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INTRODUCTION

Great Lakes Environmental Center, Inc. (GLEC) has completed an assessment for the Friends of
the Jordan River Watershed, Inc. at five tributaries to the Jordan River. The assessment consisted
of the quantification of physical habitat and macroinvertebrate populations, in-situ measurements
of water temperature, dissolved oxygen (DO), pH, and specific conductance, stream discharge
calculations, and the collection of samples for total phosphorus (TP) and nitrate/nitrite-nitrogen
(N) analysis at each of the five sites. The study was conducted to document existing conditions

and serve as a baseline environmental assessment that would support future trend analyses.

Listed below are the five study sites that were sampled in 2018:

1. Severance Creek at Mount Bliss Road:

Lat: 45.103551, Lon: -85.089728

2. Bartholomew Creek at M-66:
Lat: 45.097862, Lon: -85.107849

3. Sutton Creek at Mount Bliss Road:
Lat: 45.062311, Lon: -85.055542

4. Cokirs Creek at Chestonia Bridge Road MDNR Access Site:
Lat: 45.060332, Lon: -85.071867

5. Landslide Creek at Pinney Bridge Road:
Latitude (Lat): 45.012343, Longitude (Lon): -85.023313

METHODS

For each site, a 50 meter stretch of river, upstream of the coordinates and road/stream crossing,
served as the study area. The Michigan Department of Environmental Quality (MDEQ) Great
Lakes Environmental Assessment Section (GLEAS), Procedure 51 (P51), Qualitative Biological

and Habitat Survey Protocols for Wadeable Streams and Rivers, Revised December 2008



Final Report
2018 Jordan River Watershed Assessment November 6, 2018

(MDEQ 2008) was followed for a habitat and macroinvertebrate assessment at each study site.
In-situ data, stream discharge measurements, and nutrient chemistry samples were collected and
analyzed according to GLEC’s Standard Operating Procedures (SOPs). GLEC’s Nutrient
Chemistry laboratory is certified by the National Environmental Laboratory Accreditation

Program (NELAP).

Macroinvertebrate Collection

The abundance and diversity of aquatic macroinvertebrate communities are commonly used as
indicators of the overall quality of a stream. Assessment of the macroinvertebrate communities
at five tributaries to the Jordan River was completed to characterize the stream condition at each
location. All locations were assessed using the MDEQ GLEAS Procedure 51 which is accepted
by both federal and state agencies as an accurate, consistent, and repeatable sampling and

analytical protocol for Michigan streams.

Macroinvertebrate samples were collected from the five study sites on August 1, 2018. A D-
frame dip net with 500-micron mesh was used to collect macroinvertebrates, in an upstream
direction, from a 50 meter length of stream at each site. All available habitats were sampled,
including fast and slow moving water areas, hard and soft substrates, vegetated areas, undercut
banks, and woody material. Large cobble and logs were sampled by hand picking larger
macroinvertebrates. Debris collected at each site was composited into a bucket with a 500-
micron mesh screen bottom. Following collection, the debris in the bucket was placed in 1-Liter
Nalgene bottles and preserved with 90% ethanol. Macroinvertebrate samples were returned to
the laboratory where they were identified to the family level using a 10x dissecting microscope,

until a total count of 300 or more organisms per sample was reached.

Scoring and interpretation of macroinvertebrate community data also followed the methods
outlined in Procedure 51. A set of nine metrics was used to score community data in comparison
to sites considered as Excellent within the North Central Hardwood Forests Ecoregion. Each
metric was given a score of 1 (better than average), 0 (average), or -1 (worse than average).
Scores for each metric were summed for a final site score. The Procedure 51 data results were
entered into a spreadsheet and used to calculate the following nine metrics for each study site in

order to provide a qualitative rating of the macroinvertebrate community.
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e Total number of taxa. Taxa (taxa is plural for taxon, which refers to a taxonomic category,
such as family, genus, or species) richness and species diversity are standard indicators of
healthy and stable biological communities. This metric evaluates the total number of taxa
found and rates diverse systems higher than monotypic communities.

