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Groundwater and Arsenic:

Who is this woman...

science and information to make sense of
the Anaconda smelter Superfund cleanup

Yvonne Sorovacu: Graduate student in the UM
Environmental Studies Department
Water sciences
Environmental Justice/Education
Groundwater issues at the Anaconda Smelter Site
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1. Overview of Arsenic in the
Opportunity area

...and what is she doing here?
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3. What kind of aquifer is under
Opportunity?

2. What makes an aquifer?
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4. Where groundwater comes
from and goes

5. Tools that tell us what
groundwater’s doing
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7. Arsenic as a local groundwater
contaminant

6. Contamination in Aquifers
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8. Update: cleanup and monitoring
of arsenic and groundwater
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9. What’s next in my project

12

2

1. The concern: Arsenic (As)

Things that won’t be covered
•What the aquifer looks like in detail (such as from house to house)
Why? Data for figuring it out in this detail have not been collected.
•Will wells in Opportunity become contaminated?
Why? No one with sufficient expertise has come up with a clear answer to
this.
•What’s going on with rules, regulations and water rights?
Why? I am focusing on water science. Other sources are much more up to
date and knowledgeable about policy.

Natural element, tasteless, odorless

with carbon = “organic”
without carbon = “inorganic”

Please pick up the handout by the door with contact info for local people
and organizations that may be able to answer questions that weren’t
addressed tonight.
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Where do we find As?
95% = 40 ppb

Soil
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And around mining...

In dry parts of USA: 11% of wells have As over
drinking water limits
Deer Lodge, Granite, Powell and Silver Bow
65% wells with detectable As
15% above drinking water limits

Missoula and Mineral
50% detected As
4% above drinking water limits

Found in shallow and deep wells

Groundwater
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Copper, gold, lead and other ores +
mining + smelting =
Slag + tailings + dust
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Arsenic in water limits:
Montana human health standard

Arsenic and health
Effects vary by
1. Path of exposure: ingestion, inhalation, skin contact
2. Amount of exposure: 10 parts per billion (ppb) vs. 60,000 ppb
3. Length of exposure: short-term (acute) vs. long-term (chronic)

10 ppb (parts per billion) or “a few
drops in an Olympic-sized pool”

Applies to public drinking water.
The goal for groundwater cleanup.
Lowered from 18 ppb after JAN. 2001.
2001.
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AKA:
Maximum C ontaminant Level (MCL
MCL)
Applicable or Relevant and A ppropriate R equirement (ARAR
ARAR))
R emedial Action
Goal
(RAG
RAG)
A
G
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Arsenic levels in and around
Opportunity: Soil

Arsenic in water limits:
Montana aquatic health standards

Soil Action levels

Applies to surface waters not
used for drinking
10 ppb of As?
No problem!

Residential = 250 ppb
Open Space = 1000 ppb
*mg/kg = ppb
From surface down to at
least 12 inches

Short-term (acute) = 340 ppb
Long-term (chronic) = 150 ppb
Problems for fish = copper, zinc
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In Opportunity

Near Opportunity
North to
Waste Ponds

Soil Action levels

Action levels

Residential = 250 ppb

Residential = 250 ppb

Open Space = 1000 ppb

Open Space = 1000 ppb

In town

In town

Nearby

Range

7.6-1000
ppb

Range

7.6-1000 2-1080
ppb
ppb

Avg.

174 ppb

Avg.

174 ppb

250 ppb

4 - 1550 ppb in ponds
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At different depths
Action levels

70

Residential = 250 ppb
Open Space = 1000 ppb

290

>10
inches

ppb

Known
Hot
Spots

b

250 ppb

50.3 ppb 105 ppb

pp

All
174 ppb
depths

Nearby

b

20

In town

pp
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Avg.
conc.

9
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Arsenic in and around
Opportunity: Streams

Arsenic levels in ...Opportunity:
Groundwater

Mill Creek
120 ppb

All exceed the human
health standard
(10ppb)

Mill Creek
Ditches 51.3

RW07-12
0.001
RW07-14
0.001

Willow Creek
95 ppb

RW07-16
0.017

Highest levels
May ‘07
- June ‘09

RW07-26
0.002

tributary
307 ppb

Maximum levels

1 well 17 ppb

Irrigation ditches
133 ppb

3 between 1
and 10 ppb
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Arsenic levels...near Opportunity:
Groundwater
Waste Ponds
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Today: groundwater concepts at
play in the Opportunity aquifer

Opportunity

Plume of water above 10 ppb
Majority of high readings
at depths less than 10 ft
Waste Pond: 1- 97 ppb

My aims:
• Provide helpful info for understanding and
evaluating the info you receive
• Translate the technical talk.
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The ground is full of water

2. What makes an
“Aquifer”?

An aquifer is part of the groundwater system
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Aquifer: part of the
groundwater system

...and
how water
fast can
move?
How
much
fitsitin
there?

Clay

Sand

Gravel

Storage
capacity

: Saturated ground
material that gives us
water at speeds and in
amounts that are useful

Speed

water at speeds...that are
useful
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3. Groundwater and aquifers in
the Opportunity area

...And how much will come out?

Clay

Sand
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Gravel

Storage
capacity

Water...in
amounts
that are
useful

Speed

Yield
Clay

Sand

Gravel
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The ground: a “basin and range”
system
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Water in the ground
Water table: the level below which all the spaces
between soil and rock particles are filled with water
In Opp: 0 - 29.4 feet below surface

sediments
deeper <-----water table----->shallower

rock
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...where enough water comes out
fast enough

But where are the aquifers?
195 wells on record
Average depth: 50 feet
Deepest: 258 feet

Deeper close to Silver Bow and
Clark Fork. Hmmm, but water
table is shallower there...

From ft. To ft.

Water table

WELL

0.0

4.0

Topsoil

4.0

18.0

Clay & Gravel

18.0

40.0

Sand & Clay

40.0

60.0

Clay & Gravel

60.0

67.0

Clay w/Gravel

67.0

100.0 Clay & Sand

100.0

150.0 Silty Sand

150.0

250.0 Clay & Silty
Sand

250.0

258.0 Gravel, Sand
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4. Where groundwater comes
from...

Our well levels are different?

Not everything
that falls
makes it all the
way down.

soil adhesion
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Water above and below is
connected and moves

...and goes
In recharge areas,
water infiltrates
into the
groundwater
system...
and moves
through it.
\
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