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1.0

Introduction

1.1
Background
Fremont County has been monitoring several points throughout their surface water
system since 2005 during the months of July, August, and September to determine if the
groundwater in Island Park is being impacted due to the numbers of developed homes in
the region. The sample dates for 2009 were July 1st, August 5th, and September 16th. The
same sampling locations were used in all years except in the year 2007 sites 3, 6, and 12
were discontinued and sites 13, 14, 15, and 16 were added. In each year sampling points
were tested for the same contaminants as the previous years. However, West Buffalo,
Site #9, was tested for Human Bacteroidetes ID for the 2009 year. Samples for this test
were collected at the Elk Creek Site #10 in 2008, which tested positive for presence of
Human DNA.
The groundwater testing from the three local wells in the area were not tested this year
due to insignificant data results from 2008.
1.2
Objectives
The objectives for this sample plan are as follows:




2.0

Evaluate the water quality sampling results to establish surface and groundwater
quality trends of the Island Park area. See Appendix D for site locations.
Examine the possibility that increased contamination is due to human influences.
Determine if contamination will increase incrementally each year or if there are
only occasional spikes for unknown reasons.

Island Park Water Sampling Results

This section describes each testing constituent and the possible causes of each in the local
environment. 13 sites were selected to provide information and quantify potential surface
water contamination throughout the Island Park area. The samples were analyzed for the
presence of Fecal Coliform, Fecal Strep, E. Coli, Nitrate as Nitrogen, Total Phosphorus
as Phosphorus, and Ortho Phosphate as Phosphorus. A summary and discussion of each
of these water contaminants are listed below.
2.1
Fecal Coliform
Fecal coliform is a facultatively-anaerobic, rod-shaped, gram-negative, non-sporulating
class of bacteria. They are used to determine the presence of contamination in aquatic
environments of fecal matter passed from humans, animals, and/or agriculture. High
quantities (>200 CFU/100mL) of fecal coliform bacteria in water may indicate a higher
risk of pathogens present in the water. Some waterborne pathogenic diseases include ear
infections, dysentery, typhoid fever, viral and bacterial gastroenteritis, and Hepatitis A.
The presence of fecal coliform bacteria tends to affect humans more often than aquatic
animals. (http://en.wikipedia.org/wiki/Fecal_coliforms)

209063-000

-1-

January 2010

Fremont County
Sampling Report

2.2
Fecal Strep
Fecal Strep (Fecal Streptococcus) is found in the gastrointestinal tract of warm-blooded
animals. Fecal Strep has been used with Fecal Coliform to identify human fecal
contamination from that of other warm-blooded animals. This is known as the FC/FS
ratio. A ratio greater than four was considered indicative of human contamination, while
a ratio lower than 0.7 was considered non-human contamination. The value of this ratio
has been questioned for its significance as it has been found that the survival rate of fecal
streptococcus group species is variable.
(http://filebox.vt.edu/users/chagedor/biol_4684/mfstrep.html)
2.3
E. Coli
E. Coli (Escherichia Coli) is a gram negative bacterium that is commonly found in the
lower intestine of warm blooded animals. Most E. Coli strains are harmless but some,
such as serotype, can cause serious food poisoning in humans. It is not always contained
in the intestines and it has the ability to survive outside the body. This makes it an ideal
indicator organism to test environmental samples for fecal contamination.
(http://en.wikipedia.org/wiki/Escherichia_coli)
The Environmental Protection Agency (EPA) has set limits for exposure to E. Coli in
public waters. These are described in IDAPA 58.01.02.251. Secondary contact
recreation has a maximum limit of 576 organizms/100mL, primary contact recreation has
a maximum limit of 406 organisms/100 mL, and those areas that are primary contact
recreation areas that are specified as public swimming areas have a maximum limit of
235 organisms/100mL.
2.4
Nitrate as Nitrogen
Nitrate (NO3) is highly soluble in water and is easily transported in streams and
groundwater. Nitrates feed plankton, aquatic plants, and algae, which are then eaten by
fish. Excessive amounts of nitrate and/or nitrite can be harmful to humans and wildlife.
Nitrate mostly concerns the health of humans as it is broken down in our intestines to
become nitrite. Nitrite reacts with the hemoglobins in our blood to produce
methemoglobin, which limits the ability of the red blood cells to carry oxygen. High
concentrations of nitrate and/or nitrite can produce brown blood disease in fish, where the
nitrite turns the blood a chocolate-brown and doesn’t allow the blood to carry sufficient
amounts of oxygen throughout the fish. Large amounts of both phosphorus and nitrates
in water can cause the production of large quantities of algae known as blooms. The
algae use these nutrients as vital components to their growth. An abundance of the
nutrients support significant growth which can lead to significant surface water impacts
such as Eutrofication.
http://bcn.boulder.co.us/basin/data/BACT/info/NH3.html
The EPA has set nitrate limits at 10 part per million (ppm). EPA believes that this limit
is low enough to not cause any of the potential health hazards as described above.
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2.5
Total Phosphorus as Phosphorus
Phosphorus can occur naturally and from man made sources, such as detergents, soaps,
shampoo, and fertilizers. Phosphates are not toxic to humans or animals unless they are
present in very high levels. Digestive problems could occur if extremely high levels of
phosphate are ingested. (http://epa.gov/safewater/contaminants/ecoli.html) The primary
environmental concern due to phosphorus is as a critical nutrient to plant life. The
presence of phosphorus in combination with nitrogen can cause excessive algae growth,
which leads to eutrophic waters. EPA has enforced limits on point source discharge to
critical surface water to as low as 0.05 mg/L.
2.6
Ortho Phosphate as Phosphorus
Ortho phosphates are also created by natural processes and manmade sources; including
partially treated or untreated sewage, and agricultural or industrial runoff.
(http://www.water-research.net/phosphate.htm)