e Number of mayfly taxa. The total number of mayfly taxa is used as an overall indicator of
stream quality. Mayflies are, as a group, considered to be intolerant to pollution and
degraded habitats. Their presence, in abundance, is therefore rated high in this metric.

e Number of caddisfly taxa. Like mayflies, caddisflies are pollution intolerant. Areas
containing high numbers of caddisflies are given higher metric values. However, several

species can tolerate varying degrees of habitat degradation.

e Number of stonefly taxa. Stoneflies are the most sensitive to, and intolerant of, poor water
quality and degraded habitats. Their presence is often an indicator of excellent water
quality.

e Percent mayfly composition. This metric weights the presence of mayflies in relation to the
total number of species found. As with the total number of mayfly taxa, the percent
composition of mayflies can drastically decline with stream quality degradation.

e Percent caddisfly composition. This metric weights the number of caddisflies found in
relation to the total number of species found within the sample area.

e Percent contribution of dominant taxa. This metric calculates the ratio of the number of
dominant taxa found to the total number of organisms collected. The results provide an
indication of community structure and balance. Those areas dominated by few species, or
composed of several taxa but strongly dominated by one, indicate lower quality systems.

e Percent isopods, snails, and leeches. Taxa from these 3 groups are tolerant to a wide variety
and range of environmental conditions. High percent abundance of these animals is a good

indicator of degraded stream habitats and low water quality.

e Percent surface air breathers. Surface dependent taxa are tolerant of poor water quality and
refer to invertebrates that obtain oxygen through direct atmospheric exchange, usually at
the air/water interface. High abundance of these animals is an indication of diurnal oxygen
changes or other biological or chemical oxygen use. These taxa are also found in streams
with higher temperatures and lower, erratic flows that typically have low or fluctuating
dissolved oxygen concentrations.
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The application of the Procedure 51 protocol results in a score based on a scale of -9 to 9; -9 to -
5 is rated as Poor, -4 to 4 is rated as Acceptable, and a score greater than 4 is rated as Excellent.
Generally speaking, flowing waters which harbor a high diversity of macroinvertebrates,
including taxa sensitive to pollution and habitat degradation (e.g., mayfly, caddisfly, and stonefly
taxa), are of high water and habitat quality. Water bodies with low diversity of the
macroinvertebrate community often have very high numbers of tolerant organisms, due to their

ability to thrive in degraded conditions with little competition or predation.

Habitat

The physical characteristics of each site were documented using MDEQ’s Habitat Assessment
Stream Card and Field Data Sheet, included in the 2008 Procedure 51 protocol. The following
stream habitat characteristics were documented: riparian vegetation, watershed features, stream
characterization, instream features, aquatic vegetation, water quality, and sediment
characterization. Ten metrics were used to score habitat quality. Data collection was based on

visual observations and best professional judgment.

In-situ measurements of Water Temperature, Dissolved Oxygen, pH, Specific
Conductance, and Stream Discharge

In-situ measurements of water temperature, dissolved oxygen, pH, and specific conductance
were taken at each site using a YSI Pro DSS multiparameter meter. The meter was calibrated
prior to use following the user manual and GLEC SOP FLD 6030. Measurements were taken at
mid-depth of the thalweg (approximately the center of the stream current). Stream discharge was
calculated using a series of width, depth, and velocity measurements from one cross-section of
the stream. Velocity measurements were taken using an OTT MF Pro Stream Portable Flow

Meter and following GLEC SOP FLD 6034.

