
Humbug Creek Watershed Assessment 

and Management Recommendations



Thunder of Waters



3

Acknowledgements



4

Table of Contents
Executive Summary ............................................................................................................11

Introduction ......................................................................................................................14

Site Description ..................................................................................................................20

Watershed Assessment Activities ...............................................................................31

Recommendations ...........................................................................................................123

Next Steps .............................................................................................................................158

References Cited ..............................................................................................................161

Appendix I:  Student Projects ....................................................................................170

Appendix II:  Initial Study ............................................................................................171

Appendix III:  Mining Toxins Working Group Members ...............................194

Appendix IV:  Relevant Cultural and Environmental Laws ......................196

Appendix V:  Malakoff Diggins Digital Document Library .......................205

Appendix VI:  GPS Locations of Sample Locations and Features .............208



5

List of Figures



6

List of Figures



7

List of Tables



8

Acronyms, Abbreviations, & Chemical Symbols



9

Acronyms, Abbreviations, and Chemical Symbols



10

Acronyms, Abbreviations, & Chemical Symbols



11

Executive Summary

Findings



12

Executive Summary

Recommendations



13

Executive Summary



14

Introduction



15

Introduction

Project Purpose, Goals, and Objectives



16

Introduction

Project Partners



17

Introduction

The Sierra Fund’s Mining Toxins 
Working Group  

The Sierra Fund’s Reclaiming the Sierra Initiative



18

Introduction

A Model Project

Project Funding



19

Introduction

Related Efforts



20

Site Description
Study Area



21



22

Site Description



23

Site Description

Summary of Mining, Management and Regulation in the 
Humbug Creek Watershed



24

Site Description

Hydraulic Mining



25

Site Description

Cessation of Mining



26

Site Description

Recent Management of the Humbug Creek Watershed



27

Site Description

Malakoff Diggins SHP Mine Features



28



29

Site Description



30



31

Watershed Assessment Activities

Scope 



32

Literature Review

Cultural Assessment Literature Summary



33

Literature Review



34

Literature Review



35

Literature Review

Environmental Assessment Literature Summary



36

Literature Review



37

Literature Review



38

Literature Review



39

Literature Review



40

Literature Review



41

Literature Review



42

Development of Critical Questions

Water Quality Critical Questions

Critical Questions



43

Biotic Sampling Critical Questions

Erosion, Deposition and Sediment Conditions in the Pit Critical 
Questions

Critical Questions



44

Environmental Assessment Methods

Water Quality 

Methods



45



46

Methods



47

Methods



48

Methods



49

Methods



50

Methods



51

Methods



52

Methods



53

Methods



54

Methods

Biotic Conditions

Erosion & Deposition in the Pit



55

Methods



56

Assessment Findings

Water Quality

Biotic Sampling

Erosion, Deposition and Soil Conditions in the Pit



Findings

57

Critical Question 1

Flow and discharge

Findings



Findings

58

Critical Question 1

Turbidity, TSS and PHg 
relationships



Findings

59

Critical Question 1



Findings

60

Critical Question 1



Findings

61

Critical Question 1



Findings

62

Critical Question 1

Findings



Findings

63

Critical Questions 2 & 3

Particulate-Bound and Dissolved Mercury

Findings



Findings

64

Critical Questions 2 & 3



Findings

65

Critical Questions 2 & 3

Findings



Findings

66

Critical Question 4

Findings



67



Findings

68

Critical Question 4



Findings

69

Critical Question 4

Findings



Findings

70

Critical Question 5

Findings



Findings

Findings

71

Critical Question 5



Findings

72

Critical Question 6

Findings



Findings

73

Critical Question 6



Findings

74

Critical Question 6



Findings

75

Findings

Critical Question 6



Findings

76

Critical Questions 7 & 8

Findings



Findings

77

Critical Questions 7 & 8



Findings

78

Critical Questions 7 & 8



Findings

79

Critical Question 7 & 8



Findings

80

Critical Questions 7 & 8

Findings



Findings

81

Critical Question 9

Findings



Findings

82

Critical Questions 10 & 11

Findings



Findings

83

Critical Questions 10 & 11



Findings

Findings

84

Critical Questions 10 & 11



Findings

Findings

85

Critical Questions 10 & 11



Findings

86

Critical Questions 12 & 13

Findings



Findings

Findings

87

Critical Questions 12 & 13



Findings

88

Findings

Critical Question 14



Findings

Findings

89

Critical Question 14



Findings

90

Critical Question 15

Findings



Findings

Findings

91

Critical Question 15



Findings

92

Findings

Critical Question 16



Findings

Findings

93

Critical Question 16



Findings

Findings

94

Critical Question 16



Findings

95

Critical Question 16

Findings



Findings

96

Critical Question 17

Findings



Findings

Findings

97

Critical Question 17



Findings

98

Critical Question 18

Findings



Findings

99

Critical Question 18



Findings

Findings

100

Critical Question 18



Findings

101

Critical Question 18

Findings



Findings

102

Critical Question 19

Findings

Pit Rim Erosion

! ! !

!"#

#

!

"#$!%$&'(#!)*!(#$!+$,-.$($,!)*!(#$!+)%/')&0!120!.$203,$4!20!556789:9!.:!;-<-4-&'!(#$!+$,-.$($,!)*!

(#$!%)&'6!&2,,)1!+)%/')&0!-&!#2%*!/-$%40!(#$!2++,)=-.2($!%$&'(#!)*!(#$!2,$2!$,)4$4!-:$:6!>30(!(#$!()+!

#2%*!)*!2!?-,?3%2,!+)%/')&!*$2(3,$:!!@003.-&'!(#2(!(#$!$,)0-)&!120!+2,2%%$%!,$(,$2(6!(#$!()(2%!<)%3.$!

)*!.2($,-2%! $,)4$4! 2(! (#$!+-(! ,-.!A$(1$$&!5BC7! 2&4!7D57!120!EC86FE5:E5!.!:!;-<-4-&'! (#$! ()(2%!

<)%3.$!A/!ED!/$2,06! (#$!2<$,2'$!2&&32%!<)%3.$!)*!.2($,-2%!%)0(!*,).!(#$!+-(!,-.!120!*)3&4!()!A$!

5D6BDE!.!G/,:!!!

!

!

H%-**!I2?$!J,)0-)&!

")! K32&(-*/! (#$! ?)&(,-A3(-)&! ()! (#$!2&&32%! 0$4-.$&(! %)24! *,).! ?%-**! *2?$! $,)0-)&6! $,)0-)&! A,-4'$0!

1$,$!-&0(2%%$4!-&!L?()A$,!)*!7D576!2&4!.)&-(),$4!(#,)3'#)3(!(#$!12($,!/$2,!20!$,)0-)&!())M!+%2?$:!

@&! $,)0-)&! A,-4'$! -0! 2! 5! .$($,! %$<$%! 0+2&&-&'! (1)! ,$A2,! +-&0! 2A)<$! (#$! 0)-%! 03,*2?$! 1-(#!

.$203,$.$&(0! .24$! 2(! -&($,<2%0! )*! CD..! A/! (#-&! 2%3.-&3.! ,)40:! ! "#$! $,)0-)&! A,-4'$! 120!

?)&0(,3?($4!)*!2!5!.$($,!N8!*(O!?2,+$&($,P0!%$<$%!*%30#Q.)3&($4!()!2!1))4$&!?%2.+!A,2?$!1-(#!#)%$0!

4,-%%$4!2(!CD!..!*),!.$203,$.$&(!,)40:!!"#$!?%2.+0!#2<$!.2,M0!2(!5!.$($,!()!$&03,$!2??3,2($!2&4!

?)&0-0($&(!.)3&(-&'!()!(#$!,$A2,!+-&0:! !R$A2,!+-&0!1$,$! -&0(2%%$4! %$<$%!1-(#!)&$!2&)(#$,!2(!0$<$&!

%)?2(-)&0!)&! (#$! +-(!12%%0!1#$,$! +,-.2,/! 03,*2?$!$,)0-)&! )??3,0! NS%2&$/!2&4!T2,,-&'()&6! 5B9FO:!!

"#$!+-&0! ,$.2-&$4!3&4-0(3,A$4! -&! (#$!',)3&4!2(! $2?#! %)?2(-)&! *),! (#$!43,2(-)&!)*! (#$! 0(34/6!2&4!

1$,$!?)<$,$4!1-(#!02*$(/!?2+0!1#-?#!1$,$!+2-&($4!',$/!()!.-&-.-U$!<-032%!-.+2?(0:!!"#$!#),-U)&(2%!

A3AA%$!)*! (#$! %$<$%!120!30$4! ()!.)&-(),!2&4!24>30(! *),!2&/!?#2&'$0! -&! (#$! %$<$%!)*! (#$!,$A2,!+-&0!

43,-&'! (#$! 0(34/:! "#$! ?#2&'$! N%)00G'2-&O! )*! $%$<2(-)&! ,$+,$0$&(0! (#$! .2'&-(34$! )*! $,)0-)&! ),!

4$+)0-(-)&6!2&4!?,$2($0!2!0)-%!?)&()3,!+,)*-%$!1#-?#!?2&!A$!,$+$2($4!2&4!#$%4!2'2-&0(!(#$!+,$<-)30!

.$203,$.$&(!2(!(#2(!%)?2(-)&!!NV+0-%2&(-06!7D55O:!!!!

L&?$! (#$! 1-&($,! ,2-&0! A$'2&6! .$203,$.$&(0! 1$,$! .24$! -&($,.-(($&(%/! *)%%)1-&'! .2>),!

+,$?-+-(2(-)&!$<$&(0:!"#$0$!.$203,$.$&(0!0#)1!#)1!$<$&(0!)*!<2,/-&'!.2'&-(34$!2**$?(!$,)0-)&!2(!

$2?#! %)?2(-)&:! "#$! *-&2%! .$203,$.$&(0! 1$,$! .24$! 2(! (#$! $&4! )*! W$+($.A$,! 7D5F:! "#$! 2&&32%!

$,)0-)&! ,2($! *),! $2?#!+%)(!120! 4$($,.-&$4!A/! ?).+2,-&'! (#$! 0$K3$&(-2%!.$203,$.$&(0! *,).! (#$!

! ! !

!"#

#

!

"#$!%$&'(#!)*!(#$!+$,-.$($,!)*!(#$!+)%/')&0!120!.$203,$4!20!556789:9!.:!;-<-4-&'!(#$!+$,-.$($,!)*!

(#$!%)&'6!&2,,)1!+)%/')&0!-&!#2%*!/-$%40!(#$!2++,)=-.2($!%$&'(#!)*!(#$!2,$2!$,)4$4!-:$:6!>30(!(#$!()+!

#2%*!)*!2!?-,?3%2,!+)%/')&!*$2(3,$:!!@003.-&'!(#2(!(#$!$,)0-)&!120!+2,2%%$%!,$(,$2(6!(#$!()(2%!<)%3.$!

)*!.2($,-2%! $,)4$4! 2(! (#$!+-(! ,-.!A$(1$$&!5BC7! 2&4!7D57!120!EC86FE5:E5!.!:!;-<-4-&'! (#$! ()(2%!

<)%3.$!A/!ED!/$2,06! (#$!2<$,2'$!2&&32%!<)%3.$!)*!.2($,-2%!%)0(!*,).!(#$!+-(!,-.!120!*)3&4!()!A$!

5D6BDE!.!G/,:!!!

!

!

H%-**!I2?$!J,)0-)&!

")! K32&(-*/! (#$! ?)&(,-A3(-)&! ()! (#$!2&&32%! 0$4-.$&(! %)24! *,).! ?%-**! *2?$! $,)0-)&6! $,)0-)&! A,-4'$0!

1$,$!-&0(2%%$4!-&!L?()A$,!)*!7D576!2&4!.)&-(),$4!(#,)3'#)3(!(#$!12($,!/$2,!20!$,)0-)&!())M!+%2?$:!

@&! $,)0-)&! A,-4'$! -0! 2! 5! .$($,! %$<$%! 0+2&&-&'! (1)! ,$A2,! +-&0! 2A)<$! (#$! 0)-%! 03,*2?$! 1-(#!

.$203,$.$&(0! .24$! 2(! -&($,<2%0! )*! CD..! A/! (#-&! 2%3.-&3.! ,)40:! ! "#$! $,)0-)&! A,-4'$! 120!

?)&0(,3?($4!)*!2!5!.$($,!N8!*(O!?2,+$&($,P0!%$<$%!*%30#Q.)3&($4!()!2!1))4$&!?%2.+!A,2?$!1-(#!#)%$0!

4,-%%$4!2(!CD!..!*),!.$203,$.$&(!,)40:!!"#$!?%2.+0!#2<$!.2,M0!2(!5!.$($,!()!$&03,$!2??3,2($!2&4!

?)&0-0($&(!.)3&(-&'!()!(#$!,$A2,!+-&0:! !R$A2,!+-&0!1$,$! -&0(2%%$4! %$<$%!1-(#!)&$!2&)(#$,!2(!0$<$&!

%)?2(-)&0!)&! (#$! +-(!12%%0!1#$,$! +,-.2,/! 03,*2?$!$,)0-)&! )??3,0! NS%2&$/!2&4!T2,,-&'()&6! 5B9FO:!!

"#$!+-&0! ,$.2-&$4!3&4-0(3,A$4! -&! (#$!',)3&4!2(! $2?#! %)?2(-)&! *),! (#$!43,2(-)&!)*! (#$! 0(34/6!2&4!

1$,$!?)<$,$4!1-(#!02*$(/!?2+0!1#-?#!1$,$!+2-&($4!',$/!()!.-&-.-U$!<-032%!-.+2?(0:!!"#$!#),-U)&(2%!

A3AA%$!)*! (#$! %$<$%!120!30$4! ()!.)&-(),!2&4!24>30(! *),!2&/!?#2&'$0! -&! (#$! %$<$%!)*! (#$!,$A2,!+-&0!

43,-&'! (#$! 0(34/:! "#$! ?#2&'$! N%)00G'2-&O! )*! $%$<2(-)&! ,$+,$0$&(0! (#$! .2'&-(34$! )*! $,)0-)&! ),!

4$+)0-(-)&6!2&4!?,$2($0!2!0)-%!?)&()3,!+,)*-%$!1#-?#!?2&!A$!,$+$2($4!2&4!#$%4!2'2-&0(!(#$!+,$<-)30!

.$203,$.$&(!2(!(#2(!%)?2(-)&!!NV+0-%2&(-06!7D55O:!!!!

L&?$! (#$! 1-&($,! ,2-&0! A$'2&6! .$203,$.$&(0! 1$,$! .24$! -&($,.-(($&(%/! *)%%)1-&'! .2>),!

+,$?-+-(2(-)&!$<$&(0:!"#$0$!.$203,$.$&(0!0#)1!#)1!$<$&(0!)*!<2,/-&'!.2'&-(34$!2**$?(!$,)0-)&!2(!

$2?#! %)?2(-)&:! "#$! *-&2%! .$203,$.$&(0! 1$,$! .24$! 2(! (#$! $&4! )*! W$+($.A$,! 7D5F:! "#$! 2&&32%!

$,)0-)&! ,2($! *),! $2?#!+%)(!120! 4$($,.-&$4!A/! ?).+2,-&'! (#$! 0$K3$&(-2%!.$203,$.$&(0! *,).! (#$!



Findings

103

Critical Question 19



Findings

104

Critical Question 19

Cliff Face Erosion



Findings

105

Critical Question 19



Findings

106

Critical Question 19

Annual Sediment Yield

Findings



107

Summary of Findings
Cultural Resources Findings



108

Summary of Findings



109

Summary of Findings

Environmental Assessment Findings



110

Summary of Findings



111

Summary of Findings



112

Summary of Findings



113

Summary of Findings



114

Summary of Findings

Implications of Findings



115

Conceptual Model of 
Sediment and Heavy Metals



116



117

Conceptual Model



118



119

Conceptual Model



120



121

Conceptual Model



122

Conceptual Model



123

Recommendations

Guiding Principles

Organization of this Evaluation



124

Regulatory Framework



125

Regulatory Framework



126

Regulatory Framework



127

Regulatory Framework



128

Regulatory Framework



129

Regulatory Framework



130

Regulatory Framework



131

Regulatory Framework



132

Preliminary Engineering 
Evaluation



133

Preliminary Engineering Evaluation

1)  Management of Sediment and Metals Discharge from 
Hydraulic Mining Pit

Option 1A: No Action



134



135

Preliminary Engineering Evaluation

Option 1B: Divert Surface Water Inflow to Hydraulic Pit



136



137

Preliminary Engineering Evaluation

Option 1C: Stabilize Hydraulic Pit



138



139

Preliminary Engineering Evaluation

Option 1D: Retain Sediment in Hydraulic Pit



140



141

Preliminary Engineering Evaluation



142



143

Preliminary Engineering Evaluation

Option 1E: Dewater Hydraulic Pit



144

Preliminary Engineering Evaluation

Option 1F: Treat the Discharged Water

2)  Management of Water and Metals Discharge from North 
Bloomfield Tunnel

Option 2A: No Action

Option 2B: Plug 



145

Preliminary Engineering Evaluation



146



147

Preliminary Engineering Evaluation

Option 2C: Apply Discharge to Land 



148

Option 2D: Treat the Discharged Water 

3)  Management of Physical Hazards at Tunnels and Shafts

Preliminary Engineering Evaluation



149

Option 3A: No Action

Option 3B: Fence Hazardous Features

Option 3C: Plug Hazardous Features

Preliminary Engineering Evaluation



150

Option 3D: Control Access to North Bloomfield Tunnel Outlet and 
Hiller Tunnel Inlet

Option 3E: Reroute Trail Segments

Preliminary Engineering Evaluation



151

Preliminary Management 
Recommendations

1)  Management of Sediment and Metals Discharge from 
Hydraulic Mining Pit



152



153

Management Recommendations

2)  Management of Water and Metals Discharge from North 
Bloomfield Tunnel

3)  Management of Physical Hazards at Tunnels and Shafts



154

Management Recommendations



155

Data Gaps

1) Topography of hydraulic pit: aerial survey

2) Water flow paths: design flows 



156

3) Additional source areas for mercury

Data Gaps



157

Data Gaps

5) Direct soil exposure in pit: test soil samples 

6) Slope stability for pilot reclamation project: investigation and 
analysis

7) Cultural and biological resources: opinions on proposed actions



158

Next Steps
Cultural Resources Next Steps

Environmental Assessment Next Steps



159

Next Steps



160

Next Steps

NEXT STEPS SUMMARY



161

References Cited



162

References Cited



163

References Cited



164

References Cited



165

References Cited



166

References Cited



167

References Cited



168

References Cited



169

References Cited



170

Appendix I:  Student Projects



171

Appendix II:  Initial Study

PROJECT PURPOSE



172

Appendix II:  Initial Study

PROJECT LOCATION AND SITE

BACKGROUND AND PROBLEM



173

Appendix II:  Initial Study

PROJECT OBJECTIVES

DESCRIPTION OF PROJECT ALTERNATIVES

Assessment and Mitigation of Physical Hazards 



174

Appendix II:  Initial Study

Possible Management and Reduction of Mining-Related Sediment 
and Metals Discharge from Hiller and North Bloomfield Tunnels



175

Appendix II:  Initial Study



176

Appendix II:  Initial Study

Discussion

Unknowns 



177

Appendix II:  Initial Study



178

Appendix II:  Initial Study

Initial Study/Checklist

Aesthetics

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



179

Appendix II:  Initial Study

Agricultural and Forest Resources

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



180

Appendix II:  Initial Study

Air Quality

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact

Land Use Planning

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



181

Appendix II:  Initial Study

Biological Resources

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



182

Appendix II:  Initial Study



183

Appendix II:  Initial Study



184

Appendix II:  Initial Study

Cultural Resources

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



185

Appendix II:  Initial Study

Geology and Soils

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact

Greenhouse Gas Emissions

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



186

Appendix II:  Initial Study

Hazards and Hazardous Materials

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



187

Appendix II:  Initial Study

Hydrology and Water Quality

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



188

Appendix II:  Initial Study



189

Appendix II:  Initial Study

Mineral Resources

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact

Noise

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



190

Appendix II:  Initial Study

Population and Housing

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact

Public Services

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



191

Appendix II:  Initial Study

Recreation

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact

Transportation/Traffic

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



192

Appendix II:  Initial Study

Utilities and Service Systems

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



193

Appendix II:  Initial Study

Mandatory Findings of Significance

Would the Project:

Potentially 
Significant 

Impact

Less than 
significant 

with 
Mitigation

Less than 
significant 

Impact

No 
Impact



194

Appendix III:  Mining Toxins 
Working Group Members



195

Appendix III:  Working Group



196

Appendix IV:  Relevant Cultural 
and Environmental Laws

Federal Environmental Laws and Protections of 
Cultural Resources 

Antiquities Act of 1906

National Historic Preservation Act of 1966



197

Appendix IV:  Relevant Laws



198

National Environmental Policy Act of 1969

Executive Order 11593 of 1971, Protection and Enhancement of the 
Cultural Environment

American Indian Religious Freedom Act of 1978

Archaeological Resources Protection Act of 1979

Appendix IV:  Relevant Laws



199

Native American Graves Protection and Repatriation Act of 1990

Executive Order 13007 of 1996, Indian Sacred Sites

Executive Order 13175 of 2000, Consultation and Coordination with 
Indian Tribal Governments

Clean Water Act - 33 U.S.C. §1251 et seq. (1972)

Appendix IV:  Relevant Laws



200

Public Trust Doctrine

Endangered Species Act - 16 U.S.C. §1531 et seq. (1973)

Comprehensive Environmental Response, Compensation, and Liability 
Act - 42 U.S.C. §9601 ET SEQ. (1980)

Appendix IV:  Relevant Laws



201

California Environmental Laws and Protections 
of Cultural Resources

California Environmental Quality Act of 1970

Appendix IV:  Relevant Laws



202

Public Resources Code 5024

State CEQA Guidelines

Appendix IV:  Relevant Laws



203

Comprehensive Statewide Historic Preservation Plan for California

Cal NAGPRA 

Surface Mining and Reclamation Act of 1975

Porter-Cologne Water Quality Control Act 

California Safe Drinking Water Act

Appendix IV:  Relevant Laws



204

Appendix IV:  Relevant Laws

Proposition 65

Fish and Game Code Section 1602



205

Appendix V:  Malakoff Diggins 
Digital Document Library



206

Appendix V:  Document Library



207

Appendix V:  Document Library



208

Appendix VI:  GPS Locations of 
Sample Locations and Features



209

Appendix IV: GPS Locations



210

Appendix IV: GPS Locations



211

Appendix IV: GPS Locations



212

Appendix IV: GPS Locations



213

Appendix IV: GPS Locations



214

Appendix IV: GPS Locations



215

Appendix IV: GPS Locations



About The Sierra Fund



Executive Summary

Humbug Creek Watershed Assessment 
and Management Recommendations



The Humbug Creek Watershed 

Mercury

Two mining tunnels 

In 2010,
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The New Gold Rush: Multiple Benefits of  
Restoration Activities in the Gold Country 
 

The Sierra Fund  Reclaiming the Sierra 2015 Issue Paper  Version 3  March 13, 2015 

This issue paper has been developed by The Sierra Fund to frame the Multiple Benefits  track of the 
Reclaiming the Sierra 2015 conference.  This and the three other issue papers associated with the three 
other event tracks are working documents  intended to frame the conference  track.  As a result, they will be 
revised and updated leading up to the conference. The Sierra Fund will produce an outcomes paper on this 
topic based on the conference proceedings , which will be published after the conference. 
 
