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(Base Map from EPA)
River Flow



Our Goals

• Measure the groundwater specific input 
to the South Fork Coeur d’Alene River: 
flow, concentrations, and loads

• Compare to pre-remediation

(Zinsser, 2019) (Murray and Zinsser, 2023)

2017 2022



What is a seepage study?

Groundwater = Q2-Q1
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What is a seepage study?
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River Flow

Study Area: 2017 and 2022



River Flow

Study Area: 2017 and 2022

Bunker CreekGovernment Gulch
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Study Area: 2017 and 2022
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Study Area: 2017 and 2022



Methods

River Flow



Methods

*New input between 
2017-2022

Received data from IDEQ

River Flow



Methods

• Baseflow (Aug 30-31, 2022)

• Measured
• Flow (Q)
• Concentrations (C) 

• Zinc, Cadmium, Phosphorus

• Calculated
• Loads (Q x C)
• Groundwater gains/losses



Methods
Total Reach:

𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮 = 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 − 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 − 𝒊𝒊𝑮𝑮𝒊𝒊𝑮𝑮𝑮𝑮𝒊𝒊
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Water Year Summary
USGS 12413210 SF COEUR D ALENE AT ELIZABETH PARK NR KELLOGG ID



Results: Streamflow

(Murray and Zinsser, 2023)

2022 data2017 data



Results: Streamflow
Calculated groundwater accrual

(Murray and Zinsser, 2023)



Results: Zinc 2022 data2017 data

(Murray and Zinsser, 2023)



Results: Zinc
Calculated groundwater accrual

86% reduction

(Murray and Zinsser, 2023)



Results: Cadmium

(Murray and Zinsser, 2023)

2022 data2017 data



Results: Cadmium
Calculated groundwater accrual

81% reduction

(Murray and Zinsser, 2023)



Results: Phosphorus

(Murray and Zinsser, 2023)

2022 data2017 data



Results: Phosphorus
Calculated groundwater accrual

88% reduction

(Murray and Zinsser, 2023)



Historic Values
Groundwater accruals in middle section

USGS: 1999, 2017, 2022
CH2M: 2003, 2006, 2007, 2008
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(Murray and Zinsser, 2023)



Field Observations

2017

2022

2017



Field Observations

2017 2022



Conclusions

• Success Story!
• Groundwater input of Zinc, Cadmium, and 

Phosphorus decreased 2017-2022
• Final load value at farthest downstream site 

decreased 2017-2022; lower trace metal and 
nutrient load to Coeur d’Alene River & Lake
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Questions?



Reductions in middle section
 Dissolved zinc from 85 ± 9.3 kilograms per day (kg/d) in 2017 to 11.6 ± 19.2 kg/d 

in 2022 (86-percent reduction), 
 dissolved cadmium decreased from 0.59 ± 0.10 kg/d in 2017 to 0.11 ± 0.06 kg/d in 

2022 (81-percent reduction), and 
 total phosphorus decreased from 6.5 ± 0.45 kg/d in 2017 to 0.79 ± 0.97 kg/d in 

2022 (88-percent reduction). 
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