Nutrient Chemistry Samples: Total Phosphorus and Nitrate/Nitrite-Nitrogen

Samples for total phosphorus and nitrate/nitrite-nitrogen were collected in pre-preserved glass
sample bottles and stored on ice immediately after collection. Samples were submitted to the
GLEC Nutrient Chemistry laboratory where they were stored at 0 to 6°C until analysis. Samples
were analyzed according to GLEC SOPs: CHM 2001 and CHM 2008 and all tests were
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performed within the maximum holding times. Results have met or exceeded QC criteria and are

in compliance with The NELAC Institute Standards.
RESULTS

Macroinvertebrate Assessment

Macroinvertebrate samples from the five study sites in the Jordan River Watershed contained 39
different taxa. Chironomidae (midges) dominated the sample collections in three of the five
study sites; Severance Creek, Bartholomew Creek, and Landslide Creek. Sutton Creek was
dominated by amphipods, closely followed by Baetidae (mayflies) and Nemouridae (stoneflies).
Cokirs Creek was dominated by Hydropsychidae (caddisflies), closely followed by Baetidae
(mayflies) (Appendix 1). Invertebrates considered sensitive to poor water and habitat quality
(i.e., mayflies, caddisflies, or stoneflies) were collected at all five sites. Taxa richness ranged
from 17 to 26 taxa per site. The macroinvertebrate community scores at all five sites scored as
either Acceptable or Excellent. Severance Creek, Bartholomew Creek, Sutton Creek, and
Landslide Creek scored Acceptable tending towards Excellent and Cokirs Creek scored

Excellent (Table 1, Appendix 1).
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Table 1. Macroinvertebrate Community Ratings for the Jordan River Watershed
Assessment, August 2018.

Macroinvertebrate
Study Site Community Score and Rating,
August 2018

2
(Acceptable tending towards Excellent)

2
(Acceptable tending towards Excellent)

4
(Acceptable tending towards Excellent)

Severance Creek at Mount Bliss Road

Bartholomew Creek at M-66

Sutton Creek at Mount Bliss Road

Cokirs Creek at Chestonia Bridge Rd. MDNR 5
Access Site (Excellent)
3

Landslide Creek at Pinney Bridge Road

(Acceptable tending towards Excellent)

An additional description of the macroinvertebrate samples and community ratings from each

site is provided below.

Severance Creek at Mount Bliss Road

Chironomidae (midges) dominated the macroinvertebrate sample (40%) collected at Severance
Creek. A total of 20 different taxa were present including two families of mayflies, one family
of stoneflies, and two families of caddisflies. These organisms are considered sensitive to poor
water and habitat quality. The macroinvertebrate community score rated as 2 (Acceptable

tending towards Excellent) at this location.

Bartholomew Creek at M-66

Chironomidae was the dominant taxa in this sample (24%), followed closely by Amphipods
(scuds) (23%). Twenty five total taxa were found at this site including two families of mayflies,
five families of caddisflies, and one family of stoneflies. The macroinvertebrate community

score rated as 2 (Acceptable tending towards Excellent) for Bartholomew Creek.

Sutton Creek at Mound Bliss Road

Sutton Creek was dominated by Amphipods (21%), followed closely by Baetidae (mayflies) and
Nemouridae (stoneflies) (both 20%). A total of 18 different taxa were found in Sutton Creek

7
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including two families of mayflies, three families of caddisflies, and one family of stoneflies.
The Sutton Creek community score for this location rated as 4 (Acceptable tending towards

Excellent) for 2018.

Cokirs Creek at Chestonia Bridge Road/Access Site

Cokirs Creek was dominated by Hydropsychidae (caddisflies) (22%), followed closely by
Baetidae mayflies (22%). Seventeen different taxa were found in 2018 including three families
of mayflies and four families of caddisflies. No stoneflies were found at this site. The

macroinvertebrate community score rated as 5 (Excellent) for this location.

Landslide Creek at Pinney Bridge Road
Landslide Creek was dominated by Chironomidae (33%). At this location, 26 different taxa

were found including two families of mayflies, seven families of caddisflies, and one family of
stoneflies. The macroinvertebrate community score for Landslide Creek was 3 (Acceptable

tending towards Excellent) in 2018.

Habitat Assessment

The study sites were located in Michigan’s North Central Hardwood Forest ecoregion. At the
time of observation and sampling, all streams were running at stable, baseflow discharges with
average depths ranging between 0.3 and 2.0 feet. Severance Creek and Sutton Creek were rated
as Good and Bartholomew Creek, Cokirs Creek, and Landslide Creck were rated as Excellent
during the rapid physical habitat assessment. Habitat assessment scores are presented in Table 2

and copies of the habitat field datasheets are included in Appendix 2.