 
I.   Overview 
One hundred sixty years ago, every tree on the east and west slopes of the Sierra Nevada was cut to 
timber the mines and build the towns of the gold and silver strikes.  The Original People of the area 
were either killed, enslaved, or escaped elsewhere to save their lives. Every stream of any size was 
dammed, and thousands of miles of ditches dug to convey the water to hydraulic mining sites that 
washed away mountains in search of gold.  California s rivers ran thick with rock and mud, flooding 
downstream cities and filing up 1/3 of the San Francisco Bay with hydraulic mining sediment.  River boat 
pilots dredged channels through the muck, creating the original levee and channel system in the Delta.   
 
In order to restore the resiliency of the mine-impacted waters and lands of California, a whole new look 
at the towns, forests, meadows and wetlands of the region is needed, including an understanding that 
these are all artifacts of decades of large scale, industrial mining in the region that have never been 
remediated or ameliorated.  The even-aged forests, the ditches and reservoirs, the empty lots in the 
middle of small towns or the oddly flat places along the creeks that were once mines or gold-crushing 
mills are all part of the ecological footprint of the Gold Rush.  Living, working or recreating on these 
lands can be literally hazardous to one s health.  Catching and eating certain kinds of fish in the region is 
not advised. 
 
Recovering from the Gold Rush requires a new approach to forest and reservoir management, meadow 
and wetland restoration, and economic development in the Sierra Nevada region.  There are numerous 
benefits to be derived by improving the watershed health of the region s forests that serve as the 

e State and rivers that serve as its source of water.  A key element of this work must focus 
on understanding and working to restore methods of ecosystem management guided by the Original 
People of the area, who once managed an abundant forest, meadow and river ecosystem prior to the 
Gold Rush.  Additionally, lasting mining contamination in the communities that have grown up on top of 
these old mines where people live, work and recreate must be cleaned up. 
 
This workshop track focuses primarily on the multiple benefits of addressing the growing problem of reservoir 
siltation impacting many of the Sierra Nevada 
many other opportunities for multiple benefits to be derived from addressing the lasting environmental, cultural 
and health impacts of the Gold Rush.  
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II.   Reservoir Siltation:   Filling up with Rocks, Silt, Mercury and Gold 
A great deal of gold remains Gold Country, some of it mobilized during the heyday of 
gold mining and now trapped behind the dams below these old mines along with the legacy, elemental 
mercury used as part of the gold mining process.  These metals are mixed in with huge amounts of 
gravel, sand, silt, and anything else that flows down the river during a rain storm.  The gold and mercury 
comes to rest when the water stops moving  when it gets to the reservoir. Almost every major river 
and creek in the Sierra Nevada was dammed as part of the mining era.  This region serves as the 
headwaters of both the federal and state water projects that provide 60% of the developed water for 
California.  
 
Over the last many decades, legacy mine tailings and materials have begun to fill up the  
reservoirs, impacting the reservoirs  operational capacity and reducing water storage and water 
management options for many water suppliers.  The Sierra Fund is exploring methods to identify the 
best available technologies and practices needed to remove this sediment from the reservoirs and treat 
it to remove mercury, returning only clean water back to the river. This activity has the potential to 
restore capacity that both improves reservoir management and water storage, while also improving 
water quality and potentially yielding marketable mined products such as gold, rare earth metals, sand 
and gravel.   
 
III.  Recommendations for Action 
The Sierra Fund has identified two related recommendations for action and some next steps to address 
this problem as part of our 2015 Reclaiming the Sierra Conference: 
 

A. Multiple Benefits:  Restore reservoir water storage capacity, improve water quality, 
enhance wildlife habitat, provide environmental benefits, and get gold, too. The 
Sierra Fund is interested in the potential for restoring reservoir capacity and improving water 
quality by removing sediments trapped behind the dams, processing them to remove 
contaminants, and selling or using the products from this activity including gravel, sand and gold.  
This activity has so many benefits  improved water quality, improved storage for rain water, 
improved wildlife habitat and other major environmental benefits.  

 
B. E3 Gold:   Explore the potential for the development of a marketable gold product 

that tells the story of watershed reclamation:  Create a specialty market for gold 
produced as a by-product of this reservoir restoration activity (and other mine reclamation 
activities) to incentivize this market segment, and use this gold to tell the story of reclamation 
through sales campaigns for jewelry and electronics products. 

 
------------------------------------------------------------ 

 
A.   Multiple Benefits:  Restore reservoir water storage capacity, improve water quality, 
enhance wildlife habitat, provide environmental benefits, and get gold, too. 
 
The Sierra Fund is exploring the potential technology, science, policy, legal and practical sides to the 
challenges currently faced by those that need to remove sediment from behind reservoirs choked with 
debris.  Every dam in the State has a predicted lifetime before it completely silts up.  Some have a 
hundred years before they become a lovely meadow.  Some are already becoming dysfunctional due to 
siltation.  A recent study by the USGS and University of California estimated that approximately 1.7 - 2 
million acre feet of water has been displaced by silt in California  
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Removing sediment from reservoirs has been a routine practice in some areas, while other reservoirs 
have not been treated this way.  In some reservoirs, routine dredging for capacity has been stopped 
because of water quality concerns when the mercury entrained in the sediments behind the reservoir is 
disturbed and mobilized by dredging.   
 
One water agency that had to suspend dredging of a reservoir to maintain operational capacity is the 
Nevada Irrigation District (NID).  NID is consequently implementing a pilot project at their Combie 
Reservoir to dredge their reservoir to increase water storage capacity and improve water management, 
using methods that do not create a disturbance of mercury.  In addition to restored water storage 
capacity this project will yield products of gravel, sand, silt, mercury, and gold.  The amount of mercury 
and gold they capture could help quantify how much gold might be recovered by dredging reservoirs.  
NID currently estimates that they will recover from $90,000 - $1 million in gold as a by-product of 
regular reservoir maintenance.  There will also be sales of gravel and sand.  
  
Based on this estimate and anecdotal information, it is possible that hundreds of thousands of ounces of 
gold could be recovered from California reservoirs as part of remediation and reclamation efforts.  The 
result of this activity on a large scale could be an increase in water storage capacity, an increase in water 
quality, and in some cases marketable products including sand, gravel, rare earth materials, and gold.   
 
Significant capital investment would be required to retrofit existing reservoir operations that have this 
problem to include a treatment center and a portable dredge and barge operation in order to dredge 

 storage capacity.  While the sale of gold from this source will 
not cover the cost of the reservoir maintenance, it could help offset some of these costs.  When 
marketed, this gold has the potential to help tell the story of the gold rush, and to develop a consumer 
base that would pay a premium for gold from this source.  
 
Next Steps: 
 

1. The State of California needs to study the current status of the water storage reservoirs 
in terms of siltation and its impact on the reservoirs  operational capacity under various climate 
scenarios. 

 
2. The State needs to evaluate potential methods for restoring capacity where this is possible in 

reservoirs that are filling with silt.  These methods must meet rigorous standards of 
environmental protection and restoration.   

 
3. The State should prioritize funding for pilot projects that have multiple benefits including:  

increased water storage, improved water quality, flood control, in-stream habitat restoration, 
and production of useful or marketable materials to help offset some reservoir maintenance 
costs.  A good evaluation of the potential value of gold or other precious metals, minerals, 
gravels and other mined products from reclamation would inform the economic impact of these 
activities. 
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B.     E3 Gold:   Explore the potential for the development of a marketable gold product 
that tells the story of watershed reclamation. 
 
The Sierra Fund defines E3 Gold as a finished gold product or milled gold product that has been ethically 
produced in an environmentally beneficial and economically viable way. 
 

 Ethically produced means that the gold was produced with an ethic of restoration: that land, 
water, and habitats are not harmed in the process; that the workers were protected by the 
appropriate labor laws; and that the customer knows that their product even in its sourcing 
represents a regenerative economic model.  This could also include articulating how the gold 
benefited the local community from which it originated by sustaining local jobs and 
opportunities. A foundational element of this is mine to market  traceability and transparency. 
 

 Environmentally beneficial gold production means that E3 gold was obtained as a by-product of 
legacy mining restoration efforts under the appropriate regulatory permits in California.  
 

 Economically viable means that that process covers its own expenses, and is a viable bottom line 
enterprise.   

 
At an international level there are a number of organizations that are working to promote a market for 

.   
 
The Sierra Fund is interested in establishment of transparent and science-based ways to certify an E3 
gold product. We want to create benefits for the entire supply chain from community being mined, to 
the mine and mill, to jeweler, and establish consumer demand for the product.  We hope to reinvest 
some of the proceeds from sale of the product in efforts to restore the watersheds and to support the 

cultural restoration efforts led by the Original People of the 
areas that were historically mined.   
 
Multiple Benefits:  Production of E3 Gold will result in a 
reduction of legacy pollution, and new green jobs tailored to the 
skills and needs of the Sierra Nevada
continue to suffer high unemployment rates.  Restoring water 
capacity in our existing reservoirs is an even more urgent 
priority given the drought and the projected impacts of climate 
change in the region.  Restoration of the scars left by historic 
mines will also help the region address the climate change 
stresses that are already being experienced, since every 
rainstorm transports more mercury-laced mine debris 
downstream into our water storage reservoirs.  Elimination of 
pollution sources will restore the quality of water in rural 

communities, and over time we hope to document reductions of the high levels of mercury we see in 
locally caught fish enough for women and children to be able to eat them again.   
 

would support national and international demand 
for ethically sourced, branded gold from traceable transparent sources that are part of a new jewelry 
narrative.   Raising consumer awareness on the sourcing of gold in context to jewelry and electronics 
will raise public awareness of the need to reform the hard rock gold mining sector.  
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Considerations for Clarifying the Brand 
The term E3 gold should be transparent, unified, and accountable, as consumers have to trust the 
source in order to have confidence in their purchase.  Simply defined, E3 Gold is only produced as a 
result of a reclamation activity.  It does not apply to new mining operations  only to gold or other 
precious metals or materials that are directly produced as a result of watershed restoration and 
environmentally sensitive reservoir maintenance activities.  
 
Certification of the product is one method of ensuring that consumers are getting the product that they 
are paying for.  While certification does provide consumer confidence it is an expensive, complex, 
potentially divisive, and often controversial process. Instead of certification, written standards may be 
adequate to ensure confidence and establishing standards will not require changes to existing regulations 
whereas certification could. 
 
An alternative to certification would be to impose a business model on those gold producers who want 
to be certified E3 that requires them to meet standards beyond standard California statutes.  One path 
could be to create a standard for E3 products that are not enacted as legal statute but instead augment 
existing California Surface Mining Act regulations with principles such as ethical sourcing (such as 
requirements that the community supports the reclamation activity) and high environment standards (no 
cyanide or mercury, no water quality or quantity impacts).  These principles would focus on the chain of 
custody and the environmental claims, and ensure that the proceeds go toward well-defined cultural and 
environmental restoration priorities.   
 
Recycled gold does not meet the test for E3 gold. 
many instances, nothing is being preserved, protected, or restored with recycled gold, nor has it been 
shown to reduce the demand for new mining. 
 
What can be done to successfully market this product?  
The majority of gold used in the U.S. (80% or more) is for jewelry, about 12% for electronics, with gold 
stored by financial institutions accounting for the rest.   The jewelry industry is masterful at using its 
products to tell stories.  Emerging ethical designer jewelers could tell the story of E3 gold that actually is 
restorative to the people and environmental around legacy mines.   
 
In addition, in California there are unique opportunities with the computer technology industry that uses 
gold and rare earth materials.  The electronics industry is located on top of mine scarred lands and near 
water bodies badly contaminated with mercury.  They could play a big role in helping to clean up.   
 
Next Steps: 
 

1. Monitor the amount of gold, rare earth and other metals, and mercury recovered in NID s 
Combie Reservoir Project, to provide increasingly solid data points to answer the question of 
how much gold and other valuable metals and minerals might be recovered through a regular 
management program of dredging reservoirs in the Gold Country.  Identify and monitor other 
Gold Country Foothill reservoir sites to help flesh out how the gold and other products from 
restoring water storage capacity vary across the region. 

 
2. Conduct additional research on how much gold is available through reservoir maintenance and 

mine reclamation p Gold Country and downstream from legacy gold mines. 
Develop a projected lifetime of the potential reclamation projects that acknowledges that the 
supply is finite.  
 



Multiple Benefits of Restoration Activities in the Gold Country Reclaiming the Sierra 2015 Issue Paper 
Version 3  March 13, 2015  Page 6 
  

3. Conduct market research to get a better handle on the opportunities and challenges in the 
various market segments for gold (mining, smelting, refining, and end uses of jewelry and 
electronics). Reach out to the electronics industry to learn about their current sourcing 
practices.   
 

4. Define job creation benefits and include these as part of the E3 Gold story.   



PROJECT PURPOSE
& DESCRIPTION

The Nevada Irrigation District (NID) will remove
sediment and mercury from Combie Reservoir on
the Bear River over a three- to five-year period.
Sediment will be removed using a low-impact
dredge, and mercury will be removed using a new
centrifuge technology called the Knelson
Concentrator.  This project seeks to restore and
maintain water storage capacity, improve recre-
ational activities and have lasting environmental
benefits in the Bear River and downstream water
bodies (San Francisco Bay and Delta).  This inno-
vative pilot project utilizes NID land, waters of the
United States and private industry resources and
promotes watershed stewardship.

BACKGROUND

California's Sierra Nevada watersheds have been
significantly and adversely impacted by historic
gold mining activities.  As a result, numerous
streams, rivers and reservoirs in the Sierra contain
high levels of mercury that escaped gold mining
operations more than a century ago. The nation
benefited from the California Gold Rush but
Californians continue to suffer the consequences. 

Mercury is a water quality constituent of concern
listed in the California Toxics Rule by the
Environmental Protection Agency. Liquid mercury
is visible in stream bed sediment, migrating down-
stream, contaminating fish, and increasing risk to
humans.  Consumption of fish from these water
bodies can lead to developmental delays in fetus-
es, infants and children.  The California Water
Resources Control Board is developing Total
Maximum Daily Load (TMDL) for methyl-mercury,
the form of mercury found in fish tissue.  Board
staff is eager to incorporate the results of this proj-
ect into those standards.  After several public
meetings, there is no known opposition to this proj-
ect.

Combie Reservoir Sediment and Mercury Removal
A Water Supply Maintenance Project

NEVADA IRRIGATION DISTRICT



OBJECTIVES 

• Remove accumulated sediments and restore water
storage capacity through dredging

• Remove mercury and prevent contamination in
downstream reaches

• Demonstrate effective reservoir maintenance
and mercury removal processes using dredging

operations

• Collaborate with and support local industries
(sand, gravel, etc) 

• Improve recreational activities  on Combie
Reservoir

• Study effects of project 
activities relating to 

mercury transport and methylation

LOCATION

Combie Reservoir is located approximately 60
miles northeast of Sacramento on the western
slope of the Sierra Nevada foothills in Northern
California.  The project is located at the northeast-
ern section of Combie Reservoir on the Bear River.
Combie Reservoir straddles the Nevada-Placer
County line east of the Lake of the Pines communi-
ty and west of the Meadow Vista community (see
map). 

FUNDING SOURCES, 
NEEDS & BENEFITS

The total cost of this project is estimated at $9 mil-
lion.  The project will require up to five years to
remove and process about 200,000 tons of sedi-
ment and 100 pounds of mercury from the Bear
River and Combie Reservoir.   NID, private indus-
try, the Sierra Nevada Conservancy and others will
provide matching funds.  If this project demon-
strates that mercury can successfully be removed
from sediments, it can be applied to other reservoir
maintenance activities as a best management
practice (BMP).  Implementation of this BMP would
be beneficial to all Californians.  

STATE OF CALIFORNIA PERMITS

CALIFORNIA REGIONAL
WATER QUALITY CONTROL BOARD 

NPDES Permit and Anti-Degradation Findings   

CALIFORNIA DEPARTMENT 
OF FISH AND GAME 

Stream Alteration Permit

SUPPORTING 
ORGANIZATIONS

• United States Geological Survey
(USGS)

• California Regional Water 
Quality Control Board 

• California Department of Fish & Game 
• Sierra Nevada Conservancy 
• CABY (Cosumnes American Bear Yuba  

River Integrated Regional Water
Management Planning Group)  

• The Sierra Fund

Combie Reservoir Sediment and Mercury Removal
A Water Supply Maintenance Project

NEVADA IRRIGATION DISTRICT

ADDITIONAL INFORMATION

Contact:
Tim Crough
Assistant General Manager
Nevada Irrigation District

Phone: 
(530) 273-6185
E-mail: 
combiesediment@nidwater.com.

www.nidwater.com
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COMBIE RESERVOIR
SEDIMENT & MERCURY REMOVAL

Dredging occurs in the reservoir at the inlet of the Bear River.
The dredged material is transported along the levee road in a pipe
to the mercury extraction equipment at the project site.
Discharge from the mercury extraction equipment is dewatered
and hauled off-site; effluent water is released into a series of
containment chambers separated by floating turbidity barriers in
the pond.  Mercury and Total Suspended Solids monitoring will occur
during dredging operation as well as pre-and post-project.

SITE  MAP

FIGURE 2
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Marc	  Choyt Fair	  Jewelry	  Action
Becky	  Damazo	  	   California	  State	  University	  Chico,	  School	  of	  Nursing
Caleb	  Dardick South	  Yuba	  River	  Citizens	  Leaue
Steve	  Evans Friends	  of	  the	  River
Ellison	  Folk Shute,	  Mihaly	  and	  Weinberger
Alison	  Harvey Friends	  of	  the	  North	  Fork	  American	  River
Roger	  Hicks,	  M.D. Yubadocs	  Urgent	  Care
Jane	  Hightower,	  M.D. Internal	  Medicine
Rick	  Humphreys State	  Water	  Resources	  Control	  Board	  (retired)
Robert	  N.	  Joehnck Attorney
Jonathan	  Kusel,	  Ph.D. Sierra	  Institute	  for	  Community	  and	  the	  Environment
John	  Lane Teichert	  Materials
John	  Lane Chico	  Environmental/State	  Mining	  and	  Geology	  Board
Kyle	  Leach	  ,	  P.G. Consulting	  Geologist/Sierra	  Streams	  Institute
Stephen	  McCord,	  Ph.D. McCord	  Environmental,	  Inc.
Christina	  Miller Ethical	  Metalsmiths
Jason	  Muir,	  P.E.,	  G.E. Holdrege	  &	  Kull
Sherri	  Norris California	  Indian	  Environmental	  Alliance
Micheal	  Ben	  Ortiz Calling	  Back	  the	  Salmon
Lauren	  Pagel EARTHWORKS
David	  Peterson The	  Geoservices	  Group
Chauncey	  Poston realtor
Mike	  Powell,	  D.O. Internal	  Medicine	  and	  Rheumatology
Alberto	  Ramirez Teichert
Gary	  Reedy South	  Yuba	  River	  Citizens	  League
Greg	  Reller Burleson	  Consulting
Ren	  Reynolds Enterprise	  Rancheria
Mark	  Selverston,	  M.A.,	  RPA Sonoma	  State	  University	  Anthropological	  Studies	  Center
Jeff	  Shellito fisheries	  advocate
Robert	  Shibatani The	  Shibatani	  Group,	  Inc.	  
Fraser	  Shilling,	  Ph.D. UC	  Davis
Darrel	  Slotton UC	  Davis
Greg	  Taylor,	  Ph.D. CSU,	  Chico
Lisa	  Thompson,	  Ph.D.
Craig	  Tucker,	  Ph.D. Karuk	  Tribe
Steve	  Wilensky Calaveras	  Co.	  Supervisor
Vida	  Wright Veridico	  Group,	  Inc.
Kendra	  Zamzow,	  Ph.D. Center	  for	  Science	  and	  Public	  Participation

Community	  Advisors:
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Randy	  Adams Department	  of	  Toxic	  Substances	  Control
Charles	  N.	  Alpers,	  Ph.D. U.S.	  Geological	  Survey
Steven	  Becker,	  P.G. Department	  of	  Toxic	  Substances	  Control
Diane	  Colburn CA	  Assembly	  Water,	  Parks	  &	  Wildlife
Tim	  Crough Nevada	  Irrigation	  District
Jennifer	  Curtis US	  Geological	  Survey
Grant	  Eisen Nevada	  County	  Environmental	  Health
Jacob	  Fleck U.S.	  Geological	  Survey
Julie	  Griffith-‐Flatter Sierra	  Nevada	  Conservancy
Bill	  Haigh Bureau	  of	  Land	  Management
Elizabeth	  Haven CA	  State	  Water	  Resources	  Control	  Board
John	  Hillenbrand EPA	  Region	  9
Sandy	  Karinen Department	  of	  Toxic	  Substances	  Control
Dan	  Lubin CA	  Department	  of	  Parks	  and	  Recreation
Patrick	  Morris Central	  Valley	  Water	  Quality	  Control	  Bd
Cy	  Oggins CA	  State	  Lands	  Commission
Sarah	  Reeves CA	  Department	  of	  Conservation
Tamara	  Sasaki CA	  Department	  of	  Parks	  and	  Recreation
Stephen	  Testa State	  Mining	  &	  Geology	  Board
Alyce	  Ujihara CA	  Department	  of	  Public	  Health
Cyndie	  Walck CA	  Department	  of	  Parks	  and	  Recreation
Ian	  Walker CA	  Department	  of	  Public	  Health
Rick	  Weaver U.S.	  Forest	  Service
Phil	  Woodward Central	  Valley	  Water	  Quality	  Control	  Board

Agency	  Advisors:

The	  Sierra	  Fund's	  Working	  Group	  consists	  of	  two	  different	  components:
1.	  	  	  	  A	  group	  of	  Community	  Advisors	  which	  includes	  doctors,	  tribal	  representatives	  environmental	  scientists	  and	  
local	  leaders,	  who	  are	  experts	  on	  pertinent	  aspects	  and	  contribute	  to	  our	  work	  through	  document	  review,	  
technical	  advice	  on	  specific	  projects,	  and	  for	  strategic	  visioning	  for	  our	  programs.
2.	  	  	  	  A	  group	  of	  Agency	  Advisors	  who	  work	  with	  The	  Sierra	  Fund	  to	  ensure	  that	  their	  agencies'	  roles,	  
responsibilities	  and	  actions	  are	  appropriately	  characterized.

