
Montana Tech Library Montana Tech Library 

Digital Commons @ Montana Tech Digital Commons @ Montana Tech 

Silver Bow Creek/Butte Area Superfund Site Montana Superfund 

Spring 5-2021 

Butte Priority Soils Operable Unit Preliminary (30%) Design Butte Butte Priority Soils Operable Unit Preliminary (30%) Design Butte 

Reduction Works Smelter Area Remedial Action Construction Reduction Works Smelter Area Remedial Action Construction 

Drawings Drawings 

Pioneer Technical Services, Inc. 

Follow this and additional works at: https://digitalcommons.mtech.edu/superfund_silverbowbutte 

 Part of the Environmental Health and Protection Commons, Environmental Indicators and Impact 

Assessment Commons, and the Environmental Monitoring Commons 

https://digitalcommons.mtech.edu/
https://digitalcommons.mtech.edu/superfund_silverbowbutte
https://digitalcommons.mtech.edu/superfund
https://digitalcommons.mtech.edu/superfund_silverbowbutte?utm_source=digitalcommons.mtech.edu%2Fsuperfund_silverbowbutte%2F65&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/172?utm_source=digitalcommons.mtech.edu%2Fsuperfund_silverbowbutte%2F65&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1015?utm_source=digitalcommons.mtech.edu%2Fsuperfund_silverbowbutte%2F65&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1015?utm_source=digitalcommons.mtech.edu%2Fsuperfund_silverbowbutte%2F65&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/931?utm_source=digitalcommons.mtech.edu%2Fsuperfund_silverbowbutte%2F65&utm_medium=PDF&utm_campaign=PDFCoverPages


BRW SMELTER
AREA

MAY 2021

PREPARED BY

PIONEER TECHNICAL SERVICES, INC.

SITE VICINITY MAP

BUTTE PRIORITY SOILS OPERABLE UNIT

ATLANTIC RICHFIELD COMPANY

PREPARED FOR

SHEET

LOCATION
PROJECT

MISSOULA

GREAT
FALLS

HELENA

BUTTE

BOZEMAN

ANACONDA

BILLINGS

MILES
CITY

90

15

15

90

90

94

BUTTE REDUCTION WORKS SMELTER AREA

SOURCE:  2016 AES AERIAL IMAGE

MONTANA

G1.0

NOT FOR CONSTRUCTION

DRAFT
REMEDIAL ACTION CONSTRUCTION DRAWINGS

PRELIMINARY (30%) DESIGN



SHEET NO.          DESCRIPTION

SHEET INDEX

                 ON MORE THAN ONE DRAWING.
                 DETAIL/SECTION IS REFERENCED
                 LOWER HALF OF BUBBLE INDICATES
AT DETAIL/SECTIONS: "--" SYMBOL (NO DRAWING NUMBER) IN
         GENERAL REFERENCE TO NOTED DRAWING NUMBER.
ON PLANS: "--" SYMBOL IN UPPER HALF OF BUBBLE INDICATES

SECTION INDICATOR

2%

2+00

SECTION
SHEET NUMBER ON WHICH
DETAIL IS REFERENCED.

DETAIL NUMBER

DETAIL

NOTES:

DETAIL INDICATOR

SHEET NUMBER ON
WHICH DETAIL APPEARS

DETAIL NUMBER

LC

SHEET NUMBER ON WHICH
SECTION IS REFERENCED.

SECTION DESIGNATION

SHEET NUMBER ON
WHICH SECTION APPEARS

SECTION DESIGNATION

GRADE OR SURFACE SLOPE (PERCENT)

EXISTING - PLAN VIEW PROPOSED - PLAN VIEW

1
3

100 FT. STATIONING

INTERMEDIATE CONTOURS

INDEX CONTOURSINDEX CONTOURS

INTERMEDIATE CONTOURS

EDGE OF PAVEMENT

CENTERLINE

CENTERLINE

SLOPE DESIGNATION
(ARROWS POINT DOWN SLOPE)

SLOPE DESIGNATION

PROFILE ELEVATIONS

6
0
6
2
.3

60
61

.0
0

1+00EXISTING GROUND ELEVATION
(AS SPECIFIED ON PROFILE) FINISHED GROUND ELEVATION

(AS SPECIFIED ON PROFILE)

7700

ON PLAN

ON PLAN

AT DETAIL AT SECTION

UNITS
BCY - BANK CUBIC YARDS
LF - LINEAR FEET
SQ. FT. - SQUARE FEET
SQ. YD. - SQUARE YARDS

LEGEND

7700

GENERAL

G1.0 COVER
G2.0 LEGEND, SHEET INDEX, & GENERAL NOTES
G3.0 EXISTING SITE CONDITIONS
G3.1 EXISTING SITE UTILITIES
G3.2 PROPERTY OWNERSHIP
G3.3 EXISTING CONTROL POINTS
G4.0 PROJECT OVERVIEW - CONCEPTUAL END LAND USE RENDERING
G5.0 HELEHAN BORROW HAUL ROUTE
G5.1 INTERSTATE PIT BORROW HAUL ROUTE
G6.0 TEMPORARY CONSTRUCTION STAGING AND STOCKPILE MGMT

CHAIN LINK FENCE

POWER POLE

STREET LIGHT

FENCE

GENERAL NOTES

RAIL ROAD TRACKS

1. CONTRACTOR SHALL NOTIFY IN WRITING ALL UTILITY COMPANIES AND UTILITY OWNERS AND DETERMINE THE EXACT LOCATION OF ALL UNDERGROUND
UTILITIES BEFORE COMMENCING WORK. CONTRACTOR IS RESPONSIBLE FOR PROTECTING AND REPAIRING ANY DAMAGED UTILITIES.  CONTRACTOR
SHALL NOTIFY ONE-CALL UTILITY LOCATE AT (800) 424-5555 AND/OR OTHER APPROPRIATE UTILITIES AT LEAST 48-HOURS PRIOR TO CONSTRUCTION.