Sedge meadow species dominated the riparian vegetation at Bartholomew Creek and Landslide
Creek. Severance Creek was dominated by willows while Sutton Creek and Cokirs Creek were
dominated by various pine tree species. In-stream aquatic vegetation was sparse at most of the
study sites with the exception of Bartholomew Creek. Bartholomew Creek meanders through a
wetland sedge meadow near the crossing with M-66 which resulted in 100% of the reach

containing rooted emergent aquatic vegetation. The reach sampled in Cokirs Creek was
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approximately 5% covered with rooted submergent aquatic vegetation while Severance Creek,

Sutton Creek, and Landslide Creek had little to no in-stream aquatic vegetation.

Stream substrates for Cokirs Creek and Landslide Creek consisted of a mixture of sand, gravel,
cobble, and boulder with Cokirs Creek dominated by cobble and Landslide Creek dominated by
sand. Severance Creek, Sutton Creek, and Bartholomew Creek were dominated by sandy
substrate with lesser amounts of silt, gravel, and cobble. Large woody debris was sparse at
Severance Creek, Bartholomew Creek, and Cokirs Creek, present in a moderate amount at Sutton
Creek and extensive at Landslide Creek. Undercut banks were extensive at Bartholomew Creek
and Landslide Creek and sparse at the remaining sites. Overhanging vegetation was sparse to
moderate at all sites except Bartholomew Creek where the entire stream was covered by

overhanging wetland plants.

Table 2. Habitat Characterization Ratings for the Jordan River Watershed Assessment,
August 2018.

Rapid Habitat Score and Rating,

Study Site August 2018
Severance Creek at Mount Bliss Road 152 (Good)
Bartholomew Creek at M-66 166 (Excellent)
Sutton Creek at Mount Bliss Road 138 (Good)

Cokirs Creek at Chestonia Bridge Rd./Access Site

171 (Excellent)

Landslide Creek at Pinney Bridge Road

171 (Excellent)

In-situ Measurements, Stream Discharge and Nutrient Chemistry Results

Water temperature ranged from 14.4°C at Bartholomew Creek to 18.5°C at Severance Creek.
Dissolved oxygen ranged from 8.7 mg/L at Severance Creek to 10.5 mg/L at Landslide Creek.
pH values were very similar for all sites and ranged from 7.84 to 7.98. Similarly, specific
conductance readings had a narrow range between sites and ranged from 374 uS/cm at Landslide

Creek to 471 puS/cm at Sutton Creek (Table 3).

Stream discharge ranged from 9,875 gallons/hour at Severance Creek to 809,165 gallons/hour at
Landslide Creek (Table 3).
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Landslide Creek had the lowest total phosphorus concentration (0.0057 mg/L) and highest
nitrogen concentration (0.530 mg/L). Cokirs Creek had the highest total phosphorus
concentration (0.0133 mg/L). Severance Creek had the lowest nitrogen concentration (0.051

mg/L) (Table 3 and Appendix 3).

10
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Table 3. In-situ Measurements, Stream Discharge and Nutrient Chemistry Results for the Jordan River Watershed
Assessment, August 2018.

Water

Dissolved

Specific

Stream

Total

Study Site Temperature | Oxygen pH | Conductance Discharge Phosphorus E;::stz/yzﬁlt&_)
(°O) (mg/L) (uS/cm) (gallons/hour) (mg/L) g &
Severance Creek at
Mount Bliss Road 18.5 8.7 7.95 441 9,875 0.0091 0.051
Bartholomew Creek 14.4 10.2 7.90 429 26,566 0.0103 0.268
at M-66
Sutton Creek at
Mount Bliss Road 14.6 10.4 7.98 471 19,876 0.0105 0.103
Cokirs Creek at
Chestonia Bridge 17.2 9.1 7.87 399 11,466 0.0133 0.468
Rd./Access Site
Landslide Creck at 15.4 10.5 7.84 374 809,165 0.0057 0.530
Pinney Bridge Road