3.0

Site Summaries

This section reviews important characteristics of each site and how this year’s sampling
compares with previous years. Please examine the correlating tables and graphs located
in Appendix A. Also a figure showing each site’s location and its relation to others has
been included in Appendix B.
3.1
¾

¾

¾

¾
¾

3.2
¾

¾

Site 1 – Rexburg Boat Club
The 2009 Fecal Coliform levels are comparable to those seen in 2005 and 2006.
With levels consistently below 4 CFU/100 ml, the results were lower than some
seen in 2007 and 2008. The highest level recorded to date was in July 2008 with
Too Numerous to Count (TNTC).
The 2009 Fecal Strep levels were lower than 2008, with the highest level in 2009
of 2 CFU/100ml. The highest recorded level at this site, greater than 2,419
CFU/100mL, was recorded in July 2008.
The 2009 E. Coli levels were all less than 1.0 CFU/100ml which is comparable to
2007 and 2008 and lower than 2005 and 2006. The highest recorded levels were
in 2005 and 2006 of 4 CFU/100mL.
The 2009 Nitrate and Ortho Phosphate levels were comparable to all previous
years with the majority of the levels less that 1 mg/L.
The 2009 Total Phosphorus levels were consistent 0.03 mg/l throughout the year.
This is generally lower than all previous years’ samples and the highest recorded
level was 0.17 mg/l in June 2005.
Site 2 – BIA Boat Dock
In July 2009, the recorded Fecal Coliform level was 400 CFU/100ml, which is the
second highest recorded level at this site. The levels for August and September
were both less than 4 CFU/100mL. This is similar to the pattern and values seen
in 2008. The highest recorded level at this site was TNTC in July 2008.
In July 2009, the Fecal Strep level was recorded as being 547.5 CFU/100mL, the
second highest level recorded at this site. The levels then dropped to 1 and 3.1
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¾
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3.3
¾

