE DETAIL

VERIFICATION TEST BOLT

HEX NUT

STEEL PLATE

BOND BREAKER PVC

NOT TO SCALE

DOUBLE CORROSION

PROTECTED ROCK BOLT

VERIFICATION TEST SCHEDULE

Load                                    Hold Time

AL(.05 DL max)                   1 Minute
0.25DL                                 10 Minute
0.50DL                                 10 Minute
0.75DL                                 10 Minute
1.00DL                                 10 Minute
1.25DL                                 10 Minute
1.50DL (creep test)              60 Minute
1.75DL                                 10 Minute
2.00DL (max. test load)       10 Minute

AL - alignment load
DL - ground nail design load

 PROOF TEST SCHEDULE

Load                                    Hold Time

AL(.05 DL max)                  Until Stable
0.25DL                                 Until Stable
0.50DL                                 Until Stable
0.75DL                                 Until Stable
1.00DL                                 Until Stable
1.25DL                                 Until Stable
1.33DL(max. test load)        10 Minute

AL - alignment load
DL - ground nail design load

SOIL NAILS OR ROCK BOLTS

SOIL NAIL

GROUT ENCAPSULATION

TYPICAL SOIL NAIL DETAIL

NOT TO SCALE

CENTRALIZER

CENTRALIZER

NEAT CEMENT GROUT

SOIL NAIL
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CULVERT OUTLET PROTECTION. RIPRAP REVETMENT
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PIPE TRENCHING DETAIL
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(SLOPE VARIES)

COMPACTED STRUCTURAL BACK FILL PLACED TO
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RECOMMENDED VALUES.

4. STRUCTURE BACKFILL SHALL BE COMPOSED OF SUITABLE MATERIALS DEVELOPED ON THE PROJECT.

TO BE SUITABLE FOR USE UNDER THIS CLASSIFICATION, BACKFILL SHALL BE FREE OF FROZEN LUMPS, WOOD,
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5. CONNECT END SECTION TO PIPE AS RECOMMENDED BY THE MANUFACTURER.
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AECOM 

6200 S Quebec St 

Greenwood Village, CO 80111 

www.aecom.com 

303-694 2770 tel 

303 694 3946 fax 

April 18, 2019 
 
Ms. Diana Kelts 
Climax Molybdenum Company- Climax Mine 
Highway 91 – Fremont Pass 
Climax, CO 80429  
 
Subject: REV 0 – Mayflower Tailings Storage Facility Leadoff Clarification, Climax Mine, 

Permit No. M-1977-493  
 
Dear Ms. Kelts: 
 
AECOM, through its legacy company URS Corporation, serves as the Engineer of Record (EOR) for 
the Mayflower Tailings Storage Facility (TSF) at the Climax Mine, located near Fremont Pass 
Colorado.   It is our understanding that DRMS has requested clarification on the number of leadoffs 
required following a submittal by Climax showing the proposed 5 Dam crest raise configuration 
prepared by W. W. Wheeler & Associates, Inc. (Wheeler).  On this drawing it showed increasing the 
number of leadoffs from three to four. 
 

Leadoff Clarification  
 
The Mayflower Tailings Storage Facility and 5 Dam Operations and Maintenance Manual (O&M), 
Revision 1.1 plan dated May 2014 discusses leadoffs and the use of leadoffs several times 
throughout the O&M manual.  Leadoffs are used for winter deposition to fill in storage created during 
the summer months.  One reference in the O&M manual under Section 4.5.2 discusses and shows in 
Figure 3-2 three leadoffs for the Mayflower TSF at startup.   
 
The three leadoffs referenced in the O&M manual depicts conditions at startup and was not meant to 
imply only three leadoffs should be used throughout the life of the TSF.  As the dam is raised, the 
crest length will continue to increase and the number of leadoffs (plus location) will need to be 
adjusted to effectively fill the storage developed through the spigot season. The plan developed by 
Wheeler titled “2019 5 Dam Crest Line Raise, General Arrangement” dated 12/18 has increased the 
number of leadoffs to four leadoffs in accordance with this approach.   
   

General information and Closing  
 
AECOM represents that our services are performed within the limits prescribed by the Client in a 
manner consistent with the level and skill ordinarily exercised by other consultants under similar 
circumstances.  No representation to the Client, expressed or implied, and no other warranty or 
guarantee is included or intended. 
 
  



rck\ 
 
Ms. Diana Kelts 
Climax Molybdenum Company 
April 18, 2019 
Page 2 
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Please do not hesitate to call us with any questions or comments. 
 
Sincerely, 
 
 
 
        
 

Lisa R. Yenne, PE 
Project Manager 

Richard R. Davidson, PE 
Senior Principal  Engineer 
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NOTES:
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AERIAL SURVEY.
4. MINOR FIELD ADJUSTMENTS OF ALIGNMENT ALLOWED WITH FIELD
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