The	  Sierra	  Fund's	  Working	  Group	  was	  created	  to	  provide	  expert	  technical	  support	  and	  direction	  to	  our	  
Reclaiming	  the	  Sierra	  Initiative.	  	  Our	  advisors	  include	  senior	  staff	  at	  every	  regulatory	  or	  landowning	  agency	  
affected	  by	  legacy	  mines,	  as	  well	  as	  concerned	  community	  members,	  tribes,	  environmental	  activists,	  and	  
academics.	  	  Many	  of	  are	  leaders	  in	  their	  field.	  	  

The	  majority	  of	  the	  advisors	  on	  our	  Working	  Group	  have	  served	  our	  project	  since	  its	  inception	  in	  2006,	  which	  
illustrates	  the	  pragmatic	  and	  science-‐based	  approach	  and	  cultural	  sensitivity	  we	  have	  maintained	  in	  our	  work.	  	  
We	  are	  proud	  of	  the	  caliber	  of	  individuals	  we	  have	  attracted	  to	  our	  program,	  and	  grateful	  for	  their	  invaluable	  
investment	  in	  our	  work	  through	  hundreds	  of	  hours	  of	  in-‐kind	  assistance	  over	  the	  years.	  	  
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Prioritization of  Remediation Efforts 
The Sierra Fund  Reclaiming the Sierra 2015 Issue Paper  Version 2  March 17, 2015 

This issue paper has been developed by The Sierra Fund to frame the Abandoned Mine Lands Site 
Prioritization and Coordination track of the Reclaiming the Sierra 2015 conference.  This and the three 
other issue papers associated with the three other event tracks are working documents intended to frame the 
conference track.  As a result, they will be revised and updated  leading up to the conference. The Sierra 
Fund will produce an outcomes paper on this topic based on the conference proceedings , which will be 
published after the conference. 

The Challenge 
Hydraulic and hardrock mining activities throughout California in the late 1800s and early 1900s left 
behind 10-13 million pounds of mercury, numerous mine-scarred landscapes and countless physical 
hazards. State and federal agencies responsible for addressing environmental risks associated with 
contaminated lands continue to identify, catalogue, and clean up mercury and other contaminants from 
such areas in the Sierra Nevada and elsewhere. Mercury and other contaminants from abandoned mine 
land discharge and in-stream legacy sources present special challenges because there are no clearly 
responsible parties that can be ordered to perform cleanup actions. 

Technical challenges to addressing mercury contamination come from the timing and types of hydrologic 
and ecologic processes acting on mercury in combination with the wide variety of conditions in 

s watersheds. Upstream sources of mercury (be they human or natural sources) can impair 
many beneficial uses far downstream through several hydrologic and ecologic processes. These 
processes operate and respond to physical, chemical, and biological drivers at time scales ranging from 
diurnal (dam releases, photodemethylation, wetting/drying cycles) to seasonal (snowmelt, reservoir 
stratification) to decadal (sediment transport through reservoirs and floodplains). Simplifying and 
prioritizing those ranges of conditions for policy decisions and planning commonly leads to arguments in 
which uncertainty trumps action. 

In addition, environmental regulations present an ironic set of challenges when it comes to addressing 
the results of streams of unregulated waste over a century or more. Under the federal Clean Water 

parties representing neither the discharger nor the regulatory authority) are able to 
sue dischargers for violations and recover legal fees, if successful. A so-called Good Samaritan who 
cleans up such sites for environmental benefit could be forever liable to meet national Clean Water Act 
standards. The threat of third-party lawsuits thus creates a situation whereby environmental law is 
discouraging environmental restoration. 

Recently, State regulators have begun developing regulatory control programs that address mercury 
pollution found downstream of the Sierra Nevada

center of San Francisco Bay. The 
Delta program allocates methylmercury load reductions to in-Delta sources and allows them to conduct 
control studies during the first phase of implementation. The program also allocates reductions to the 
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major Delta tributaries, but not to any sources within those tributary watersheds. Currently, state 
regulators are attempting to develop statewide objectives for mercury in fish tissue, and concurrently to 
develop control programs for impaired reservoirs and other water bodies (separately) to attain those 
objectives.  

The legal and financial mechanisms that either promote or discourage abandoned mine cleanup are 
directly related to current land ownership and liability. Local land use authorities, such as counties and 
irrigation districts, are left with the burden of abandoned mine-impacted lands because they prevent 
growth and development and/or they occupy otherwise valuable space. The capacity for local land use 
authorities to assess mine sites and evaluate their impacts is insufficient and progress is slow. Strategic 
and comprehensive efforts to develop a prioritization of abandoned mines that need cleanup have not 
occurred locally or statewide. The Abandoned Mine Lands Unit at the CA Department of Conservation 
is developing the capacity to embark on such an effort. 

Watershed Connections: Prioritization 
Addressing abandoned mine sites on a site-by-site basis is akin to treating an epidemic by providing care 
to only those patients that find their way to a doctor.  A proactive strategic approach that is 
comprehensive across California is a smarter and more effective method of abating the contamination 
and physical hazards posed by abandoned mine lands. 

Upstream sources of mercury contamination continue to contribute contaminated sediments to 
downstream reaches, from the headwaters of the Sierra to the Delta. Mercury contaminated sediments 
accumulate behind impoundments and water carrying sediment-bound mercury is transported over 
impoundments during storm conditions. These watershed processes need to be considered when 
prioritizing sites for cleanup. Prioritization of remediation efforts on upstream sources of mercury 
contamination must consider numerous factors; including percent contribution of mercury contaminated 
discharge, but also factors such as land ownership and access. Prioritization of remediation efforts on 
reservoirs where contaminated sediments accumulate must consider the rate at which new sediments 
that contain mercury will re-enter the reservoir. 

The CAMLAG group led by the Department of Conservation is responsible for coordinating agency 
groups that own abandoned mine lands and in some cases can contribute funds towards remediation, 
specifically towards the remediation of physical hazards.  However, the remediation effort on public 
lands is largely driven by the landowning agencies, and is not coordinated or integrated on a watershed 
or statewide scale, missing the potential for a net benefit of cumulative and coordinated efforts of 
upstream source remediation.  

Watershed and water management decision makers need quantitative tools to compare alternative 
management scenarios. Should a reservoir manager install and operate in perpetuity a capital- and 
energy-intensive reservoir oxygenation system, or stabilize erodible mercury-contaminated streambanks 
upstream? When and by how much will a mine site cleanup provide benefits to the Yolo Bypass 
downstream? How does a watershed-wide approach to abandoned mine cleanup get implemented in an 
era of patchwork land ownership and management? 
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Watershed Connections: Modeling  
Strategic prioritization of remediation efforts can be informed by models developed for a particular 
constituent, such as mercury. Watershed-scale mercury models are needed to track inorganic mercury 
from watershed sources to methylating environments, and then methylmercury from those 
environments through food webs. Modeling strategies for addressing public health and environmental 
concerns will need to consider these broad ranges of factors, time scales, and space scales.  

In other areas of environmental management, payments for watershed services have been a valuable tool 
to incentivize downstream communities to contribute to the cleanup of upstream contamination. 
However, such programs may rely upon models that predict the net benefit of removing mercury at an 
upstream location to a net reduction at a downstream location, which in the case of mercury and its 
many forms is a difficult translation.  

still 

program. Complex hydrodynamic, water quality, and ecosystem mercury models are currently being 
developed for the Delta and Yolo Bypass to predict effects of future water and land management 
scenarios there. Reservoir releases, downstream water management, water quality, and tide-influenced 
hydrodynamic models have been linked and applied to simulate the movement of other pollutants from 
the Sierra Nevada through the Central Valley and Delta.  

Goals for the Session 
This session will describe the current knowledge gained from monitoring and field studies, summarize 
current and proposed regulations driving actions to address mercury contamination, and describe 
simulation models under development.  

Session panelists and participants will be asked to discuss prioritization efforts, including: 

 Work with local land use authorities to improve and implement mine assessment and 
prioritization protocols, and draft ordinance language that can be adopted by counties to inform 
smart growth. 

 Work with downstream water managers seeking lower-cost solutions to mercury impairments 
upstream. Objectives to consider and prioritize may include: conduct spatial analyses to 
prioritize watersheds and projects, build statistical models correlating causal factors with 
impairments, monitor at the watershed scale, implement pilot control projects, and develop 
cost-benefit curves. 
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Best Available Techniques for Mine 
Impacted Lands (BATMIL) 
The Sierra Fund  Reclaiming the Sierra 2015 Issue Paper  Version 2  March 17, 2015 

This issue paper has been developed by The Sierra Fund to frame the Best Available Techniques track of 
the Reclaiming the Sierra 2015 conference.  This and the three other issue papers associated with the three 
other event tracks are working documents  intended to frame the conference  track.  As a result, they 
will be revised and updated  leading up to the conference. The Sierra Fund will produce an outcomes paper 
on this topic based on the conference proceedings, which will be published after the co nference.  
  

Definition of BATs Best Available Techniques (BATs) is used here to refer to the most appropriate, cost-effective methods to 
abate environmental contamination. Similar terms include Best Available Technology, Best Available Means, 
Best Management Practices or Best Available Environmental Option. Determining BATs is a moving target 
because best and/or available techniques change over time, and must be re-evaluated periodically.   BAT 
selection is by nature an adaptive management approach. Also, what is considered best depends on site-
specific factors, there is no one-size-fits-all solution. 

Application of BATs at Mine Impacted Lands  
BATs are commonly applied to abate air and water emissions from industrial operations.  BATs for Mine 
Impacted Lands (BATMILs) are techniques that abate pollution associated with previous mining activities. 
BATMILs may be required to address multiple contaminants in multiple environmental compartments 
(land, air, and water), and consider both the long-term benefits and the potential for re-mobilization of 
contaminants during reclamation activities. 

BATMILs can be evaluated and applied in the remediation process as part of the 1.) initial site 
assessment, II.) remediation activities, and III.) evaluation of effective cleanup. 

BATMILs are integral at all steps of the abandoned mine remediation process: 
1. BATMILs for abandoned mine site assessment  

1. BAT for assessing contaminants 
2. BAT for risk assessment  

11. BATMILs for remediation activities 
a. Effective contaminant containment and removal 
b. Passive and semi-passive treatment 
c. Multiple benefits 
d. Feasibility of technology options  

      111. Post-remediation BATMIL effectiveness evaluation 
a. Performance measurements 
b. Predictions and reality 
c. Independent auditors 
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1) BATMILs in Abandoned Mine Site Assessment  
Identification and inventory of the contaminant(s) of concern (COCs) with best available assessment 
methods is required to determine if a technique or technology is effective at removing the COCs.  
Good baseline data, including current contaminant status and historical information, should be compiled 
at the beginning of reclamation planning. Specifically, assessment should include:  

1. BATMILs for assessing contaminants. 
a) Historical Operations. Identification of the contaminants of concern for an abandoned 

mine site should be informed by historical operations by employing a registered archeologist 
and geologist. Understanding the historical operations can help identify where mercury was 
stored and retorted, where discharge was released from chlorination works, and where ore 
was crushed and processed. Soil sampling should target these areas as potential hot spots to 
identify contaminated areas (concentrations of COCs) and to determine the extent (depth 
and width) so that remediation techniques can be designed to site specific conditions.  

 
b) Multiple Contaminants. BATs need to be employed to identify multiple forms of 

contaminants (i.e. dissolved and total metals; elemental and methylmercury; 
nitrate/nitrite/ammonia) and a broad range of contaminants of potential concern (i.e. fuels, 
pesticides) in multiple environmental media (air, water, soil).  The analytical limits of 
detection should be sensitive enough to determine contaminant concentrations at very low 
levels. 
 

c) Hydrologic Flows. Best assessment methods need to include seasonal events and a range 
of hydrologic flows.   Sampling during runoff conditions identifies particulate-bound 
contaminants that move when stream power increases during storm events. Water sampling 
also needs to be conducted during low flow periods to assess contaminants moving via 
groundwater. 

 
2. BATMILs for Risk Assessment. Historical and contemporary baseline data, such as discussed 

above, are important to determine contaminant sources and delineate contaminant pathways.  
Once contaminants, their mobility, and pathways are known, potential 
mammals, birds, humans) potentially at risk can be determined.  In this way, cleanup priorities 
are identified and the appropriate BATMILs brought forward for discussion. 

a) Ecological Receptors.  Apex predators such as eagles or large fish may receive high 
loads of contaminants as a result of biomagnification and bioconcentration through the 
food chain. Once contaminants are identified, the potential for food chain effects 
through chemical mobilization and transformation need to be assessed.  This should 
include measurement of contaminant concentrations at different levels of the food chain. 

b) Human Receptors. The extent to which humans are at risk from direct contact 
(ingesting contaminated soil or water) and indirect contact (ingesting contaminated fish) 
must be understood prior to remediation activities.  This may include modeling, regional 
and ethnic consumption surveys, and other methods. 

c) Thresholds.  Determining the receptors that are at risk from exposure to the 
contamination will dictate the applicable thresholds for the remediation action. Cleanup 
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standards for water quality and soil depend on current and future uses for the site, and 
will guide the site specific regulations and permits. For contaminants such as mercury 
and arsenic, which can bioaccumulate and biomagnify once incorporated into the food 
chain, water and soil regulatory thresholds are indicators of contamination potential 
rather than definitive benchmarks. 

II) BATMILs for Remediation Activities at Abandoned Mines  
Choosing the most appropriate BATs to apply in remediation should consider not only the cost, 
availability, and ability to implement the BAT, but also take into account indirect benefits or harm 
associated with the remediation technique.  An emphasis is placed on water quality and quantity, as 
remediation of water resources is generally the most problematic issue on a site. 

The following criteria are proposed for evaluating techniques for BATMIL status. While all criteria 
cannot always be applied for every mine remediation site, they should all be considered and whenever 
possible implemented to be considered a BATMIL Remediation. 

Technology selection criteria: 

1. Remove and contain contamination.  BATMILs should remove or contain contaminants of 
concern and whenever possible go beyond temporarily retaining them on site or making them 
temporarily inert with the modification of environmental conditions such pH or solubility.  The 
fate and transport of contaminants such as mercury and arsenic means that the BATMIL 
approach must consider best available science regarding transport mechanisms that may lead to 
offsite contamination. Evaluation of BATMILs needs to consider and minimize re-mobilization, 
including atmospheric transport and risks from remediation activities themselves, such as 
dredging or moving soil, that can risk re-releasing contaminants.   

2. Passive and Semi-Passive Treatment.  Passive and semi-passive treatment are technologies 
employed to contain contamination temporarily (e.g. require dredging) or permanently on site 
with a low carbon footprint, and may be the only feasible option in remote areas that are not 
serviced by year-round road access or the power grid.  However, evaluation of these 
technologies with other options must consider the potential for contaminants to enter the 
environment (e.g.  mercury methylation or gaseous emissions) under both routine operations 
and if there is an upset in the treatment system.   

3. Assess potential for harm.  BATMILs should not create additional impacts to surface water 
bodies by increasing, diverting or discharging flow to drainages. Similarly BATMILs should not 
negatively alter the stage, flow paths or water quality of groundwater resources including private 
wells. Technologies need to be assessed for the potential to adversely impact water quality and 
water resources, including the potential for mine-related contamination to travel off site during 
and after mining and/or reclamation. 
 

4. Multiple Benefits. BATs should take into account multiple benefits associated with the 
remediation technique.  For example, if a contaminant is removed, will a fishery be restored, is 
water storage space returned, is a sellable product created such as aggregate or gold that can be 
used to offset the costs of remediation?  Multiple benefits can also be evaluated using models, 
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such as pollution offset models, where a predicted reduction in a pollutant at a downstream 
location is made based off of upstream remediation/removal of contaminants.  
 

5. Feasibility of Technology Options.  
such as lime treatment for acid drainage, and new, innovative technologies or proven 
technologies taken to a different scale or different environment.  When evaluating BATMILs for 
a site, it is important to consider the foundational reasons for potential success, but to be 
prepared in the event of partial or complete failure. 

a) Precedent of Proof of Concept. Under what conditions has the technology been 
applied?  What were the standards or contaminant concentrations that needed to be 
met?  New technologies should not be taken directly from the lab to a remediation site. 
To determine the effectiveness of removal techniques or technologies, replicate tests 
with control groups may be necessary. This testing phase can be very expensive and can 
be done at a pilot scale to inform full operation conditions and environmental 
permitting.  Successful pilot scale testing should then be applied to small-scale 
remediation plots before being applied to large scale sites. 

b) Contingencies and backups.  Contingency and backup actions need to be considered 
in case the chosen BATMIL is ineffective or only partially effective.  The point at which 
these need to be employed may be obvious, or may be decided after regular evaluation 
of the effectiveness of the applied technologies. 

III) Post-Remediation BATMIL Effectiveness Evaluation  
The desired outcome is for the after-project condition to have less contaminant(s) than the before-
project condition. The effectiveness of the BATMILs employed needs to be assessed over time as part of 
an adaptive management strategy.  Once BATMILs are chosen, the criteria by which they will be 
assessed for effectiveness needs to be decided on, as well as secondary measures to employ if the 
original approach is ineffective. 

1. Performance Measures. Before remediation activities begin, site-specific performance measures 
should be created that will be used to evaluate the effectiveness of the remediation techniques.  The 
performance measures should be explicitly stated for each BATMIL project to ensure that treatment 
techniques are successful and benefits are long lasting. 

a) Regulatory Criteria.  One type of performance measure could be meeting regulatory 
criteria for water and air quality standards, and explicitly stating the water quality uses 
that will be attained under successful remediation. 

b) Biological Criteria.  Performance measures could include specific and measurable 
improvements in habitat, macroinvertebrate abundance and diversity, or ecosystem 
function.  It could include a measurable decrease in contaminants in the food chain over 
a stated period of time. 

2. Predictions and Reality. Specific performance goals and measurable results need to be written 
into the reclamation permit.  The reclamation permit needs to require regular evaluation periods 
during which the effective results are measured.  Additional or different reclamation techniques may 
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need to be employed to achieve the stated goals and results if predicted results are not observed in 
the expected time.   

3. Independent Auditors. Both the development of performance measures and the actual 
evaluations should involve independent auditors in addition to regulators and responsible parties. 
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Improving Mine Reclamation in California  
 
The Sier ra Fund  Reclaiming the Sier ra 2015 Issue Paper  Version 4  March 17, 2015 
 
This issue paper has been developed by The Sierra Fund to frame the Policy and Coordination track of the 
Reclaiming the Sierra 2015 conference.  This and the three other issue papers associated with the three 
other event tracks are working documents  intended to frame the conference  track.  As a result, they will be 
revised and updated leading up to the conference. The Sierra Fund will produce an outcomes paper on this 
topic based on the conference proceedings , which will be published after the conference. 
 
 
Overview 
In the early days of the gold and silver strikes, mining in California was totally unregulated. The first 
mining regulations pertained to making and holding mining claims. Later, President Grant signed the 
federal 1872 Surface Mining Act which established the state 
regulating mining in the state.  Regulation of mining practices based on their environmental impacts 

in 1884 of which essentially ended large scale hydraulic mining in the 
state.    
 
