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ABSTRACT
We propose to collect emergent groundwater around Hamilton, using 

standardized collection methods that include quality and control samples 

with analysis performed at a certified drinking water testing laboratory 

(Energy Labs). Nitrate background in natural groundwater systems should 

contain less that's 1 mg/L nitrates (U.S. Geological Survey) but in our 

aquifer, nitrates/nitrites should be less than 0.25 mg/L based on 

previous sampling.

We will map the locations of the samples and use local hydrology data 

to help determine the source and flow direction of the groundwater. 

Routine testing and reporting of groundwater quality in our community 

will help protect our health and the economy of our river.

Groundwater in sand and gravel aquifers from shallow wells supplies all 

the Hamilton area drinking water.

The aquifers receive recharge from streams and ditches flowing in from 

he sides of the valley and the shallow aquifers discharge to the 

Bitterroot River and to ditches that flow past the West and north edge of 

Hamilton. we plan to collect about a dozen samples in an arc around the 

down gradient edge of Hamilton from these groundwater discharges.

Nitrates are tasteless and odorless, and are often the first sign of 

deterioration of groundwater quality. Nitrates are a health threat 

because they can cause "blue baby syndrome" and may function as 

initiators of human carcinogenesis. Nitrates are also an environmental 

threat because they cause eutrophication damage to surface water 

aquatic environments in the Bitterroot River. 

High densities of private septic systems, and large acreages that receive 

fertilizer or that support farm animals are located up gradient to the 

south and eats of Hamilton. these are probable sources of pollution to 

shallow groundwater.

Heterogeneous Aquifer/Shallow Water Table (MT GWIC)

View west cross-section of aquifer beneath Hamilton, Montana

Hamilton, MT
(view south)

Corvallis Canal

Sample Stations
Shallow Ground-
Water inflow to
River and Canal
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Sample # Lab Sample # Map Nitrogen
Mg/L 

Flow Loading Lbs/day

18cc1 S-1 0.52 canal 3 cfs 8.409

18cc2 S-2 0.46 canal 2.429 cfs 6.0

18cc3 S-3 0.46 canal 2.3 cfs 5.7

18cc4 S-4 0.36 canal 2.1 cfs 4.06

18cc5 S-5 0.31 canal 2 cfs 3.35

18cc6 S-6 0.02 river 0.5 cfs 0.05

18cc7 S-7 0.79 canal 359 gpm 3.4

18cc8 S-8 0.15 river trib 2.5 cfs 2.0

18Dspr9 Darby 0.24 spring 75 gpm 0.2162

18Pdw10 Sheafman Ck NonDetectable

18cd-20 City discharge 0.94 Duplicate of 21

18cd-21 City discharge 0.93 Duplicate of 20

18w-23 Distilled Water 0.05 Blank

Health Effects of Nitrates in Water

The most commonly known health concern of high nitrate levels is 

methemoglobinemia, or better known as blue baby syndrome.  The name blue baby 

syndrome is used because the baby actually starts to turn blue from not having enough 

oxygenated blood in circulation.  Babies under six months of age are sensitive to nitrates 

and therefor cannot deal with them as older humans do.  As the nitrites circulate in the 

babies body it produces methemoglobin.  Hemoglobin is what carries oxygen through our 

body via our blood stream.  Methemoglobin as well as hemoglobin both contain iron, 

however unlike hemoglobin methemoglobin contains the Fe3+ state of iron.  Hemoglobin 

contains the Fe2+ state.  This difference in charge is what makes oxygen unable to bond 

with methemoglobin, and when methemoglobin is produced in excess this can lead to 

poorly oxygenated blood. Nitrates could also be considered as carcinogens to humans.

James Baggett, Dillon Lewis, Broc Perkins, Donald Jordan, Tommy Dowdy, Aldo 

Rodriguez, Kathleen Cox , Kendra Norton, Gavin Nutall
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