Montana Environmental Trust Group
Trustee of the Montana Environmental Custodial Trust

FORMER EAST HELENA SMELTER
GROUNDWATER CONDITIONS UPDATE
OCTOBER 27, 2020

s NYNGEROUNMGNERMomtormagand Result
~» 2019.Corrective Action Monltorlng Plan (CAI\/IP)
== ‘!““> “Groundwater Level Trends- ==
=" > Groundwater Quality Trends
>»— Plume Stablllty Update

Prellmlnary 2020 Monltorlng Res |




2019 CORRE

b = I35
. i o

CTIV

faml

.

E ACTION MONITORING PLAN

s Primary Objective

v' Collect data to evaluate
groundwater response to IMs

s Performance Monitoring Components
v' Groundwater Level Trend Analysis
v' Groundwater Quality Trend Analysis

v" Plume Stability Evaluation



2019 CORRECTIVE ACTION MONITORING PLAN
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2019 Surface Water Monitoring Locations
&  Water Quality/FlowElevation Monitoring
&  Eizvation Monitoring Only
| &

% 2019 Monitoring Scope
v' Semiannual Groundwater Monitoring (23 wells in Spring/78 wells in Fall)
v' Semiannual Residential / Water Supply Well Monitoring (20 wells Spring/Fall)
v Semiannual Surface Water Monitoring (7 sites Spring/Fall)
v' Groundwater Levels (187 wells)/Surface Water Elevations (9 sites) (Spring/Fall)
v' 2020 CAMP of Similar Scope
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Groundwater Elevation Trends

N , K |

0|

LEGEND

GW Level Decrease  Surficial Geology

. e Qac - Alnvium/Colluvium
0a- Alwium

Os-gn 0t - Terrace Gravel

0Tg - Older Granel

0 £:88 0Gts - Tuffand Tuffaceous Sediment

Ea s - Spokane Formation

-6t

4.5t

3-4tt

2.3t

1-21

0-1tt

WL Increase

@

roo00@QQ

@ @ \ @

Eage East Helena Municipal Well

WEST BENCH
3

0Gts n
LS Depatment of Lgncuttu

Office.

~ _ EF
Groundwater. Level Changes R Eas:}l‘elenaMunicipalWeﬂ
Pre-SPHC to 2017 e, [x]

Qac

®. . .
@ Lg
. FORMER
< ‘;{ UPPER ,
- LA KE
o o | EAST BENCH 4 »

Gency Lerisl Photodraphy Field
£ )

Omr.e

WEST BENCH
A

Groundwater. Level Changes
Pre-SPHC to 2019

EAST
HELENA,

‘ / Qac
(
‘FDRMERO
oo LOWER \
o O :!. .
o O \| FORMER
L) UreER
LAKE
s | EAST BENCH

gency el Photography Field
'y )

DH-66 (West Selenium)

N

N

DH-17 (North Plant) pre—
DH-42 [Acid Plant]

7
f

DH-56 (Slag Pile)




|l 'October 2015

ALLUVIALCOLLUVIAL
ER POTENTIOMETRIC
AP




TREND ANALYSIS - Plant Site Selenium
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v' Overall decreasing trends in source areas (West Se, Slag Pile), downgradient of West Se
v' Source area spikesin 2018 due to precip trends, higher water levels, increased infiltration
v' Trends due to SPHC and/or transient condition (source flushing)
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Mixed trends: Significant decreases on
east side, stable or slight increases
decreases on west side

Furthest downgradient wells show
either slight decreasing trends or stable
concentrations

EH-141 decreased ~15% since peaking
in 2014 - furthest Se MCL exceedance
Trends due to westward shift in flow
direction, SPHC effects on Lamping
Field groundwater flow

TREND ANALYSIS — Downgradient Selenium
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TREND ANALYSIS - Plant Site Arsenic
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Source area arsenic concentrations nearly all currently decreasing

DH-80 installed downgradient of former acid plant; following 2016 AP Source Removal
concentration decreased 35%; further decreases in 2019/2020

North Plant Arsenic area well DH-17 53% decline in post-IM period

Trends due to SPHC and source removal
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v' Primarily decreasing trends currently
v' Exceptions (EH-115, EH-114)
v EH-111 - 65% decrease since post-SPHC peak
v' Contrast EH-106/111 decreases with EH-115/114
increases (~375’ west of -106/-111)
v' Trends due to decreasing source concentrations,

SPHC, plume shift
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PLUME STABILITY ANALYSIS — Downgradient Selenium

Vear Planar Area Average Selenium
(acres) Concentration (mg/L)
2010 74 0.112
2014 111 0.123
2015 112 0.121
2016 114 0.136
2017 79 0.108
2018 74 0.078
2019 82 0.088

Software-Generated Isocontours

X = calculated plume centroid for given year

Plume stability metrics calculated using method of Ricker (2008)

MONITORING REPORT

EAST HELENA FACILITY EVALUATION RESULTS
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‘ 2019 WATER RESOURCES ‘ SELENIUM PLUME STABILITY ‘

Plume area increase 2010 to 2014, decrease after 2016
Average concentrations overall decrease ~20% from 2010to 2019
Plume centroid migrating downgradient (transient plume as source area concentrations decrease)

Note fragmentation of plume since 2017




PLUME STABILITY ANALYSIS — Downgradient Arsenic

Year Planar Area Average Arsenic
(acres) Concentration (mg/L)
2010 66 0.203
2014 68 0.167
2015 68 0.175
2016 64 0.167
2017 65 0.173
2018 68 0.211
2019 66 0.203