2. UTILITY LOCATIONS SHOWN ON THE DRAWINGS ARE APPROXIMATED BASED ON RECORDS PROVIDED BY THE UTILITY OWNERS.  ALL UTILITY LOCATIONS
SHOWN ARE SUBJECT TO THE ACCURACY OF THE LOCATION METHODS AND RECORDS EMPLOYED BY THE UTILITY OWNERS.  UTILITIES ARE ALSO
SUBJECT TO RELOCATION SINCE THE DRAWINGS WERE PREPARED.  NO EXCAVATION WAS PERFORMED IN LOCATING THESE UTILITIES.  UTILITY
LOCATIONS SHOWN SHOULD BE CONSIDERED APPROXIMATE AND ACTUAL DEPTHS MAY VARY.

3. CONTRACTOR SHALL COORDINATE WITH UTILITY COMPANIES PRIOR TO TRENCHING WITHIN 15 FEET OF ALL OVERHEAD POLES TO ALLOW FOR THE
UTILITY COMPANY TO SECURE POLES. ANY FEES CHARGED BY THE UTILITY OWNERS FOR PROTECTION  AND ANCHORING WILL BE THE RESPONSIBILITY
OF THE CONTRACTOR.

4. CONTRACTOR SHALL NOTIFY ATLANTIC RICHFIELD OF ALL UTILITIES ENCOUNTERED DURING CONSTRUCTION AND SHALL NOT BACKFILL UNTIL THE
CONTRACTOR HAS MADE A RECORD OF ITS TYPE, SIZE, AND LOCATION. CONTRACTOR SHALL BACKFILL AND COMPACT FILL AROUND UTILITIES SO THAT
UTILITIES WILL NOT BE DAMAGED DURING COMPACTION OR FROM FUTURE SETTLING.

5. WHEN EXISTING UTILITY LINES ARE TEMPORARILY SHUT DOWN, THE TIMES MUST BE APPROVED IN WRITING BY THE UTILITY OWNER AND ATLANTIC
RICHFIELD.

6. CONTRACTOR SHALL RESPECT ALL RIGHTS-OF-WAY BOUNDARIES. CONTRACTOR IS TO PROTECT FROM DAMAGE, BUILDINGS, WALLS, TREES AND OTHER
LANDSCAPING, UTILITY POLES, AND OTHER FEATURES INSIDE AND OUTSIDE ANY RIGHT-OF-WAY.

7. EXCAVATION:
A:  GENERAL:  THE CONTRACTOR IS SOLELY RESPONSIBLE FOR DESIGNING AND CONSTRUCTING STABLE, TEMPORARY EXCAVATIONS AND SHALL

SHORE, SLOPE, OR BENCH THE SIDES OF THE EXCAVATIONS AS REQUIRED TO MAINTAIN STABILITY OF THE EXCAVATION SIDES AND BOTTOM.  ALL
EXCAVATIONS SHALL COMPLY WITH APPLICABLE LOCAL, STATE, AND FEDERAL REGULATIONS INCLUDING THE CURRENT OSHA EXCAVATION AND TRENCH
SAFETY STANDARDS. CONSTRUCTION SITE SAFETY IS THE SOLE RESPONSIBILITY OF THE CONTRACTOR, WHO SHALL ALSO BE SOLELY RESPONSIBLE FOR THE
MEANS, METHODS, AND SEQUENCING OF CONSTRUCTION OPERATIONS. UNDER NO CIRCUMSTANCES SHOULD THE INFORMATION PROVIDED BE INTERPRETED
TO MEAN THAT THE ENGINEER IS ASSIGNING RESPONSIBILITY FOR CONSTRUCTION SITE SAFETY OR THE CONTRACTOR'S ACTIVITIES. SUCH RESPONSIBILITY IS
NOT BEING IMPLIED AND SHALL NOT BE INFERRED.

B:  EXCAVATION AND SLOPES:  IN NO CASE SHOULD SLOPE HEIGHT, SLOPE INCLINATION, OR EXCAVATION DEPTH, INCLUDING UTILITY TRENCH
EXCAVATION DEPTH, EXCEED THOSE SPECIFIED IN LOCAL, STATE, AND FEDERAL SAFETY REGULATIONS.  SPECIFICALLY, THE CURRENT OSHA HEALTH AND
SAFETY STANDARDS FOR EXCAVATIONS, 29 CFR PART 1926, SHALL BE FOLLOWED.

8. DO NOT DISTURB CONCRETE FOOTING, WALLS OR FOUNDATIONS, SLAG WALL, OR OTHER SITE FEATURES NOT ANTICIPATED FOR REMOVAL WITHOUT
APPROVAL FROM ATLANTIC RICHFIELD COMPANY OR ITS REPRESENTATIVE.

9. ALL FENCES REMOVED TO ALLOW FOR CONSTRUCTION SHALL ONLY BE REMOVED AFTER RECEIVING PERMISSION FROM ATLANTIC RICHFIELD COMPANY.
REMOVED FENCES SHALL BE REINSTALLED TO A CONDITION THAT IS EQUAL TO OR BETTER THAN THE ORIGINAL.