Based on the federal 1872 Mining law, for more than 100 years, mine operators in California were under 
no obligation to reclaim their mines  they just took the gold or other precious metals and walked away 
from the mines, leaving physical and chemical hazards behind.  These mines continue to present hazards 
to the public and the ecosystem.    
 
With the adoption of the California Surface Mining and Reclamation Act (SMARA) in 1975, mines in 
California were required for the first time to reclaim the land after operations ended.  In an effort to 
stop the creation of any more un-remediated mines, current mining law requires reclamation of any new 
mines in preparation for a beneficial end use.  Unfortunately, despite laws requiring otherwise, not all 
modern mines undergo reclamation, leaving new scars on the land and the potential for new physical and 
chemical hazards created by the mining activity.   
 
This paper explores the issue of improving mine reclamation in California.  The Sierra Fund is looking at 

th and 20th centuries and improving the 
enforcement of mining law on current mines to ensure that no new environmental problems are created 
by poorly reclaimed mines, therefore the topic of incentivizing mine reclamation the topic is presented in 
two sections: 
 

I.  Post-CA SMARA current mining operations and reclamation  
II.  Pre-CA SMARA legacy mines remediation 

 
Pre- vs. Post-SMARA Makes a Difference:   mines have different 
regulations depending upon their operational status in 1976: 
 

 Mines that shut their doors prior to 1976 were not required to conduct reclamation activities.  
.  There are an estimated 47,000 

abandoned mines in the State, 67% of them on federal land. 
 

 Mines that started operation prior to 1976, and before zoning regulations in that county or city 
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may have required various permits,  and that have continued to operate, are considered to have 
 - in a special 

policy environment.  They are still required to have an updated reclamation plan and to be 
regularly inspected.  A finding of vested rights only removes the requirement for a use permit 
and evaluation under the California Environmental Quality Act (CEQA) for existing operations.  
Any expansion of the operation requires a permit and a CEQA review for the area outside of 
the existing vested right.  A reclamation plan, annual inspections and financial assurances are still 
required for all operations, vested or not. 

 
 Mines that started operation after 1976 are required by their lead agency to undergo a full 

CEQA evaluation and development of a reclamation plan prior to receiving a permit for 
operation.  These mines are required to post bonds to cover the cost of reclamation when the 
operation ends. They are supposed to be regularly inspected and to be reclaimed to a beneficial 
end use when operation ceases.   

 
I. Post CA-SMARA Mining Issues 
 
The California Surface Mining and Reclamation Act (SMARA) was adopted in 1975 to regulate both the 
opening of new mines and the reclamation of any currently operating mines (that were not closed by 
1988).  It has been amended several times over the last 40 years.   Prior to the adoption of the California 
SMARA and its later amendments, California did not have a regulatory scheme for mining and there 
were no requirements that mines be reclaimed.   
 
SMARA delegates mine regulatory and permitting functions on all property to the local land use agency, 

of mines required 
by CEQA, as well as review and approve the reclamation plan and associated financial surety documents 
as part of the overall mining permit they issue.  The lead agency is also responsible for mine inspections 
and enforcement activities.   
 
California SMARA law applies on federal lands when more than one acre of disturbance or more than 
1,000 cubic yards of overburden or product is removed.   All mines on federal lands are regulated by the 
land manager, usually the US Bureau of Land Management (BLM), the US Forest Service (USFS) or 
National Park Service (NPS).   

 
One upshot of this regulatory structure in the State is that mine permitting involves 57 counties and 
scores of cities regulating mines, plus dozens of mine land-owning state and federal agencies, each with 
their own regulations and procedures.  These manage not only the permitting and oversight of the min
operation and reclamation, but also discharges to land and water and other environmental impacts. 
 
There are a several agencies and statutes which shape modern mine permitting in California: 
 

 Lead Agencies (usually cities and counties):  SMARA established that local government is 
the lead agency for implementing and enforcing SMARA.  The local agency approval process has 
been amended several times over the decades since passage of SMARA.  Lead agencies are 
responsible for making decisions on all elements of the permitting process.   

 
Mine operators seeking a permit to open a new mine under current law have to perform an 
environmental review of their operation and proposed reclamation plan, agree to a financial 
assurance/bonding tool that will pay for the reclamation plan, and receive a permit.  County and 
City Planning Departments coordinate this permit process.   The lead agency is also responsible 
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for enforcing all elements of the permit, including doing annual inspections, increasing the 
Financial Assurance if warranted, and working with the operator throughout the project 
including getting the project reclaimed.  Lead agencies have decision authority over: 

 
o Mine Permit/Conditional Use Permit:  deciding whether mining is the highest and best, most 

appropriate use for the property, or if it is incompatible with the General Plan and/or 
surrounding existing land uses; deciding what sorts of mitigations the permit operator might 
need to implement to reduce impacts on traffic, noise, dust, environmental and cultural 
resources; and approving the mine operator s mining methods. 

 
o Reclamation Plan:  ensuring that the mining process will unfold as outlined in the permit 

(usually mining plans are staged into several phases), deciding what the land use will be used 
for post-mining and ensuring that the Reclamation Plan leaves behind a properly contoured 
and vegetated property for this post-mining use.  Usually this end use is compatible with the 
General Plan and zoning for the parcel. 

 
o Environmental Documents required by the California Environmental Quality Act (CEQA):  

deciding whether there are any significant and unmitigable impacts that will result from the 
project; doing appropriate review of those impacts and developing a range of alternatives to 
address or mitigate those impacts; approving a final environmental document (whether it be 
a full Environmental Impact Report (EIR) or a Negative Declaration that declares there are 
no unmitigable impacts).  A project may be permitted even with significant environmental 
impacts anticipated if the project  

 
o Financial Assurances:  ensuring that there is enough money in the financial instrument  

usually a bond but sometimes cash in a bank  to reclaim the site to the standards in the 
Reclamation Plan.  The State recommends that this amount be at least $5,000 per acre of 
surface disturbed. 

 
 CA Office of Mine Reclamation (OMR), part of the Department of Conservation (DOC), is 

the primary state agency with oversight over mine regulation as outlined by SMARA.  It has a 
limited role in implementing SMARA as those powers have been reserved for local government.  
OMR may comment on the reclamation plan to ensure compliance with state law prior to 
approval of the plan by the lead agency.   

 
 CA State Mining & Geology Board (SMGB) represents the State's interest in the 

development, utilization and conservation of mineral resources; reclamation of mined lands; 
development of geologic and seismic hazard information; and to provide a forum for public 
redress. The SMGB is composed of nine members appointed by the Governor, and confirmed by 
the Senate, for four-year terms. The SMGB serves as a regulatory, policy, and appeals body 
representing the State's interests in geology, geologic and seismologic hazards, conservation of 
min   (from their 
website) 
 

 Clean Water Act regulations, enforced in California by the State Water Resources Control 
Board and the Regional Water Quality Control Boards, regulate discharges into the S
waters impaired by contaminants such as mercury, acid mine drainage or excessive sediment.   
The Water B - and nonpoint-
storm water discharge through their permitting structure.   Any active mines with a discharge to 
water must receive a permit from the water board. 
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 CA Department of Fish & Wildlife issues the permit for recreational suction dredge mining 

for gold, in-lieu of a streambed alteration permit.    The State of California defines suction dredge 

permit is structured similarly to a fishing license, allowing suction dredge mining wherever it is 
not specifically prohibited by the landowner. There is a currently a moratorium on issuance of 
these permits.   
 

 Other regulations, depending upon the mine operation, might include permits that pertain to 
air quality, habitat, or historic and cultural resources on the parcel.   
 

Recommendations for Action:   Post-SMARA Mining Issues 
 

The key interest of the State in regulating mining is to ensure that a mine is operated in compliance with 
its permit, which protects the S
mine ceases operation it is remediated to be ready for a beneficial end use.   
 
A. Strengthen SMARA and improve enforcement of SMARA by lead agencies:  Recent 
research by Cali
OMR has shown that SMARA is enforced inconsistently by the counties and cities that serve as lead 
agency.  While some local jurisdictions do an excellent job of regulating their mines, some counties and 
cities have been found to have a spotty record of inspection, enforcement of permit conditions and 
reclamation of mines in their jurisdiction.  Mines that are known to be out of compliance with SMARA 
law are allowed to operate and sell their products to the State despite the mine's failure to comply with 
state law.  In some instances mines have finished operating and collected the financial assurance funds 
without actually doing the reclamation outlined in their reclamation plan. In addition, it has been 
documented that many current mine operators do not pay their annual fees, creating financial strain on 
the regulatory activities funded by these fees. 
 
The State is inhibited in its ability to track lead agency enforcement activities by an antiquated 
administrative system and computer technologies.  It is nearly impossible for the state to track which 
mines in the state have done such things as had their annual inspection or paid their annual fees. 
 
Next Steps: 
 

1. Work with lead agencies to improve inspections:  Ensuring that lead agencies have the resources 
they need to conduct an adequate inspection of the mine is crucial.  For example, the State 
should offer training courses for lead agency staff to improve SMARA-mandated inspections, and 
work closely with lead agencies to ensure that required inspections are being conducted. 

2. Design and implement a new database system that allows lead agencies, the public and the mining 
industry to keep track of the status of each mine in the State.   

3. Review the current financial assurances of every mine in the state and ensure that they are 
adequate for the adopted reclamation plan. 

4. Identify mine operators that have failed to pay their fees and design a method for recovering 
these fees. 

5. Enforce the provisions that require mine operations selling construction materials to the state to 
be in compliance with SMARA. 
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B.   Clarify the regulatory requirements for suction dredge mining permitting:   
The use of a suction dredge to vacuum up the bottom of creeks and streams as part of a gold mining 
operation has been under intense scrutiny by the legislature and courts over the last several years.  The 
multiple and serious environmental impacts of this technology have been well documented.  The impact 
of the suction dredge machines on mercury mobilization was established by research conducted by the 
USGS in the South Yuba River in the last decade.  This research established that the contaminated plume 
that is emitted by the suction dredge violates Clean Water Act standards, and the California Toxics Rule.  
 
A moratorium on the issuance of permits for this activity, enacted first in 2009 and extended in 2012, has 
been the subject of a recent legal decision which has clouded the issue of the legality of suction dredge 
mining.   This ruling about suction dredge mining, regarding whether federal law pre-empts state law in 
regulating suction dredge mining on federal mining claims, has called into question 
moratorium on this form of recreational gold mining.   
 
Next Steps: 
 

1.    Reform recreational suction dredge mining law. 
 
Senator Ben Allen has introduced SB 637 to clarify regulatory structure to ensure that 
recreational suction dredge mining permits adequately protect water quality in the State.   
 
 
II.   Pre-SMARA Legacy Mine Reclamation 
 
There are 47,000 abandoned mines in the state, 2/3 of them on federal land.  All of them present 
potential physical hazards, and about 10% present chemical hazards. Regulations around the reclamation 
of legacy mines that ceased operation before 1976 are the jurisdiction of a variety of governmental 
agencies: 
 

 Lead Agencies such as cities or counties that have legacy, abandoned mines in their jurisdiction 
play a key role in identifying and taking any cleanup of a mine through permitting.  For example, 
when the Nevada County Board of Supervisors became concerned about a legacy copper mine 
in their county inside the Spenceville Wildlife Reserve and asked that action be taken, it was 
remediated within just a few years.  

 
 DOC has an Abandoned Mine Lands Program (AMLP) that has led the effort to address 

legacy, abandoned mines.  The program uses funds generated by a $5.00/oz. fee on gold, and 
$0.10/oz. on silver recovered and sold into the market paid by current mine operations in the 
state.  The AMLP uses this funding to inventory mine sites and remediate physical safety hazards, 
and participate in some contaminant remediation projects on public lands, however the funding 
is insufficient for the state to take on wider scale or more complex site remediation. 

 
 The US Environmental Protection Agency (EPA) has used its authority and funds under the  

towns of Nevada City and Grass Valley have demonstrated how helpful these funds are to assess 
and remediate chemical hazards in those towns.   

 
 Cal/EPA has two agencies that work on legacy mine issues: 

o Clean Water Act regulations, enforced in California by the State Water Resources 
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Control Board (SWRCB) and the Regional Water Boards, have a role in many 
legacy mine remediation activities. Water quality regulations have driven many of the 
mine remediation efforts undertaken in the state recently.  Currently the Board is 
considering a new regulation on the amount of mercury that can be released from 
reservoirs (Total Maximum Daily Load or TMDL), which may impact how legacy mines 
that are discharging mercury into the watersheds above these reservoirs are managed. 
   

o The CA Department of Toxic Substances Control (DTSC) has regulatory 
authority over soil contaminants such as lead, arsenic and other heavy metals often 
associated with legacy mine or mill sites.  They have a regulatory process for assessing 
sites prior to development that is based on the end use of the property in question.   

 
The different regulatory focus of each agency creates different priorities and assessment methods for 
legacy mines.  For example, mercury in soil is regulated by DTSC using certain criteria, mercury 
dissolved in water it is regulated by SWRCB with different criteria, atmospheric mercury is under 
jurisdiction of the air quality agencies, and once it enters into the food chain the Office of Environmental 
Health Hazard Assessment (OEHHA) takes the lead.  Unfortunately, mercury regularly goes between all 
of these forms.   
 
Unlike the traditional sources of pollution that most regulations were designed to address such as 
smokestacks or effluent pipes, ongoing contamination of water by toxic metals from legacy abandoned 
mines is not caused by ongoing industrial activities  instead, it is caused by rain and streams eroding 
surface materials at the legacy mine site.  Storm water runs out of the forests, sometimes through old 
tunnels, and pours metal- or mercury-laden sediments into the river.  For example,  
project at the Malakoff Diggins State Historic Park has collected data that demonstrate that Humbug 
Creek, which drains the old hydraulic mining site, is carrying tons of mercury-contaminated sediment.  
 
Issues of Concern 
There are several challenges to taking on the challenge of remedi  
 
Limited Funding:  Funding for legacy mine reclamation is scarce in California.  Legacy mine reclamation 
activities in most states are funded through taxes on coal, but California is not eligible for these funds.  
Primary funding for mine reclamation in California has come from: 
 

 Federal funds to remediate mines on USFS, BLM or National Park Service lands  
 EPA brownfields funds for remediation of sites with development potential in towns 
 Bond funds managed by various state agencies including the Sierra Nevada Conservancy.  The 

Sierra Nevada Conservancy established a funding program that is the first to ever specifically 
target funds for legacy mine assessment and remediation activities on public lands. 

 A fee collected by the State on gold and silver production. 
 Lawsuit-driven mine cleanups using State general funds or other responsible party sources 

 
Liability Matters:   The Clean Water Act creates real challenges for landowners who may want to 
remediate their property in order to allow development.  Currently, when a cleanup activity significantly 
reduces the amount of contamination discharging into the water using best available technologies and 
methods  but still fails to meet the Clean Water Act quantitative standards  the landowner has actually 
increased their liability even though there may be no viable way to meet these standards.  In these cases, 
identification of best available technologies and methods and requirement that these standards be 
employed could be an acceptable way to reduce or eliminate liability.  This holds true for any modern 
mine that is aiming to reopen on the site of a legacy mine  they will be held responsible for meeting 
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modern Clean Water Act standards after the mine is closed even if the pollution was from a historic 
source. 
 
Permitting a New Mine on and Old Mine:  This regulatory structure creates special challenges for 
legacy gold mines that were never properly reclaimed but whose owners hope to begin gold mining again  
at the former mine site.  This challenge is made even more difficult when development occurred near 
these mines and communities have grown on top of the tunnels or ore bodies that are still loaded with 
gold.   
 
An example of this issue is the current application to open a gold mine in a long-settled neighborhood 
on the San Juan Ridge in Nevada County.  The community was built around a very scarred moonscape  
left behind from hydraulic mining in the late1800s.  In the midst of this mine-scarred landscape, an 
underground mine began operating in the area in the 1990s.  Dewatering of the underground mine in 
order to get to the gold also dewatered the neighborhood wells including one serving the local 
elementary school.  The mine closed in the mid-1990s.  The high price of gold over recent years has 
revived interest in extracting that gold.  In addition to concern about the operation once again beginning 
to pump out the water from underground in order to mine, and the potential impact of that on area 
wells, the neighbors are concerned that the current mine operator has no responsibility to clean up the 
mess left from 100 years ago as long as his surface impact does not impact the historic diggings.  SMARA 
does not speak to the issues of legacy mine reclamation, however discussion of the new operator s role 
in reclaiming these legacy mine wastes will be debated as part of the mine permit approval process.  
 
Due Diligence Prior to Public Acquisition of Toxic Assets:  As awareness of the chemical and 
physical hazards of legacy mines increases, it has become clear that that in some cases the public has 
acquired hazardous lands without realizing it.  For example, State Parks was given or acquired lands in 
the 1960s that were historically important mine sites, and only now are some of the hazards associated 
with those properties becoming apparent.  Almost every old mine site has physical hazards that need to 
be understood prior to acquisition, and about 10% have some form of chemical hazard.  Over the last 
several years The Sierra Fund has documented acquisition of legacy mine sites that were brought into 
public ownership, sometimes at a handsome price, without a prior, careful examination of the potential 
physical and chemical hazards that the public could be exposed to on the site.  On the positive side, 
public ownership of these sometimes toxic assets does allow public funds and efforts to be dedicated to 
the remediation effort.  
 
Steps in the Right Direction 
The Sierra Fund has built relationships with the leaders and institutions with a stake in mining to improve 
coordination around assessing and addressing these legacy mine issues
formed in 2006 as part of creating our 2008 ground-breaking publication .  Different 
subsets of this Working Group have participated in a number of activities:   
 

 Pilot Projects:  There are some tantalizing opportunities for agencies, academics and 
communities to work together to address the challenges left behind by unreclaimed, legacy gold 
mines.  For example, one of pilot projects involves an alphabet 
soup of partners including the California Department of Parks and Recreation and the 
Department of Conservation to assess Humbug Creek which receives the drainage from the 
Malakoff Diggins mining pit. The project will develop a viable plan to improve water quality in the 
creek, and remediate identified physical hazards.  

 
 Reclaiming the Sierra Conference:  The Sierra Fund's Reclaiming the Sierra conference is a 

tool we developed to improve coordination and information exchange between partners not 
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only in government regulatory or land management agencies but also at academic, business, and 
nonprofit organizations, and with communities impacted by mine-scarred lands.   

 
 Legislative oversight hearings have provided an important avenue for governmental agencies 

to provide coordinated and informative presentations to legislators.   The 2014 hearing by the 
Assembly Committee Water, Parks & Wildlife Committee provided a forum for public 
conversation between the various stakeholders interested in mine reclamation.    

 
 New funding through watershed planning:  Communities experiencing impacts from 

unreclaimed mines are leveraging new resources.  The Cosumnes, American, Bear, Yuba (CABY) 
Integrated Regional Water Management (IRWM) group has recently begun a series of 
coordinated projects at several legacy mine sites in their watershed.  These projects range from 
remediating a mine on land owned by the USFS, to exploring the effectiveness of the Combie 
Reservoir mercury removal project by the Nevada Irrigation District, to 
project that is developing management and engineering plans for potential implementation in 
Malakoff Diggins State Historic Park.   These projects give everyone experience navigating 
regulatory procedures and requirements.  Participants are able to to share their valuable 
perspective and ideas on how to meet permitting and cleanup requirements more efficiently and 
effectively when implementing mine remediation. 

 
 CAMLAG:  Coordination has been improved by the re-invigoration of the California 

Abandoned Mine Lands Agency Group (CAMLAG), a governmental inter-agency forum for 
coordination and collaboration on resolving problems stemming from abandoned mines in 

AMLP. 
 
Recommendations for Action:  Reclaiming Legacy Mines 
 
To date there has not been much effort to reclaim legacy mines unless they have highly visible impact, 
such as the infamous Sacramento River fish kills from acid mine drainage from Iron Mountain Mine. Until 
recently the biggest concerns about legacy mines were physical hazards.  Recent concern about the 
contribution of legacy mines to toxic mercury flowing into the Delta and San Francisco Bay, however, has 
built awareness of the need to reclaim mines that discharge into tributaries to these water bodies. 
 
There is a real need to reform the policy framework in order to incentivize mine reclamation.  The 
Sierra Fund has identified four strategic objectives to incentivize reclamation:   
 
A.  Improve coordination both among governmental regulatory agencies with jurisdiction 
over private and public land management and reclamation, and also with the academic, 
business, community, and conservation institutions with interest in legacy mine 
reclamation.  
 
A new approach is needed to address mine-scarred lands that can bring all the funding, expertise and 
resources of each local, state, and federal agency together with scientists and communities to create and 
implement specific restoration activities.  This approach could establish a new, site-specific remedy to 
each situation, with a custom team composed of governmental, community, tribal and academic 
institutions leading each effort. 
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Next Steps: 
 

1. Create Joint Agency Task Force to coordinate implementation of selected pilot projects:  The 
Sierra Fund believes that regulatory agencies need to coordinate their permitting around a 
handful of projects, and to agree upon common assessment standards and remediation practices 
for those projects.  In particular, the California Department of Toxic Substances Control and the 
Water Boards, along with federal agencies, could benefit from an agreement across the board for 
common standards of assessment and remediation of selected pilot projects.  Common 
standards are especially important as many abandoned mine sites cross boundaries to cover 
both land owned by the federal government and lands owned by either private individuals or the 
state.  This effort could be led by a special task force of the Secretaries of Cal/EPA and the 
Natural Resources Agency in cooperation with federal agencies including the EPA, the BLM and 
the USFS.   
 
