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Leviathan Mine February 2018  
Annual Site Update Meeting 

Lahontan Water Board 
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Tasks in 2017: 
 
•Spring Pond 
Water Treatment 
 

•Summer Pond 
Water Treatment 
 
•Flow and Stage 
Monitoring 
 
•Maintenance 
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2017 Spring Pond Water Treatment Startup 

• Snow removal February 25-26, 2017 
 

• Mobilization of equipment and 
supplies February 27- March 1, 2017 
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2017 Spring Pond Water Treatment 

• AMD treatment in Pond 3 March 2 – June 
1, 2017 

• Approximately 14.9 million gallons of AMD 
neutralized 

• Field and lab data show USEPA discharge 
criteria met with two exceptions. 

• 42.5 tons high calcium lime 
• 17.8 tons type S bagged lime 
• 5,183 gallons of diesel 
• 432 gallons of gasoline 
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Sludge Generated During 2017  
Spring Pond Water Treatment 
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2017 Spring Pond Water Treatment Sludge Disposal 



7 

2017 Spring Pond Water Treatment Sludge Disposal 

• 277 tons of sludge hauled off-site 
• A portion of the sludge generated remains 
    in Pond 3 due to high water content and will be 
    hauled off-site for disposal during the 2018  
    treatment season 
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• Sludge generated during the treatment of 5.7 million gallons of AMD in 2016  
     was stockpiled in late May/early June 2017. 
 
• Approximately 475 tons of sludge were hauled off-site for disposal in August 2017. 

2017 Pit Clarifier Sludge 
Stockpile and Disposal 
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• Assembly of Pond Water Treatment 
Plant late May 2017 
 

• AMD treatment during June 2017 
 

• Pond Water Treatment Plant 
shutdown July through early August 
2017 
 

• AMD treatment early August through 
mid-October 2017 

2017 Summer Pond  
Water Treatment 



10 

 

•11 million gallons of AMD treated and 
discharged 
•Influent pH range 2.05 to 3.87 SU 
•Influent average TDS 9,092  mg/L 
•Field and lab data show USEPA 
discharge criteria met with one 
exception. 

• 279 tons lime (dry weight) 
• 10,007 gallons diesel 
• 283 gallons gasoline 
• 356 gallons of polymer 
• 6099 mg lime / liter AMD  

2017 Summer Pond Water Treatment 
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Sludge generated is  
contained in the pit clarifier 

Approximately 935 – 1,100 tons of sludge generated during the 2017 
season will be hauled off-site for disposal in 2018. 
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More than 133 Million  
Gallons of AMD have  
been treated since 1999 


Format data

		California Regional Water Quality Control Board - Lahontan Region

		Leviathan Mine

		Pond Water Treatment 

		Year		Summer Treatment		Spring Treatment 

		1998		0		0







				millions of gallons		millions of gallons

		1999		4.5		0





		2000		6		0





		2001		4		0





		2002		3.8		0





		2003		3.5		0





		2004		5.9		0





		2005		10		0.88





		2006		13.2		7.5





		2007		3.1		0





		2008		3		0





		2009		2.9		0





		2010		6.7		0





		2011		9.8		8.2





		2012		2.8		0





		2013		2.7		0





		2014		0.8		0





		2015		2.5		0





		2016		5.7		0





		2017		11		14.9









		Summer Pond Water Treatment						101.9		Million Gallons

		Spring Treatment 						31.48		Million Gallons

		Total AMD Neutralized						133.4		Million Gallons





AMD per year graph



AMD Neutralized by Treatment Year - Lahontan Water Board PWT

Summer Treatment	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	4.5	6	4	3.8	3.5	5.9	10	13.2	3.1	3	2.9	6.7	9.8000000000000007	2.8	2.7	0.8	2.5	5.7	11	Spring Treatment	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0	0	0	0	0	0	0.88	7.5	0	0	0	0	8.1999999999999993	0	0	0	0	0	14.9	Year

Millions of Gallons



Metals removed by year

		California Regional Water Quality Control Board - Lahontan Region

		Leviathan Mine

		Pond Water Treatment - Approximation of Metals Removed



						Influent										Approximate Metals Removed Per Year

		Year		Volume of AMD Neutralized (Millions of Gallons)		Avg Al (mg/L)		Avg As (mg/L)		Avg Fe (mg/L)		Avg Ni (mg/L)				Pounds of Al Removed		Pounds of As Removed		Pounds of Fe Removed		Pounds of Ni Removed

		2016		5.7		314		1.34		305		4.88				14,935		64		14,507		232

		2015		2.5		492		2.61		342		7.63				10,264		54		7,135		159

		2014		0.8		1132		15.1		802		20.2				7,557		101		5,354		135

		2013		2.7		517		3.85		495		9.22				11,648		87		11,152		208

		2012		2.8		571		6.45		707		10.0				13,341		151		16,519		234

		2011		9.8		448		8.23		863		7.0				36,636		673		70,573		572

		2011 Spring		8.2		166		2.18		328		2.24				11,359		149		22,443		153

		2010		6.7		367		4.0		576		4.7				20,518		224		32,203		263

		2009		2.9		550		4.2		564		8.0				13,309		102		13,648		194

		2008		3		602		5.55		623		9.41				15,070		139		15,596		236

		2007		3.1		609		8.27		892		10.2				15,754		214		23,074		264

		2006		13.2		433		7.75		818		6.22				47,694		854		90,101		685

		2006 Spring		7.5		130		2.45		354		2.64				8,136		153		22,155		165

		2005		10		402		5.54		654		6.09				33,545		462		54,573		508

		2005 Spring		0.88		209		0.01		17.3		4.26				1,535		0		127		31

		2004		5.9		359		2.86		465		5.9				17,674		141		22,893		290

		2003		3.5		348		2.03		373		5.15				10,164		59		10,894		150

		2002		3.8		429		2.77		435		7.78				13,603		88		13,793		247

		2001		4		1408		19		1278		18				46,996		634		42,657		601

		2000		6		713		11		1155		14.5				35,698		551		57,827		726

		1999		4.5		530		16		1200		11				19,902		601		45,060		413



		Ni data not available for 2000, 14.5 mg/L derived by averaging 1999 and 2001 influent data												Total 		405,337		5,500		592,284		6,466
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Flow and stage monitoring 

• 14 locations during the 2017 water year 
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• Removed accumulated 
sediment from storm 
water conveyance ditches 
and replaced BMPs 

 
• Repaired perimeter fence 
 
• Coordinated with El 

Dorado County 
Department of Agriculture 
to spray invasive Tall 
Whitetop and Dyer’s 
Woad 
 

• Pond 4 Slump 
stabilization 
 

• Crusher Slump 
maintenance 

2017 Maintenance 
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Pond 4 Slump during stabilization activities 
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Pond 4 Slump near the end 
of stabilization activities 

• Installation of a subsurface  
     drainage system 
• Regrade slope 
• Armor/buttress slump 
• Regrade main access road 
• Line Pond 3 access road ditch 
• Regrade Pond 3 access road 
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Crusher Slump 
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Crusher Slump 
during maintenance activities 

• Remove toe material 
 

• Install a subsurface  
    drainage system 
 
• Grade the upper bowl 

 
• Line stormwater ditch 

 
• Buttress toe area 
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Crusher Slump 
during maintenance activities 
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Questions? 
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