10. TRAFFIC CONTROL:
A. GENERAL:  CONSTRUCTION SHALL NOT COMMENCE ON THE PROJECT UNTIL NECESSARY CONSTRUCTION WARNING SIGNS AND TRAFFIC CONTROL IS
IN PLACE AND APPROVED BY ATLANTIC RICHFIELD COMPANY OR ITS REPRESENTATIVE.
B. TRAFFIC PLAN:  CONTRACTOR SHALL PREPARE AND SUBMIT FOR REVIEW BY ATLANTIC RICHFIELD A TRAFFIC CONTROL PLAN.  ALL TRAFFIC 
CONTROL SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.
C. LOAD LIMITS:  LEGAL LOAD LIMIT REQUIREMENTS SHALL BE ENFORCED ON ALL STATE HIGHWAYS, CITY STREETS, AND COUNTY ROADS.

11. CONTRACTORS SHALL PROVIDE THEIR OWN WATER FOR DUST CONTROL AND COMPACTION.

12. ANY DISTURBED PROPERTY OR SECTION CORNERS ARE TO BE RESET BY A PROFESSIONAL LAND SURVEYOR LICENSED IN THE STATE OF MONTANA AT
THE CONTRACTOR'S EXPENSE.

13. ALL PERMITS REQUIRED TO PERFORM THE WORK SHALL BE ACQUIRED BY THE CONTRACTOR.

14. ALL EXISTING DRAINAGE PATTERNS SHALL BE MAINTAINED UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS.  ADDITIONAL TEMPORARY CULVERTS
MAY BE REQUIRED TO FACILITATE CONSTRUCTION OF THE REMEDY. THESE CULVERTS ARE NOT SHOWN ON THE DRAWINGS AND ARE THE SOLE
RESPONSIBILITY OF THE CONTRACTOR AND WILL BE REMOVED AT NO ADDITIONAL EXPENSE TO ATLANTIC RICHFIELD WHEN THE WORK IS COMPLETED.

15. ALL EXCAVATION IS UNCLASSIFIED. CONTRACTOR SHALL MAKE DETERMINATION AS TO METHOD AND EQUIPMENT TO COMPLETE ALL EXCAVATION, HAUL
AND COMPACTION OF MATERIALS. EMBANKMENT TO BE CONSTRUCTED TO MDT EXCAVATION AND EMBANKMENT REQUIREMENTS.

16. CONTRACTOR IS RESPONSIBLE FOR HAVING UTILITY OWNER INSTALL POLE WRAPS ON UTILITY POLES WHERE REQUIRED BY UTILITY OWNER.

POWER POLE GUY WIRES

FIRE HYDRANT

WATER VALVES

WIRE FENCE

ACRONYMS
BMFOU - BUTTE MINE FLOODING OPERABLE UNIT
BNSF - BURLINGTON NORTHERN SANTA FE
BPSOU - BUTTE PRIORITY SOILS OPERABLE UNIT
BRW - BUTTE REDUCTION WORKS
BSB - BUTTE-SILVER BOW
HCC - HYDRAULIC CONTROL CHANNEL
LDI - LAND DESIGN, INC.
MDT - MONTANA DEPARTMENT OF TRANSPORTATION
MSP - MONTANA STATE PLANE
MSW - MUNICIPAL SOLID WASTE
RA - REMEDIAL ACTION
SBC - SILVER BOW CREEK
TIN - TRIANGULAR IRREGULAR NETWORK
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OVERHEAD POWER LINE
UNDERGROUND ELECTRIC LINE

STORMDRAIN LINE
SANITARY SEWER LINE

SILVER LAKE WATER LINE
WATER LINE

EFFLUENT LINE

TELEPHONE LINE
GAS LINE

EXISTING MONITORING WELL

EXISTING PIEZOMETER

HYDROCARBON INVESTIGATION WELL

PUMPING TEST WELL

STAFF GAGE

NOT FOR CONSTRUCTION

DRAFT CIVIL

C1.0 EXCAVATION PLAN VIEW
C1.1 EAST-END SLAG WALL REMOVAL PLAN VIEW
C1.2 EXCAVATION CROSS SECTIONS STA 1+00 TO 5+00
C1.3 EXCAVATION CROSS SECTIONS STA 6+00 TO 12+00
C1.4 EXCAVATION CROSS SECTIONS STA 13+00 TO 19+00
C1.5 EXCAVATION REMOVAL VOLUME TABLES
C2.0 SITE REGRADING PLAN VIEW
C2.1 SITE REGRADING CROSS SECTIONS STA 0+00 TO 7+00
C2.2 SITE REGRADING CROSS SECTIONS STA 8+00 TO 13+00
C2.3 SITE REGRADING CROSS SECTIONS STA 14+00 TO 19+00
C2.4 SITE REGRADING REGRADING VOLUME TABLE
C2.5 COVER PLACEMENT
C3.0 SILVER BOW CREEK PLAN AND PROFILE STA 0+00 TO 11+00
C3.1 SILVER BOW CREEK PLAN AND PROFILE STA 11+00 TO 19+95
CD1.0 CIVIL CONSTRUCTION DETAILS

BPSOU SUBDRAIN LINE
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LEGEND:

EXISTING MONITORING WELL

EXISTING PIEZOMETER

HYDROCARBON INVESTIGATION WELL

PUMPING TEST WELL

STAFF GAGE

PROPOSED SOUTHERN BOUNDARY PIEZOMETER

PROPOSED PUMPING TEST PIEZOMETER

PROPOSED PAIRED PIEZOMETER

NOTE:

1. SOME WELLS AND PIEZOMETERS WILL BE REMOVED DURING REMEDIAL
ACTION CONSTRUCTION ACTIVITIES, AND SOME WILL BE MAINTAINED TO
MONITOR EFFECTIVENESS OF CONSTRUCTION DEWATERING AND HYDRAULIC
CONTROL. LOCATIONS WILL BE IDENTIFIED AS FEASIBLE FOR THE FINAL END
LAND USE IN THE INTERMEDIATE 60% REMEDIAL DESIGN.
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NOT FOR CONSTRUCTION

DRAFT
NOTES:

1. UTILITY LOCATIONS SHOWN ARE APPROXIMATE AND NOT ALL UTILITIES MAY BE SHOWN.
UTILITY LOCATIONS WILL BE VERIFIED PRIOR TO REMEDIAL ACTION CONSTRUCTION ACTIVITIES.