¾

¾

¾
¾

3.4
¾

¾

¾

¾
¾

CFU/100mL in August and September. This is also similar to the pattern and
values seen in 2008. The highest recorded value was in July 2008 at greater than
2419 CFU/100ml.
In July 2009, the E.Coli level was recorded as 14.6 CFU/100ml. This is the
highest level seen to date at this site. The levels from August and September were
comparable with previous years.
The 2009 Nitrate and Ortho Phosphate levels have been consistent each sampled
year with very low (<1.0 mg/l, <0.01 mg/l) to non-detectable.
The 2009 Total Phosphorus levels were consistent to previous years with levels at
0.04 and 0.03 mg/l. The highest recorded level was in September 2007 at 0.28
mg/l.
Site 4 – Island Park Causeway
In July 2009, the Fecal Coliform levels were recorded as 800 CFU/100ml, the
second highest level recorded at this site. July and August were comparable with
previous years with values less than 4 CFU/100ml. The highest recorded level at
this site was in July 2008 with TNTC.
In July 2009, Fecal Strep levels were recorded as 648.8 CFU/100ml, the third
highest recorded level. The highest level at this site was in July 2008 at greater
than 2419 CFU/100ml.
In September 2009, the E.Coli level was recorded as 5.2 CFU/100ml, the second
highest recorded level at this site. The highest recorded level was 39.9
CFU/100ml in August 2007.
The 2009 Nitrate and Ortho Phosphate levels were comparable to those of
previous years (<1.00 and <0.01 mg/l).
The 2009 Total Phosphorus levels (0.04 and 0.08 mg/l) were comparable to the
levels experienced in previous years with a general trend of increasing values in
September. The highest recorded value was experienced in September 2007 of
1.74 mg/L.
Site 5 – CC Cowen Henry’s Fork
The 2009 Fecal Coliform levels were consistently below 4 CFU/100ml, which is
comparable to the levels seen in 2005 and 2006. The levels were lower than those
seen 2007 and 2008, with the highest recorded level of 76 CFU/100ml in July
2007.
The 2009 Fecal Strep levels (2 and 4.1 CFU/100ml) were generally lower than
previous year samples. The highest recorded level was 251 CFU/100ml in June
2007
The 2009 E. Coli levels were consistently 1.0 CFU/100ml or below, comparable
to those measured in previous years. The highest recorded level was 13
CFU/100ml in September 2007.
The 2009 Nitrate and Ortho Phosphate levels (<1.00, <0.01 mg/l) are comparable
to previous years.
The 2009 Total Phosphorus levels (0.07, 0.03, 0.05 CFU/100ml) were comparable
to previous years. The highest recorded level at this site was 0.22 mg/l in
September 2007.
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Site 7 – McCrea Bridge
The 2009 Fecal Coliform levels were consistently 4 CFU/100ml. The highest
recorded level was TNTC in June 2005.
The 2009 Fecal Strep levels (4.1, 3.1, 1 CFU/100ml) were comperable to those
seen in 2008. The highest recorded value was 127.4 CFU/100mL in July 2007.
The highest 2009 E. Coli level was 14.8 CFU/100ml in August. The highest
recorded level at this site was 101.9 CFU/100ml in July 2008.
The 2009 Nitrate and Ortho Phosphate levels (<1.00, <0.01 mg/l) have been
comparable to all previous years.
The 2009 Total Phosphorus levels (0.04, 0.02, 0.01 mg/l) were comparable to
those recorded in all previous years.
Site 8 – East Buffalo
The highest 2009 Fecal Coliform level was 32 CFU/100ml in August. The highest
recorded level at this site was 280 CFU/100mL in July 2007.
The 2009 Fecal Strep levels (4.1, 7.4, 5.2 CFU/100ml) were comparable to those
recorded in 2007 and 2008. The highest recorded level at this site was 26.6
CFU/100mL in July 2007.
The highest 2009 E. Coli level was 59.1 CFU/100ml in August. In levels were
generally higher than those in 2008. The highest recorded level was 124.6
CFU/100mL in July 2007.
The 2009 Nitrate and Ortho Phosphate levels (<1.00, <0.01 mg/l) have been
consistent to all previous years.
In July 2009, the highest level of Total Phosphorus was recorded at this site of
0.05mg/l. The remaining levels are comparable to those recorded in previous
years.
Site 9 – West Buffalo
The highest 2009 Fecal Coliform level was 50 CFU/100ml in September. The
highest recorded level was in July 2005 of 176 CFU/100mL.
The 2009 Fecal Strep levels (8.5, 6.3, <1 CFU/100ml) were comparable to those
recorded in previous years. The highest recorded level was 30.1 CFU/100mL in
July 2007.
The highest 2009 E. Coli level was 41.6 CFU/100ml in August. The levels were
generally higher than those measured in 2008. The highest recorded level at this
site was 152 CFU/100mL in June 2005.
The 2009 Nitrate and Ortho Phosphate levels (<1.00, <0.01 mg/l) have been
consistent to all previous years.
The 2009 Total Phosphorus levels (0.04, 0.02, 0.01 mg/l) were comparable to
those recorded in previous years. No significant trends can be assumed.
The 2009 Microbial Sourcing performed to detect the Fecal Bacteroidetes Human
Gene Biomarker for human fecal contamination was negative.
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Site 10 – Elk Creek
The highest 2009 Fecal Coliform level was 68 CFU/100ml in July. The levels
were generally lower than 2008. The highest recorded level was TNTC in July
2008 and August 2008.
The highest 2009 Fecal Strep level was 90.5 CFU/100ml in September. The
highest recorded value was 1203 CFU/100mL in July 2008.
The 2009 E. Coli levels were 160.7 CFU/100ml in July and 186 CFU/100ml in
