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N Feet 2. SAl = source area investigation Corrective Measures Study Report
East Helena, Montana
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Corrective Measures Study Report
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Arsenic Concentrations *
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[ Light Blue: 0.29 - 2.9 mg/kg
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Abbreviations:
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mg/kg - milligram per kilogram @ Former Acid Plant
e Acid Plant Sediment Drying Area
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* Red indicates highest concentrations of 6 Speiss Dross Area

Arsenic remaining in soils at the site @ Slag Pile

Figure 3-12

:290 - Arsenic Contamination, Ground Surface to Depth of 8 Feet
I Orange: 290 - 2,900 mg/kg followed by orange and then yellow. Green g IL_JOWz: :::tz ’ - p
I Red: >2,900 mg/kg is considered background concentrations. pp Former ASARCO East Helena Facility

Notes: Corrective Measures Study Report

White area of 3-ft bgs to 8-ft bgs figures corresponds to the Tertiary ash/clay layer. East Helena, Montana

Figure developed to support soil removal evaluations using Mining Visualization System Software from 2012 through 2013. mO
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Notes: Corrective Measures Study Report
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Corrective Measures Study Report
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Selenium Contamination in Soil —
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Former ASARCO East Helena Facility

Corrective Measures Study Report
East Helena, Montana
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Figure 3-16
Tito Park Excavation Area
Former ASARCO East Helena Facility

Corrective Measures Study Report
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East Helena, Montana

cham-

\\galt\pro)\METG\486085\MapFiles\CMS\Fig_3-12_Acid_Plant_Excavation_Area.mxd AESPEJO 11/6/2016 11:36:20 PM




Historic groundwater flow

direction driven by Dam
and the Lake Complex \

/VO’/‘
%
S Final ET Cover
oL

\»Nﬂ’l

Y

9)@//

@f
R
LEGEND

= Original Prickly Pear Creek

Prickly Pear Creek Realignment
v 7 7 Channel and Floodplain Excavation
L__ 1 Area of Contamination Boundary

Smelter Damv

Generalized "South
Plant Area"

Slag
Pile

\

)

/

Image Sourée: Google Earth Imagery

)

0 700 1,400 Note:

| 1 | 1 | ET = Evapotranspiration

Feet

Figure 3-18

Prickly Pear Creek Realignment
Former ASARCO East Helena Facility
Corrective Measures Study Report

East Helena, Montana
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Figure 3-19

Prickly Pear Creek Revegetation Plan
Former ASARCO East Helena Facility
Corrective Measures Study Report

East Helena, Montana

\galt\Proj\METG\486085\MapFiles\CMS\Fig_3-15_PPC_RevegetationPlan.mxd 1/5/2017 jcarr3



Slag Pile

Tito Park Area

5 iy 12155
0';/ wy 282

ICS2:Area

Mo,
Mana Ry, i Ling

Former Prickly Pear Creek Channel

e
o
8
= 3
e o
n 2
” 3
2 g
Prickly Pear Creek Realignment Channel}/
\—{Prickly Pear Creek Bypass
Zz
[e]
El
3
[
]
%
C.
*
Legend
=== ET Cover Divisions
1.5 Evapotranspiration (ET) Cover System
Slag Pile
% = # Source Removal Area
@@= Former Prickly Pear Creek Channel
=== Prickly Pear Creek Realignment Channel
Note: o Figure 3-20
1) SAI - Source Area Investigation N ET Cover System
0 200 400 800 Former ASARCO East Helena Facility

——

Scale in Feet

Corrective Measures Study Report
East Helena, Montana

R:AENBG\00_Proj\M\Montana_Environmental_Trust_Project\GIS\MapFiles\ET_CoverSystem.mxd gtwigg 1/13/2017 1:07:06 PM



Notes:

Amended ET = Evapotranspiration
Storage Layer ICS = Interim Cover System
PPC = Prickly Pear Creek

!

