Streamside Tailings Operable Unit
Silver Bow Creek Remedial Action
Subarea 3, Durant Canyon

Lessons Learned in Design and Construction
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Silver Bow Creek History
Characterization and Design Challenges
Piped Stream Diversions

Preparing and Flexible Contract

Stream & Embankment Design Approach
~loodplain Regrading Design Approach
~i1sh Barrier — (Briefly)
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HlStOIlC Flood of 1908

-, s
T iy ontinued on F Four )

But:e Miner 6.'6!1 908

L 1 PLABUE OF DARKNESS REIGNS ™
s 2o el OETHEEN TILGHT AND DAWN

-

R e . - e it Ty &

e L s ,-““. e g el
" ‘_‘ - o L - - = — - - ~

Butte Is Without Electric Light and Street Car Service Until
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Project History

 In 1983, Silver Bow Creek/Butte Area was
placed on EPA’s National Priorities List.

» The 26-miles of stream side tailings
along Silver Bow Creek was designated
as the Stream Side Tailings Operable
Unit (SSTOU)

. In 1995, a Record of Decision was issued
for remedial action for SSTOU. The ROD
requires tailings removal within the 100-
year floodplain.

. In 1999, a settlement was reached
between the State of Montana and ARCO.
From the settlement amount, $80 million

plus interest was set aside for DEQ and
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BALANCE BETWEEN CHARACTERIZATION,
DESIGN, AND FIELD MODIFICATIONS

. Limited access in the confines

s

and scope of characterization
efforts

- Design focus was to prepare a
flexible contract to account for
actual conditions encountered

in the field
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WASTE EXCAVATION &
VERIFICATION

e Lessons Learned

— Would have been great to have better survey
data, more (& better) characterization data, and
more field time.

— Be conservative in building design surfaces with
at least 9” over-excavation built in.

— Paying by rail car or truckload can be fairly
accurate and is helpful in making sure removal
goals are met without slowing down the process
by walting for surveys, paperwork, etc.

— GPS-Controlled Equipment can be a time/money
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Volume Measurement and Payment

« All tailings volume measured and
paid by the train cars

* Limited time and budget
associated with post-excavation
surveys

« Easy to make field calls for
additional removals without
accounting for every cubic yard
via survey or truck counts
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CONTRACTING & CONSTRUCTION
MANAGEMENT — LESSONS LEARNED

« Dealing with “Low-Bid” Environment.

» Better to design for worst case and then back off in the
field.

e Write your bid items to account for Murphy’s Law — try to
predict shortcuts.

* Be flexible where possible but keep the “No” Card on
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CONTRACTING & CONSTRUCTION
MANAGEMENT

* Define a minimum depth and measure in square yards
and/or acres where possible.

« Better to design and pay for diversions than expect the
Contractor to do It.

« This goes for any engineering-related item — design up
front then consider Contractor alternate ideas Iif

necessary.







STREAM DIVERSION DESIGN

MEAN DAILY FLOWS FOR SILVER BOW CREEK, SUBAREA 3 - JUNE- AUGUST
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DIVERSION PIPE PROCUREMENT
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STREAM DIVERSION DETAILS

GEOTEXTILE BANK STABILIZATION FABRIC

EXISTING GROUND

NOTES:

DIKE CORE MATERIAL SHALL BE SANDY CLAY - SELECT VEGETATIVE
BACKFILL MATERIAL DETAINED FROM THE EORROW AREA AS
DIRECTED BY THE ENGINEER.

DIKE SHELL MATERIAL SHALL BE GENERAL BACHFILL OBTAINED
FROM THE BORROW AREA AS DIRECTED BY THE ENGINEER.
RIFRAP SHALLBETYPE 1

MAXIMUM 12° (LOOSE) LIFTS AND COMPACT T 85% OF MAYIMUM DIVERSION DIKE TYPICAL SECTION DETAIL/ 71

DRY DENSITY AT +2% OF OFTIMUM MOISTURE PER ASTM D888, NTS \ 22
SEE DIKE PROFILE AND CROSS SECTIONS FOR ELEVATIONS.