August, which are the second and third highest recorded levels at this site. The
highest recorded level is 205 CFU/100ml in July 2005.
The 2009 Nitrate and Ortho Phosphate levels (<1.00, <0.01 mg/l) were consistent
with previous years.
The 2009 Total Phosphorus levels (<0.05 mg/l) were comparable to those
recorded in all previous years.
Site 11 – Buffalo Summer Homes
The highest 2009 Fecal Coliform level was 8 CFU/100mL in July. The highest
recorded value was in July 2007 of 320 CFU/100mL.
The highest 2009 Fecal Strep level was 10.9 CFU/100ml in September. The
highest recorded value was in August 2007 of 18.3 CFU/100mL
The highest 2009 E. Coli level was 83.3 CFU/100ml in September, which is the
second highest recorded level at this site. The highest recorded level was 185
CFU/100ml in July 2005.
The 2009 Nitrate and Ortho Phosphate levels (<1.00, <0.01 mg/l) have been
consistent to previous years.
The 2009 Total Phosphorus levels (0.04, 0.02, 0.01 mg/l) were comparable to
those recorded in previous years.
Site 13 – Mack’s Inn Bridge
The highest 2009 Fecal Coliform level was 20 CFU/100ml in August. The
highest recorded level was 120 CFU/100 ml in July 2007.
The 2009 Fecal Strep levels were recorded as 2 CFU/100ml, which is generally
lower than those recorded in 2008. The highest recorded level was 9.3
CFU/100ml in August 2008.
The highest 2009 E. Coli level was 71.7 CFU/100ml in August. This is also the
highest recorded level to date at this site.
The 2009 Nitrate and Ortho Phosphate levels (<1.00, <0.01 mg/l) were
comparable to previous years.
The 2009 Total Phosphorus levels (0.03, 0.02, 0.01 mg/l) were comparable to
previous years.
Site 14 – Henry’s Lake Outlet US 20 Bridge
The highest 2009 Fecal Coliform levels was 548 CFU/100mL in August. This is
also the highest recorded level to date at this site. The levels were generally
higher than those in 2008.
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The highest 2009 Fecal Strep level was 95.9 CFU/100mL in August. This is also
the highest recorded level to date at this site. The levels were generally higher
than those from previous years.
The highest 2009 E. Coli level was 437 CFU/100mL in August 2009. This is also
the highest recorded level to date at this site. The levels were generally higher
than those from previous years.
The 2009 Nitrate and Ortho Phosphate levels (<1.00, <0.01 mg/l) were
comparable to previous years.
The 2009 Total Phosphorus levels (0.04, 0.02, 0.02 mg/l) were comparable to
previous years.
Site 15 – Hotel Creek
The highest 2009 Fecal Coliform level was 12 CFU/100ml in July. The levels
were generally lower than previous years. The highest recorded level at this site
was 240 CFU/100ml in July 2007.
The highest 2009 Fecal Strep level was 95.9 CFU/100mL in August. This is also
the highest recorded level to date at this site. The levels were generally higher
than those from previous years.
The highest 2009 E. Coli level was 27.5 CFU/100ml in September. The levels
were generally higher than those measured in 2008. The highest recorded level
was 152.9 CFU/100mL in June 2007.
The 2009 Nitrate and Ortho Phosphate levels (<1.00, 0.02 mg/l) were comparable
to previous years.
In July 2009, the highest level of Total Phosphorus was recorded at this site of
0.06mg/l. The remaining levels are comparable to those recorded in previous
years.
Site 16 – Yale Creek
The highest 2009 Fecal Coliform level was 12 CFU/100ml in July. The levels
were generally lower than previous years. The highest recorded level at this site
was 480 CFU/100ml in July 2007.
The highest 2009 Fecal Strep level was greater than 2419.2 CFU/100ml in
August. This ties for the highest recorded level as recorded in July 2008.
September 2009 also had an elevated level of Fecal Strep at 378.4 CFU/100mL,
which is the fourth highest recorded level at this site.
The highest 2009 E. Coli level was 66.3 CFU/100ml in September. The highest
recorded level at this site was 178.5 CFU/100ml in July 2007.
The 2009 Nitrate and Ortho Phosphate levels (<1.00, 0.03 mg/l) were comparable
to previous years.
The 2009 Total Phosphorus levels (0.05 and 0.03 mg/l) were comparable to
previous years.
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3.14 Section Summary
For the majority of the sites there is five years worth of sampling data. There is only
three years worth of data for sites 13-16. It is anticipated that through continued
sampling that trends will be determined that will assist the water quality decision making
process for the Island Park area. It is noticeable from the individual site summaries that
the sites are experiencing either elevated or comparable sample values. This trend can be
identified in the graphs in Appendix B. A clear conclusion cannot be drawn from this
data at this time whether the indicator levels are a reflection of the increasing human
usage around the rivers, lakes, and reservoirs or if these values will decline again. Only
through the continuation of sampling can a clear conclusion be made.
In addition to the normal sampling, West Buffalo was sampled using an alternate
technology called Microbial Source Tracking. This method distinguishes between human
and animal contamination. The sampling for West Buffalo in 2009 provided negative
analytical results. However, the human gene biomarker was detected in the samples
collected at Elk Creek in 2008.