. Storage
281nches Layer | ET Cover
System
A4
! Capillary
6 inches
Break
¢ —
T . .
6 inches Biobarrier
¢ —
6inches Lovy-perm_eablllty
Minimum Native Soil from
West Bench
— ICS
Thickness Soil and Sediment
Varies from PPC Realignment

and Fumed Slag

Figure 3-21

ET Cover Cross-Section

Former ASARCO East Helena Facility
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Figure 3-23
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metals shown.
As - arsenic
Cd - cadmium
Cr6 - hexavalent chromium
Pb - lead
Mn - manganese
Tl - thallium
.DU = decision unit
. Results compared to residential media cleanup standards
(As and Pb) or Regional Screening Levels (Cd, Cr6, Mn, and TI)
as follows:
As - 35 milligrams per kilogram (mg/kg)
Cd - 71 mg/kg
Cr6 - 0.3 mg/kg
Pb - 400 mg/kg
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Tl - 0.78 mg/kg
4. CERCLA = Comprehensive Environmental Response,
Compensation, and Liability Act of 1980
5. IM = Interim Measure
6. CMS = corrective measures study
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Figure 3-27
Comparison of Surface Soil Results

to Residential Cleanup Standard
Former ASARCO East Helena Facility
Corrective Measures Study Report

Source: Earth East Helena, Montana
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. Red sample location exceeds industrial/commercial use criteria
for lead (800 mg/kg).

. DU = decision unit

. RFI = Resource Conservation and Recover Act Facility
Investigation

. CERCLA = Comprehensive Environmental Response,
Compensation, and Liability Act of 1980

. IM = Interim Measure

. mg/kg = milligrams per kilogram

. CMS = corrective measures study
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Figure 3-28

Comparison of Surface Soil Results to

el ._B/' ), ._ .- Industrial Media Cleanup Standard
S S ey y N Former ASARCO East Helena Facility
Corrective Measures Study Report

Source: Earth East Helena, Montana
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Figure 3-29
Comparison of Surface Soil Results to
Ecological Media Cleanup Standard

Former ASARCO East Helena Facility
Corrective Measures Study Report

East Helena, Montana

cham-




2a-4-SD
Pb - 284
J As - 33
- 2a-5-SD . .
2 2a-1-SD Pb - 85 Project Location
% Pb - 138 As - 18
'%@ %// I As - 26
o, o, 2a-6-SD
® Pb - 139
% 2a-2-SD /. & 20
Pb - 402
As-54
2a-3-SD /
Pb - 132 2a)
As-21 2a-7-SD
@®—Pb-306
_ Im rce: ESRI Worl r M
25-8-SD As - 46 age Source: ES orld Street Map
Pb - 106
As-20 © LEGEND
92050 @ Sediment Sample Location (red exceeds criteria)
a_ -
2222 @ [ rarcel Boundary
As - 33 / 2a-11-SD L__ 1 Area of Contamination Boundary
2a-10-SD Pb -83 / . i
US gy . 2108 / As. 12 V7 100k);ear Flogdplallln (approx.)
w ity - = Prickly Pear Cree
Y12 East Helena As-32 . y .
Prickly Pear Creek Realignment
Rodeo Notes:
Grounds 1. Concentrations shown in milligrams per kilogram (mg/kg).
. 2. Only lead (Pb) was detected above the no-effect level
Facility toxicity reference value of 123 mg/kg developed in the
BERA.
3. BERA - Final Baseline Ecological Risk Assessment
(Gradient 2011)
4. As - arsenic
5. Analytical results are summarized in Table 3-7.
23-1-SD
Pb - 150
As - 25
23-2-SD
Pb-83 — &
As - 15
. N
23:3:5D 0 1,800 3,600
ib - gg L L L L |
S- Feet
23-4-SD
Pb - 152
As-19
Figure 3-30
23.5.SD Extent of Arsenic and Lead in Sediment
Pb - 47 Former ASARCO East Helena Facility
As - 10 Corrective Measures Study Report
Image Source: Google Earth Imagery East Helena, Montana
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June 2016 Potentiometric Surface Map
Former ASARCO East Helena Facility
Corrective Measures Study Report
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Relative Changes in Water Levels
Former ASARCO East Helena Facility
Corrective Measures Study Report

East Helena, Montana
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Figure 3-33
October 2016 Dissolved Arsenic
Notes: Former ASARCO East Helena Facility
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Selenium Trends Through October 2016
Plant Area Wells

Former ASARCO East Helena Facility
Corrective Measures Study Report
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Figure 3-36

Selenium Trends Through October 2016
Downgradient Area

Former ASARCO East Helena Facility
Corrective Measures Study Report
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Arsenic Trends Through October 2016
Plant Area Wells

Former ASARCO East Helena Facility
Corrective Measures Study Report

East Helena, Montana
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Figure 3-38