11
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CONCLUSIONS

GLEC staff completed a macroinvertebrate and habitat assessment, recorded in-situ
measurements for water temperature, dissolved oxygen, pH, and specific conductance, calculated
stream discharge, and collected nutrient samples at five tributaries to the Jordan River: Severance
Creek, Bartholomew Creek, Sutton Creek, Cokirs Creek, and Landslide Creek, during the
summer of 2018. Sample collections for the macroinvertebrate and habitat assessment, and the
scoring and interpretation of data, followed MDEQ Procedure 51, which describes qualitative
biological and habitat survey protocols for wadeable streams. Summaries of the assessments and
Procedure 51 results are presented in Tables 1-2. In-situ measurements, stream discharge, and
nutrient chemistry results are presented in Table 3 and were collected and analyzed according to

GLEC SOPs.

Severance Creek scored as Acceptable for the macroinvertebrate community and rated Good for
physical habitat. It appeared that the stream channel had recently shifted to a new location during
a high flow event and therefore the stream banks were only moderately stable and riparian
vegetation had not yet reestablished along the immediate riparian zone. Deep pools were
frequent and the bottom substrate was not yet fully prepared for colonization by
macroinvertebrates. However, the stream channel was sinuous and the riparian zones on either
side were wide and full of established, mature vegetation. Severance Creek had a low percentage
of mayfly taxa and a high percent dominance of one taxa (chironomids). There was a low
percentage of isopods/snails/leeches and of surface dependent taxa, and a high total number of

taxa found.

The macroinvertebrate community rated as Acceptable for Bartholomew Creek because it had a
low percentage of mayflies and high percentage of isopods/snails/leeches. However, 25 total taxa
were found including a high number of caddisfly taxa. There were also very few surface
dependent taxa found. The physical habitat at Bartholomew Creek rated as Excellent. The
surrounding wetland meadow and mixed forest created excellent vegetative protection of the
stream banks which resulted in stable substrates and maintained stream flow. The riparian zone

was wide on both sides and was minimally impacted by human activities.

12
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The macroinvertebrate community at Sutton Creek rated as Acceptable and the habitat scored as
Good. Although Sutton Creek had the lowest percent dominance of one taxa of all the sites
visited and a low percentage of isopods/snails/leeches, it also had a low percentage of caddisfly
taxa and the highest percentage of surface dependent taxa of all sites visited which reduced its
macroinvertebrate community score. The banks of Sutton Creek were stable and it appeared that
the stream flow is maintained continuously with little evidence of high flow events. However,
human activities (pasture) are impacting the riparian zone on the right bank and sediment

deposition is causing some embeddedness of the substrate.

The macroinvertebrate community at Cokirs Creek rated as Excellent because it had a high
number of mayfly and caddisfly taxa for that size stream and also a low percent dominance of
one taxa, low percentage of isopods/snails/leeches, and low percentage of surface dependent
taxa. The physical habitat at Cokirs Creek also rated as Excellent; it had a good mix of stable
habitat to allow for colonization by macroinvertebrates, a stable stream channel, a good mix of

bends and riffles, and good vegetative protection in the immediate riparian zone.

Landslide Creek had a low percentage of surface dependent macroinvertebrates, the highest total
number of taxa found of all the sites visited, and seven different families of caddisflies.
However, the percent dominance of one taxa (chironomids) was high and we would expect to
find more mayfly taxa for this size stream. For these reasons, the macroinvertebrate community
rated as Acceptable. The physical habitat, however, scored very high and rated as Excellent.
Both banks were very stable and well protected from erosion due to established riparian
vegetation. The channel had minimal alteration and it was evident that the stream flow is
consistent. Large woody debris was found frequently in the channel which provides colonization

potential for fish and macroinvertebrates.

