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Mercury and the
Gold Rush
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ET THE MERCURY OU

Strateglc Mercury Cleanup Targets

UPLAND SOURCES such as hydraullc and hard
rock mines that are contaminated with mercury
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RESERVOIRS where mercury-laden
sediments accumulate
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Conceptual draw:ng by Courmey Chatha forThe Sierra Fund - copynght 201 3%
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Transport Processes:
Event Driven
Bound 1o fine silts and clays

THE SIERRA FUND




Deer Creek 1909 Greenhorn Creek 2010

Mercury used during hard rock and hydraulib inin is still entrained in the river
gravels.

CA Gold Rush and Hg
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Sport fish

yrarizes

- Small fish
Filterfeeders

Phytoplankton
Mercury > Methylmercury

Sulfate-reducing Bacteria

Fish Consumption and Hg
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Strategic Mercury Cleanup Targets

UPLAND SOURCES such as hydraulic and hard
rock mines that are contaminated with mercury

| ) RESERVOIRS where mercury-haden R N \\
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£ sediments accumulate
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COMBIE RESERVOIR
SEDIMENT & MERCURY REMOVAL
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YV VYV

60-80 G’s

Production Unit 16-32 L/sec

Mobile platform with other

equipment

3-5 year project

Dredge 60,000-120,000 yd?3
20-70 kg of Hg removed
Water storage space

Gold
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2 USGS
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Equipment Video
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Equipment Tests

o 4 t@@ &,1n Sept/Oct 2009

® Sllt/cla}zthe drying beds (1)

o Material from ryoir (3)

Closed system tests 8@

o Water and sediment budget f @@ﬁ
o Mercury budget 53 (0)
Three head and three tail samples

Reactive, methyl, and total mercury

Calculated percent removal of mercury
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~200 kg

dry material

88-95% of the

O material was
~"br %ccounted for
“Yﬁ@ each test
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Test 1 Test 2 Test 3 Test4

Le n%ﬁ@@;}st min 20 20 23 31

kg 3745 2749 4140 4208
% s 3428 2623 3633 3700

IN -OUT=Error |kg S%j@ 126 506 509

% accounted for |% 92% 943‘/ 88% 88%
%ys
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Mass Balance- QAQC




~100 kg Y ")
dry material 5% o o
0.20 ppm -
THg

Mass Balance for Mercury 2
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~300 mg Hg

Mass Balance for Mercury ?

NID

D [&USGS
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Test 1

9/28/09 - Drying Bed Material

- Material processed (dry): ~108 kg
* Total mercury (USGS data):
o Head samples: 0.20 + 0.04 ppm (86% fines)

O
%T}aﬂ samples: 0.23 £ 0.02 ppm (100% fines)

Extracted: ~330 mg
Mercu%cted per dry weight of material 3.06ppm (mg/kg)

S @
Problems: y@@

Grain size difference between heads é/?. &5
Sampling technique of heads problems wit .W effect”
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@/@\ssumlltlon

Etjld is 0.01 ppm Englebright Lake (Alpers et al., 2006)
Daguerre Point Dam (Hzmer/ach etal., 2004)

C%r grain-size difference (finer tails)
2
yé es of heads = Hg in fines of tails

Material measured by USGS
represents Hg associated with
fine particles (silt-clay)
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U
%smental Hg removed

— Hg re @%t@d added to head composition
Recalculate mercury 1n head m@?@

by adding the mercury recovered per VM’[ »
of the material to the head composition (P -;__; .
Oy
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Head material : 0.2ppm
Tail material: 0.23ppm Hg
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U% Mercury Removal
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Tail material: 0.23ppm Hg
Recovered: 3.06mg Hg

: . - J e ,, i@i)

Head material : 0.20ppm + 3.06ppm = 3.26ppm Hg

% Mercury Removal 2

NID
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M Free
Elemental
Mercury

%@ ercury
e

and

% Total Mercury in Hea

) ﬁso
| | y
Head Tails @@

Conceptual Model of Mercury Removal

NID




- 1) Closed system tests in the field using water trucks was successful,
l 88-95% of the material was accounted for.

amples taken of the head material were not an accurate
re atlon of the head material, due to the “nugget effect.”

% i 3) Mercury atta@?’cgthe fine-grained (< 0.63mm) material was not

removed by the equi%@

4) Methylmercury and reactive Jld not change as a result of the
processing.

5) The free Hg(0) in the sand size fraction (> gb) that was
removed by the extraction process represents & fimately
93% of the calculated THg in the head material.
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o Sampling Mercury — Nugget Effect

o Total mercury
o Mercury bound to fine silts and clays
o Free elemental mercury — Not evenly mixed throughout

 Turbidity treatment is key to reducing mercury in the
environment

Lessons Learned




» Additional equipment tests with spiked
material

» Publish results in peer-reviewed journal

» Pre-project sampling of water, sediment,
and biota- to measure project benefits and
fill critical data gaps in mercury fate and
transport

o Hg - fish
o Pollution Credit program
» Secure project funding

Next Steps




e \Water storage
space

* Removal of an
environmental
toxin

« Methylation
potential in
upper reservoir —
deeper/colder

e Downstream
benefits

e Habitat and
wildlife benefits

o Cumulative
Benefits —
strategic
approach

Multiple B
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COMBIE RESERVOIR

North San Juan Mine @

@ga

Grass Valley
a Bear River Legend
'\1 Watershed @) Abandoned Mine
Watershed
1174 Boundary

nefitg

Combie Mercury Treatment Facility
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Nevada City SCOTTS FUAT, RE\?ERVOIR
’

Malakoff Diggins Mine

Relief Hill Diggins Mine

©)

Yuba River Watershed

‘4

Ldcator Map

ROLLINS RESERVOIR

American River
Watershed

Mercury and Sediment Abatement Initiative

Label Project Name

A. Omega Diggins Hydraulic Mine Assessment

B. Relief Hill Hydraulic Mine Remediation

C. Spring Creek and Shady Creek Mining Impacts Assessment
D. Malakoff Diggins Hydraulic Mine Feasibility Study

E. Combie Reservoir Mercury Treatment Facility

F. Mercury Contaminated Fish: Data and Education




» Slerra Nevada reservoirs and mercury-impacted rivers
o0 Rollins Reservoir, NID owned facilities and beyond

» Products with environmental benefits — gold
» Statewide TMDL process

« BMP for Mercury Control
Program

O Reservoir operation and
maintenance

o Ship channel maintenance in
Bay Delta

Applicability
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» CABY IRWMP

> Slerra Nevada Carrie.Monohan@sierrafund.org
Conservancy (530) 265-8454 x214
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Resources
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