2. THE BPSOU SUBDRAIN PUMP SYSTEM ALTERNATE DISCHARGE LINE IS APPROXIMATELY 50
FEET BELOW THE EXISTING SURFACE OF THE SITE AND WILL NOT BE DISTURBED.

3. UTILITY SERVICE LINES TO THE SITE WILL BE DISCONNECTED FROM THE MAIN LINES PRIOR TO
WASTE REMOVAL EXCAVATION.

BMFOU EFFLUENT
 DISCHARGE INTO SBC

SEE NOTE 2
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NOT FOR CONSTRUCTION

DRAFT

NOTES:

1. PROPERTY OWNERSHIP BOUNDARIES ARE PROJECTED FROM
EXISTING STATE CADASTRAL DATABASE AND ARE APPROXIMATE.
BOUNDARIES ADJACENT TO THE SITE WILL BE CONFIRMED AS
NECESSARY PRIOR TO REMEDIAL ACTION CONSTRUCTION ACTIVITIES.
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Point Table
Elevation

5465.09

5458.00

Northing

651872.51

651859.80

Easting

1196032.52

1195822.88

Point No.

CP-11

CP

NOT FOR CONSTRUCTION

DRAFT

NOTE:

1. ADDITIONAL CONSTRUCTION SURVEYING
CONTROL POINTS WILL BE ESTABLISHED PRIOR
TO REMEDIAL ACTION CONSTRUCTION ACTIVITIES.
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POTENTIAL AMPHITHEATER

SLAG WALL

SILVER BOW CREEK REALIGNMENT

EXISTING SURFACE

WALKING PATH

NOT FOR CONSTRUCTION

DRAFT

NOTES:

1. PRELIMINARY CONCEPTUAL END LAND USE RENDERING PROVIDED BY LAND DESIGN, INC.
(LDI)

2. CONCEPTUAL RENDERING OF POTENTIAL AMPHITHEATER SHOWN FOR ILLUSTRATIVE AND
PLANNING PURPOSES ONLY. ADDITIONAL AMPHITHEATER DESIGN DETAILS AND NEW
UTILITY SERVICE LINES WILL BE PROVIDED IN THE INTERMEDIATE 60% REMEDIAL DESIGN.

3. DESIGN, CONSTRUCTION, AND OPERATION AND MAINTENANCE OF AMPHITHEATER
REQUIRES MUTUAL AGREEMENT OF ATLANTIC RICHFIELD COMPANY AND BUTTE-SILVER
BOW, AND IDENTIFICATION AND COMMITMENT OF A THIRD-PARTY INVESTOR AND
OPERATOR.

MANGANESE ORE BINS

FINAL SITE REGRADING SURFACE
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WEIGHT STATION

I-115

MONTANA ST.

NOT FOR CONSTRUCTION

DRAFT

CENTENNIAL AVE.

I-15/I-90

EXIT 121 1-15 SOUTH
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NOT FOR CONSTRUCTION

DRAFT

MAIN SITE ACCESS GATE

CENTENNIAL AVENUE ACCESS

FRONT ST.

M
O

N
TAN

A ST.

GEORGE ST.
OLD RAILROAD ACCESS GATE

CENTENNIAL AVE.NOTES:

1. STAGING AND STOCKPILE LOCATIONS WILL BE MUTUALLY AGREED UPON
BETWEEN CONTRACTOR AND ATLANTIC RICHFIELD REPRESENTATIVE.

2. EXISTING FENCING WILL BE REMOVED AS REQUIRED TO COMPLETE THE
REMEDIAL ACTION CONSTRUCTION ACTIVITIES, AND TEMPORARY FENCING
AND GATES WILL BE INSTALLED. ADDITIONAL DETAILS TO BE PROVIDED IN
THE INTERMEDIATE 60% REMEDIAL DESIGN.

POTENTIAL STOCKPILE AND
STAGING AREA, SEE NOTE 1

LEGEND:

EXISTING FENCE

POTENTIAL STOCKPILE AND
STAGING AREA, SEE NOTE 1

POTENTIAL STOCKPILE AND
STAGING AREA, SEE NOTE 1
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REMOVE PORTION OF SLAG WALL,
SEE SHEET C1.1

NOT FOR CONSTRUCTION

DRAFT

MANGANESE ORE BINS,
DO NOT DISTURB

SEE EXCAVATION CROSS SECTIONS AND VOLUME TABLE,
SHEETS C1.2 THROUGH C1.4

EXISTING SURFACE

WASTE REMOVAL EXCAVATION SURFACE

SOUTH SLAG WALL,
DO NOT DISTURB

EXCAVATION BOUNDARY FOR
AVERAGE 275-FT REMOVAL CORRIDOR

REALIGN/REPLACE PORTION OF BPSOU SUBDRAIN
PUMP SYSTEM PRIMARY FORCE MAIN AS REQUIRED
TO COMPLETE WASTE REMOVAL. PLANS, PROFILES
AND DETAILS WILL BE PROVIDED IN THE
INTERMEDIATE 60% REMEDIAL DESIGN

BNSF RAILROAD NOTE:

1. THE BRW SMELTER STACK FOUNDATION CONSISTS OF A
REINFORCED CONCRETE BASE ON TOP OF A SLAG FOUNDATION.
THE REINFORCEMENT IN THE CONCRETE BASE CONSISTS OF
TWO LAYERS OF 20 BARS EACH, CROSSING AT RIGHT ANGLES,
AND TWO LAYERS OF 13 BARS EACH, RUNNING DIAGONALLY.
THE REINFORCED BARS ARE 1-1/4" x 1-1/4" x 3/16" T-BARS.

