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First, The Bad News:
It’s Complicated

1. Complex Science

2. Regulatory Inconsistencies

3. Strange Bedfellows
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1. Complex Science

CALFED Conceptual Model

DRERIP Ecosystem Conceptual Model

2. Regulatory
Inconsistencies –
Layered TMDLs,
Like an Onion
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Oh, Mercury, how do I regulate
thee? Let me count the ways…

 Clear Lake

 San Francisco Bay

 Cache Creek

 LA Lakes

 Delta

 Statewide reservoirs

Delta Independent
Science Board

• 10 members
• Adaptive mgmt.
• Periodic review

USACOE, USFWS, NMFS;
SWRCB, RWQCB, DFG

• Regulatory permitting
and enforcement

• Not subject to Delta Plan

SWRCB
• Set minimum flows
• Permit withdrawals

Delta Watermaster
• Monitor &enforce

SWRCB orders & permits

Water Right Holders
• Comply with permits and

applicable laws

Delta Stewardship Council
• 7 members
• Adopt Delta Plan
• Hears appeals re consistency

with Plan

DWR / USBR
• Manage SWP / CVP
• IEP, MWQI

The Delta Plan
Comprehensive, long-
term Delta mgmt. plan

Bay-Delta Conserv. Plan
• 50-yr plan to improve

water supply & preserve
ecosystem

• Fed. & state agencies
grant 50-yr permit for
covered activities

Delta Conservancy
• 11 members + 14 non-voting members/

reps./ advisor liaisons
• Strategic Plan to address co-equal resp.

(environmental protection & economic
well-being of Delta residents)

Delta Protection Comm.
• 15 members (5 Delta co.’s,

3 recl. dist.’s, 3 cities)
• Consistent w/ Delta Prot.

Act & Land Use and Res.
Man. Plan for Primary Zone

DPC Advisory Committees
• 10 committees
• Advise DPC on key issues

Additional State Agency Input
• CA Emergency Mgmt Agency
• CV Flood Protection Board
• Energy Res. Conserv. &

Devel. Comm.
• CA Public Util. Comm.

Local Agency Input
• Make “Consistency

Determinations” for actions
related to Delta Plan

Delta Indep. Sci. Board
• 10 members
• 5-yr term

CA Natural Res. Agency
• Develop BDCP
• Support Delta Stewardship

Council & Delta Conserv.

3. Strange Bedfellows in the Delta
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Now, Some Opportunities

1. Integrate regulatory efforts

2. Organize at the right scale

3. Adaptively manage

4. Conduct applied research

5. Pull it all together

6. Get creative!

1. Integrate Regulatory Efforts

 Statewide Water Quality
Objective (Hgfish)

 Statewide Reservoirs TMDL

 Regional Monitoring Programs

 Regional Mercury Strategies

 Watershed Permits

Delta

San Francisco

Bay

Sacramento

River

Watershed

San Joaquin

River

Watershed
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2. Organize at the Right Scale

Delta MeHg TMDL
Stakeholder Group

[No leadership]

Managed Wetlands
• US Fish & Wild. Serv.
• USBLM
• CA Dept. Fish & Game
• CA Dept. Water Res.
• Ducks Unlimited
• The Nature Conserv.
• CA Waterfowl Assn.
• Mitigation banks

Agric. Tailwater
• ILRP Coalitions
• CA Rice Comm.

Munic & Ind.
Wastewater
• CVCWA
• Others

Urban Run-off
• Sacr., STK,
Contra Costa
• [Ports, Phase 2s]

Water Managers
• USACOE
• US Bureau of Recl.
• CA Dept. Water Res.
• CV Flood Prot. Bd.
• State Lands Comm.
• State Water Board

Dredgers
• USACOE
• Ports

Technical
Advisory
Committee

Regional
Board

Other Stakeholders:
• Enviro. Justice Groups
• Envir. Advocates
• Comm. Serv. Groups
• Tribes
• Upstream dischargers
• Irrig. Dist.’s
• SF Bay Water Board
• Researchers
• DPH, OEHHA

Effective Date 

Phase 1 Phase 2

 Control studies

 Pollution prevention

 Exposure reduction

 Discharge monitoring

 Statewide objective
& TMDL

 Upstream TMDLs

 Pilot offsets projects

 Implement
methylmercury
controls
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3. Adaptively Manage
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4. Conduct Applied Research

A. Source Control

B. Treatment Control

C. Methylation Control

A. Source Control – Mine Site
Remediation

www.BeMercuryFree.net
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B. Treatment Control –
Process Comparisons

Source: “A Review of Methylmercury and Inorganic Mercury Discharges
from NPDES Facilities in California’s Central Valley.” RWQCB, 2010

C. Methylation Control –
Wetlands Management

 Vegetation management

 Water management

 Permanent ponds
Photo courtesy of Mark Stephenson, CDFG

Photo courtesy of Josh Ackerman, USGS
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Implementation Costs

5. Pull It All Together –
Feasibility Assessment

Current Load

Full Compliance with Allocation

[MeHg]=0.06 ng/L

Greater than Allocation

Partially Meeting Allocation

Limit

Decision Support Systems

+ =
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Numeric Models

 Hydrology

 Hydrodynamics

 Sediment transport
 Water quality

 Ecosystem
Watershed Processes

Reservoir Processes

Delta Processes

 Reduce loads at
plant: $500M+

 Clean up abandoned mine
for Hg credits: $5-10M

6. Get Creative!
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Trading / Prioritizing

NPDES &
NPS

Dischargers

Enviro.
Improvement

Projects

Ecosystem
Improvement

Fund

$/Lbs credit

Credits per
Results

External $

Delta MeHg TMDL vs
Nine Key Elements

1. ID causes & sources

2. Estimate load reductions

3. ID BMPs

4. Provide tech & $$ assistance

5. Inform & educate

6. Schedule out requirements

7. Include milestones

8. Evaluate progress

9. Monitor
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Mercury Strategy’s
Management-Level Questions

1. What’s the problem?
 Appropriate target

 Level and extent of exceedances

2. What do we know?
 Conceptual model

 Linkage analysis

 Controllability, certainty

3. What to do?
 Pilot projects

 Modeling

 Monitoring

 Research

 Risk evaluation

 Outreach

 Adaptive management

Summary

 It’s complicated – Organize
appropriately & manage adaptively

 It’s everywhere – Need many site- and
source-specific solutions

 It’s costly – Set priorities, be creative

Mercury: A great opportunity
disguised as an insoluble problem.
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For More Information

Stephen McCord

McCord Environmental, Inc.

sam@mccenv.com

530-220-3165

www.mccenv.com

Links
• DTMC Strategic Plan:
www.sacriver.org/files/documents/dtmc-documents/DTMCMercuryStrategyPlan.pdf
• Delta Methylmercury TMDL:
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/central_valley_projects/delta_hg/


