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2004 field program



2007 Field Program

Pointer Lake Laonil Lake

~ 1500 m2

Sphaeriidae 59%

Amphipoda 35%

Mysids

Naidids

Valvatidae (snails)

~ 250 m2

Chironomids 67%

-Chironomus

Sphaeriidae 14%

Ostracoda





Phase 1: 2004

Phase 2: 2007

Phase 3: 2009

Phase 4: 2012

Phase 5: 2015

Phase 3: 2009



Historical Sediment Data



Dissolved Oxygen (mg/L) Dissolved Oxygen (mg/L)

Figures from Phase Golder’s Phase 3 Report



2015 Program

Key Hypotheses to Test:

1.Higher concentrations of bioavailable metals in water and 

sediment in Laonil Lake related to mine effluent discharge; and,

2.Higher concentrations of phosphorus, related to effluent, and 

releases of sewage from toilets and kitchen in Laonil Lake.

Resulting in Analysis of:

• Water quality monthly, total and dissolved metal measured

• Ultra-low TP measured

• Sediment sampling of Phase 2 & 3 benthos locations

• Nutrients, metals, TOC

• Calculation of mmol M2+/ g OC (USEPA 2005)

– >3000 high risk

– 130 to 1300 some risk

– <130 negligible risk



Water Chemistry

Ultra-low Phosphorus
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Water Chemistry 

Copper – Total and Dissolved



Water Chemistry

Cu2+
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Water Chemistry

Nickel – Total and Dissolved



Sediment Chemistry

Phosphorus

• Phosphorus TOC (%) and TKN 

in lake sediments

• Phosphorus and TOC (%) 

are the same in both lakes 

with TKN elevated in 

Pointer

• No evidence that Laonil 

Lake sediments are 

degraded relative to 

Pointer



Sediment Chemistry

Copper and Nickel

• Sediment concentration 

data for copper and 

nickel

• Elevated levels of 

Nickel and Copper 

in Laonil Lake 

Sediment compared 

to Pointer lake and 

compared to LEL 

limits in sediment 



Sediment Chemistry

SEM-AVS/OC



Conclusions

1. Dissolved 𝐶𝑢2+ (aq) in water is low

2. Calculated free Cu2+ is very low

3. In sediments M2+/OC is very low

4. DO depression in Pointer, but not 

Laonil Lake

5. Benthic community in Laonil not 

consistent with a conclusion of 

degraded water or sediment quality 

related to metals or nutrients



Phase 1: 2004

Phase 2: 2007

Phase 3: 2009

Phase 4: 2012

Phase 5: 2015

Phase 3: 2009



Questions?