BRW SMELTER STACK FOUNDATION,
SEE NOTE 1

PLANS, PROFILES, AND DETAILS FOR REGRADING OF NORTHERN
PORTION OF SITE (OUTSIDE OF REMOVAL CORRIDOR) WILL BE

PROVIDED IN THE INTERMEDIATE 60% REMOVAL DESIGN AFTER
DESIGN OF END LAND USE IS DETERMINED
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REMOVE PORTION OF SLAG WALL. PLANS, PROFILES AND DETAILS
WILL BE PROVIDED IN THE INTERMEDIATE 60% REMEDIAL DESIGN

NOT FOR CONSTRUCTION

DRAFT
WASTE REMOVAL EXCAVATION SURFACE

EXISTING SURFACE

REALIGN/REPLACE PORTION OF BPSOU SUBDRAIN PUMP SYSTEM
PRIMARY FORCE MAIN AS REUIRED TO COMPLETE WASTE

REMOVAL. PLANS, PROFILES AND DETAILS WILL BE
PROVIDED IN THE INTERMEDIATE 60% REMEDIAL DESIGN

WASTE REMOVAL EXCAVATION AT EAST END OF SITE
WILL BE COMPLETED TO PROTECT MAIN DISTRIBUTION UTILITY
LINES ALONG MONTANA STREET. UTILITY SERVICE LINES
TO THE SITE WILL BE DISONNECTED FROM THE MAIN LINES
PRIOR TO WASTE REMOVAL EXCAVATION. PLANS, PROFILES
AND DETAILS WILL BE PROVIDED IN THE INTERMEDIATE
60% REMEDIAL DESIGN

NOTES:

1. THE BRW SMELTER STACK FOUNDATION CONSISTS OF A REINFORCED
CONCRETE BASE ON TOP OF A SLAG FOUNDATION. THE REINFORMENT IN THE
CONCRETE BASE CONSISTS OF TWO LAYERS OF 20 BARS EACH, CROSSING
AT RIGHT ANGLES, AND TWO LAYERS OF 13 BARS EACH, RUNNING
DIAGONALLY. THE REINFORCED BARS ARE 1-1/4" x 1-1/4" x 3/16" T BARS.

SEE EXCAVATION CROSS SECTIONS AND VOLUME TABLE,
SHEETS C1.2 THROUGH C1.4

EXCAVATION BOUNDARY FOR
AVERAGE 275-FT REMOVAL CORRIDOR

BRW SMELTER STACK FOUNDATION,
SEE NOTE 1

BNSF RAILROAD
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EXISTING GROUND (TYP)

APRIL 2020
GROUNDWATER ELEVATION (TYP)

SOUTH SLAG WALL (TYP)

BNSF RAILROAD (TYP)

EXCAVATION BOUNDARY FOR AVERAGE 275-FT
REMOVAL CORRIDOR (TYP)

NOTE:

SEE LEGEND AND CROSS SECTIONS FOR
APPROXIMATE EXTENTS OF VARIOUS
WASTE MATERIAL TYPES TO BE REMOVED.
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LEGEND:

SLAG

DEMOLITION DEBRIS

SOILS
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Cut/Fill Summary (TIN Surface Volume Comparison)
Name

Soils Volume
Slag Volume
Demo Debris Volume
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NOT FOR CONSTRUCTION

DRAFT

NOTE:
ALL VOLUMES ARE PROVIDED IN BANK CUBIC YARDS. CONTRACTOR
IS RESPONSIBLE FOR DETERMINING MATERIAL SWELL.



0+00

1+00

2+00

3+00

4+00

5+00

6+00

7+00

8+00

9+00

10+00

11+00

12+00

13+00

14+00

15+00

16+00

17+00

18+00

19+00
19+23

SHEET

DRAWN BY:

DESIGNED BY:

CHECKED BY:

APPROVED BY:

PROJECT NO:

DATE:

DISPLAYED AS:

COORD SYS/ZONE:

DATUM:

UNITS:

SOURCE:

DATE: BY: DESC:
REVISION:

T
E

C
H

N
IC

A
L

 S
E

R
V

IC
E

S
, 

IN
C

.
IO

N
E

E
R

P

Z:\SHARED\ACTIVE PROJECTS\ARCO\BPSOU\BRW\CADD\CONSTRUCTION\30-BRW-CO\BRW-30-CO-PLN-009-19.DWG5/11/2021 2:17:03 PM

SI
T

E
 R

E
G

R
A

D
IN

G
PL

A
N

 V
IE

W

A
T

L
A

N
T

IC
 R

IC
H

F
IE

L
D

 C
O

M
PA

N
Y

PR
E

L
IM

IN
A

R
Y

 D
E

SI
G

N
B

R
W

 S
M

E
L

T
E

R
 A

R
E

A
 R

A

C2.0

5/2021

MSP83

NAV83/NAVD88

INTERNATIONAL FEET

AES 2016

CLA

TPB

JSM/MWB

KLH

BU
TT

E,
 M

O
N

TA
N

A 
59

70
1

11
01

 S
O

UT
H

 M
O

N
TA

N
A

(4
06

) 7
82

-5
17

7

EXISTING SILVER BOW CREEK CHANNEL

NOT FOR CONSTRUCTION

DRAFT

MANGANESE ORE BINS,
DO NOT DISTURB

RECONSTRUCTED SILVER BOW CREEK CHANNEL,
SEE SHEETS C3.0 AND C3.1

SEE SITE REGRADING CROSS SECTIONS AND VOLUME TABLE,
SHEETS C2.1 THROUGH C2.4

EXISTING SURFACE

FINAL SITE
REGRADING SURFACE

NOTES:

1. REALIGN/REPLACE PORTION OF BPSOU SUBDRAIN PUMP SYSTEM PRIMARY FORCE MAIN
AS REQUIRED TO COMPLETE WASTE REMOVAL. PLANS, PROFILES AND DETAILS WILL BE
PROVIDED IN THE INTERMEDIATE 60% REMEDIAL DESIGN.
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LEGEND:

  TOPSOIL/TOPSOIL SUBSOIL

  HELEHAN MATERIAL

  BACKFILL MATERIAL

  STREAMBED

NOT FOR CONSTRUCTION

DRAFT
NOTES:

1. SEE SHEET CD1.0 FOR BACKFILL MATERIAL
THICKNESS DETAILS.

2. PLANS, PROFILES, AND DETAILS FOR
REGRADING OF NORTHERN PORTION OF
SITE (OUTSIDE OF REMOVAL CORRIDOR)
WILL BE PROVIDED IN THE INTERMEDIATE
60% REMOVAL DESIGN AFTER DESIGN OF
END LAND USE IS DETERMINED.
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NOT FOR CONSTRUCTION

DRAFT

NOTES:

1. SEE SHEET CD1.0 FOR BACKFILL MATERIAL
THICKNESS DETAILS.

2. PLANS, PROFILES, AND DETAILS FOR
REGRADING OF NORTHERN PORTION OF
SITE (OUTSIDE OF REMOVAL CORRIDOR)
WILL BE PROVIDED IN THE INTERMEDIATE
60% REMOVAL DESIGN AFTER DESIGN OF
END LAND USE IS DETERMINED.

LEGEND:

  TOPSOIL/TOPSOIL SUBSOIL

  HELEHAN MATERIAL

  BACKFILL MATERIAL

  STREAMBED



STA 14+00

5430

5440

5450

5460

5470

5430

5440

5450

5460

5470

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

19
0

20
0

21
0

22
0

23
0

24
0

25
0

26
0

27
0

28
00-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

-1
60

-1
70

-1
80

-1
90

-2
00

-2
10

-2
20

-2
30

-2
40

-2
50

-2
60

-2
70

-2
80

-2
90

-3
00

-3
10

-3
20

-3
30

-3
40

-3
50

-3
60

-3
70

-3
80

STA 15+00

5430

5440

5450

5460

5470

5480

5430

5440

5450

5460

5470

5480

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

19
0

20
0

21
0

22
0

23
0

24
0

25
0

26
0

27
0

28
00-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

-1
60

-1
70

-1
80

-1
90

-2
00

-2
10

-2
20

-2
30

-2
40

-2
50

-2
60

-2
70

-2
80

-2
90

-3
00

-3
10

-3
20

-3
30

STA 16+00

5430

5440

5450

5460

5470

5430

5440

5450

5460

5470

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

19
0

20
0

21
0

22
0

23
0

24
0

25
0

26
0

27
00-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

-1
60

-1
70

-1
80

-1
90

-2
00

-2
10

-2
20

-2
30

-2
40

-2
50

STA 17+00

5430

5440

5450

5460

5470

5430

5440

5450

5460

5470

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

19
0

20
0

21
0

22
0

23
0

24
0

25
0

26
00-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

STA 18+00

5420

5430

5440

5450

5460

5470

5420

5430

5440

5450

5460

5470

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

19
0

20
0

21
0

22
0

23
0

24
0

25
00-1
0

-2
0

-3
0

-4
0

STA 19+00

5430

5440

5450

5430

5440

5450

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

19
0

20
0

21
0

22
0

23
0

24
0

25
00-1
0

-2
0

-3
0

EXISTING GROUND (TYP)

FINAL SITE GRADING (TYP)

GROUNDWATER ELEV. APRIL 2020 (TYP)

REALIGNED CREEK (TYP)

SLAG WALL (TYP)

SHEET

DRAWN BY:

DESIGNED BY:

CHECKED BY:

APPROVED BY:

PROJECT NO:

DATE:

DISPLAYED AS:

COORD SYS/ZONE:

DATUM:

UNITS:

SOURCE:

DATE: BY: DESC:
REVISION:

T
E

C
H

N
IC

A
L

 S
E

R
V

IC
E

S
, 

IN
C

.
IO

N
E

E
R

P

Z:\SHARED\ACTIVE PROJECTS\ARCO\BPSOU\BRW\CADD\CONSTRUCTION\30-BRW-CO\BRW-30-CO-XSC-002-19.DWG5/11/2021 2:52:02 PM

SI
T

E
 R

E
G

R
A

D
IN

G
C

R
O

SS
SE

C
T

IO
N

S
ST

A
 1

4+
00

 T
O

 1
9+

00

A
T

L
A

N
T

IC
 R

IC
H

F
IE

L
D

 C
O

M
PA

N
Y

PR
E

L
IM

IN
A

R
Y

 D
E

SI
G

N
B

R
W

 S
M

E
L

T
E

R
 A

R
E

A
 R

A

C2.3

5/2021

MSP83

NAV83/NAVD88

INTERNATIONAL FEET

PIONEER

CLA

TPB

JSM/MWB

KLH

BU
TT

E,
 M

O
N

TA
N

A 
59

70
1

11
01

 S
O

UT
H

 M
O

N
TA

N
A

(4
06

) 7
82

-5
17

7

NOT FOR CONSTRUCTION

DRAFT

NOTES:

1. SEE SHEET CD1.0 FOR BACKFILL MATERIAL
THICKNESS DETAILS.

2. PLANS, PROFILES, AND DETAILS FOR
REGRADING OF NORTHERN PORTION OF
SITE (OUTSIDE OF REMOVAL CORRIDOR)
WILL BE PROVIDED IN THE INTERMEDIATE
60% REMOVAL DESIGN AFTER DESIGN OF
END LAND USE IS DETERMINED.

