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I. Introduction
A) Objectives

The quality of water found within the Huron Creek Watershed is important because Huron Creek empties into the Portage Canal.  This canal is hydraulically connected to the source of drinking water for the City of Houghton.  The creek is also important to various forms of wildlife.  In order to further evaluate the watershed, water quality testing is needed at appropriate intervals and times throughout each year.  The goal of the senior design project work is to further understand the water quality of Huron Creek and to determine what can be done to mitigate any potential problems.  There were two objectives during school year.  The first objective was to gather, organize, and analyze existing water quality information.  The second objective was develop a water quality monitoring plan and then collect new data.  By monitoring the chemical characteristics of the creek, several critical areas could be identified and the pollutants that might be found in the creek could be prioritized according to their sources and causes.
II. Methods

A) Existing Data
1) Sources


Several sources of data were collected concerning Huron Creek.  Water quality testing was previously conducted by the Michigan Department of Environmental Quality (MDEQ), Houghton Middle School, Grade 7 EB Holman students, Michigan Tech (MTU) Wetlands Ecology students, and U.P. Engineers and Architects.

2) Parameters

Information regarding Huron Creek’s chemical, physical, and biological condition was collected from each of the above mentioned sources.  The MDEQ gathered the most information.  Whenever the MDEQ conducted tests in their environmental laboratory, they carried out a full chemical analysis on the water.  They tested for the following criteria:

	Calcium
	Magnesium
	Potassium
	Sodium
	Hardness

	Mercury
	Aluminum
	Antimony
	Arsenic
	Barium

	Beryllium
	Cadmium
	Chromium
	Cobalt
	Copper

	Lead
	Manganese
	Molybdenum
	Nickel
	Selenium

	Silver
	Strontium
	Thallium
	Titanium
	Vanadium

	Zinc
	Boron
	Iron
	Lithium
	Conductance

	pH
	Ammonia
	Chloride
	Sulfates
	Alkalinity

	Cyanide
	Total Suspended Solids
	Chemical Oxygen Demand
	Total Organic Carbon
	Bis (2-ethlyhexyl) phthalate


Houghton Middle School collected information on dissolved oxygen, pH, turbidity, iron, copper, temperature, water quality, and finally a bioassessment.  As part of the bioassessment, the middle school students looked for macroinvertebrates on the following list:

	Sensitive
	Somewhat Sensitive
	Tolerant

	Caddisfly larvae
	Beetle larvae
	Aquatic worms

	Hellgrammite
	Clams
	Blackfly larvae

	Mayfly nymphs
	Crane fly larvae
	Leeches

	Gilled snails
	Crayfish
	Midge larvae

	Riffle beetle adult
	Damselfly nymphs
	Pouch (and other) snails

	Stonefly nymphs
	Dragonfly nymphs
	

	Water penny larvae
	Scuds
	

	
	Sowbugs
	

	
	Fishfly larvae
	

	
	Alderfly larvae
	

	
	Atherix
	



Students from EB Holman School looked for the following parameters as well as the biological diversity characteristics mentioned in the previous table:

	Temperature
	Oxygen
	Phosphorous

	Nitrogen
	pH
	Turbidity

	Iron
	Copper
	Color

	Odor
	Channel Width
	Channel Depth

	Velocity
	Flow
	Biological Diversity



Ecology students from MTU tested for the same macroinvertebrates that Houghton Middle School tested for, as well as the following parameters:

	Temperature
	Dissolved Oxygen
	pH
	Turbidity

	Phosphorous
	Nitrates
	Width
	Depth

	Velocity
	Volume
	
	


 
The U.P. Engineers and Architects hired White Water Associates, Inc. to test for 75 different types of volatile organics.  They also looked for the following Michigan Metals in their samples:

	Arsenic
	Barium
	Cadmium

	Chromium
	Copper
	Lead

	Selenium
	Silver
	Zinc


3) Organization of data


Data was collected and placed in chronological order in a large three-ring binder under the care of Alex Mayer.  Information was taken from each of the sources and compiled into three separate spreadsheets depending on whether the data referred to biological, chemical, or the physical characteristics of the watershed.  A table of contents of the three-ring binder is shown as Figure 1 in Appendix A.  Figures 2, 3, and 4 in Appendix A are the collaborated tables that show the biological, chemical, and physical characteristics of Huron Creek.
B) New Monitoring System

1) Locations of Sampling Points

The Huron Creek Watershed is located in the Upper Peninsula of Michigan in the City of Houghton and Portage Township.  Figure 5 in Appendix B shows the locations where water was both collected and tested for quality.  Six sites were chosen for water quality testing that would represent the entire watershed and the areas under question.  Care was also taken to appoint locations to sample the water above, below, and directly where the leachate from the landfill was observed.  The six locations are specifically located at Houghton Waterfront Park (1), behind the Foot Care Clinic (2), behind Taco Bell (3), behind the old Ming Garden Restaurant (4), north of Walmart in the new engineered stream (5), and where the stream crosses Green Acres Road (6).  Three sites were chosen for fecal coliform testing based upon the locations of septic systems within the Huron Creek Watershed.  Samples were collected from Huron Creek where it crosses Green Acres Road (6), from the engineered stream just north of the updated Super Walmart (5), and near the creek’s exit into the Portage Canal at the Houghton Waterfront Park (1).

2) Water Quality Parameters


The senior design team tested the following parameters:

	Dissolved Oxygen
	pH
	Conductance

	Dissolved Solids
	Alkalinity
	Copper

	Iron
	Manganese
	Nitrates

	Temperature
	Width
	Depth

	Water Color
	
	


Physical characteristics such as width and depth measurements were an easy way to get an idea of how much water was flowing through the creek at the time of sampling.  The data that can be found in the three-ring binder showed that there were areas with elevated iron, copper, and dissolved solids so the senior design team also tested for these parameters.
3) Instrumentation

Several pieces of scientific equipment were utilized in assessing the chemical characteristics of Huron Creek.  A Hach Meter displayed the conductivity, total dissolved solids, and temperature of the creek.  An Extech Heavy Duty Dissolved Oxygen Meter, Model #407510, was also used in the field.  To mark exact locations, a Garmin GPS unit was employed.  Once samples were brought back to the lab, pH was calculated with an ISFET pH meter, model #IQ125.  The alkalinity, copper, iron, manganese, and nitrates were all measured with a LaMotte Smart 2 Colorimeter.

4) Procedure


Upon arriving at each test site along the creek, a one liter Nalgene bottle was filled with water from the creek.  Depth and width measurements were taken with a nylon measuring tape and both the conductivity/total dissolved solids meter and dissolved oxygen meter were then employed.  Temperature was also measured in the field with the conductivity meter.


Lab tests were conducted the day after collections.  All chemical tests were simply conducted with Smart 2 Colorimeter test kits and the directions found in the manual.

III. Results

Results from the testing carried out by the GE4900/4910 Senior Design Team are presented as Figures 6, 7, and 8 in Appendix B.  Additional samples were analyzed for fecal coliforms by the Michigan Department of Community Health at the Upper Peninsula Lab in Houghton, Michigan.  The Huron Creek water tested positive for coliforms and the results are also shown in Appendix B as Figure 9.


Data that was compiled from information in the three-ring binder can be seen in Appendix A: Compiled Data as Figures 2, 3, and 4.

IV. Discussion

A) Previous Water Quality Monitoring

Data from water quality monitoring in the past proved very useful in determining what types of pollutants and characteristics were present in the watershed.  This allowed the senior design team to narrow their search and to only measure a few parameters that were of concern.