GENERAL BACKFILL FOR PIPE CROSSINGS
APPROXIMATE STREAM CENTER LINE
GRADE 3 AGGREGATE
BASECOURSE FIPE
BEDDING MATERIAL

PLACE FINE STREAMBED MATERIAL
ACROSS CHANNEL WIDTH FOR REMOVE LARGE ROCKS AND PLACE PIPE BEDDING
CONSTRUCTION ACCESS MATERIAL PRIOR TO INSTALLING PIPE.
PLACE ADDITIONAL PIPE BEDDING WHERE NECESSARY
TO FORM A SMOOTH BASE FOR PIPE.

IN-STREAM PIPE INSTALLATION DETAIL 3™

NTS. \ 22
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Setting Stormwater
Relief Culvert

Setting HDPE Diversion Pipe
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Piped Stream Diversion —
Install Pipe @ Centerline of Existing Channel

® Gabion Mattresses on one slope and earthen fill/e-mat
opposite slope




Piped-Diversion Installation
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Lesson Learned on Contractor
Substitutions




Required pipe joint = flange with back-up ring
assembly.

FLANGE ADAPTER &
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Phase 2 — Diversion Alignment

Sediment Pond Dike
Open Channel Diversion

Tie-in Dike (install at end
of 2014 Construction
Season)

Fish Barrier Location

Diversion Pipe (in trench
or on slope)

Diversion Pipe (in
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Open Channel Diversion Area

Approximate Location for
transition to open-channel diversion

Floodplain opened-up and allowed for
Transition to open-channel

FIFRAP LINED DIVERSION Cr3 OPEN CHANNEL TIEAN

NDARY TIE-IN

NEL
SEE SHEET 6

PHASE 2 DIVERSION PIPE SUBGRADE AND CHANNEL Cf
STATION 0400 TO STATION 73+80
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Design Lesson — Remember to Account for
Ice In Capacity Calculations







STREAM CONSTRUCTION

e Lessons Learned:

— Have multiple tools/treatments to apply to
changing conditions in the field.

— Preserve existing streambed where possible.

— For Streambed rock and other aggregates, try to
simplify and limit gradations to something that
considers local availability, cost to import,
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FAERSC ENCAPSULATED VEQETATIVE
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DEFORMABLE CHANNEL RUN” 1 -
NTEL 46
TWO-LKYER BNODEGRADAELE COIR FABRIC WRAP 2./
SEE DETAIL; 3"\ AND/ 4, —, 0
35 v .
110 110

VEGETATIVE BACKFILL

STREAM| 3 <
SEE DETAIL OM THIS SHEET

L' MIN (TYF}
REFERENCE PONT T
STREAM PROFILE 19
18
-

oTs
EXCEVATION SURFACE

OME-FDOT LIFT OF STREAMEED ROCK

NATIVE suBaRADE
EXISTING SUBSTRATE

T ACHIEVE GRADE

BANK GCONSTRUCGTION ONLY, 2

WTs 46

SINGLE LAYER -
CORR TOO FASRIC &

WEQETATIVE BACKFILL

NATIVE ALLUVIUM

N
G
e
18 DEFORMABLE CHANNEL CONSTRUCTION
18a Deformable Channel Pool

18b Deformable Channel Riffle

18c Deformable Channel Run

18d Deformable Channel - Construct Banks Only

Deformable Channel - Construct One-Bank Only

NOTES.

1 COMSTRUCT STREAM BAMK ON
OME SIDE OF CHANNEL WHERE|
SPECSFIED ON SHEETS £4

TRANSITION POINT

CONSTRUCT UPFER BENK USING
COIR 1000 TWO-LATER / CNELAYER) CUSTOM FABRIC
SEE DETARL [ 4

CONSTRUCT LOWER EANK USING
STANDERD TWO LAYER COR 1000 FABRIC

DEFOMMABLE CHANNEL POOL 1
e

DEFOAMADLE CHANNEL RIFFLE 2
s

Stream Channel
Measurement

& Payment

2,810 LF $ 85.00 $ 238,850.00
1,345 LF $ 125.00 $ 168,125.00
2,167 LF $ 125.00 $ 270,875.00
4,353 LF $ 70.00 $ 304,710.00