LEGEND:

  TOPSOIL/TOPSOIL SUBSOIL

  HELEHAN MATERIAL

  BACKFILL MATERIAL

  STREAMBED



Streambed Volume Table

Station

0+00.00

0+50.00

1+00.00

1+50.00

2+00.00

2+50.00

3+00.00

3+50.00

4+00.00

4+50.00

5+00.00

5+50.00

6+00.00

6+50.00

7+00.00

7+50.00

8+00.00

8+50.00

9+00.00

9+50.00

10+00.00

10+50.00

11+00.00

11+50.00

12+00.00

12+50.00

13+00.00

13+50.00

14+00.00

14+50.00

15+00.00

15+50.00

16+00.00

16+50.00

17+00.00

17+50.00

18+00.00

18+50.00

19+00.00

19+23.44

Fill Area

0

0

24

26

24

21

23

26

24

21

26

23

29

30

26

24

24

28

24

26

24

23

27

24

22

24

25

22

23

27

24

22

27

22

24

24

23

23

0

0

Fill Volume

0

0

23

47

47

42

41

45

46

41

44

45

48

55

52

46

44

48

48

46

46

43

46

47

43

43

46

44

42

46

47

42

46

46

42

44

43

42

21

0

Cumulative Fill Vol

0

0

23

70

116

158

199

244

289

331

375

420

468

522

574

621

665

713

761

807

853

896

943

989

1,032

1,075

1,122

1,165

1,207

1,253

1,300

1,342

1,388

1,433

1,476

1,520

1,562

1,604

1,625

1,625

Backfill Material Volume Table

Station

0+00.00

0+50.00

1+00.00

1+50.00

2+00.00

2+50.00

3+00.00

3+50.00

4+00.00

4+50.00

5+00.00

5+50.00

6+00.00

6+50.00

7+00.00

7+50.00

8+00.00

8+50.00

9+00.00

9+50.00

10+00.00

10+50.00

11+00.00

11+50.00

12+00.00

12+50.00

13+00.00

13+50.00

14+00.00

14+50.00

15+00.00

15+50.00

16+00.00

16+50.00

17+00.00

17+50.00

18+00.00

18+50.00

19+00.00

19+23.44

Fill Area

0

0

287

1,592

1,927

2,129

2,379

2,581

2,650

2,534

2,691

1,870

1,437

866

521

480

595

756

866

771

540

431

429

477

488

314

312

222

238

184

113

177

412

912

1,149

1,349

1,496

1,585

4

0

Fill Volume

0

0

266

1,740

3,259

3,755

4,173

4,592

4,843

4,800

4,838

4,223

3,062

2,132

1,284

927

996

1,251

1,501

1,516

1,214

899

796

839

893

743

580

494

425

391

276

269

546

1,225

1,908

2,313

2,634

2,853

1,471

2

Cumulative Fill Vol

0

0

266

2,006

5,264

9,020

13,193

17,785

22,628

27,428

32,266

36,489

39,551

41,683

42,967

43,895

44,891

46,142

47,643

49,159

50,373

51,273

52,069

52,908

53,801

54,543

55,123

55,617

56,043

56,433

56,709

56,978

57,524

58,749

60,657

62,970

65,605

68,458

69,929

69,931

Topsoil Volume Table (SEE NOTE 2)
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Helehan Material Volume Table

Station

0+00.00

0+50.00

1+00.00

1+50.00

2+00.00

2+50.00

3+00.00

3+50.00

4+00.00

4+50.00

5+00.00

5+50.00

6+00.00

6+50.00

7+00.00

7+50.00

8+00.00

8+50.00

9+00.00

9+50.00

10+00.00

10+50.00

11+00.00

11+50.00

12+00.00

12+50.00

13+00.00

13+50.00

14+00.00

14+50.00

15+00.00

15+50.00

16+00.00

16+50.00

17+00.00

17+50.00

18+00.00

18+50.00

19+00.00

19+23.44

Fill Area

0

0

135

326

356

356

336

326

337

373

315

487

464

484

537

613

601

610

633

657

671

690

712

715

706

686

661

653

638

615

573

523

472

426

360

321

258

206

0

0

Fill Volume

0

0

125

426

631

659

641

613

614

657

637

743

880

878

945

1,065

1,125

1,122

1,151

1,194

1,230

1,260

1,298

1,321

1,316

1,289

1,247

1,216

1,195

1,160

1,100

1,015

921

831

728

631

536

430

191

0

Cumulative Fill Vol

0

0

125

551

1,182

1,841

2,482

3,095

3,710

4,367

5,004

5,747

6,627

7,505

8,450

9,515

10,640

11,762

12,914

14,108

15,338

16,598

17,896

19,217

20,533

21,822

23,068

24,285

25,480

26,640

27,740

28,755

29,676

30,508

31,235

31,866

32,401

32,831

33,022

33,022

Cut/Fill Summary (TIN Surface Volume Comparison)
Name

Streambed Volume

Topsoil Volume
Helehan Material Volume

Cut

0.00 Cu. Yd.

0.00 Cu. Yd.
0.00 Cu. Yd.

Fill

1689.99 Cu. Yd.

17097.63 Cu. Yd.
34195.25 Cu. Yd.

Net

1689.99 Cu. Yd.<Fill>

17097.63 Cu. Yd.<Fill>
34195.25 Cu. Yd.<Fill>

Backfill Material Volume 72968.81 Cu. Yd.0.00 Cu. Yd. 72968.81 Cu. Yd.<Fill>
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1. ALL VOLUMES ARE PROVIDED IN BANK CUBIC YARDS. CONTRACTOR

IS RESPONSIBLE FOR DETERMINING MATERIAL SHRINK AND SWELL.