Arsenic Trends Through October 2016
East Helena Area Wells

Former ASARCO East Helena Facility

Corrective Measures Study Report
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Areas Evaluated in the Baseline Ecological Risk Assessment
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Downgradient Changes in Volume and Mass for Selenium
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Figure 5-5
Predicted Change in Selenium Volume/Mass
Notes: for Source Control Measures
1) See Appendix B for detailed information regarding model operations Former ASARCO East Helena Facility
and predictions
P Corrective Measures Study Report
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Selenium Mass Flux Across the Facility Boundary
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Figure 5-6
Predicted Change in Selenium Mass Flux
Notes: Across the Facility Boundary
1) See Appendix B for detailed information regarding model operations Former ASARCO East Helena Facilit
and predictions ) Y
Corrective Measures Study Report
Created by: 2) mg/day = milligrams per day; WSA =West Selenium Area. East Helena, Montana
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4) Results are from NewfFields (2016a).
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Figure 5-7
Transient Flow and Transport Predicted Isoconcentration Contours
Selenium Interim Measure Baseline and West Selenium Source
Area Finite Mass Simulations
Former ASARCO East Helena Facility
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Downgradient Changes in Volume and Mass for Arsenic
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Figure 5-8
Transient Flow and Transport Predicted Change in
Arsenic Volume/Mass for Source Control Measures

Notes: e
1) See Appendix B for detailed information regarding model operations Former ASARCO East Helena Facility
and predictions Corrective Measures Study Report
Created by: East Helena, Montana
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Arsenic Mass Flux Across Facility Boundary
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Figure 5-9
Transient Flow and Transport Predicted Change
in Arsenic Mass Flux Across the Facility Boundary

Notes: Former ASARCO East Helena Facility
1) mg/day = milligram per day. )

Corrective Measures Study Report
2) Results are from NewfFields (201 6a). East Helena, Montana
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Notes:
1) Simulated plumes represent a composite of model layers 1,2, 3,and 4.

2) Predictive results depict concentrations in stress period 66, after model
has reached steady-state.

3) mg/L = milligram per liter; CGWA = Controlled Groundwater Area.

4) Results are from NewFields (2016a).
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Figure 5-10

Transient Flow and Transport
Predicted Isoconcentration Contours
Arsenic IM Baseline and Acid Plant/North
Plant Site Arsenic Removal Simulations
Former ASARCO East Helena Facility
Corrective Measures Study Report
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ADJACENT SLAG

Component Cut Fill Net

NW unfumed slag removal 166,100 0 166,100 .

Regraded surface 103,300 269,400 -166,100 Figure 5-11
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Minimum Alternative Plan View

Former ASARCO East Helena Facility
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Slag Pile Conceptual Grading Plan -
Minimum Alternative Cross-sectional View
Former ASARCO East Helena Facility
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3.5:1 NEAR NORTHEAST CORNER

2:1 SLOPES ON FUMED SLAG MOUND
2% - 5% SLOPES FOR DRAINAGE

APPROX 144,000 CY CUT FROM CHEMET
PROPERTY LINE AND ADJACENT SLOPE

-

Component Cut Fill Net |
North slope and top surface to toe of regraded unfumed mound 420,600 61,600 359,000
- Fumed slag mound for mining 0 109,100 -109,100
Deduct for slag moved by HSG in 2015-2016 -24,000 -8,000  -16,000
~ Account for additional slag removed since 2011 survey | 0 64,000 -64,000
> /‘__ Unfumed mound and southeast corner 122,700 292,600  -169,900

. P & il N i Total 519,300 519,300 0
o — Figure 5-13
M i I Slag Pile Conceptual Grading Plan -

= Intermediate Alternative Plan View
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Figure 5-14

Slag Pile Conceptual Grading Plan -

Intermediate Alternative Cross-sections A and B
Former ASARCO East Helena Facility