X = calculated plume centroid for given year

Plume stability metrics calculated using method of Ricker (2008)

Software-Generated Isocontours

1 3 | 2019 WATER RESOURCES |
08" 9, 0 MONTTORING REPORT

v" No significant change in plume area (as anticipated)

ARSENIC PLUME STABILITY

v' Average concentrations stable although maximum concentrations decreasing
(i.e., EH-100, EH-111).
v" Plume Centroid slight westward shift 2017-2019




PLUME STABILIT

KAPROJECT\10022\PLUME STABILTY\FIGURES\Fig3-13_PlantSite_Plume. Stability_2019.scf

Y ANALYSIS

— Plant Site Selenium and Arsenic

A Software-generated contours are shown on each plot
Year Parameter Pla(:::e:;ea Conc:er::‘:lon X = calculated plume centroid for given year

{mg/L) Plume stability metrics calculated using method of Ricker (2008)
2010 67 0.45
2016 48 0.27
007 | Selenum | 35 023 v Plume areas have decreased
20e 52 . v" Average concentrations decreased ~50%
o - ~e—| ¥ Slight eastward shift in Se plume centroid
Year | parameter | 7o 1t Concenaton (towards slag pile) due to diminishing
p—— ™ 338 West Se Source influence
2016 7 129 v' Slag pile now primary Se source
2017 Arsenic 77 1.19 FIGURE
2018 69 0.94 2019 WATER RESOURCES PLANT SITE PLUME STABILITY
ot - 02 G T EVALUATION RESULTS 3-13
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ZINC AND CADMIUM CONCENTRATION TRENDS
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Persistent on-site elevated zinc and cadmium (1 mg/L +) associated with Former Acid Plant area and
selected downgradient Speiss/Dross area wells; no off-site migration above standard

Recent spike in Zn at DH-17 attributable to higher water levels and/or geochemical conditions

5 wells added to 2020 CAMP to update information on Zn and Cd concentrations/distribution

Zn spike at DH-17 short-term (decreased from >7 to <0.5 mg/L)

Continuing to track these other contaminants along with As and Se




SLAG PILE CONTAMINANT LOADING
« Significance of Post-1982 Upper Lift
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5 LUWER UCUNCEN IRA1IUNS WIIH DEFIH
SUGGESTING SHALLOW OR

OVERLYING SOURCE {I.E.. SLAG)

INFILTRATION BASINS IN FUMED/UNFUMED SLAG AREAS:
HIGHER LEACHATE CONCENTRATIONS OF MOST CONSTITUENTS

L B 1N UNFUMED SLAG BASINS, INCLUDING ARSENIC UP TO 0.62 MG/L AND
POTASSIUM UP TO 2.650 MG/L: CORRELATES WITH HIGH POTASSIUM
IN GROUNDWATER SUGGESTING LEACHING FROM UNFUMED SLAG TO GROUNDWATER

FLOW DIRECTION: RELATIVELY LOW CONCENTRATIONS
OF SE, K, SOL IN SOUTH SLAG WELLS, PROGRESSIVELY

D GW QUALITY EVOLUTION ALONG SOUTH TO HORTH
INCREASING THROUGH NORTH HALF OF SLAG PILE
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EXISTING INFORMATION AND
DATA COMPILATION FOR THE
FORMER EAST HELENA SMELTER
SLAG PILE AREA

SCHEMATIC SLAG
CROSS-SECTION 4
SUMMARY OF FIND




Table 1. Total and Leachate Concentrations for Unfumed and Fumed Slag from the Former East Helena Smelter

Total Concentrations in Slag (mg/kg) Slag Leachate Concentrations (mg/L)
Slag Type Statistic Fhse Isand lll i RI/FS Slag Infiltration Basins
Arsenic Copper Lead Selenium Zinc amples
Arsenic Selenium Arsenic Copper Lead Selenium Zinc Potassium| Sulfate pH (s.u.)
Minimum 341 75:7 <10 10 1600 0.099 0.036 NA NA NA NA NA NA NA NA
Unfumed Slag
(pre-early 1940s Maximum 3060 54300 41600 160 114000 0.099 0.036 NA NA NA NA NA NA NA NA
deep lift)"
Average 622 3772 14334 70 58239 0.099 0.036 NA NA NA NA NA NA NA NA
Minimum 77 1900 <10 29 11119 0.009 0.059 0.353 0.043 0.021 NA 0.023 1950 1200 9.48
Unfumed Slag
(post-1982 Maximuml 1840 23100 20300 325 149000 0.130 04 0.62 0.13 0.098 NA 0.10 2650 11750 9.97
upper lift)? pr—
Average 755 7261 8453 132 101874 @72 0@ 6.529) 0.097 0.066 NA 0.05 2173 7225 9.66
Minimum 17 701 <10 <5 2080 0.028 NA 0.028 0.056 0.02 NA 0.788 54 480 6.16
Fumed Slag® Maximum 377 5030 4425 14 28800 0.028 NA 0.054 0.28 0.045 NA 37 74 1450 7.77
Average %0 1584 136 10 11718 0.028 NA 0.037 0.153 0.028 NA 2.65 65 1179 7.34

NOTES:

NA = not analyzed
’Older unfumed slag totals from DH-69, -69, -76. SPLP results from DH-76 (one sample).
*Younger (upper lift) unfumed slag totals from DH-55, -74, -75, -76. SPLP results from DH-74 and DH-76 (three samples).
*Fumed slag totals from DH-55, -56, -65, -74, -75. SPLP results from DH-55 (one sample).




Slag Pile Upper Lift Loading Contribution