4.0

Precipitation Results

In order to help determine the effect that precipitation has on the sampling process
precipitation values were collected for the periods that surface water samples in Island
Park were performed. Through the knowledge of past and present contaminant level
trends as described in previous sections, it was discovered that annual precipitation levels
could be a contributing factor to these fluctuations. Contaminant sampling performed in
the years 2005 through 2008 has shown that levels are fluctuating and are steadily
increasing.
The 2009 precipitation values have not been updated on the Natural Resources
Conservation Services (NRCS) Island Park SNOTEL site. Therefore, the 2008 results
have been included in Appendix C for reference. The precipitation values are divided by
month and year dating from 1982 up to 2008. From the total precipitation values it can
be seen that during the sampling dates, 2006 had the highest precipitation of 33.8 inches
and 2007 had the lowest at 22.3 inches. It is illustrated through the graphs in Appendix B
that a predominant portion of the sampling data for fecal coliform and E. Coli were
higher in 2005, lowest in 2006, elevated again in 2007, and lower in 2008 and 2009.
Through the few years of collected data, it appears that the amount of precipitation does
play an important role in the amount of contamination detected. It appears that on wet
years the contamination levels are lower due to higher dilution and flushing of the soil
profile. With contaminant levels being affected by precipitation, the conclusion could be
made that contaminants are located in more shallow waters where precipitation has a
greater influence on the amount of dilution and flushing.
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5.0

Conclusion

Through the use of continued consistent water sampling, the trends between human
influences and precipitation levels will become clearer. This established baseline along
with continued water sampling will aid in establishing contamination trends throughout
the Island Park area. We recommend the County continue the sampling program to
establish a trend to help guide future actions. It appears that the Microbial Source
Tracking technology to identify contamination as human fecal matter was beneficial.
Through the use of this technology, future sampling of fecal strep may not be necessary
as the FC/FS ratio is not confirmed to indicate human contamination, unlike this new
technology.
We conclude that the performed sampling has created a firm beginning to an accurate
trend line and that further sampling will help confirm some of the hypothesis’ as to the
occurrence of contaminant fluctuations.
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