For all study sites, in-situ measurements were within acceptable ranges for flowing waters in
Northern Michigan and met or exceeded the Michigan surface water standards and criteria. The
slightly higher water temperatures recorded at Severance Creek and Cokirs Creek may indicate

that these creeks have a greater proportion of surface water input than the others. Stream

13
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discharges were calculated to document existing conditions and serve as a baseline to support

future studies.

GLEC’s Nutrient Chemistry laboratory analyzed samples collected at each study site for total
phosphorus (TP) and nitrate/nitrite-nitrogen (N) levels. Average background concentrations of
TP and N in Michigan rivers are 0.0300 mg/L and 0.500 mg/L, respectively. In our experience
working with Northern Michigan rivers, TP levels in good water quality streams range from
0.0030 mg/L to 0.0150 mg/L. TP values at all sites visited during this study fell within this
range. N values between 0.010 mg/L and 0.100 mg/L are considered low in Michigan rivers and
0.500 mg/L and below is typical for Northern Michigan rivers. The highest concentration of N
found at the study sites was 0.530 mg/L at Landslide Creek while Severance Creek and Sutton
Creek had N values near or below 0.100 mg/L. Therefore, N values for all study sites fell within

the typical range found in Northern Michigan rivers.

Recommendations for Future Work

This study was conducted to document existing conditions and to serve as a baseline
environmental assessment that would support future trend analyses. It is recommended that these
sites be visited again in three years.
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APPENDIX 1

Macroinvertebrate Communities



APPENDIX 1

Macroinvertebrate Scores for five study sites in the Jordan River Watershed
Ecoregion: North Central Hardwood Forest

Severance Creek Value 2018 Score
Total Taxa 20 1
Mayfly Taxa 2 1
Caddisfly Taxa 2 0
Stonefly Taxa 1 0
% Mayfly 2.8% -1
% Caddisfly 24% 0
% Dominance 40% -1
% Isopod, Snail, Leech 0.6% 1
% Surface Dependent 0.3% 1

2

Total Score terﬁiciflegptt:vl:'l;;ds
Excellent

Bartholomew Creek Value 2018 Score
Total Taxa 25 1
Mayfly Taxa 2 1
Caddisfly Taxa 5 1
Stonefly Taxa 1 0
% Mayfly 7.8% -1
% Caddisfly 20% 0
% Dominance 24% 0
% Isopod, Snail, Leech 2.5% -1
% Surface Dependent 0.9% 1

2

Total Score telﬁiciflegptt(?vl;l:;ds
Excellent
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Sutton Creek Value 2018 Score
Total Taxa 18 1
Mayfly Taxa 2 1
Caddisfly Taxa 3 1
Stonefly Taxa 1 0
% Mayfly 21% 0
% Caddisfly 3.2% -1
% Dominance 21% 1
% Isopod, Snail, Leech 0.9% 1
% Surface Dependent 1.2% 0

4

Total Score terﬁiciflegptt(?vl:lae;ds
Excellent

Cokirs Creek Value 2018 Score
Total Taxa 17 1
Mayfly Taxa 3 1
Caddisfly Taxa 4 1
Stonefly Taxa 0 -1
% Mayfly 29% 0
% Caddisfly 329%, 0
% Dominance 220, 1
% Isopod, Snail, Leech 0% 1
% Surface Dependent 0% 1

5

Total Score

Excellent
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Landslide Creek Value 2018 Score
Total Taxa 26 1
Mayfly Taxa 2 0
Caddisfly Taxa 7 1
Stonefly Taxa 1 0
% Mayfly 22% 0
% Caddisfly 21% 0
% Dominance 33% 0
% Isopod, Snail, Leech 1.9% 0
% Surface Dependent 0.5% 1
3

Total Score Ac.ceptable,

tending towards
Excellent
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2018 Macroinvertebrate Identification Results for Jordan River Watershed Assessment