111,000.00
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Embankment Treatment Measurement &

Payment

18" GAEIDH MATTRESS
COVER SEE DETAIL (2
a5

HESTALL 13" REAAR ANCHOR ALONG
TOF LIME ON ENEHT FIOT CENTERS
PLACE WEQETATIVE BACKFILL IN TYPE 2
TFFE | RIFRAR AIFRAF AND SMEND WiTH
O'WHER-PROVIDED SEED

WARIES 13- 35" (TYF.)

EXESTIMG SLOFE AMGLE VARIES
FROM 1H-9Y TO LEH:AY

COMPACTED GENERAL BACKFILL < .- I.. S ,_| :

AN STASILIZATION QEQOTEXTILE

EANK STAEILIZATION QEJEXTILE

JURIED ROCHE TOE
CONSTRUCTELD WiITH TYPE I RIFRAR

REVEGETATED TYPE 2 RIPRAP TOE WITH GABIONS ON SLOPE (TYP.)” 1 -
'-I.T.‘E.__q_g




Pay on the “Plan” Area

19 RAILROAD EMBANKMENT TREATMENT
19a Type 1 Riprap 1,800 SY $ 19.00 $ 34,200.00
19b Type 2 Riprap 8,600 SY $ 42.00 $ 361,200.00
19c Revegetated Type 2 Riprap Toe 5,400 SY $ 55.00 $ 297,000.00
19d Bank Stabilization Geotextile 6,200 SY $ 200 $ 12,400.00
19 Install Owner-Provided 18-Inch Gabion Mattress with Fill 2,000 SY $ 42.00 $ 84,000.00
19f Procure and Install 18-Inch Gabion Mattresses with Fill 1,105 SY $ 60.00 $ 66,300.00
199 Compacted General Backfill 5,000 SY $ 12.00 $ 60,000.00
19h Railroad Embankment Rock Cover 5,500 SY $ 500 $ 27,500.00

Erosion Control Mat . 4,882.50
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INSTALL 18" REBAR BNCHOR .

‘ON ENHT FOOT CENTERS [EXISTING SLOPE ANGLE WARIES

FROM 1HAV TO L5H-1Y

EXISTING SLOPE ANGLE VARIES
FROM 1HAV TO 1 5H-1V

EXISTING GROUND
{RLOPE KARIER) P s L ; COMPACTED GENERAL BACKFILL Tl
COMPACTED GERERAL BACKFRLL ) ; : |
y i "uf ]| ﬁ -
BANK STAESLIZATION GEOTEXTILE P
BURIED ROCK TOE COMSTRUCTED -
ROUNDED ROCK ALLLMUM WITH TYFE 2 RIPREF —
WALLEY FILL

VALLEY ROCK FILL WITH GABIONS ON SLOPE (TYP.)” 4

GABION MATTRESSES ISOMETRIC VIEW (TYP.) 2

NTEL B0 WTS
.
. MATURAL GROUND (WARIES)
. .~ FLACE VEQETATIVE
! . EACHFILL IN TYPE 2 RIFRAR
. AND AMEND WITH
- OWHER FROVIDED SEED

Additional Examples

TYPE 1 RIFRAF EUTTRESS

EURIED ROHCH TOE -
CONSTRUCTED YWITH TYPE I RIPFRAF —

BANK STABILIZATION GEOTEETILE

REVEGETATED TYPE 2 RIPRAP TOE~ 3~
NTE Eu




187 GABION MATTRESS
CONER SEE DETAIL 2
39

FARUS RANLRCAD

______ FLACE VEGETATIVEE BEACHFILL B TYFE 2

FIPRAF BND ABEND WITH
OWHER-FROVIDED SEEDH

VARIES 412" - 25" (TYP.)

