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Outline and explanation of the lesson plan/SOP/curriculum developed  

For the Fall Semester I developed a research project for students that targeted 

the impact of land use patterns and changes to environmental quality on the 

Standing Rock Sioux Reservation. The project was designed to give students 

practical experience in water and soil quality changes associated with land use.  

The students learned the basic techniques and procedures for water quality 

testing. Students were taught how to calibrate equipment such as field and laboratory 

probes. They were also taught the appropriate techniques for sample collection, 

techniques for inorganic metal and non metal sample preservation, and recording 

methods to preserve a uniform paper trail.  

Students were also taught about the basic measuring principles behind the 

Atomic Absorption Spectrophotometer Auto-sampler Graphite Furnace Machine 

which was acquired by SBC for measuring metal contaminants at the parts-per-billion 

(ppb) level. Students ran a number of tests for some hard metals like Lead, Arsenic, 

Selenium, Copper, Sodium, Calcium and Magnesium.  

Students also learned the basic principles behind the Segmented Flow Auto 

Analyzer, which detects inorganic nonmetals at the parts-per-million (ppm) level in 



samples. Students ran a number of tests for nitrates and nitrites from samples 

collected from several water bodies on the reservation. 

Students learned methods for measuring biological contaminants in water. 

They collected and tested samples from water bodies on the reservation for coliform 

and Escherichia coli bio-contaminants. To analyze samples, the students were taught 

how to prep samples for incubation and the basic principles of incubation. They were 

shown how to run the Quanti-Tray count method for determining number of microbes 

in a sample (coliform forming units (CFU) per 100ml).    

Based on this potential of this project, I am developing a field laboratory for the 

Environmental Chemistry class which will involve a long term monitoring of surface 

water for pollutants which will be undertaken by students of the class. This lab will 

also be used by students in the Hydrology and Soil Science courses I teach at the 

college. 

 

Explanation of mini-grant funds contribution to project 

The money requested from the mini grant was used to acquire chemical 

reagent refill units for water and soil sampling field kits which are used during outdoor 

field laboratory instruction. We were also able to acquire pH and EC field probes for 

students to use in the field which is an integral part of course instruction in the 

Environmental Science and Agriculture/NRM programs. The equipment purchased 

this semester could not be used specifically for this project because their purchase 

and receipt occurred late. However, they were used by students for labs in other field 



classes at SBC. However, the equipment will be an integral part of next semester’s 

field labs and class projects in Hydrology and Soil Science.  

 
Review of implemented project (lesson plan/SOP/curriculum), including: 

• The number of students who participated and their age-group; 

Course name Code Number of students Age group range 

Environmental Chemistry* ENS 321 4 (Class project) 23 - 39 

Introduction to GIS/GPS ENS 311 1 (Class project) 34 

Environmental Sampling ENS 225 6 (Field lab) 21 - 35 

General Ecology ENS 221 12 (Field lab) 21 - 35 

Environmental Science 1 ENS 113 15 (Field lab) 20 - 35 

*participated in water quality project 

• Total number of students who benefitted  

o Number of students: 38 

• The number of faculty who benefitted  

o Number of faculty: 4  

• Sample collection for use in lab certification process 

• ENS 225, ENS 113, and ENS 221 field lab classes 

• ENS 311 student project using GIS/GPS application on sample 
data collected for water quality project 

• ENS 321 field lab classes and project  



Project summary and overall results 

 

ENS 321 Environmental Chemistry Project 

Title: 

Land Use Impact on Water Quality on the Standing Rock Sioux Reservation 

 

Introduction and problem statement 

The project goals are to target the impact of land use patterns and changes to 

environmental quality on the Standing Rock Sioux Reservation (SRSR). The project 

focus is on water quality changes associated with land use. We will be looking at 

some aspects of environmental chemistry that are affecting water quality on the 

SRSR. Specifically, we shall try to identify, test, and compare the contribution of the 

land uses on water quality on the reservation. 

The student will be expected to write and submit a report of his/her findings for 

this project, which will count towards his/her final grade. This report will also form part 

of a final paper or general report, which should incorporate the student’s current 

knowledge of environmental chemistry. 

 
Land Use types on SRSR 

The land use types on the SRSR have not changed over many years. Two 

main landuse types dominate the reservation: Range land use and Agriculture land 

use (pasture land and farmland). Other minor land uses we will include in our study 

are recreation, and urban/rural settlements. Each project participant and member of 

the class will sample water on a land use mentioned.  



 
Sampling Procedure: 
Record your sampling procedure steps! Basically:  

1. You are expected to select four water body sites on your assigned landuse 

type.  

2. For each site you are to collect three samples in 3 distinct sample bottles for 

testing non-metals, metals, and biological quality on the land use: 

a. The first sample should be preserved with about 2-4ml of nitric acid as 

soon as the sample is collected and put on ice. This is for metal testing. 

b. The second sample should be preserved with about 2-4ml of sulfuric 

acid as soon as the sample is collected and put on ice. This is for non 

metal testing and nitrates. 

c. The third sample does not require preservation, but once it has been 

collected, it should be put on ice and the sample must be tested within 

6 hours for coliform and E. coli. This sample will also be used to test for 

pH and EC if possible. 

3. Each land use should have 12 samples and the student should be ready to 

process these once he/she brings them into the lab. 

4. Remember to label and identify each of your samples in the right manner. 

Sample identification should include: the site name, date of collection, time of 

collection, preservative used and amount, collector’s name, and any notes to 

enable another individual to process the sample in the lab.  