For example, the task force could coordinate pilot projects at abandoned mines that use best 
available techniques on mine impacted lands (BATMILs) and get a special permit from impacted 
agencies that protects the project from liability under the Clean Water Act when these 
remediation activities are put in place and subject to long term monitoring requirements.   This 
would allow a limited number of pilot projects on public land that use a permit process that 
allows the regulatory agencies to permit the project to ensure that it is implemented properly  
and this permit could carry with it liability protection under the Clean Water Act for the project.  
This could be modelled after the Timber Harvest Plan (THP) process that is overseen by the 
California Department of Forestry and Fire Protection but requires input from Department of 
Fish & Wildlife and other local, state, and federal agencies prior to approval. 
 

2. CAMLAG should coordinate and improve for collaboration among agencies, including helping 
create consistent methods of assessing and reclaiming legacy mines and mine waste, as well as 
prioritizing reclamation activities.  This would be an excellent topic for the CAMLAG to discuss 
and bring forward some ideas on how to improve coordination.  This could include formal 
MOUs between state and federal land managers and regulators, new common standards for 
remediation, or an agreed upon set of priorities for cleanup. 
 

3. The State needs to create a process to ensure that lands purchased with public funds for public 
purposes are properly assessed for legacy mining chemical and physical hazards prior to 
acquisition.   
acquisition grant programs are created.  

 
4. The pending Statewide Mercury Program for reservoirs program now under development at the 

State Water Resources Control Board should be used as an opportunity for agencies to work 
with each other to ensure that the regulation directs some investment upstream of the 
reservoirs or in the reservoirs themselves to remove mercury where appropriate.   

 
B.   Develop funding sources for reclamation activities on both public and private lands. 
 
The State needs to develop additional sources of funding for mine remediation of legacy mines. There are 
many opportunities that deserve evaluation for action.  While most major acid mine drainage problems 
have been addressed in the state (for example, numerous mines in the Shasta District), hundreds, if not 
thousands, of polluting and dangerous abandoned mines still litter the landscape and pollute water, 
endangering aquatic and human life.  The State needs adequate funding, and funded partners, over the 
next 20 years to address priority cleanups that still remain. 
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The State gold and silver fees and voter-approved Water Bond (Proposition 1) have money that could be 
used for this purpose.  This could be a modest beginning in providing funds for legacy mines contributing 
mercury to California's watershed.  
 
Another source of funds could be use of the Pollution Credit Finance Authority to allow downstream 
communities to contribute to upstream mine remediation.  This could stop the mercury at its source and 
reduce contamination flowing into the San Francisco Bay and Delta.  Investing in testing methods for 
reducing mercury upstream and assessing the results in the downstream water column and fish tissues 
will help guide financing of proven remediation strategies in the future.   
 
Next Steps: 
 

1. Raise the $5.00/oz. gold fee in California to $20/oz., and tie future changes in the fee to the price 
of gold.   Use these funds to: 
 

- Assess, plan and implement remediation of chemical hazards from mining on public lands;  
- Research and identify remediation technologies and practices that address mercury 

discharge; and  
- Educate and train local government and nonprofit organizations that own a legacy mine 

with physical and/or chemical hazards about reclamation. 
 

2. Explore the potential for a small gold fee on the retail gold consumer transaction and apply 
these funds to remediation of legacy/abandoned mines just like the fee on mined gold. 

 
3. Target new Water Bond funds for pilot projects that contribute to knowledge about how most 

effectively to treat mercury-contaminated watersheds. The grant programs to implement the 
bond need to be shaped to support legacy mine remediation in upstream watersheds including 
sources such as legacy mines on public land, or removing mercury from sediments that have 
been trapped behind reservoirs.   

 
4. Seek support from the philanthropic and business community to help f

environmentally sound, effective technologies and protocols that remediate mercury from legacy 
gold mines in order to qualify for Pollution Credit Finance Authority funding opportunities.  
 

5. Support adequate AML program budgets at the federal land management agencies so that the 
USFS and BLM can continue to partner with the State in prioritizing and funding AML 
remediation over the next 20 years. 

 
C.   Create new incentivizes for mine reclamation using best available technologies and 
practices for responsible and pro-active mine reclamation activities that are protected 
from liability under the Clean Water Act. 
 
Storm water discharge from legacy mine lands needs a different form of regulation than discharge from 
pipes or smokestacks. Fundamental to this new regulatory mechanism is the ability to identify best 
available technologies and management practices  BATMILs  in a consistent way for the unique 
circumstances of legacy mine reclamation.  Another key element of the mechanism must be that 
measurable benefits must accrue to the public as a direct result of the reclamation activity.  Finally, there 
needs to be vigorous oversight of both the reclamation activity as it is implemented and how it is 
monitored over the long run. 
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Next Steps: 
 

1. Create a new mechanism that will allow landowners to use best available technologies and 
practices to treat storm water that is discharging from legacy mines and mine scarred lands 
without increasing their liability.   One potential way to approach this would be to ask the 
legislature to create a new mechanism or non-profit structure in California that has the ability to 

length -
with the cleanup.  A crucial element of this would be the ability to document public benefit from 
the remediation action, such as if the mine-scarred land is publicly owned or is owned by a non-
profit such as a land trust.  Further discussion is needed to help refine how this mechanism 
would work. 
 

2. Based on the success of permitting the pilot projects mentioned earlier, regulatory agencies 
could create a process to accept BATMILs to either replace or be used in conjunction with 
quantitative measures (such as amount of mercury in the water column) when creating 
regulatory actions.  This will help incentivize landowners, whether public or private, to take 
action to improve water quality discharge from storm water flowing through legacy mines and 
into the State's waters.  
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?%&#E'&00)#7,(+#%)-#<&&(#2.0L'(3#$.#;%)0);$&0'X&#$%&#5&0;,01#+'-;%)03&#"0.5#)#%1+0),*';)**1#5'(&+#
-'$&#'(#$%&#Z,<)#2)$&0-%&+#OF)*)L.""#['33'(-P>##?E7#+)$)#%)=&#-%.2(#$%)$#5&0;,01#+'-;%)03&-#"0.5#$%)$#
%1+0),*';)**1#5'(&+#-'$&#2%&(#-$.05#2)$&0#")**-#.(#$%&#-'$&6#5.<'*'X'(3#5&0;,01#*&"$#<&%'(+#"0.5#*&3);1#
5'(&#./&0)$'.(->##?E7#%)-#$&-$&+#$%&#-&+'5&($4*)+&(#2)$&0-#*&)='(3#$%&#-'$&#)(+#*&)0(&+#$%)$#$%&#;*)1-#
)(+#-'*$-#$%)$#)0&#5.<'*'X&+#<1#$%&-&#-$.05-#;)001#&*&5&($)*#5&0;,01#<.,(+#$.#$%&'0#/)0$';*&->##C&#

<&#
$0)(-/.0$&+#5)(1#5'*&-#-,-/&(+&+#'(#$%&#5.='(3#2)$&0>##
#
M.$%#$%&#F)*)L.""#['33'(-#%1+0),*';#5'(&#-'$&#)(+#$%&#M*,&#T&)+#%1+0),*';#5'(&#-'$&#2&0&#*'-$&+#<1#$%&#
[&/)0$5&($#."#9.(-&0=)$'.(# 8<)(+.(&+#F'(&-6#\.*,5&#!P#)-#%)='(3#
/.$&($')**1#-'3('"';)($#&(='0.(5&($)*#%)X)0+-#0&*)$&+#$.#5&0;,01>#?%&#[]9#0&/.0$#0)(L-#5'(&-#.(#-;)*&#
."#J#$.#^#O^#<&'(3#5.-$#/0.<*&5)$';P#".0#$%0&&#;)$&3.0'&-I#;%&5';)*#%)X)0+6#*'L&*'%..+#."#/,<*';#
&B/.-,0&6#)(+#0'-L>#M.$%#$%&#F)*)L.""#-'$&#)(+#$%&#M*,&#T&)+#-'$&#0)(L#R#".0#;%&5';)*#%)X)0+#O5&0;,01P6#
-,33&-$'(3#$%)$#?%&#E'&00)#7,(+#"'(+'(3-#)$#F)*)L.""#;.,*+#<&#)//*';)<*&#$.#$%&#M*,&#T&)+#-'$&#)(+#
-%.,*+#<&#$)L&(#'($.#;.(-'+&0)$'.(>#?%&#*'L&*'%..+#."#/,<*';#&B/.-,0&#'-#%'3%&0#".0#$%&#F)*)L.""#-'$&#O^P#
$%)(#M*,&#T&)+#O_P#/0.<)<*1#+,&#$.#$%&#");$#$%)$#F)*)L.""#'-#)#E$)$&#N)0L>#
#
!$#'-#2&**#L(.2(#$%)$#*&3);1#5'(&-#,-&+#-*,';&-#)(+#-*,';&#$,((&*-6#-,;%#)-#$%.-&#+&-;0'<&+#'(#$%'-#'('$')*#
-$,+16#$.#$0&)$#/*);&0#30)=&*-#".0#3.*+#,-'(3#5&0;,016#)(+#$%)$#$%&#0&5()($-#."#$%&-&#-*,';&-#)(+#
$,((&*-#%)=&#*&"$#)#5&0;,01#;.($)5'()$&+#%.$#-/.$#.(#$%&#*)(+-;)/&#$%)$#;.($'(,&-#$.#+&30)+&#
+.2(-$0&)5#2)$&0<.+'&->##U0&&(%.0(#90&&L6#2%';%#2.,*+#0&;&'=&#$%&#-$.05#2)$&0#+'-;%)03&+#"0.5#
$%'-#-'$&6#'-#)*0&)+1#'5/)'0&+#".0#5&0;,01#);;.0+'(3#$.#$%&#:N8>#?%&#`&=)+)#!00'3)$'.(#['-$0';$#'-#
'(%'<'$&+#"0.5#0&$)'('(3#=)*,)<*&#2)$&0#-$.0)3&#-/);&#'(#G.**'(-#G&-&0=.'0#<&;),-&#."#$%&#5&0;,01#
;.($)5'()$&+#-&+'5&($#$%)$#;.($'(,&-#$.#"'**#$%&#0&-&0=.'06#0&D,'0'(3#`![#$.#+&=&*./#'((.=)$'=&#
0&-&0=.'0#0&-$.0)$'.(#$&;%('D,&-#$%)$#)++0&--#$%&#5&0;,01#;.($)5'()$'.(6#/*);'(3#$%&#<,0+&(#."#$%'-#
*&3);1#.(#*.;)*#3.=&0(5&($#)(+#&""&;$'(3#.,0#/0&;'.,-#2)$&0#-$.0)3&#-/);&>#
#
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?%&#/0&-&(;&#."#5&0;,01#.(#$%'-#-'$&#(&&+-#$.#<&#)--&--&+#/0'.0#$.#'--,)(;&#."#$%&#0&;*)5)$'.(#/*)(#
)(+#;&0$'"';)$'.(#."#$%&#:!G>##

'-#(.$#+&-;0'<&+>#
#
?%&#-/&;'"';#);$'='$'&-#$%)$#$%&#./&0)$.0#2'**#,(+&0$)L&#$.#)--&--#$%&#-'$&#)(+#;0&)$&#$%&#5'$'3)$'.(#
5&)-,0&-#(&&+&+#$.#/.$&($')**1#;)/$,0&#)(+#$0&)$#5&0;,014;.($)5'()$&+#-&+'5&($#)(+#0,(.""#(&&+-#

'(#$%&#=)3,&#",$,0&#$%)$#
)++0&--&-#$%'-#'--,&#'-#(.$#)**.2&+#)-#)#5'$'3)$'.(#5&)-,0&#,(+&0#9:A8>##
#
?%&#ECNNN6#".0#&B)5/*&6#/0./.-&-#$%&#,-&#."#;%&;L#+)5-#$.#0&+,;&#$%&#=&*.;'$1#."#"*.2'(3#2)$&06#
)**.2'(3#-&+'5&($#$.#-&$$*&#)(+#0&+,;'(3#&0.-'.(>##VEUE#)(+#.$%&0#0&-&)0;%&0-#%)=&#-%.2(#$%)$#
/)0$';,*)$&4<.,(+#5&0;,01#+.&-#`]?#-&$$*&6#)(+#$%)$#$%'-#5'$'3)$'.(#2'**#(.$#<&#-,""';'&($#$.#-$./#
5&0;,01#+'-;%)03&#"0.5#$%&#-'$&>#
#
!(#-%.0$6#$%&#ECNNN#5,-$#<&#;.5/*&$&#/0'.0#$.#;&0$'"';)$'.(#."#$%&#&(='0.(5&($)*#+.;,5&($->##!$#
-%.,*+#0&D,'0&#$&-$'(3#".0#5&0;,01#"0.5#-$.05#2)$&0#+'-;%)03&#/0&4./&0)$'.(#."#$%&#5'(&6#+,0'(3#
./&0)$'.(#."#$%&#5'(&6#)(+#/.-$#0&;*)5)$'.(#."#$%&#5'(&>##C'$%.,$#$%'-#;.5/*&$&#ECNNN#$%&#
&(='0.(5&($)*#+.;,5&($-#)0&#'()+&D,)$&>##
#
D"&&E>FG&*/5&E>=C&&?%&#"'()(;')*#)--,0)(;&#0&D,'0&+#".0#$%'-#5'(&#-%.,*+#0&"*&;$#$%&#'--,&-#0)'-&+#'(#
$%'-#*&$$&0>##8#0,*&#."#$%,5<#,-&+#<1#$%&#]""';&#."#F'(&#G&;*)5)$'.(#'-#$%)$#$%&#789:#-%.,*+#<&#
)//0.B'5)$&*1#a^6QQQ#/&0#+'-$,0<&+#);0&>##?%'-#2.,*+#<&#a^6QQQ#B#bQ#);0&-# #.0#)//0.B'5)$&*1#
aR^Q6QQQ>###
#

AA"& <2%(-8-(&F.++%/,3&!1&0*4%C&&A/-,-*)&<,951&

#
0*4%&@C&&'%()*+*,-./&0)*/&

F.++%/,3C&&&

)>##?./-.'*#5,-$#<&#0&$,0(&+#$.#)#-/&;'"';#)5.,($#."#-.'*# #2&#/0./.-&+# (.$#*&--#$%)(#JQc#."#-.'*
0)$%&0#$%)(# #
#
<>##E'(;&#$%&#&(+#,-&#'-#0,0)*#0&-'+&($')*6#<);L"'**#2'**#(&&+#$.#<&#;.5/);$&+#$.#<,'*+'(3#-$)(+)0+->##?%'-#
+'""&0-#"0.5#2%)$#$ 4=&3&$)$'.(#/*)(#/0./.-&-6#)-#$%&1#
)--,5&#./&(#-/);&#)-#)#"'()*#,-&6#)(+#'$-#=&3&$)$'.(#)(+#-.'*'(3#5&$%.+-#0&"*&;$#$%'-#&(+#,-&6#(.$#$%&#

##?%&0&#)0&#+'0&;$*1#;.($0)+';$.01#/0./.-&+#
;.5/);$'(3#-$)(+)0+-#<&$2&&(#$%&-&#+.;,5&($->##?%&#=&3&$)$'.(#/*)(#0&;.55&(+-#(.$#;.5/);$'(3#
$%&#*)(+#O-.#0..$-#;)(#/&(&$0)$&#-.'*#5.0&#&)-'*1P#2%';%#$%&#0&-'+&($')*#<,'*+'(3#-$)(+)0+-#0&D,'0&#
;.5/);$'(3#$%&#-.'*->#
#
0*4%&H7&&=-,-4*,-./&=%*396%&IFC&&0)*(%+%/,&*/5&F.+2*(,-./&.8&#*-)-/43&./&&J*(?8-))%5&<).2%3&

F.++%/,C##?%&#$&05#$)'*'(3-6#)-#'$#'-#<&'(3#,-&+#%&0&6#(&&+-#$.#<&#+&"'(&+#'(;*,+'(3#$%&#&-$'5)$&+#
=.*,5&#."#$)'*'(3-#)(+#2%&$%&0#$%&#$)'*'(3-#;)(#<&#,-&+#$.#");'*'$)$&#0&4=&3&$)$'.(>#
#
0*4%&K7&=-,-4*,-./&=%*396%&IF"&LC&&'%2)*/,-/4&

F.++%/,C##?%&#/*)(#-%.,*+#(.$&#$%)$#-)*=)3&+#30.2$%#5&+')#;)(#<&#,-&+#)*.(3#2'$%#$./-.'*>#
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#
0*4%&K&&=-,-4*,-./&=%*396%&K>C&&F./,6.)&.8&<968*(%&M*,%6&

F.++%/,C##?%&#0,(.""#(&&+-#$.#<&#$&-$&+#+,0'(3#.0#'55&+')$&*1#)"$&0#-'3('"';)($#-$.05#&=&($-#".0#
-&+'5&($#)(+#5&0;,01#,-'(3#:N84;&0$'"'&+#*)<-#)<*&#$.#+&$&;$#5&0;,01#$%)$#'-#<.,(+#$.#-'*$-#)(+#;*)1->##

#(.$#$&-$'(3#'$>#
#
0*4%&@H&&&M*,%6&N9*)-,1&

F.++%/,C##?%&0&#'-#(.#5&($'.(#2%)$-.&=&0#."#5&0;,01#'(#$%'-#+'-;,--'.(>##?%&#/0&-&(;&#."#5&0;,01#'-#
=&01#*'L&*1#)(+#5,-$#<&#'+&($'"'&+#/0'.0#$.#<&3'(('(3#./&0)$'.(#.(#$%&#-'$&>#
&

0*4%&DD&A+2*(,&(O8&

F.++%/,C##?%&#5'(&#./&0)$.0#5,-$#5.('$.0#$%&#-'$&#".0#5&0;,01#+'-;%)03&#/0'.0#$.#<&3'(('(3#
);$'='$'&->##?%'-#2)$&0#$&-$'(3#5,-$#<&#+.(&#+,0'(3#.0#'55&+')$&*1#)"$&0#-'3('"';)($#-$.05#&=&($-#>&
&

& AAA"&& <2%(-8-(&F.++%/,3&!1&0*4%C&&&#$%&'%()*+*,-./&0)*/&&

#
?%&#/,0/.-&#."#$%&#G&;*)5)$'.(#N*)(6#,(+&0#-$)$&#*)26#'-#$.#+&-;0'<&#%.2#$%&#5'(&+#*)(+-#2'**#<&#
0&;*)'5&+#$.#)#,-)<*&#;.(+'$'.(#0&)+'*1#)+)/$)<*&#".0#)*$&0()$&#,-&->#
#
0*4%&PK&&&=-/%&Q2%6*,-./3&&

?%&#G&;*)5)$'.(#N*)(#-$)$&-#$%)$I#
$.#0'/#)(+#-$.;L/'*&#$%&#5)$&0')*#".0#$0)(-/.0$#$.#$%&#/0.;&--'(3#");'*'$1 \&3&$)$'.(#2'**#<&#0&5.=&+6#
2%)$#$./-.'*#'-#$%&0&#2'**#<&#-)*=)3&+#)(+#-$.0&+#'(#-&*&;$&+#)0&)-#".0#,-&#+,0'(3#0&;*)5)$'.(> #
##
F.++%/,C##N0'.0#$.#5'('(36#)#-.'*#-,0=&1#(&&+-#$.#<&#+.(&#$.#+.;,5&($#$%&#=.*,5&#."#$./-.'*#
)=)'*)<*&#".0#,-&#'(#0&;*)5)$'.(>##!"#'(-,""';'&($#$./-.'*#'-#)=)'*)<*&6#.$%&0#30.2$%#5&+')#0&-.,0;&-#2'**#
(&&+#$.#<&#'+&($'"'&+>#OG&D,'0&+#<1#99G#RbJJP>#
#
0*4%&@@&&&#6%*,+%/,7&<,.6*4%&*/5&R-32.3*)&

?%&#G&;*)5)$'.(#N*)(#-$)$&-#$%)$I# ?%&#-&$$*'(3#<)-'(-#2'**#<&#/&0'.+';)**1#;*&)(&+#.,$#)(+#$%&#5)$&0')*#

$%&#5)$&0')*#'(#$%'(#*)1&0-#."#*&--#$%)(#J#"..$#$%';L>#7'(&#)(+#;.)0-&#*)1&0-#."#5)$&0')*#2'**#<&#<*&(+&+#
,-'(3#$%&#0'//&0#$&&$%#.(#$%&#+.X&0> #
#
F.++%/,C##?%'-#-&;$'.(#(&&+-#$.#-$)$&#)#5'('5,5#$%';L(&--#".0#30.2$%#5&+')#0)$%&0#$%)(#.(*1#
$%)(#J#".. #
#
0*4%&@I&&&S.963&.8&Q2%6*,-./3&

?%&#G&;*)5)$'.(#N*)(#-$)$&-#$%)$I#
WIQQ#)>5>#$.#dIQQ#/>5>#OJ_#%.,0-#/&0#+)1P6#-'B#+)1-#)#2&&L#OF.(+)1# #E)$,0+)1P#.0#)//0.B'5)$&*1#RJR#
+)1-#/&0#1&)06#2&)$%&0#/&05'$$'(3>#E,(+)1#2'**#<&#,-&+#".0#=)0'.,-#(.(4/0.+,;$'.(#);$'='$'&-#+,0'(3#
+)1*'3%$#%.,0-6#-,;%#)-#<,$#(.$# #
#
F.++%/,C##S.,0-#."#./&0)$'.(#-%.,*+#<&#-/&;'"';#'(#$%&#,-&#/&05'$>##E.5&#."#$%&#*.,+&-$#-.,(+-#
)--.;')$&+#2'$%#$%&#-'$&#2'**#<&#$%&#<);L4,/#<&&/&0-#.(#$%&#$0,;L->#
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#
0*4%&@H&&&Q2%6*,-./*)&<%B9%/(%&