INSTALL 18" RESAR ANCHOR ALOMO
TP LINE ON EMGHT FDOT CENTERS

EXISTING SLOPE ANOLE VARIES
FROM L1H:IM TO L 5H:IV —

COMPACTED GENERAL BACHFILL
SAMK STABILZATION GEOTERTILE

VEGETATIWE GENERAL BACHFILL BANK STAESLIZATION GEDEXTILE

BURIED ROCH TOE
COMSTRUCTED WITH TYFE I RIFRAP

REVEVETATED TYPE 2 RIPRAP TOE OFFSET T GABIONS ON SLOPE (TYP.)” 5 °

Puzzle Pieces

EANK STABILIZATION GEOTEXTILE

RAILROAD EMBANKMENT RIPRAP COVER (TYP.)" 1

HTE. 50
i ENSF DR RARLS FR
7, & RAILROAD THICK
d‘l;;i;? RIOCK COVER
Sy
b4 | By .
13
COVER EXISTING SLOPE ! J‘E‘{W
W ELOPEES STEEPER THAN v
151, REQRADE ORPLACE

FILL TD RECUICE SLOPE ARGLE

RAILROAD EMBANKMENT ROCK COVER (TYP.) 2
NTSL KD







esson Learned - Floodplain Regrading

FLODDFLAM CONSTRUCTION AND REGRADING LIMITS
WIDTH VARIES. SEE SHEETS 28 - 37
BLEND TO MATCH
ALUACENT
DGRAPHY (TFF)
EGETATIVE BACKFILL DIRECT FLAGEMENT AREA
HLEND &7 VEGETATIVE I FEEE i e
BACKFILL TO FLOCDPLAIN
REGRADING ARER (TVP.}

6" VEGETA

104 (rypy

REGRADE FLOODPLAIN
HOWN ON SHEETS




lings Area

1

Reach M Ta




Floodplain Construction and Regradin

(design approach)
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Floodplain Construction

* Note final contours and the objective to build topography
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Fish Barrier Installation

e 55" Wide X 22’ High
e |solate Native Cutthroat Trout

e Maintain Sediment Transport
 Rock Fill volume — 11,000 CY
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CONCLUSIONS

« TEAMWORK AMONGST ALL PARTIES
IS THE KEY TO SUCCESS

e YouTube — Pioneer Technical Services

“DIONEER -



	Streamside Tailings Operable Unit�Silver Bow Creek Remedial Action�Subarea 3, Durant Canyon
	�Scope
	Slide Number 3
	Cooperating Agencies
	�Site Location
	Slide Number 6
	History - Butte America
	Historic Flood of 1908
	Project History
	Slide Number 10
	Slide Number 11
	�BALANCE BETWEEN CHARACTERIZATION,  DESIGN, AND FIELD MODIFICATIONS
	Slide Number 13
	Volume Measurement and Payment
	Slide Number 15
	�CONTRACTING & CONSTRUCTION MANAGEMENT – LESSONS LEARNED
	�CONTRACTING & CONSTRUCTION MANAGEMENT
	Slide Number 18
	�STREAM DIVERSION DESIGN
	�DIVERSION PIPE PROCUREMENT
	Slide Number 21
	�STREAM DIVERSION DETAILS
	Diversion Details
	Typical Diversion Dike Installation Sequence
	Piped Stream Diversion – �Install Pipe @ Centerline of Existing Channel
	Piped-Diversion Installation
	Slide Number 27
	Slide Number 28
	Lesson Learned on Contractor Substitutions
	Required pipe joint = flange with back-up ring assembly. 
	Phase 2 – Diversion Alignment
	Slide Number 32
	Pipe in Trench / Pipe on Slope
	Typical Pipe Trench
	Open Channel Diversion Area
	Design Lesson – Remember to Account for Ice in Capacity Calculations
	Slide Number 37
	�STREAM CONSTRUCTION
	Stream Channel �Measurement �& Payment
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Embankment Treatment Measurement & Payment
	Pay on the “Plan” Area
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Lesson Learned – Floodplain Regrading�
	Reach M Tailings Area
	Floodplain Construction and Regrading�(design approach)
	Floodplain Construction
	Slide Number 52
	Slide Number 53
	Fish Barrier Installation
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	�CONCLUSIONS

