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Background and Problem 

ÁExcessive algal growth in East Fork Carson 

River (EFCR) between Hwy 88 & Muller Lane 

ÁNDEP qualitative study found 100% stream 

bottom covered by algae 

ÁLow DO levels 1- 4 mg/L (standard 5 mg/l) 

ÁSummer stream nitrate levels elevated at 

EFCR at Hwy 88 

ÁNDEP identified groundwater discharge to 

EFCR as potential source of nitrate to stream 

 

 



Pilot Study Objectives 

ÁEvaluate nitrate concentrations and loads in 

groundwater that discharges to EFCR in the 

study reach 

 

ÁDetermine the level of eutrophication and 

identify algae species in the study reach 
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Carson River 

Watershed 

Carson 
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Methods ï Water Quality/Nutrients 

ÁInstall shallow drive-point piezometers 

Á3 transects, 3 piezometers per transect 
Á1 piezometer on each bank, 1 in stream 

ÁSample piezometer transects for nutrients three 

times during summer to early fall 

ÁDetermine groundwater discharge 

ÁWater levels, continuous water temperature, 

model simulations, chloride mass balance 

ÁSample surface water for nutrients and 

perform discharge measurements 

ÁCalculate nitrate loads 

 

 



Study 

Reach 

Á1.6 miles 

in length 



Study 

Reach 

Á1.6 miles 

in length 

 

ÁBerger 

and 

Medina, 

1999 

 



Sampling groundwater nutrients at downstream transect ï July 2010 



Flow measurement at downstream transect ï July 2010 



Results 
July 2010 Sampling   

Upstream Transect Losing 

Middle Transect Gaining 

Downstream Transect Losing/Static 

September 2010 Sampling   

Upstream Transect Losing 

Middle Transect Gaining/Static 

Downstream Transect Losing 

October 2010 Sampling   

Upstream Transect Losing 

Middle Transect Gaining/Static 

Downstream Transect Losing/Static 



Results 

l Wells <0.02 - 0.03   

Wells LB <0.02  Mid 0.38  RB 3.0 

Wells <0.02 - 0.14 

Nitrate + nitrite 

 

July 2010 

sampling 

 

Concentrations in 

mg/L as N  

 

Stream 0.08 

Flow 15 cfs 

Stream 0.09 

Flow 16 cfs 

Stream 0.05 

Flow 18 cfs 



Results 

l Wells <0.02 - 0.09   

Wells LB <0.02  Mid 0.18  RB 2.62 

Wells <0.02 - 0.16 

Nitrate + nitrite 

 

September 2010 

sampling 

 

Concentrations in 

mg/L as N 

 

Stream 0.03 

Flow 7.7 cfs 

Stream 0.07 

Flow 6.6 cfs 

Stream 0.04 

Flow 5.7 cfs 



ÁHypothesis: At low streamflow groundwater 

becomes a more important  source of nitrate 

to stream 

ÁNext summer collect data to reduce 

uncertainty in groundwater load estimates 

Nitrate Load Estimates 

Upstream transect - August  



Algae Monitoring 
Purpose 

ÅCharacterize algae level; then compare to 

threshold levels in literature to determine 

eutrophication status 

ÅTest protocols for future use for NDEP 

assessments 
 

Algae Sampling  

ÅSampled attached algae at 3 sites ï 7/29/10 & 

9/9/10. 

ÅSelected run areas 100 ï 250 feet in length 

ÅDivided into 5 equal length subreaches 

ÅSampled 5 rocks from each subreaches ï total of 

25 rocks 

ÅSampled using SG-92, scrape entire top surface of 

rocks 

ÅSample area calculated from rock dimensions 



Sampling with the SG-92 



< 25 mg/m 2 ~ 50 mg/m 2 ~ 150 mg/m 2 

> 250 mg/m 2 > 250 mg/m 2 Literature suggests that 

Chlorophyll-a > 100-

200 mg/m2 is impaired 

for recreation and/or 

aquatic life 

 

 

Examples of Various Algae Levels-Clark Fork River, MT 