?%&#G&;*)5)$'.(#N*)(#-$)$&-#$%)$I# G&5.=&#-,0");&#=&3&$)$'.(#'(#$%&#$&5/.0)01#-.'*#)(+#$)'*'(3-#
-$.;L/'*&#)0&)->#N'*&6#0&5.=&#)(+#-$.;L/'*&#=&3&$)$'=&#5)$&0')*#".0#/.--'<*&#-)*=)3&#O;%'//'(36#
0&;*)5)$'.(6#&$;>P> ##
#
F.++%/,C###G&;*)5)$'.(#/*)(# (&&+-#$.#-$)$&#+&"'('$'=&*1#
2%&$%&0#-)*=)3&#'-#/*)((&+#.0#(.$>###
#
0*4%&@K&&&'%()*+*,-./&

?%&#G&;*)5)$'.(#N*)(#-$)$&-#$%)$I# ](;&#)(#)0&)#%)-#<&&(#-,""';'&($*1#5'(&+6#0&;*)5)$'.(#/0.;&+,0&-#
2'**#<&3'(>#!('$')*#0&;*)5)$'.(#/0.;&+,0&-#2'**#.;;,0#)$#$%&#(.0$%&0(#5.-$#/.0$'.(#."#$%&#/0./&0$1#)(+#
&B$&(+#-.,$%2)0+#)-#$%&#5'('(3#'-#;.5/*&$&+>#!"#$#%&'()#$$(*+(,$"-+.(/0(.+'#1+.(/2#-3%+''4#;.($.,0&+#$.#
+&-'0&+#$./.30)/%1#)(+#;.=&0&+#2'$%#)#=&(&&0#."#-.'*> #
#
F.++%/,C##8# =&(&&0#."#-.'* $%&#5'('5,5#$%';L(&--#."#-.'*#(&&+-#$.#<&#
-$)$&+#'(#$%&#/&05'$>#####
#
0*4%&DI&&&&#.2.46*2$-(&F./8-496*,-./&*/5&<968*(%&#6%*,+%/,&

?%&#G&;*)5)$'.(#N*)(#-$)$&-#$%)$I#
)(+#-,0");&#;.(+'$'.(-#".0#-&;.(+#*)(+#,-&-#)-#)**.2&+#<1#$%&#`&=)+)#9.,($1#U&(&0)*#N*)(#)(+#T)(+#
V-&#9.+&>##?%&#);;&--#0.)+-#2'**#0&5)'(#$.#/0.='+&#);;&--#".0#",$,0&#*)(+#,-&->#?%&#$2.#OHP#"0&-%2)$&0#
/.(+-#2'**#0&5)'(#".0#2'*+*'"&#%)<'$)$>#?%&#-%./#<,'*+'(3-#2'**#0&5)'(#.(#-'$&#$.#<&#,-&+#'(#);;.0+)(;&#
2'$%#$%&#&(+#*)(+#,-&#."#$2.#-'(3*&4 #
#
F.++%/,C##:)0*'&0#$%&#&(+#,-&#2)-#-$)$&+#$.#<&#./&(#-/);&>##?%&#&(+#,-&#(&&+-#$.#<&#-/&;'"'&+#)(+#
;.(-'-$&($#$%0.,3%.,$>##!"#$%&#&(+#,-&#'-#$2.#0&-'+&(;&-6#$%&(#"'()(;')*#)--,0)(;&-#-%.,*+#<&#
5)'($)'(&+#,($'*#$2.#0&-'+&(;&-#)0&#;.5/*&$&+>#
#
0*4%&DIODT&&&>6%*&.8&<,*,%;-5%&<-4/-8-(*/(%&UFF'&@T@TV&

?%&#G&;*)5)$'.(#N*)(#-$)$&-#$%)$I#
5'('(3#./&0)$'.(#'-#;.5/*&$&+#'-6#)$#-.5&#",$,0&#$'5&6#@,+3&+#$.#<&#."#/0'5&#'5/.0$)(;&6#$%&#5'(&0)*-#

#
#
F.++%/,C##?%&#/&05'$#-%.,*+#;*&)0*1#-/&;'"1#$%)$#5'('(3#'-#)//0.=&+#".0#3.*+#.(*1>##F'('(3#)330&3)$&#
.0#)(1#.$%&0#5'(&0)*#2.,*+#<&#-,<@&;$#$.#)#(&2#9:A8#/0.;&--#)(+#/&05'$>#
#
0*4%&LD&&&J*(?8-))-/4&8.6&W6!*/&X*/5&W3%3&*/5&'%3.96(%&F./3%6:*,-./&W3%&

?%&#G&;*)5)$'.(#N*)(#-$)$&-#$%)$I# &(+#,-&#."#
$%&#-'$&>#?%&#-'$&#2'**#<&#0&;*)'5&+#$.#)(#./&(#-/);&#;.(+'$'.(#)-#)**.2&+#,(+&0#$%&#&B'-$'(3#9.,($1#
e.('(3#9.+&#+&-'3()$'.(#."#".0&-$#O7GP#2%';%#/0.='+&-#".0#/0.+,;$'.(6#/0.$&;$'.(6#)(+#5)()3&5&($#."#
$'5<&0#O)(+#-,//.0$#,-&-P6#$2.#-'(3*&4")5'*1#0&-'+&($')*#-'$&-6#)(+#./&(#-/);&#&5/%)-'X'(3#2'*+*'"&#

#
#
F.++%/,C##8$#.$%&0#/.'($-6#$%&#&(+#,-&#2)-#-$)$&+#$.#<&#0&-'+&(;&->##?%&#&(+#,-&#(&&+-#$.#<&#
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-/&;'"'&+#)(+#;.(-'-$&($#$%0.,3%.,$6#2%&$%&0#0&-'+&(;&-6#./&(#-/);&6#.0#<.$%>##!"#$%&#-'$&#<&#
0&;*)'5&+#$.#./&(#-/);&#/*,-#$2.#-'(3*&4")5'*1#0&-'+&(;&-6#"'()(;')*#)--,0)(;&-#2'**#(&&+#$.#<&#
5)'($)'(&+#'(#)(#)5.,($#$.#&-$)<*'-%#$2.#-'(3*&#")5'*1#0&-'+&(;&->##!"#(.$6#$%&(#$%&#-%./#<,'*+'(3-#2'**#
(&&+#$.#0&5.=&+>###
#
0*4%&LD&&&>(,-./3&F<<OP&

?%&#G&;*)5)$'.(#N*)(#-$)$&-#$%)$I# #
#
F.++%/,C## #
#
0*4%&LL&&&=*/*4%&<,.(?2-)%3&,.&E*(-)-,*,%&0$*3%5&'%()*+*,-./&

?%&#G&;*)5)$'.(#N*)(#-$)$&-#$%)$I#
0&;*)5)$'.(>#?)'*'(3-#-$.;L/'*&-#2'**#<&#-&30&3)$&+#"0.5#$./-.'*#-$.;L/'*&#)0&)->#E$.;L/'*&+#5'(&#2)-$&#
2'**#<&#0&/*);&+#'($.#",**1#&B;)=)$&+#)0&)-6#30..5&+#$.#;.(".05#2'$%#$%&#-,00.,(+'(3#$./.30)/%16#
;.=&0&+#2'$%#$./-.'*#)(+#0&4 #
#
F.++%/,C###?%&#+.;,5&($#(&&+-#$.#+&"'(&#5'(&#2)-$&6#/0.;&--&+#2)-$&6#)(+#$)'*'(3-6#'(;*,+'(3#
2%&$%&0#/0.;&--&+#2)-$&#5)$&0')*#)(+#$)'*'(3-#)0&#$%&#-)5&>##7,0$%&05.0&6#'$#'-#*'L&*1#$%)$#0&/*);'(3#
$%&#-$.;L/'*&+#2)-$&#.(4-'$&#2'**#*&)+#$.#)++'$'.()*#&(='0.(5&($)*#%)X)0+-#)$#$%&#-'$&#*.(34$&056#+,&#$.#
$%&#()$,0)*#;.5/.-'$'.(#."#*.;)*#0.;L6#2%';%#'-#%'3%#'(#-,*"'+&-#$%)$#;)(#;.(=&0$#$.#-,*",0';#);'+#2%&(#
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The Sierra Fund - Reclaiming the Sierra Initiative Media Coverage

November 25, 2014 - October 28, 2015

Date Published Newspaper/Station Location Piece
12/5/2014 Plumas County News Plumas County State asks Supreme Court for depublication in mining case 

1/8/2015 YubaNet Regional
Early Bird Registration Ends Soon: Discounted tickets to Reclaiming the Sierra 2015 only offered 

until January 21

1/9/2015 YubaNet Regional San Juan Ridge Mine is a local topic of Wild & Scenic Film Festival

1/12/2015 The Union Nevada County Gold mine lands on tap for workshop Sunday at Wild & Scenic Film Fest

1/18/2015
Jeff Pelline's Sierra Foothills 

Report
Regional A serious discussion about mining at Wild & Scenic Film Festival

1/23/2015 Lassen County Times Lassen County Sierra Fund conference addresses mine reclamation, community revitalization

2/19/2015 The Union Nevada County EPA grants to allow contamination cleanup in Grass Valley

2/19/2015 YubaNet Regional Grass Valley to Hold Workshop on U.S. EPA Brownfields Assessment Grants on Feb. 25

2/26/2015 YubaNet Regional Grass Valley EPA "Brownfields" Program Presented

3/4/2015 The Union Nevada County Grass Valley EPA brownfields program presented 

3/9/2015 YubaNet Regional Sierra Nevada Conservancy's 10 year anniversary a huge success

3/20/2015 YubaNet Regional Officials and stakeholders gather for opening dedication of Rice's Crossing Preserve

3/20/2015 YubaNet Regional
Developing a Comprehensive Strategy for Abandoned Mine Land Cleanup at Reclaiming the 

Sierra 2015

3/21/2015 The Union Regional Rice's Crossing Preserve: 'epic' acquisition, Nevada, Yuba officials say

4/1/2015 KVMR Regional Interview on KVMR evening news with Paul Emery about RTS 2015

4/2/2015 The Union Regional 2 Day Conference on Abandoned Gold Mines Set April 20-21 in Sacramento

4/9/2015 YubaNet Regional
Reclaiming the Sierra 2015 focuses on multiple benefits of legacy mine reclamation in California’s 

Gold Country

4/14/2015 Capital Public Radio Statewide In-depth interview on Insight with Beth Ruyak

4/14/2015 YubaNet Regional CalEPA doubles grants for environmental justice

4/14/2015 YubaNet Regional New science released on legacy hydraulic mine park - Malakoff Diggins

4/17/2015 The Union Regional
Digging in to Malakoff:  New report, public tour on tap at Malakoff Diggins State Historic Park in 

Nevada County

4/21/2015 YubaNet Regional Reclaiming the Sierra 2015 off to a great start

4/22/2015 The Union: Direct Regional
Digging in to Malakoff:  New report, public tour on tap at Malakoff Diggins State Historic Park in 

Nevada County

4/23/2015 YubaNet Regional NID moves forward on mercury project

4/27/2015 The Siskiyou Daily News Regional Senate bill could add water quality permit for suction dredge miners

4/28/2015 Auburn Journal Auburn
Gold Rush mercury removal on tap for Bear River - Nevada Irrigation District purchases 

equipment, targets area in Meadow Vista above Combie Reservoir 

4/29/2015 The Union Regional Blue Lead gold mine gets go-ahead from Nevada County Board of Supervisors

Media Coverage - Page 1
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November 25, 2014 - October 28, 2015

5/5/2015 The Union: Direct Regional Blue Lead gold mine gets go-ahead from Nevada County Board of Supervisors

5/27/2015 YubaNet Regional Nevada County Celebration of Trails May 2015

5/29/2015 The Union Regional No better time to hit a trail

6/13/2015 The Union Regional Tribute trail fundraiser set for Sunday

6/25/2015 KVMR Regional Interview about Post-It Day on Mikail Graham's "Good News" Show 

6/26/2015 The Union Regional Toxic Legacy

7/9/2015 KVMR Regional Interview about Post-It Day on Michael Ben Ortiz's "Dreamwalk" show

7/10/2015 KNCO Nevada County Interview about Post-It Day on "Local News" with Rita Stevens

7/11/2015 Chico ER Butte County Mercury topic for next Lake Oroville Visitor Center speaker

7/14/2015 YubaNet Regional Local lakes and reservoirs just got a little safer

7/15/2015 Appeal Democrat Regional Mercury information posted at lakes, reservoirs

7/15/2015 The Union Regional Local lakes, reservoirs now a little safer

7/15/2015 CBS Sacramento New Signs Warn Foothills Fishers of Mercury Danger Left over from Gold Rush

7/21/2015 CSU Chico News Chico Students to Conduct Field Research on Effects of Gold Mining

8/10/2015 LA Times Statewide The toxic Colorado River spill and the menace of old hard-rock mines

8/11/2015 CBS News Sacramento Spill sheds light on legacy of abandoned mines out West

10/9/2015 KUSI San Diego California Governor Brown signs new law to protect rivers, fisheries from gold mining

10/9/2015 YubaNet Regional California Governor Brown signs new law to protect rivers, fisheries from gold mining

10/10/2015 Capital Public Radio Sacramento Governor signs bills to boost transit, protect rivers

10/10/2015 Sierra Sun Times Mariposa County Center for Biological Diversity reports California Gov. Brown signs new law to protect rivers

10/10/2015 The Journal North Coast New law says gold dredgers need clean water permits

10/12/2015 The Union Nevada County Gov. signs new suction dredge gold mining law

10/12/2015 Eureka Times-Standard North Coast New mining law may prompt litigation actions

Media Coverage - Page 2
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The Sierra Fund 

Final Report to the Nell Newman Foundation  

October 28, 2015 

 

Contact: Elizabeth “Izzy” Martin, (530) 265-8454 x211, izzy.martin@sierrafund.org 

The Sierra Fund, 206 Sacramento Street, Suite 101, Nevada City, CA 95959 

 

 

EXECUTIVE SUMMARY 

 

In November 2014, the Nell Newman Foundation provided a $5,000 general operating support grant to 

The Sierra Fund. This report details progress towards three priority objectives covered by this grant: 

 

1. Coordinate and implement pilot cleanup projects of legacy abandoned mines: The 

Sierra Fund is conducting two pilot projects that demonstrate best practices for both scientific 

rigor and collaboration around a mine site assessment and (eventual) cleanup, and is working to 

stimulate support for other projects underway in the region. For the last four years we have 

been working on a comprehensive assessment at Malakoff Diggins State Historic 

Park/Humbug Creek that includes an environmental assessment component (completed), an 

extensive cultural resources evaluation (in progress), a biological assessment (pending), and a 

feasibility study of proposed remediation solutions (in progress). This pilot project has involved 

extensive coordination with local partners, regulatory agencies, technical experts, universities, 

and State Parks (landowner). It has also been instrumental in informing process for another pilot 

project being undertaken by TSF, the Champion Mine Acquisition. Both of The Sierra Fund’s 

pilot projects have been useful in informing our efforts to increase the capacity of other local 

environmental organizations to undertake similar pilot assessments on abandoned mine lands in 

the Sierra Nevada. As part of the CABY IRWM (Cosumnes, American, Bear, Yuba Integrated 

Regional Watershed Management Group) The Sierra Fund is acting as fiscal sponsor and aiding 

in the coordination of additional watershed projects that build on the lessons that we 

have learned through our work at Malakoff Diggins.  

 

2. Develop specific mechanisms to incentivize toxic mine legacy cleanup, including 

market driven incentives and increased funding for cleanup of legacy pollution:  We 

continued to build the strategy around our new “E3 Gold” initiative for incentivizing mine 

cleanup by private industry, as well as by working with state and federal policy makers 

considering new regulations on mercury to shape rules toward remediating abandoned mines as 
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an important implementation strategy.  We believe that there is the potential for a “New Gold 

Rush” in California whereby multiple benefits are realized through abandoned mine cleanup, 

including the potential for responsible gold recovery to occur in conjunction with remediation 

efforts. In 2014-2015 we have worked on our effort to promote E3 Gold by developing 

scientific monitoring protocols for evaluating the feasibility of E3 Gold recovery efforts through 

a pilot project at Combie Reservoir on the Bear River that simultaneously addresses legacy 

contamination and water storage issues. By addressing Water Regulations for Mercury at 

the same time as E3 Gold we are promoting remediation projects that incentivize cleanup of 

California’s headwaters. The New Gold Rush concept is so promising that we made it the topic 

of our bi-annual conference. Finally, the victory of getting funding designated for mercury 

cleanup in California’s headwaters included in Proposition 1 (Water Bond) demonstrates our 

success in Educating State and Federal Policy Makers about the need for funding in this 

area. 

 

3. Improve and coordinate timely action and funding around abandoned mine 

remediation activities: In 2014-2015 The Sierra Fund has continued to play a critical role, 

coordinating and advocating for mining-related action and funding in California. We have heard 

over and over from both organizations and policy leaders that The Sierra Fund is the only 

organization in the state with expertise on mining issues, and is the “first responder” to review a 

variety of urgent action items including policy changes, proposed new or re-opened mines, and 

new funding opportunities.  Our general program support funders allow us to take timely action 

on these needs, and to maintain our Working Group of Advisors, which supports all of our 

efforts. In the last year we have been successful in our efforts to introduce technical experts and 

members of key agencies to the issues associated with legacy gold mining operations through 

Tours, convened over 200 participants in our biannual Reclaiming the Sierra Conference, 

and advised community groups challenging proposed mine openings. 

 

BACKGROUND 

 

The Sierra Fund was founded in 2001, with the mission to increase investment in the natural and human 

resources of the Sierra Nevada region. For the last nine years The Sierra Fund has pursued a campaign 

to assess and address the ongoing impacts of historic mining in California. This “Reclaiming the Sierra” 

Initiative is executed through an informative bi-annual conference, public outreach campaigns, and 

regular meetings with a Working Group of technical advisors made up of representatives from local, 

state and federal regulatory agencies, research scientists, Native Californian tribes, watershed groups, 

conservation organizations, local elected officials, healthcare providers, and community leaders.   

  

Three central tactics have been and will continue to be crucial for TSF’s success:   

 

1) Strategic scientific research to learn about problems associated with contamination from old 

mine sites and design solutions to abate exposure to this contamination 
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2) Collaboration among agencies and organizations to build trust and working relationships to 

address these interdisciplinary issues 

 

3) Meaningful outreach and involvement of the public, those who are most affected by this legacy 

pollution   

 

The following report outlines The Sierra Fund’s activities associated with the three objectives outlined in 

our November 21, 2014 proposal to Nell Newman Foundation.  NOTE:  Some activities described in 

this report occurred prior to the current Nell Newman Foundation grant; they are included in this 

report because they provide context for activities that culminated during the Nell Newman Foundation 

funding period. 

 

OBJECTIVE 1: COORDINATE AND IMPLEMENT PILOT CLEANUP PROJECTS OF 

LEGACY ABANDONED MINES 

 

The Sierra Fund is conducting two pilot projects that demonstrate best practices for both scientific rigor 

and collaboration around a mine site assessment and (eventual) cleanup, and is working to stimulate 

support for other projects underway in the region. For the last four years we have been working on a 

comprehensive assessment at Malakoff Diggins State Historic Park/Humbug Creek that includes 

a watershed component (completed), an extensive cultural resources evaluation (in progress), a 

biological assessment (pending), and a feasibility study of proposed remediation solutions (in progress). 

This pilot project has involved extensive coordination with local partners, regulatory agencies, technical 

experts, universities, and State Parks (landowner) and has been instrumental in informing process for 

another pilot project being undertaken by TSF, the Champion Mine Acquisition.  

 

Both of The Sierra Fund’s pilot projects have been useful in informing our efforts to increase the 

capacity of other local environmental organizations to undertake similar pilot assessments on abandoned 

mine lands in the Sierra Nevada. As part of the CABY IRWM (Cosumnes, American, Bear, Yuba 

Integrated Regional Watershed Management Group) The Sierra Fund is acting as fiscal sponsor and 

aiding in the coordination of additional watershed projects that build on the lessons that we have 

learned through our work at Malakoff Diggins.  

 

MALAKOFF DIGGINS STATE HISTORIC PARK/HUMBUG CREEK ASSESSMENT 

Humbug Creek in the Malakoff Diggins State Historic Park is a keystone watershed for addressing 

contamination of the South Yuba River, a Wild and Scenic designated river. Malakoff Diggins was once 

the largest hydraulic mine in the world. Its 8,000 foot long drain tunnel emptied mine tailings into 

Humbug Creek and then the South Yuba River at the downstream confluence of these two water 

bodies. In the present day, these same mine workings act as a means for conveying contamination from 

the mine pit at Malakoff into Humbug Creek and the South Yuba River, degrading critical habitat through 

increased turbidity and particulate-bound metals. In addition there are numerous physical hazards 

associated with historic mine infrastructure at the Park.   

 

Since 2011, utilizing a base three-year grant from the Sierra Nevada Conservancy (SNC) and supporting 

funding from the Bella Vista Foundation (2012 and 2013), the Rose Foundation, Teichert Foundation, 
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and Patagonia, and new funding from the Department of Water Resources (DWR), The Sierra Fund has 

been working with a variety of partners to conduct an assessment of the ongoing impacts stemming 

from the Malakoff Diggins mine site. A critical outcome of this assessment has been the development of 

solutions to the water quality issues associated with Malakoff that address the environmental impacts in 

a manner that is not in conflict with State Parks’ ability to adhere to their mandate to preserve and 

protect the cultural resources at the site. Throughout this process, The Sierra Fund has played a vital 

role in coordinating and facilitating relationships between State Parks (landowner) and technical, 

regulatory, and education entities (including the United States Geological Survey, Holdrege and Kull 

Consulting Engineering & Geologists, the Department of Conservation, California State University 

Chico, and Sonoma State University) that are equipped to take the Humbug Creek Watershed Plan 

beyond the assessment phase and into the next phase: the implementation of solutions. 