 
 
 
 



Water Quality Tests 
1. Hard metals (Sodium, Calcium, Arsenic, Selenium, Lead) 

2. Inorganic contaminants: Non metals (Nitrates, Nitrites) 

3. Microbiological contaminants: Coliforms and E. coli. Colony formation counts 

4. pH and electrical conductivity 

 
Report Guidelines: 

1. Description of the sites you visited (location, the land uses at each site, etc.) 

2. Describe your sample collection process and indicate how you prevented any 

potential source of contamination and bias 

3. What are the chemical species released in the environment? 

4. For each of the species released, describe: 

a. Their production (origins) 

b. Transport  

c. Interactions 

d. Main reactions  

e. Effects and fates  

f. Data report (tabular form for each of your pollutants) 

5. Address the impacts of these chemical species in the water, and living 

environments and human spheres 

6. Discuss a historical trend for the chemicals. Have the numbers increased or 

decreased? 

7. What are your thoughts (opinions) about the impact of land use to the 

environment… as an environmental scientist?  
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Result Summary: 

The Environmental Chemistry class tested the quality of bodies of surface 

water that occur on the Standing Rock Sioux Reservation. They looked into four main 

land use types and their effects upon the quality of the water on and/or around them. 

Table 1 below gives a summary of the various locations for the land use types and 

where each of the samples was collected: 

 
Agricultural 

sites 
Rangeland 

sites  
Recreation sites  Settlement/Housing 

sites 
4 Mile Creek Keeps Eagle Dam 1 Mile Creek/ 

Powwow Grounds 
Fort Yates, ND 

Grand River/ Lake 
Oahe 

Porcupine creek Marina Boat Dock 
grounds 

McLaughlin, SD 

Froelich Dam Paha Yamni Fort Yates Boat Dock 
Grounds 

 

Cannonball River Stoneman Dam Froelich Dam Boat 
Dock Grounds 

 

 

The students were asked to select which sites on the reservation were of 

interest to them. They also had to justify why they thought the selected site was of 

concern from an environmental quality standpoint. They were also asked to jointly 

select contaminants to sample and analyze based on local evidence of the 

introduction in to the water around the community.  



Table 2 is a summary of some of the results by site. It shows the contaminants 

tested and analyzed and indicates which sites reported the highest amounts of the 

indicated contaminants. 

 
Contaminant  Landuse 

with highest 
level 

Site with 
highest 

level 

Highest 
amount  

EPA 
Standard 

(MCL) 

Potential 
EPA 
Violation 

pH Recreation site Froelich Dam 8.87 6.0-9.0 No 

EC Agricultural site Cannonball 
River 

1512 
μmhos/cm  

150-500 
µmhos/cm Yes 

Coliform Rangeland site Stoneman 
Dam 

3051.1 
cfu/100mL 200cfu/100ml Yes 

E. coli Rangeland site Stoneman 
Dam 

319.5 
cfu/100mL 200cfu/100ml Yes 

Nitrite/Nitrate Rangeland site Stoneman 
Dam 0.8633mg/l 10.0mg/l* No 

Arsenic Recreation site Froelich Dam 4.129μg/l 0.10μg/l* No 
Cadmium Agricultural site 4 Mile Creek 2.521μg/l 0.05μg/l* No 

Lead Inconclusive Inconclusive 0μg/l 0.15μg/l* N/A 
Selenium Inconclusive  Inconclusive 0μg/l 0.50μg/l* N/A 

*EPA drinking water standards used for comparative purposes 

 
A total of 42 samples were collected by the students to be used for analysis of 

pollutants and contaminants. The students were required to identify pollution sources 

for these pollutants and contaminants. They had to identify possible solutions to 

eradicating, or mitigating the contribution of these sources. For the project, EPA 

standards for drinking water, which are stricter than the standards for surface water, 

were used for some pollutants due to their availability and ease of understanding. 

Results for Selenium and Lead were inconclusive from the analysis, and the students 

had to suggest ways in which they could improve these results following the scientific 

process. Sample contamination during collection and processing, and machine error 

were the main reasons given by students for these inconclusive results. The samples 

are currently being reanalyzed for these metals. 



Future directions to improve project content 

I hope to improve project content by strengthening areas where most students 

had a weakness, notably in sample collection and data recording. Future laboratories 

will emphasize best sample collection practices to minimize contamination and any 

sources of bias. 

This project has opened up several possibilities for student research from a 

long- and short- term perspective. I hope to start a long-term project involving 

students which will focus on monitoring water quality on the SRSR. This project will 

involve students in all my classes and possibly other environmental science classes. 

Through this, the students will gain field experience and develop a solid foundation in 

community water quality monitoring. 

The short-term projects will be specific for every environmental science class I 

teach at SBC. The projects will focus on detailed analysis of particular surface water 

bodies. For instance, the students in the spring 2010 Hydrology class will do a 

detailed profile and analysis of pollution and contaminant variability in the Stoneman 

Dam in Fort Yates. Preliminary samples collected and tested for pollutants in 

Stoneman Dam have shown some surprising results for lead and other metals which 

were above normal levels for the surface water in the area.  It will be interesting to re-

analyze the samples already collected, collect more samples for comparative and 

confirmatory purposes, and identify sources of these pollutants around the dam. 

Through this project, it is hoped students will gain the critical thinking ability to start 

solving water quality issues. 

 