Order Family Severance Creek | Bartholomew Creek | Sutton Creek| Cokirs Creek| Landslide Creek
Nematoda 1
Oligochaeta 5 39 8 2 11
Crustacea Amphipoda 26 73 72
Isopoda 1 1 2 1
Arachnoidea Hydracarina 3 3 5 2 7
Insecta Ephemeroptera |Baetidae 16 70 93 73
Ephemerellidae 1 9 29 19
Heptageniidae 8 1 2
Odonata Aeshnidae 1 1 5 2
Calopterygidae 9 20
Plecoptera Nemouridae 5 2 70 2
Hemiptera Gerridae 1 1
Veliidae 1 1 3
Megaloptera  |Corydalidae 2 1
Sialidae 1 1
Trichoptera Brachycentridae 2 23
Glossosomatidae 25
Hydropsychidae 45 42 7 95 1
Lepidostomatidae 11 3 50
Limnephilidae 5 1
Phryganeidae 1
Polycentropodidae 3
Philopotamidae 31 5 17 4
Rhyacophilidae 1 9
Lepidoptera  |Pyralidae 1
Coleoptera Dytiscidae 1
Elmidae 10 1 40 5 28
Gyrinidae 2
Diptera Ceratopogonidae 2 1 1 2
Chironomidae 128 75 49 85 139
Dixidae 2 1
Empididae 5 3 10
Psychodidae 1
Simulidae 36 18 4 50 20
Tipulidae 1
Gastropoda  |Ancylidae 1
Hydrobiidae 1 1
Physidae 6 1 6
Pelecypoda Sphaeriidae 8
Total Individuals 321 319 343 432 426
Total Taxa 20 25 18 17 26
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APPENDIX 2

Habitat Evaluation
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APPENDIX 3

Nutrient Chemistry Report






Great Lakes Environmental Center Client |D: 236500

739 Hastings St., Traverse City MI 49686 - (231) 941-2230 - FAX: (231) 941-2240 Jordan River

REPORT OF ANALYSIS
Total Phosphorus

LabSamplelD SampleDescription Sample Date Result Units Rep Limit MDL Lab Qualifie AnalysisDate Comments Lnitials
JR08010001 Servance Creek 8/1/2018 0.0091 mg/L 0.003 0.0022 8/10/2018 BSC
JR08010002 Bartholomew Creek 8/1/2018 0.0103  mg/L 0.003 0.0022 8/10/2018 BSC
JR08010003 Sutton Creek 8/1/2018 0.0105  mg/L 0.003 0.0022 8/10/2018 BSC
JR08010004 Cokirs Creek 8/1/2018 0.0133  mglL 0.003 0.0022 8/10/2018 BSC
JR08010005 Landslide Creek 8/1/2018 0.0057  mg/L 0.003 0.0022 8/10/2018 BSC

LabQualifiers: Page 1 of 1

U - Analyte not detected. Thursday, August 16, 2018

J - Result between MDL and RL should be considered estimated. Method: sm 4500-P F



Great Lakes Environmental Center

739 Hastings St., Traverse City M1 49686 - (231) 941-2230 - FAX: (231) 941-2240 Jordan River

REPORT OF ANALYSIS
Nitrate/Nitrite-Nitrogen

Client ID: 2365-00

LabSamplelD SampleDescription Sample Date Result Units Rep Limit MDL Lab Qualifie AnalysisDate Comments Initials.
JR08010001 Servance Creek 8/1/2018 0.0507 mg/L 0.005 0.0038 8/15/2018 BSC
JR08010002 Bartholomew Creek 8/1/2018 0.268 mg/L 0.02 0.0152 8/15/2018 BSC
JR08010003 Sutton Creek 8/1/2018 0.1026  mg/L 0.005 0.0038 8/15/2018 BSC
JR08010004 Cokirs Creek 8/1/2018 0.468 mg/L 0.02 0.0152 8/15/2018 BSC
JR08010005 Landslide Creek 8/1/2018 0.530 mg/L 0.05 0.038 8/15/2018 BSC

LabQualifiers:

U - Analyte not detected.
J - Result between MDL and RL should be considered estimated.

Page 1 of 1
Thursday, August 16, 2018
Method: sm 4500-NO3(H)-N
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