
Deer Creek & Nemadji River 
Turbidity TMDL

Stable Isotope Geochemistry 
Analysis for 

Surfacewater/Groundwater 
Source Tracking  
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(Source: MN Ground Water Association Newsletter Sep tember 2006)(Source: MN Ground Water Association Newsletter Sep tember 2006)

Deer Cr.

N. Branch Nemadji R.

Initial Monitoring Site Locations





Stable Isotope Study
Project Goal

Isotopic analysis of 
water to partition 
sediment loading to 
Nemadji R. (& it’s 
tributaries)

– Surface water vs. 
Groundwater

“Sediment Volcanoes” in Deer Cr.



Methodology
Ground Water Mixing-Tracer Test



Isotope Applications to Water
H2O

Oxygen has 3 stable isotopes.

Hydrogen has 2 stable isotopes,
1H and 2H (deuterium).  

Common Very Rare Rare



Application of Stable Isotopes 
18O and Deuterium (2H) to 

Delineate Hydrologic 
Pathways of Flow

••Sediment loading from groundwater to Sediment loading from groundwater to 
Deer Creek appears to be the primary Deer Creek appears to be the primary 

sediment sourcesediment source



Monitoring Methods

• Identify sources of sediment by delineating 
hydrologic pathways of the contributing 
loads.  

• Use stable isotopes of oxygen (18O) and 
hydrogen (2H) as a means of relative 
contributions of groundwater and 
precipitation to streams (Mazor, 1991). 

• Sampling and analysis of precipitation , 
ground water , and surface water .



Surfacewater

� winter melt event 
� snowmelt ice-out 

� base flow pre-Evapotranspiration (ET) 
� storm event pre-ET 

� base flow ET 
� storm event ET 

� storm event post-ET 
� base flow post-ET 



Monitoring Methods continued

ADDITIONAL ANALYTES:

• Anions by IC
• Alkalinity, Total
• Sulfate by IC
• Strontium  HL, Tot, H20
• Calcium, HL, Tot, H20
• Magnesium, HL, Tot, H20
• Sodium, HL, Tot, H20
• Potassium
• Iron
• Manganese
• Total Phosphorous
• Orthophosphate, Total
• Ammonia Nitrogen, Total
• Nitrate + Nitrite Nitrogen



Monitoring Schedule

• Collect surface water coincident with 
selected recharge events and different 
types of hydrological regimes.

• Collect representative ground water 
samples.

• Collect representative precipitation



Current Status

• 48 Surfacewater samples have been 
collected to date from 4 stream monitoring 
locations.

• Groundwater (wells) & Precipitation (snow 
& rain) samples pending.

• Completion of field work – summer 2010



Sample



QUESTIONS?


