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Workshop Topic Categories

* Mercury water quality criteria derivation & application
* Willamette Basin Mercury TMDL key process information
* Implementation of Willamette Basin Mercury TMDL

 Practical outcomes



What goes into human health criteria?

{ENE



Willamette Basin Stream Impairments
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Fish Considerations in TMDL

» Food Web Model is tuned to fit the observed
distribution of THg in 8 fish species
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At a median concentration of 0.14
ng/L THg, the median northern
pikeminnow will meet the 0.040
mg/kg wet weight tissue criterion
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Mercury Modeling Approach and TMDL Loads
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TMDL Loads
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*Typical concept image. Not representative of actual

Willamette Hg loads.

e Current Load - Estimated from
Observed Total Hg Concentrations

* Load Capacity — Total Hg estimated
using Food Web Model and
Translator for fish species tissue
concentration at WQ Standard

* Excess Load — expressed as percent

reduction using formula
Load Capacity)
— x 100

% Reduction = (1 Current Load



Mass Balance Model
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Urbanization

Mass Balance/Watershed Model

e Spatially Distributed across sub-basins
* Hourly-time step over multiple decades

Nonpoint Sources
e Runoff and groundwater
* Soil erosion

Point Sources
e POTW and Industrial
e MS4

Reservoir Management
Mines
Detailed THg Source Characterization



Willamette Basin Mercury Sources and Movement to Waterbodies
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TMDL Allocations

* Excess Load

* Includes only anthropogenic point
and nonpoint sources

* Expressed as percent reduction for
Willamette River Basin Hg TMDL

e Mass Balance Model

* Links the sources to the THg in
river system

e Used to test allocation scenarios
for different source reductions
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*Typical concept image. Not representative of actual
Willamette Hg loads. s



Willamette Mercury TMDL Timeline

Current | Adaptive Management Process:
Conditions: 1 mplement - Monitor - Share Information - Learn - Improve
303(d) list, TMDL |
— I )
: TMDL interim
I Milestone # 1
L Load
TMDL interim Reduction
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Loading
Water Quality
Standards
Attainment i
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TMDL Implementation Timeline



Potential NPDES Tools

NPDES
Mercury Effluent TMDL
Water Quality Limit Waste Load
Criteria Allocation

Bioaccumulation
Factor Translator
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Are there technological fixes?

Point Sources Nonpoint Sources

TREATMENT TECHNOLOGY VOLUME RANGE OF |TREATMENT . .
" Focus ls Tow tech erosion
: and runoff prevention
Activated sludge Up to 25 MGD 3-50 ng/L
methods

Activated sludge w/ Nutrient Up to 25 MGD 1-10 ng/L

Removal & Filtration i . i
Low volume Benchscaleto ® Air emissions reduction

0.26 ng/L . .
T 0,015 MCD T technologies and statewide

(5-50 GPM) reduction and remediation

Precipitation and filtration Low volume Bench scale to ff t

0.17 ng/I ETorts
Adsorption Low volume Bench scale to

0.08 ng/I

No technologies demonstrated effective to < 1 ng/L at POTW scale
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Figure 1. Newly installed planting along Newton creek, Benton County, Oregon.

Photo by Donna Schmitz, Benton Soil and Water Conservation District.
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#2017 rule changes for small & medium Salmon, Steelhead, & Bull Trout streams increased protections by 10ft for that stream subset



Black Butte Mine Superfund Site

ou3 ou2 oul

Black Butte Mine Site
+ Storm-flow-induced, mechanical
erosion of tailing particles from
the Fumnace Creek Tailings Area

CFW River and Garoutte Creek
+ Relatively high energy surface water flow in
Garoutte Creek and CFW River keeps fine
mercury-bearing tailings particles in suspension.
Another portion of the load exists as dissolved

phase mercury,
Cottage Grove Reservoir Wetland
Exposed Low Pool
+ Active erosion of previously deposited BBM
tailings with elevated Hg concentration
Cottage Grove Reservoir . 5"?49 ?Ef;‘llef"ed to Sulf:le d‘;flh"g'_l':"é pool Tegend:
& i i and available for generation o urin
e | R B i et
+ Potential anoxic conditions result »
in the formation of MeHg Modified from Optimization Review Report, EPA; July 2012 <0 Transported, suspended sediment
MeHg Methylated Mercury

%th Black Butte Mine Superfund Site Figure 2-3

Schematic of Sitewide Conceptual
Site Model




Abandoned Mine Lands in the Willamette Basin
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5 Abandoned Mercury Mines .
Black Butte Mine — 16000 flasks total production
Nisbet — 102 flasks total production
Kiggins — 71 flasks total production
Ames-Bancroft — 7 flasks total production
North Fork Claims — no production

7 Mercury Prospects (no extraction or production) @

500 Heavy Metal (non-Hg) Abandoned Sites O
Most are prospects or had limited production
Most are in Forest Service Jurisdiction (un-patented claims)

5 Main Districts Focused on Gold with Potential Historic Amalgamation
Bohemia — most significant with Hg impacts to Dorena
6 sites needing additional assessment/cleanup
North Santiam — somewhat significant
2 sites needing additional assessment/cleanup

There may be several Federal sites requiring additional work, but they are
not likely large. DEQ



Reissuance of 2006 Willamette Mercury TMDL
Revised Water Quality
Impaired Waste Load Allocations Management Plan

Designated
Management
Agencies

Waterways (2019)

Mercury
Water Quality
Criteria
(2011)

Implementation
of NPDES Program
(On-going)

OR NPDES
Permits (Outside
Willamette Basin)

(On-going)

Mercury
Minimization
Programs

Willamette Basin Permits

Wilsonville
POTW Permit
(2019)

Reconsideration of
Clean Water Services
4 POTWSs Permit

(2019)

Other
Willamette
Basin Permits
(2020-2>)

NPDES Tools

Intake Credits
Pollutant Trading & Offsets
Variances

Implementation
Plans
(2019-)
Mercury
Reduction
Plans

EPA

Compliance Schedules

Mercury
Minimization

Programs

Coordination
& Approval

Multi-Discharger

Variance
Rulemaking &
EQC Approval




Documents can be provided upon request in an alternate format for individuals with disabilities or in a
language other than English for people with limited English skills. To request a document in another
format or language, call DEQ in Portland at 503-229-5696, or toll-free in Oregon at 1-800-452-4011, ext.
5696; or email deginfo@deq.state.or.us.
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