Corrective Measures Study Report

Created by: East Helena, Montana

Hydrometrics, Inc. A__ m m
‘Consulting Scientists and Engineers [ J

SCO671189.64.07.01 Slag Pile TM final 23.ai 12/16




4020 4020
4000 4000
3980 A > 3980
- /25 25 -
3960 2% MIN | __,\\ 3960
| // T - \ i
3940 4~ e - —_ - 1 Y FORMER PPC — 3940
B [Pt G DN B 25 \\ CHANNEL -
3920 ‘\ 3920
7 \‘_\-——-——-3\_"-
3900 3900
3880 3880
0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00
LEGEND SCALE
== EXISTING SURFACE o  (nFest _ 100 /E\ SECTION
. \_-_/ 2X VERTICAL EXAGGERATION
— PROPOSED TOP OF SLAG
4040 4040
4020 4020
4 Ji A\ -
4000 T —7 < % 4000
Tt LT\ / = 4 \\ —~_
3980 Zi8 ST+ N Ny 3980
7725 N 25 N
3960 \\ e IN 3960
-1 r — 4 -~ P - I~
3940 - = . _— =l N + - 3940
J '/ // N
3920 / A 3920
i // 25 L
3900 /4 3900
1/ L
3880 3880
3860 3860
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+0018+50
SCALE /B SECTION
e . \__/ 2X VERTICAL EXAGGERATION
Figure 5-15
Slag Pile Conceptual Grading Plan -
Intermediate Alternative Cross-sections C and D
Former ASARCO East Helena Facility
Corrective Measures Study Report
Created by:

Hydrometrics, Inc. A__

Consulting Scientists and Engineers

East Helena, Montana

SCO671189.64.07.01 Slag Pile TM final 25.ai 12/16



NORTH

SCALE

0 (In Feet) 200
- —

LEGEND
X2 3-FOOT ET COVER
N\ 1-FOOT SOIL COVER
NO HATCH: NO SOIL COVER
— GRADING LIMITS

CONTOURS
~— EXISTING (5' & 25)
—— PROPOSED (5' & 25

SOIL COVER:

ET COVER SURFACE AREA:

405,000 SF

REQD SOIL VOLUME ASSUMING 3-FT ET COVER:
45,000 CY

REMAINDER OF COVERED AREA

1,277,000 SF

REQD SOIL VOLUME ASSUMING 1-FT COVER
47,300 CY

ADDITIONAL NOTES:

2.5:1 SLOPES ALONG GRADED SLOPES
3.5:1 NEAR NORTHEAST CORNER

2:1 SLOPES ON FUMED SLAG MOUND
2% - 5% SLOPES FOR DRAINAGE

APPROX 144,000 CY CUT FROM CHEMET
PROPERTY LINE AND ADJACENT SLOPE

Cut Fill Net

~ Component
~ Full Surface except fumed slag mound 644,300 446,500 197,800
Fumed slag mound for mining 0 117,800 -117,800
‘. Deduct forslag moved by HSG in 2015-2016 -24,000 -8,000 -16,000
- Account for additional slag removed since 2011 survey 0 64,000 -64,000
Total 620,300 620,300 0

Figure 5-16

Slag Pile Conceptual Grading Plan -

Maximum Alternative Plan View

Former ASARCO East Helena Facility

Corrective Measures Study Report
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Slag Pile Conceptual Grading Plan -
Maximum Alternative Cross-sections C and D
Former ASARCO East Helena Facility
Corrective Measures Study Report
Created by:

Hydrometrics, Inc. A__

Consulting Scientists and Engineers

East Helena, Montana

SCO671189.64.07.01 Slag Pile TM final 31.ai 12/16



A

0 Feet 2,000

Created by:

“sNewtFields

IM Implementation
Prediction

e : el
Source: NAIP, 2015; METG, 201 |

Isoconcentration Contour (mg/L

0.05 — | % Monitoring Well
Notes: ___
1) Simulated plumes represents a composite of model layers 1,2, 3,and 4. —— 0. — >3 Former Smelter Site Boundary
2) IM and 10% Slag Pile Recharge results show are predicted after 10 years. 0.5

3) Results are from NewFields (2016b).

4) Refer to Appendix B for further details of model operations and predictions

10-Year
IM Implementation
and Reduction to 10%
Recharge in Slag Pile
Prediction

Figure 5-19
Predicted Selenium Isoconcentration Contours
IM and 10% Recharge in Slag Pile Simulations
Former ASARCO East Helena Facility
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__ Component Net 3:1 TO 3.5:1 NEAR NORTHEAST CORNER
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~ Account for slag removed since 2011 survey -90,000 0 -90,000

- Ash Grove borrow -454,000 0 -454,000
 Unfumed slag - upper lift grading 160,000 160,000 o
Unfumed slag - south plateau grading 16,000 16,000 o
Total 182,000 182,000 0
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