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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
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Willamette Basin Stream Impairments



Fish Considerations in TMDL

Slide courtesy of TetraTech



Mercury Modeling Approach and TMDL Loads
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TMDL Loads

• 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

%𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 = 1 −
𝐿𝑜𝑎𝑑 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑑
× 100

*Typical concept image. Not representative of actual 
Willamette Hg loads.

*



Mass Balance Model

• Mass Balance/Watershed Model
• Spatially Distributed across sub-basins
• Hourly-time step over multiple decades

• Nonpoint Sources
• Runoff and groundwater
• Soil erosion

• Point Sources
• POTW and Industrial
• MS4

• Reservoir Management

• Mines

• Detailed THg Source Characterization
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Willamette Basin Mercury Sources and Movement to Waterbodies

TMDL Implementation Plan addresses Human Activities
Actions focused on controllable, achievable, and 
implementable



TMDL Allocations

• Excess Load
• Includes only anthropogenic point 

and nonpoint sources

• Expressed as percent reduction for 
Willamette River Basin Hg TMDL

• Mass Balance Model
• Links the sources to the THg in 

river system

• Used to test allocation scenarios 
for different source reductions

*Typical concept image. Not representative of actual 
Willamette Hg loads.

*



Willamette Mercury TMDL Timeline
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Are there technological fixes?

Point Sources Nonpoint Sources

• Focus is low tech erosion 
and runoff prevention 
methods

• Air emissions reduction 
technologies and statewide 
reduction and remediation 
efforts

TREATMENT TECHNOLOGY VOLUME RANGE OF 

KNOWN USES

TREATMENT 

ABILITY

Activated sludge Up to 25 MGD 3-50 ng/L

Activated sludge w/ Nutrient 

Removal & Filtration

Up to 25 MGD 1-10 ng/L

Membrane Filtration Low volume Bench scale to 

0.26 ng/L

Ion Exchange 0.015 MGD

(5-50 GPM) 

1 ng/L

Precipitation and filtration Low volume Bench scale to 

0.17 ng/l

Adsorption Low volume Bench scale to 

0.08 ng/l

No technologies demonstrated effective to < 1 ng/L at POTW scale



Controlling Mercury in Stormwater
NPDES Point Sources
• Industrial 

– 1200Z general

– 1200A general asphalt/gravel

– Individual

• Construction (1200C/CA)

• Municipal (MS4)

– 6 Phase I (>100,000) in Willamette 
Basin (including ODOT)

– 16 Phase II

Nonpoint Sources
• Urban non-permitted

• Road systems non-permitted

• Agricultural lands runoff

• Forestry lands/roads runoff

Regulatory and compliance requirements differ, but controls targeting reduction 
of solids mobilized in stormwater are most effective to reduce pollutants, like 
mercury, that adhere to particulates moving in stormwater to streams.



• Practices to keep soil in place

• Low till or no till

• Annual or perennial cover crops

• Strip cropping

• Grassed waterways

• Streamside buffers

Erosion Control:
Voluntary Strategies



Forestry Lands Approach

• BLM manages 14,000 miles of forest roads in 
Western Oregon maintained for recreation, 
timber hauling and access to private forest 
lands

• BLM highlights roads as a focus point for 
management in Western Oregon

• USFS highlights 11 national BMPs for roads in 
the Willamette National Forest BMP 
Implementation Plan

BLM
• Mulching to prevent erosion
• Road design & maintenance

US Forest Service
• Road & Trail location & design
• Construction & reconstruction
• Operations & maintenance
• Stream crossings
• Storm damage surveys

ODF Forest 
Practices Act 
Rules
• Road 

construction & 
maintenance

• Harvesting
• Landslides
• Water Protection
• Reforestation





Black Butte Mine Superfund Site



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
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.

Abandoned Mine Lands in the Willamette Basin
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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 deqinfo@deq.state.or.us.
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