 

Over the last year The Sierra Fund has outlined ongoing actions and recommendations through 

consistent meetings with Parks, careful attention to language that increased the efficiency of Parks’ 

internal review process, and the incorporation of comments from Parks and TSF technical Working 

Group members. The first draft of the Humbug Creek Watershed Assessment and Management 

Recommendations document was completed in June (2014) including a draft project description and 

CEQA check list as an Appendix.  Since June, we worked to finalize the document and in April 2015, in 

coordination with our partners at State Parks, we released it publically along with an 8-page executive 

summary (see Attachment A: Executive Summary of Humbug Creek Watershed Assessment and Management 

Recommendations and Attachment M: Humbug Creek Watershed Assessment and Management 

Recommendations Report).  

 

Throughout 2015 The Sierra Fund has worked to coordinate the completion of additional research 

required to fill data gaps, including efforts to secure funding for the next phase of this project. At this 

time archaeologist Mark Selverston of Sonoma State University has been identified as the lead for the 

Cultural Resources Inventory and Parks has contributed funding to cover two years of this study. Parks 

has committed to supply staff biologists and fund the Biological Assessment, however, this study has not 

yet been completed due to issues associated with time-of-year and the need to define the area of impact 

associated with Parks’ preferred solution(s).  

 

Coordinating Technical Advice at Malakoff Diggins – Beyond addressing the water quality issues 

at Malakoff, The Sierra Fund has had immense success in coordinating technical advice for additional 

projects in the watershed. TSF negotiated a significant application of state funds to get a high-resolution 

map of the Park features by securing silver and gold fee funding from the Department of Conservation 

to pay for the mapping. Department of Conservation also agreed to fund projects that remediate 

physical hazards at the Park – specifically open airshafts associated with the North Bloomfield Tunnel. 

Several CSU Chico graduate students, working under TSF Science Director, Dr. Carrie Monohan, are 

currently examining outstanding research questions associated with the hydraulic pit at Malakoff Diggins, 

including the development of sedimentation and water “budgets” which will be used to inform the 

design of selected remediation options. 

Members of TSF’s Working Group acted in various capacities to contribute to problem definition and 

issues associated with the implementation of solutions, including: William Moler, Consultant; the World 

Bank (dam remediation); Dr. Charles Alpers, Jenny Curtis, and Jacob Fleck, Geologists, United States 
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Geological Survey; Jason Muir, engineer (P.E., G.E.), Holdrege and Kull; and Mark Selverston, 

archeologist, Sonoma State University.  

 

Identifying and Addressing Outstanding Research Questions – Several outstanding research 

questions are currently being addressed at Malakoff through coordination between The Sierra Fund, 

technical experts, and CSU Chico graduate students.  

 

 Pit erosion and deposition processes: Pit erosion and deposition processes are being investigated by 

USGS using ground-based LiDAR to track deposition rates of different sediment layers. CSU 

Chico graduate student Alfred John Ward has been assisting USGS as part of his thesis research 

under the Science Director of TSF, Dr. Carrie Monohan. This coordination gives USGS access 

to additional hands in the field and provides the graduate student with valuable experience 

working with experts. On October 14 and 15 (2014) the sites for the LiDAR were identified 

and on November 20, 24, 25 and 26 (2014) the necessary infrastructure was installed by Jim 

Howle of USGS with help from three CSU Chico graduate students. 

 

 Water flow paths: design flows: A water budget for the hydraulic pit at Malakoff is being modeled 

by graduate student Peter van Daalen Wetters as part of his thesis Quantifying Surface Water and 

Suspended Sediment Load at Malakoff Diggins Pit; Inflow and Outflow Model (anticipated completion 

Fall 2015). Wetters has worked with Dr. Monohan with assistance from The Sierra Fund 

AmeriCorps Environmental Scientist Karen Atkins to complete this research. 

 

Ongoing Water Quality Monitoring – Continued water quality monitoring at the Malakoff site as 

part of the existing Waste Discharge Permit, has helped to keep this issue at the forefront of the 

regulatory agenda and is a crucial form of documentation of the level of pollution associated with 

Malakoff. Per their waste-discharge permit, Parks is required to submit ongoing water quality data to the 

Department of Water Resources. However, since receiving their permit in 1976, Parks had not met this 

obligation and had not submitted data a single time. Lack of water quality data meant that for over thirty 

years the pollution associated with Malakoff has gone unrecognized and unaddressed. Currently Parks 

pays a fine under this outdated and inappropriate waste discharge permit every time there is a storm 

event because of the pollution that washes downstream, and until The Sierra Fund stepped in, no action 

was taken to modify it to a more applicable permit.  

 

The Sierra Fund, and specifically Dr. Monohan and AmeriCorps Environmental Scientist Karen Atkins, 

collected weekly water quality data beginning November 11, 2014 so that Parks can meet their waste 

discharge updates requirement. The collection of these data is crucial for keeping Parks’ water quality 

problems at the forefront. By continually presenting Parks with evidence of their pollution problem via 

water quality data, while at the same time reminding Parks that if they choose a solution they may be 

eligible to update their discharge permit under a different program, The Sierra Fund is incentivizing Parks 

to choose and implement a solution in a timely manner. 

 

CHAMPION MINE ACQUISITION PROJECT 

In 2013 TSF received 3-year funding from the California Natural Resources Agency River Parkways 

Program to work with the City of Nevada City to assess and then potentially acquire a property that the 
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City has long desired for a public park.  The property was historically part of the major Providence-

Champion mine complex. TSF has worked to lead the City through a model process for assessing the 

lands for human health threats prior to acquisition.  We brought on the legal expertise needed for this 

delicate process, as well as the scientific and archaeological expertise to collect the data needed to 

inform the process.   

 

We have now completed an environmental assessment of the property and associated report 

(completed June 2014), coordinated a professional appraisal of the property (completed June 2015), and 

met with the City on multiple occasions to discuss the assessment, appraisal, and recommendations for 

next steps.  The assessment was the result of an interdisciplinary approach between a historical 

archeologist who specializes in mining history and an environmental scientist familiar with soil sampling 

techniques and common regulatory criteria. The value of involving a cultural resources specialist at the 

initial assessment phase was something that became very clear to us during our work on the Malakoff 

Diggins/Humbug Creek Project. We have found that knowing a site’s operational history can be used to 

inform sample collection efforts, thereby serving as a model of informed assessment.  

 

As anticipated, our cultural assessment of the property was invaluable in allowing us to target locations 

for environmental sampling. Surface soil samples were collected from areas of possible contamination 

associated with historic mine operations and mine features. The four contaminants of concern (COCs) 

that had elevated levels above the California Human Health Screening Levels (CHHSL) were arsenic, 

cadmium, lead, and mercury (see Attachment N: Champion Mine Complex Environmental Assessment 

Report).   

 

The Sierra Fund’s recommendation for next steps of this project is to conduct water quality sampling 

during a storm event to complement the assessment, and use assessment and water quality data to 

inform an engineering analysis of clean up costs that quantifies the size of waste rock piles, contaminated 

areas from infrastructure degradation and waste piles, and specifically the extent of contamination in the 

vicinity of Sample 5, where extremely high levels of lead were found. In addition, TSF recommends that 

the City instigate a search to identify any Potentially Responsible Parties (PRP). TSF recommends that 

the City conduct assessment(s), PRP search, and determines cost to remediate the site before 

acquisition. If the City of Nevada City chooses to move forward with property acquisition, they will be 

eligible to apply for EPA Brownfields Funding as a property owner in fall of 2016.  

Remediation of this site will promote better water quality in Deer Creek, and serve as a model for 

other California communities in mining regions trying to acquire parcels that help to preserve remaining 

green space for conservation and recreational use.  

 

COORDINATION OF ADDITIONAL WATERSHED PROJECTS                                           

In addition to our own pilot projects, in 2014-2015 The Sierra Fund has worked to coordinate other 

efforts in the region to ensure that the methodology we have developed as part of our projects is 

leveraged by other organizations working on these same issues.  Over the last two years, we have 

worked to build partnerships around an integrated plan for addressing historic mining pollution in our 

region.  We successfully led a collaborative proposal to the state on behalf of the CABY IRWM, 

receiving $1.5 million in funding from the Department of Water Resources (DWR) for a number of 

mercury reduction pilot projects on federal and state land.  Partners in this effort include US Forest 
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Service, USGS, South Yuba River Citizens League, Sierra Native Alliance Native Conservation Corps, 

Yuba Watershed Institute, and Nevada Irrigation District.   

 

CABY IRWM Collaboration – Projects funded through the DWR grant for the “CABY Region 

Mercury and Sediment Abatement Initiative” include: 

 

1. The Sierra Fund’s project to continue working towards remediation options at Malakoff Diggins 

State Historic Park (described above). 

 

2. South Yuba River Citizens League’s project to assess runoff from another abandoned mine in 

the Scotchman Creek watershed (another tributary to the South Yuba River), using our Malakoff 

Diggins assessment project as a model. 

 

3. South Yuba River Citizens League’s project to assess water quality in the Spring and Shady 

Creek watersheds (also tributaries to the South Yuba).  This project was intended to provide 

baseline data to help citizen groups analyze the potential impacts of a mine that was proposing 

to re-open in the watershed (see San Juan Ridge Mine, Objective 3).   

 

4. The Tahoe National Forest/USDA Forest Service project to remediate sediment and mercury 

discharge from the historic Relief Hill Hydraulic Mine, which flows into the South Yuba River.   

 

5. The Sierra Fund’s project to collect fish tissue samples and surveys of anglers at regional water 

bodies, to collect data on fish contamination levels and potential exposure of anglers. 

 

6. Funding to support the Nevada Irrigation District mercury removal pilot project at Combie 

Reservoir, a model project for addressing mercury that has accumulated in reservoirs (see 

Objective 2). 

 

7. A regional “Mercury Forum” where the lead partners of all these projects come together to 

coordinate, share ideas, and create a regional strategy for addressing mercury discharge from 

the upper watershed.   

 

Seven CABY projects are being funded by DWR, with The Sierra Fund acting as fiscal sponsor. Three of 

these projects are directly managed and led by The Sierra Fund (1, 5, 6; see above and Objectives 1 and 

2), while three (2,3,4) are led by partner organizations and involve TSF in a coordinative role that allows 

us to share the lessons that we have learned through our work on the Malakoff Diggins State Historic 

Park/Humbug Creek Assessment and the Champion Mine Acquisition Project. Specifically, we have been 

working with the South Yuba River Citizens League on their assessment of Scotchman Creek and water 

quality analysis of Spring and Shady Creek watersheds, Nevada Irrigation District on the Combie 

Reservoir Project (see Objective 2), and the Tahoe National Forest/USDA Forest Service project at the 

Relief Hill hydraulic mine site. 

 

The seventh CABY project, a regional Mercury Forum, is where our efforts to integrate these various 

groups translates into a tangible outcome. The lead partners of TSF-sponsored CABY projects are 
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meeting quarterly – either in person, by phone, or on field trips to project sites – in order to develop a 

regional strategy for addressing mercury and sediment contamination from legacy mining activity.  

 

The initial Mercury Forum Meeting help on March 11, 2015 gave project leads the opportunity to 

introduce their work and engage in the first round of discussion regarding successfully addressing CABY 

region abandoned mine land assessment and remediation. In order to ensure that all partners begin their 

projects aware of the necessary scientific, cultural, and technical considerations required for collecting 

high-quality data, The Sierra Fund Science Director, Dr. Carrie Monohan, gave a detailed presentation 

titled Hydraulic Mine Assessment Protocol. Carrie described the lessons learned by TSF during our pilot 

projects, recommended best practices, and detailed how to structure projects using a three-step phased 

approach (see Attachment B: Mercury Forum #1 Agenda and Participants List). Our second and third 

Mercury Forums involved field visits to project sites (Malakoff Diggins and Combie Reservoir). Our 

fourth Mercury Forum is scheduled for November 16, 2015 and will consist of presentations by USFS 

and SYRCL on their respective CABY IRWM-funded abandoned mine projects.  

 

OBJECTIVE 2: DEVELOP SPECIFIC MECHANISMS TO INCENTIVIZE CLEANUP 

 

The lack of funding or motivation to clean up century-old mining pollution is a key obstacle to all our 

efforts.  We have identified both market-driven incentives for stimulating action on this issue, as well as 

regulatory processes that will highlight the need to clean up legacy toxins.  Working along these two 

avenues, we have labored during the last year to inform and inspire dialogue in California to identify 

methods to clean up abandoned mines in the region. We believe that there is the potential for a “New 

Gold Rush” in California whereby multiple benefits are realized through abandoned mine clean up, 

including the potential for responsible gold recovery to occur in conjunction with remediation efforts.  

 

In 2014-2015 we have worked to promote sustainably produced gold by shaping our conference around 

the issue of multiple benefits of mine reclamation and developing scientific monitoring protocols for 

evaluating the feasibility of gold recovery efforts through a pilot project that simultaneously addresses 

water quality issues. By addressing Water Regulations for Mercury at the same time as E3 Gold we 

are promoting remediation projects that incentivize cleanup of California’s headwaters. The New Gold 

Rush concept is so promising that we made it the topic of our bi-annual conference, held April 21-22, 

2015. Our conference was critical opportunity to Educate State and Federal Policy Makers about 

the need for funding in this area. 

 

E3 GOLD 

The United States is on the cusp of joining Great Britain in offering “fair trade, fair mined gold” and 

“ecological gold” on the market.  We have been in contact with some of the leaders in bringing these 

products to this country.  They are very interested in the story of how “E3 Gold,” gold offered by 

certain producers in California mined as part of abandoned mine remediation or reservoir cleanup, 

results in mercury and other legacy mining pollution being removed from the environment.  The three 

“E”s of E3 Gold are “environmentally sound, economically viable and ethically produced.”  We are 

moving forward on shaping a plan for an E3 Gold Program that includes certified E3 Gold and have 

solidified relationships with key partners.  
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Production of E3 Gold will result in a reduction of legacy pollution, and new green jobs tailored to the 

skills and needs of our region’s rural communities, which continue to suffer high unemployment rates.  

Restoration of the barren scars left by historic mines will help the region address the climate change 

stresses that are already being experienced, since every rainstorm transports more mercury-laced mine 

debris downstream into our water storage reservoirs.  Elimination of pollution sources will restore the 

quality of drinking water in rural communities, and over time the high levels of mercury we see in locally 

caught fish may decline enough for women and children to be able to eat them again.  Native peoples 

and low-income community members most affected by this legacy pollution will shape and lead this 

effort to keep the proceeds of the “New Gold Rush” in their community.  Finally, establishing a market 

for California’s E3 Gold will pave the way for national and international demand for gold produced from 

reclamation that will transform the gold supply industry worldwide.   

 

E3 Gold Program – In 2014-15 we have integrated the E3 gold concept into many facets of our work 

including: 

 Making it the central concept of our Reclaiming the Sierra 2015 conference, and 

 Pursuing a pilot project at Combie Reservoir that allows us to work through the legal and 

technical details of this kind of gold production. 

  

In fall of 2014, in conjunction with our conference program development, we developed an issue paper 

and associated conference track to focus on the issue (see Objective 3 below for details on this track 

and its speakers, and see Attachment C: Conference Issue Paper: The New Gold Rush: Multiple Benefits as a 

Result of Mine and Mine Waste Reclamation). Throughout this process we have maintained and expanded 

the list of individuals who are advisors to our E3 gold thinking, which now includes: 

 Greg Valerio, fair trade gold activist 

 Marc Choyt, jeweler and fair trade gold activist, Fair Jewelry Action 

 Dana Davis, President of Teichert Materials 

 Alberto Ramirez, Mining Engineer, Teichert 

 Jennifer Krill, Executive Director, EARTHWORKS 

 Christina Miller, Executive Director, Ethical Metalsmiths 

 Martin Taber, Jeweler, Ethical Metalsmiths 

 Amy Crook, Fair Mining Collaborative 

 Michael Ben Ortiz, Tsi-Akim Maidu representative 

 Gary Parsons, San Juan Ridge Taxpayers Association 

 Maya Spaull, Fair Trade USA 

 Sherri Norris, California Indian Environmental Alliance 

 

STATE REGULATIONS AND FUNDING FOR MERCURY 

Due to their concern about the public health consequences of mercury contamination of the state’s fish, 

the State Water Resources Control Board (SRWCB) is developing regulations on releases of mercury-

laden water from Sierra reservoirs that are heavily impacted by upstream historic mining.  In 2014-2015 

we continued our campaign to engage our partners including community groups and technical advisors, 

to ensure that new regulations will be based on good science and community need. One important goal 

of our work has been to direct state regulation toward cleanup of upstream abandoned mines that are 
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hot spots for legacy mercury. Our research at Malakoff Diggins State Historic Park (see Objective 1) has 

demonstrated that mercury can be transported in particulate-bound form far from legacy gold mines and 

can become trapped downstream behind reservoirs. In reservoirs the elemental mercury used in gold 

mining can be transformed through microbial processes into methylmercury, a dangerous neurotoxin 

that can bioaccumulate in the food chain and pose serious threats to human and ecosystem health. 

According to SWRCB leadership the outcome of TSF’s work has been that the regulatory agencies 

charged with creating solutions to California’s vast mercury problem are now including cleanup of mines 

in California’s headwaters as a priority – a solution that they had previously disregarded.   

 

State-level leaders have become enthralled with the concept of restoring water storage capacity in the 

state’s existing reservoirs while simultaneously addressing mercury contamination. The Governor’s 

Water Action Plan (CWAP) now includes prioritization of projects that remove sediment from 

reservoirs in order to increase water storage space.  This makes the Pilot Project at Combie 

Reservoir (being led by NID and TSF, see below) an important pilot project to demonstrate the 

viability of recovering water storage capacity through removal of sediment. This historic shift in thinking 

about the state’s reservoir system – and The Sierra Fund is the undisputed leader of this concept in the 

Capitol.  

 

Throughout 2014 The Sierra Fund engaged in sustained efforts to ensure that addressing the mercury 

pollution in the Sierra Nevada would be recognized as a funding priority for the Water Bond 

(Proposition I). TSF’s CEO Izzy Martin spent numerous hours at the State Capitol throughout the 

negotiation process, safeguarding the needs of the Sierra Nevada. Our message got through, and in 

November (2014), the Water Bond passed with The Sierra Fund’s language that monies be directed to 

mercury remediation in our State’s headwaters still intact. To bolster our efforts we led numerous tours 

of legacy mines for agency leaders in 2014-15. During the Nell Newman Foundation funding period, tour 

participants have included the Director of the California Office of Mine Reclamation (OMR) Pat Perez, 

the Director of the Abandoned Mine Lands Program (AMLP) Glenda Marsh, the (then) Director of the 

Department of Conservation Dr. Mark Nechodom, and members of the California Local Agency 

Formation Commission (CA LAFCO), all of whom were able to witness firsthand the need to include 

mercury pollution in the upper watersheds as part of the statewide mercury strategy.  

 

In 2015 TSF CEO Izzy Martin has continued to monitor the process as Proposition 1 (Water Bond) 

funds are appropriated, to ensure adequate project opportunities and investment in Sierra Nevada 

resources and communities.  The hearings on the bond began in spring 2015 and various state grant-

making agencies have now released proposal solicitations and draft Prop 1 funding guidelines for review. 

The Sierra Fund’s 2015 Reclaiming the Sierra Conference included a workshop on the Water Bond (see 

Objective 3) and we have provided feedback and advice to regional groups including the Delta 

Tributaries Mercury Council (DTMC) on how to pursue and secure these funds for critical projects. We 

also provided comments to the Sierra Nevada Conservancy on their draft Proposition 1 guidelines in 

late March 2015, and emphasized the need to prioritize cleanup of mines as part of addressing forestry 

issues in the Sierra Nevada. In addition, on May 5, 2015, TSF’s CEO personally briefed Charlton 

Bonham, Director of the Department of Fish and Wildlife about our research and findings at Malakoff 

and the meeting concluded with Bonham expressing substantial interest in applying DFW funds to mine 

remediation projects in the Sierra Nevada. 
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(NOTE: No funds from Nell Newman Foundation were used for any lobbying or advocacy associated with this or 

any other bill, we simply provide this information as evidence of the strength of the idea we have introduced in 

raising awareness about the potential of the Combie Project, and the movement in the Capitol that it has led to.) 

 

Pilot Project at Combie Reservoir – The Science Director at The Sierra Fund, Dr. Carrie Monohan, 

is the lead scientist on a pilot project at Combie Reservoir. This project is intended to demonstrate the 

potential for removal of mercury-contaminated sediment from reservoirs through environmentally 

responsible dredging practices. TSF is partnering with the Nevada Irrigation District, owner/operators of 

several local reservoirs, to monitor water quality as NID works to improve their water storage capacity 

through dredging and post-dredge sediment treatment to remove elemental mercury before it is able to 

methylate and enter the food chain, a process that once proven will be applicable to reservoirs receiving 

mercury pollution throughout California and around the world. 