2. TOPSOIL VOLUME INCLUDES BOTH CRITERIA E FOR UPLAND COVER
AND CRITERIA D FOR RIPARIAN AREAS. SEE AREAS ON SHEET C2.5
AND CROSS SECTION DETAILS ON SHEET CD1.0.
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LEGEND:

UPLAND COVER - 16.50 ACRES

RIPARIAN AREA - 5.23 ACRES

STREAMBED  - 0.63 ACRES

NOTE:

1. SEE SHEET CD1.0 FOR COVER DETAILS.

2. COVER PLACEMENT AREAS WILL BE UPDATED
IN THE 60% RD TO INCLUDE    HARDSCAPE
AND VEGETATION AREAS FOR END LAND USE
FEATURES, AMENITIES, AND  TRAILS.



0+
00

1+00

2+00

3+
00

4+
00

5+00 6+
00

7+
00

8+
00

9+00

10
+0

0 11+00

12+00

13
+0

0

14
+0

0

15+00

5415

5420

5425

5430

5435

5440

5445

5450

5455

5460

5415

5420

5425

5430

5435

5440

5445

5450

5455

5460

0+50

5
4
3
6
.7

54
33

.6
0

1+00

5
4
3
7
.1

54
33

.7
8

1+50

5
4
3
7
.5

54
33

.9
6

2+00

5
4
3
7
.7

54
34

.1
4

2+50

5
4
3
7
.7

54
34

.3
2

3+00

5
4
3
8
.1

54
34

.5
0

3+50

5
4
3
8
.6

54
34

.6
8

4+00

5
4
3
9
.0

54
34

.8
6

4+50

5
4
3
9
.8

54
35

.0
4

5+00

5
4
4
9
.0

54
35

.2
2

5+50

5
4
5
4
.7

54
35

.4
0

6+00

5
4
5
0
.2

54
35

.5
8

6+50

5
4
4
6
.4

54
35

.7
5

7+00

5
4
4
6
.5

54
35

.9
3

7+50

5
4
4
6
.3

54
36

.1
1

8+00

5
4
4
6
.1

54
36

.2
9

8+50

5
4
4
6
.0

54
36

.4
7

9+00
5
4
4
6
.0

54
36

.6
5

9+50

5
4
4
6
.0

54
36

.8
3

10+00

5
4
4
6
.0

54
37

.0
1

10+50

5
4
4
6
.6

54
37

.1
9

G
R

AD
E 

BR
EA

K 
ST

A 
= 

0+
42

.2
1

EL
EV

AT
IO

N
: 5

43
3.

57

G
R

AD
E 

BR
EA

K 
ST

A 
= 

1+
44

.3
9

EL
EV

AT
IO

N
: 5

43
3.

94

G
R

AD
E 

BR
EA

K 
ST

A 
= 

2+
45

.1
1

EL
EV

AT
IO

N
: 5

43
4.

30

G
R

AD
E 

BR
EA

K 
ST

A 
= 

3+
45

.2
4

EL
EV

AT
IO

N
: 5

43
4.

66

G
R

AD
E 

BR
EA

K 
ST

A 
= 

4+
45

.2
4

EL
EV

AT
IO

N
: 5

43
5.

02

G
R

AD
E 

BR
EA

K 
ST

A 
= 

5+
45

.2
4

EL
EV

AT
IO

N
: 5

43
5.

38

G
R

AD
E 

BR
EA

K 
ST

A 
= 

6+
70

.2
4

EL
EV

AT
IO

N
: 5

43
5.

83

G
R

AD
E 

BR
EA

K 
ST

A 
= 

7+
70

.2
4

EL
EV

AT
IO

N
: 5

43
6.

19

G
R

AD
E 

BR
EA

K 
ST

A 
= 

8+
70

.4
0

EL
EV

AT
IO

N
: 5

43
6.

55

G
R

AD
E 

BR
EA

K 
ST

A 
= 

9+
70

.9
9

EL
EV

AT
IO

N
: 5

43
6.

91

G
R

AD
E 

BR
EA

K 
ST

A 
= 

10
+7

3.
06

EL
EV

AT
IO

N
: 5

43
7.

28

EXISTING GROUND

RECONSTRUCTED SILVER BOW CREEK
CHANNEL BOTTOM, SEE DETAIL           GROUNDWATER ELEV. APRIL 2020
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UPLAND COVER DETAIL
NOT TO SCALE

RIPARIAN AREA DETAIL
NOT TO SCALE

TYPICAL SILVER BOW CREEK CROSS SECTION DETAIL
NOT TO SCALE

6" TOPSOIL WITH MIN. 3% ORGANIC MATTER (CRITERIA E),
 SEE NOTE 1

12" HELEHAN MATERIAL (CRITERIA E), SEE NOTE 1

NATIVE GROUND/GENERAL BACKFILL (CRITERIA B),
SEE NOTE 1

6" TOPSOIL WITH MIN. 3% ORGANIC MATTER (CRITERIA D), SEE NOTE 1

12" TOPSOIL SUBSOIL (CRITERIA D), SEE NOTE 1

NATIVE GROUND/GENERAL BACKFILL (CRITERIA B),
SEE NOTE 1

NOTE:

1. BACKFILL AND COVER MATERIAL CRITERIA PROVIDED IN TABLES 2 AND 3
(INCLUDED IN THE REMEDIAL DESIGN REPORT).
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