Previous water quality monitoring focused on iron leachate seeping into the watershed from the former Houghton City landfill.  This landfill is likely causing elevated levels of iron, ammonia, dissolved solids, mercury, and copper concentrations.  Routine water quality monitoring has taken place within the watershed.  North Shore Analytical, Inc. found unacceptable mercury content within the creek (U.P. Engineers and Architects, 6/29/05, Source 4).  A landfill is visibly seeping, in at least six locations, into Huron Creek.  The leachate discharges contained elevated concentrations of iron (20,000 ppb), ammonia (NH3-400 ppb), and total dissolved solids (530,000 ppm) (U.P. Engineers and Architects, 9/12/03, Source 15).  Methane gas has been detected at unacceptable levels that indicate that the landfill is not being properly maintained.  In 2002, the MDEQ rated the macroinvertebrate community within Huron Creek as “poor.” Total copper was measured at 39 μg/l, which exceeds Rule 57 of the aquatic life protection value.  High iron concentrations of 1400mg/l were recorded downstream from the landfill (MDEQ, December 2002, Source 5).

B) Water Chemistry Monitoring 2005-2006

The senior design team conducted additional testing during the 2005/2006 school year.  The first round of testing was carried out on October 29, 2005 when the flow in the creek was at minimal levels.  As predicted, iron concentrations were elevated throughout the creek and were greatest around the old Houghton City landfill.  Manganese was also found in excessive levels behind the Foot Care Clinic.  Dissolved oxygen, pH, dissolved solids, alkalinity, copper, nitrates, and temperatures all tested within acceptable limits.

Another set of tests were conducted on April 4, 2006 while the creek was experiencing the spring thaw and at peak flow.  Most chemicals were found in much lower concentrations which was most likely due to a dilution effect from so much water traveling through the creek.  The variation between test results of the two days can be seen in the bar graphs as Figure 8 in Appendix B.

c) Testing for Fecal Coliforms

Discharge water quality standards say that to be safe, the water shall not contain greater than 200 fecal coliform / 100 ml based on the geometric mean of at least 4 samples taken over a 30-day period.  Discharge water can also not contain greater than 400 fecal coliform / 100 ml based on the geometric mean of at least 3 samples taken during any period not to exceed 7 days.  The maximum measured coliforms (80 fecal coliform bacteria colonies /100 ml of water) were found in water samples from the creek where it passes beneath Green Acres Road.  This acceptable maximum recorded value is most likely due to the number of septic fields present in the area on Green Acres Road from Highway 26 to Superior Road.  The majority of the colony numbers measured at the other sites were at miniscule levels.  These samples showed reported bacteria colonies of 20 and <10 colonies /100 ml of water, suggesting that the coliforms had time to filter out as they traveled the extent of the creek.
V. Conclusion

 
Results from the water quality testing conducted by the 2005/2006 Senior Design Team were conclusive to what other engineering firms had exposed.  Iron levels were high by the locations of the old Houghton City Landfill.  The City of Houghton was recently notified by the MDEQ that action needed to be taken regarding the installation of a leachate collection system, so progress should soon be underway to mitigate the abundance of iron found in the watershed.  

VI. Recommendations

Monitoring of water quality will continue to be a task of the Senior Design Team to ensure that progress is being made towards the watershed becoming a clean, aesthetically pleasing creek.  Additional parameters should be measured, such as macro-invertebrate levels to gain more knowledge on how Huron Creek is changing from season to season.  Also, physical characteristics such as bottom substrate, available cover, bank stability, etc. should be monitored more closely in the following years.  An idea brought up by the senior design team was to schedule a day where volunteers could be taught about Huron Creek and water quality monitoring and then carry out tasks throughout the watershed that would further aid in the effort to make Huron Creek better.

Additional testing locations between the creek at Walmart and where it crosses Green Acres Road would be helpful and would give a better idea as to how septic tanks might be affecting the watershed by Green Acres Road.  Also, water quality testing should be conducted more frequently and at set intervals such as bi-monthly.

As part of the Watershed Management Plan, a Quality Assurance Project Plan (QAPP) needs to be completed in order to prove that work is being done and is moving in the correct direction.
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Figure 5: Huron Creek and the test locations.

Appendix A: Compiled Data
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