 

The Combie Reservoir pilot project is groundbreaking both because it represents an innovative way to 

address the regulations of the State Water Resources Control Board, and because it presents an 

opportunity to implement an E3 Gold project. The Sierra Fund is serving as fiscal sponsor for a 

$446,390 grant from the Department of Water Resources to partially fund the Combie Reservoir 

project. The grant funds cover NID’s lease of the mercury removal equipment for the next three years, 

which allows the project time needed to conduct on-site technical tests to refine the project design, and 

public demonstrations of the equipment in action (see Attachment D: Combie Reservoir Demonstration 

Materials).  Since fall 2014, The Sierra Fund has assisted NID in hosting seven public demonstrations of 

the project, bringing over 100 individuals in the regulatory, grantmaking, and scientific research fields to 

learn about the project.  

 

EDUCATE STATE AND FEDERAL POLICY MAKERS 

As our work on the E3 Gold Program and the Combie Reservoir Pilot Project has gained momentum 

we have continued to educate state and federal policy makers about the need for public funding to clean 

up the lasting environmental devastation left over from the industry that founded California. In April of 

this year (20-21) we hosted our third mining conference in Sacramento and chose to center the event 

on the multiple benefits of cleaning up legacy gold mines. Our success in educating state and federal 

policy makers on this topic is evident in the level of agency interest and participation in the event. Our 

conference included speakers from the Department of Conservation (DOC) and had multiple state 

agency sponsors including DOC and the Sierra Nevada Conservancy. See Objective 3 for a complete 

description of this planned event.  In addition to the conference, tours we have hosted over the last 

year have been an incredibly effective method of educating top-level agency officials (see Objective 4).  

 

In addition to our work on the Water Bond (described above), in 2014-2015 The Sierra Fund has lent 

our mining expertise to advocacy efforts related to reform of the Surface Mining and Reclamation 

Act (SMARA) and to Suction Dredge Mining Regulations.  

 

SMARA Reform: The Sierra Fund is working to educate a broad range of interests around the need 

for proper enforcement of the California Surface Mining and Reclamation Act (SMARA).  Recent 

research by the California Senate Natural Resources Committee and by the Department of 
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Conservation’s OMR has shown that SMARA is enforced inconsistently by the counties and cities that 

serve as lead agency.  While some local jurisdictions do an excellent job of regulating their mines, many 

counties and cities have been found to have a spotty record of inspection, enforcement of permit 

conditions, and reclamation of mines in their jurisdiction.  In other instances, mines that are known to 

not be in compliance with SMARA law are allowed to operate and sell their products to the State 

despite the mine’s failure to comply with state law.  In addition, it has been documented that many 

current mine operators do not pay their fees, creating financial strain on the regulatory activities funded 

by these fees.   

 

The Surface Mining and Reclamation Act was passed in 1975 and signed into law by then-Governor Jerry 

Brown. Now, 40 years later, Governor Brown has convened stakeholders interested in SMARA in a 

process designed to evaluate and find ways to improve the law. The Sierra Fund’s CEO Elizabeth “Izzy” 

Martin, was invited to participate in this process, which included weekly meetings in the Governor’s 

office and was able to provide critical input to the process. 

 

The Sierra Fund has also worked with Senator Fran Pavley to help identify opportunities to improve 

consistent enforcement of SMARA, relating to inspections, financial assurance mechanisms, and 

reclamation plans.  We are sponsoring a bill being carried by Pavley (SB 209) to amend the Surface 

Mining and Reclamation Act. Senator Pavley’s reform bill would require the Department of 

Conservation to begin to offer continuing educational opportunities for lead agency employees to 

become certified by the department to inspect surface mining operations. SB 209 passed all Senate and 

Assembly committees and the Senate floor in the 2015 legislative session and is on track (as a two-year 

bill) to pass the Assembly floor in early 2016. 

 

Suction Dredge Mining Moratorium:  Suction dredge mining destroys river ecosystems and 

compromises water quality.  It is especially problematic in mining-impacted regions of the Sierra where 

it exacerbates extensive mercury pollution dating to the Gold Rush.  The work of The Sierra Fund has 

been critical in drawing attention to this issue, inciting decision makers and regulatory agencies within 

the State to institute a moratorium on the practice in 2011.  Unfortunately, on January 12, 2015 the San 

Bernardino Superior Court ruled in The People v. Rinehart that the current moratorium on suction 

dredge mining on federal land is in violation of federal law per the Federal Mining Act of 1872.  The 

Sierra Fund acted quickly to address this shocking decision so that gains that have been made in 

protecting our State’s resources would not be lost.  Our advocacy efforts have been successful and CA 

Senator Ben Allen agreed to sponsor a bill (SB 637) that would require suction dredge miners to obtain 

water quality permits from the State Water Resources Control Board (SWRCB).  This bill passed 

through both Assembly and Senate with bi-partisan support, in part due to The Sierra Fund’s coalition 

work and testimony by TSF Science Director Dr. Carrie Monohan about water quality and potential 

human health impacts of suction dredge mining.  The bill was signed into law by Governor Brown on 

October 9, 2015. TSF will continue to serve as a leader as this program is designed and implemented.  

 

(NOTE: No funds from Nell Newman Foundation were used for any lobbying or advocacy associated with these 

or any other bills.) 
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OBJECTIVE 3: IMPROVE AND COORDINATE TIMELY ACTION AND FUNDING 

AROUND ABANDONED MINE REMEDIATION ACTIVITIES 

 

In 2014-2015 The Sierra Fund has continued to play a critical role in coordinating and advocating for 

mining-related action and funding in California. We have heard over and over from both organizations 

and policy leaders that The Sierra Fund is the only organization in the state with expertise on mining 

issues, and is the “first responder” to review a variety of urgent action items including policy changes, 

proposed new or re-opened mines, and new funding opportunities.  Our general operating support 

funders allow us to take timely action on these needs, and to maintain our Working Group of 

Advisors who support all of our efforts. In the last year we have been successful in our efforts to 

introduce technical experts and members of key agencies to the issues associated with legacy gold 

mining operations through Tours, our biannual Reclaiming the Sierra Conference, and by 

advising community groups challenging proposed mine openings. 

  

WORKING GROUP OF ADVISORS 

We have continued to coordinate closely with our Working Group advisors, through email, in-person 

meetings, and our online discussion forum (see Attachment E: List of Working Group of Advisors). Our 

advisors have been especially instrumental during the last year by providing technical review of the 

Humbug Creek Watershed Assessment and Management Recommendations document (see Objective 

1). In addition, The Sierra Fund’s Working Group of Advisors was crucial in lending their strategic 

thinking to both planning and execution of our Reclaiming the Sierra 2015 conference held in Sacramento 

on April 20-21, 2015 (see below). We consulted various members of our Working Group for feedback 

as we worked to develop the theme for our conference. Once we decided on an overarching concept 

(“The New Gold Rush”) we involved our advisors in the drafting of issue papers to provide structure to 

our conference tracks. Finally, our Working Group aided in the selection of our featured speakers, 

panelists, and moderators for the conference, and certain members gave presentations or assisted with 

facilitation.   

 

TOURS 

Site tours are a highly effective outreach mechanism utilized by The Sierra Fund. Site tours make the 

connection between the scientific research conducted by The Sierra Fund and the physical reality 

tangible for groups and individuals with resources to contribute to solving the problem(s). During the 

Nell Newman Foundation funding period (2014-2015) we were able to conduct numerous tours at 

various sites in the Sierra Nevada for individuals including agency leaders, students, professionals, and 

lay-people. 

 December 16, 2014:  Director of the California Office of Mine Reclamation OMR) and the 

Director of the Abandoned Mine Lands Program (AMLP): The Sierra Fund CEO, Izzy Martin and 

Science Director, Dr. Carrie Monohan conducted a tour for Pat Perez of OMR and Glenda 

Marsh of AMLP of the Malakoff Diggins site.  They were able to watch water quality sampling 

methods and to see directly the need for the LiDAR mapping that their agency had funded. 

 

 February 16, 2015: Director of the California Department of Conservation: The Sierra Fund 

CEO, Izzy Martin and Science Director, Dr. Carrie Monohan conducted a tour for Dr. Mark 
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Nechodom (then Director of the California Department of Conservation) of the Malakoff 

Diggins site.  On this tour, Dr. Nechodom was able to see the various aspects of the project 

that his agency was providing funding for, and came away impressed with the project and 

committed to the agency’s ongoing involvement.   

 

 April 15, 2015:  Tour for the California Local Agency Formation Commission (CA LAFCO) as 

a portion of their annual conference which in 2015 was held in Grass Valley.  CEO Izzy Martin 

led a section of this tour which focused on the reality of living “After the Gold Rush” and visited 

Empire Mine, an EPA Brownfields site in Grass Valley, and Scotts Flat Reservoir. 

 

 April 20, 2015:  Two tours as part of our Reclaiming the Sierra conference (see below), 

including a tour of our work at Combie Reservoir for Pet Perez of OMR. 

 

To continue to facilitate our working relationship with the Department of Conservation we have 

scheduled a tour for the new DOC Director David Bunn that will take place on November 9, 2015 and 

will highlight our work at Malakoff Diggins State Historic Park.  

 

RECLAIMING THE SIERRA CONFERENCE 

Our biannual conference, the third conference convened by The Sierra Fund, took place April 20 - 21, 

2015 at CSU Sacramento. The conference brought together individuals from governmental regulatory 

agencies with jurisdiction over private and public land management and reclamation with the academic, 

business, community and conservation institutions with interest in mine reclamation (see Attachment F: 

Reclaiming the Sierra 2015 Conference Participants). The conference consisted of a day of tours of legacy 

mines and reclamation projects, plus a day of workshops and plenary sessions on the strategic and 

cutting edge issues around mine reclamation. 

 

Our effort included recruitment of sponsors and keynote speakers, the drafting of issue papers, 

conducting publicity, and finally holding the event (see Attachment G: Reclaiming the Sierra Conference 

Publicity Materials and Attachment O: Reclaiming the Sierra 2015 Conference Program). Our success at 

pursuing this task is clear - we adhered to our timeline for event coordination and hosted a highly 

successful third mining conference in Sacramento that was attended by over 200 participants. 

In preparation for the event we worked strategically to build four conference tracks and we worked 

with our Working Group advisors and conference speakers to craft four issue papers to frame the 

discussion for each track.  This is an approach The Sierra Fund has used and found successful for 

numerous other strategy-building events in the past, as it allows participants to have a common 

understanding of the issues on the table, and necessary background, before they arrive at the event. The 

tracks are described below. Issue papers are provided as attachments to this report. For a full list of 

conference facilitators, speakers, and committees, please visit www.reclaimingthesierra.org.  

 

1. Prioritizing Sites for Cleanup Track:  Through presentations, panel discussions, and 

facilitated workshops, conference participants heard technical presentations on prioritizing 

abandoned mine remediation efforts, encompassing a watershed-wide approach using innovative 

modeling techniques. The discussion included tools for local government-led initiatives to access 

state and federal resources to address abandoned mine-related issues (see Attachment H: 

http://www.reclaimingthesierra.org/
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Conference Issue Paper: Prioritization of Remediation Efforts). The product of this track will be a 

TSF-produced report on progress and recommendations on California abandoned mine site 

priorities, to be presented to leaders of the agencies involved and the AML Site Priorities and 

Coordination Committee.   

 

2. Evaluating Cleanup Techniques Track:  Through a series of presentations, posters, and 

demonstrations, conference participants heard technical presentations on cutting edge scientific 

advancements related to abandoned mine land assessment, remediation and evaluation of 

remediation techniques. The track concluded with a discussion and facilitated evaluation of best 

available techniques for mine-impacted lands (see Attachment I: Conference Issue Paper: Best 

Available Techniques for Mine Impacted Lands (BATMIL). As a product of this track, TSF will create 

a list of tools to evaluate best techniques and prioritized development needs, to be presented to 

leaders of the agencies involved and the Best Techniques Committee.  

 

3. Identifying Market and Certification Opportunities for E3 Gold Track:  Through 

facilitated discussion sessions, conference participants evaluated the opportunities and challenges 

associated with creating a market for gold that is sourced from environmentally sound, 

economically viable and ethically produced (E3) legacy mine remediation activities. Conference 

attendees were able to consider standards for a new gold product that will allow jewelers, the 

electronics industry, and other consumers an option to purchase gold that resulted in a net 

reduction of mercury and other legacy pollution in the environment (see Attachment C: 

Conference Issue Paper: The New Gold Rush: Multiple Benefits of Restoration Activities in the Gold 

Country). This track product will consist of detailed standards and processes for E3 Gold to be 

presented to the Multiple Benefits/E3 Gold Committee.  

 

4. Coordinating State and Federal Agency Action Track:  Through facilitated discussion 

sessions, conference participants considered solutions to the challenges associated with 

regulating and funding abandoned mine reclamation in the current state and federal agency 

structure. Emphasis was placed on pre-SMARA legacy mine remediation and post-SMARA mine 

permitting and reclamation issues. Facilitated conference discussions identified opportunities for 

collaboration, as well as funding from federal and state sources (see Attachment J: Conference 

Issue Paper: Improving Mine Reclamation in California). For this track, TSF will develop action 

recommendations and strategies to be presented to California’s Secretary for Resources, the 

Governor, appropriate federal agency leaders, and the Policy Priorities and Coordination 

Committee.   

 

We designed the structure of the two-day conference to be a packed event that included:  

 Tours of legacy mine sites, cleanup projects, and technologies;  

 Technical presentations on project findings and new technologies;  

 Facilitated discussions that evaluated successes and identified recommendations for next steps;  

 Inspiring keynote speakers; and  

 Receptions that allowed for the most important aspect of a conference, networking.   
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The first day of the conference, April 20, began with two concurrent tours leaving the conference facility 

in the morning.  As mentioned above, tours have been our most effective tool at demonstrating the 

challenges and opportunities of legacy mine issues in our state. We believe that launching the conference 

with this kind of intense experience allowed for immediate bonding of conference participants, and this 

common experience and impression of the issues successfully oriented participants to the rest of the 

conference program. The first tour was a bus tour of legacy mine sites and cleanup projects in 

headwaters that included a stop at Malakoff Diggins State Historic Park to learn about assessment 

activities occurring at this site and a stop at Combie Reservoir to see a demonstration of NID’s 

innovative process and state of the art machinery that removes elemental mercury from dredged 

sediments and treats turbid water discharge, part of their precedent-setting project to combine 

reservoir maintenance with mercury remediation.  The second tour was a boat tour of the Yuba 

Goldfields to view 19th century hydraulic mining debris spread out across the floodplain at an average 

depth of over 40 feet. Our partners and conference co-sponsors, the South Yuba River Citizens League 

(SYRCL), organized this tour and led educational modules on historic and present mining in the 

watershed and highlighted the success of their restoration effort to re-vegetate this blighted area. In 

addition, TSF graduate student intern Alex Keeble-Toll gave a presentation on her graduate research on 

the human health impacts of mercury in fish. 

 

The tours arrived back at the conference facility in mid-afternoon, and shortly thereafter the first 

conference reception was held.  In place of a traditional keynote speech, the reception featured a “David 

Letterman Show”-style conversation about the issue of legacy mining in California, and the opportunities 

for multiple benefits of cleanup. The “show” was anchored by TSF CEO Izzy Martin, with “guests” Greg 

Valerio, (then) Director of CA Department of Conservation Mark Nechodom, Biologist Marie Barry and 

Frances Spivy-Weber, Vice Chair of the State Water Resources Control Board. 

 

The second day of the conference, April 21, was held entirely at the conference facility.  One room was 

designated for each of the four conference tracks listed above, and hosted a series of presentations, 

panels, and/or discussion sessions (depending on the track and the planned results).  A moderator for 

each track was responsible for keeping the material on time and on track. See the conference program 

(Attachment N) for full details on the workshops and speakers.  A second reception featuring the 

presentation of Sierra Crest awards and student poster awards was held at the end of the day. The 

Sierra Fund’s Sierra Crest awards are annually presented to an organization, an agency, and an individual 

demonstrating exceptional leadership and initiative in their work to address the impacts of historic 

mining in California. This year's awards were presented to the Geological and Environmental Sciences 

Department at California State University Chico, the Abandoned Mine Lands Program at Department of 

Conservation, and Dr. Stephen McCord.  

 

Ongoing exhibits were open throughout both days of the conference.  These included a student poster 

session and booths of organizations, agencies and businesses: 

 Student Poster Session:  The student poster session featured technical posters submitted by 

university students, including students attending CSU Sacramento, CSU Chico, and Sierra 

College. The poster session was a juried exhibit judged by three experts in the field of mine 

reclamation, Dr. Charles Alpers, Dr. Bill Christner and Dr. David Brown. Cash awards were 

presented to the top three posters on the second day of the conference.  
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 Exhibits: Conference sponsors, vendors, agencies and organizations had booth space in the 

main hall of the conference. This area included exhibits covering new technologies, government 

abandoned mine programs, pilot projects, restoration projects, and organizations. This was the 

main networking and coffee break area for the conference, and numerous participants circulated 

through the booths, admiring gorgeous fair trade jewelry and compelling student research 

projects throughout both days of the conference. 

 

ADVISE COMMUNITY GROUPS CHALLENGING PROPOSED MINE OPENINGS 

In addition to collaborating with our working group of advisors, conducting tours of legacy mine sites, 

and hosting our conference, we have improved and coordinated timely action around mining activities 

by advising community groups that are actively challenging proposed mine openings. With the high price 

of gold, rural communities in California’s Gold Country are facing more and more proposals to open or 

re-open old mines. Over the last year, we worked to evaluate two proposals pending in Nevada County 

(for the San Juan Ridge Mine and the Blue Lead Mine) that involved operation of a modern gold 

mine at the site of a legacy hydraulic mine with known mercury contamination issues. A third proposal 

(the Idaho Maryland Mine) has been shelved for the time being based in large part to the community 

concern about the Mine that The Sierra Fund helped to inform. 

 

San Juan Ridge Mine - We have been working over the last two years with the San Juan Ridge 

Taxpayers Association (SJRTA), a group of landowners who are preparing to challenge the proposed San 

Juan Ridge Mine.  TSF’s science team provided technical advice to their work to sample water quality 

and assess habitat in the Spring and Shady Creek watersheds, to provide baseline data against which to 

evaluate the proposed environmental impacts of the mine. During its latest active period the San Juan 

Ridge Mine tapped a water-bearing fault line, dewatering over a dozen wells in the area, including a local 

school and cultural center. In addition, CEO Izzy Martin participated in regular strategic planning 

sessions as the County processed the environmental documents to get them ready for public review. 

Recently, this work and the persistent resistance from community members paid off. In September 2015 

the owner of the mine announced that he plans to sell the property rather than operate the mine. 

While this development leaves the possibility open for another mine operator to buy the property and 

renew the proposal, it also allows the community the opportunity to take control of the site. The SJRTA 

is now considering buying the property as the only sure means of stopping a mine from establishing in 

the future. TSF will continue to advise SJRTA in this process. 

 

Blue Lead Mine – CEO of The Sierra Fund Izzy Martin has been advising a group of residents in their 

analysis of a permit being submitted by landowners who seek to open a gold and gravel mine at the site 

of a legacy hydraulic mine.  Izzy has been instrumental in advising this group based on her extensive 

knowledge of SMARA mine permitting and reclamation requirements.  She drafted formal comments on 

the proposed permit that were reviewed by TSF staff, including TSF Science Director Dr. Carrie 

Monohan, and submitted on March 9, 2015 (see Attachment K: Blue Lead Mine Permit Review by The 

Sierra Fund).  Izzy also participated in a hearing on April 28, 2015 where the Nevada County Board of 

Supervisors voted to move the permit for the mine forward.  In response to the Board of Supervisors 

decision, the community has formed a new non-profit, the Bear Yuba Watershed Defense Fund 
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(BYWDF), who filed a lawsuit on June 3 against Nevada County alleging improper approval of the Blue 

Lead Mine.  TSF will continue to be involved with the community as this project moves forward.   

 

CONCLUSION 

 

The diverse objectives of our Reclaiming the Sierra Initiative are unified in working to re-tell the story of 

California’s Gold Rush past.  Support from Nell Newman Foundation has been instrumental in our 

efforts to make the Sierra Nevada region a model for reclaiming mining-devastated landscapes around 

the world.   

 

FINANCIAL REPORT 

 

The Sierra Fund Statement of Activities 

January 1 – September 3, 2015 
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ATTACHMENTS 

 

The following attachments were produced as part of The Sierra Fund’s Reclaiming the Sierra program, 

since November 2014.   

 

Attachments A-L are compiled into one PDF:   

 

Attachment A: Executive Summary of Humbug Creek Watershed Assessment and Management 

Recommendations Report 

Attachment B:  Mercury Forum #1 Agenda and Participants List 

Attachment C:  Conference Issue Paper:  The New Gold Rush: Multiple Benefits of Restoration Activities in 

the Gold Country 

Attachment D:  Combie Reservoir Project Demonstration Materials 

Attachment E:  List of Working Group of Advisors  

Attachment F:  Reclaiming the Sierra 2015 Conference Participants 

Attachment G:  Reclaiming the Sierra Conference Publicity Materials  

Attachment H:  Conference Issue Paper:  Prioritization of Remediation Efforts 

Attachment I:  Conference Issue Paper:  Best Available Techniques for Mine Impacted Lands (BATMIL)  

Attachment J:  Conference Issue Paper:  Improving Mine Reclamation in California 

Attachment K:  Blue Lead Mine Permit Review by The Sierra Fund 

Attachment L: Media Coverage: November 2014 - October 2015 

 

Due to the size of the documents, Attachments M-O are attached as separate PDFs: 

 

Attachment M:  Humbug Creek Watershed Assessment and Management Recommendations Report  

Attachment N:  Champion Mine Complex Environmental Assessment Report  

Attachment O: Reclaiming the Sierra 2015 Conference Program 
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