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EXECUTIVE SUMMARY  
 
Paw Paw Lake exhibits water quality characteristics typical of a Michigan inland lake.  Dissolved 
oxygen, pH, temperature, specific conductivity, ammonia, and chlorophyll-�D measured in Paw 
Paw Lake are near the USGS Michigan inland lakes dataset median.  Paw Paw Lakeôs soluble 
reactive phosphorus and nitrate concentrations tend to be lower compared to Michiganôs inland 
lakes. From 2017 to 2019, the deep-water samples collected in the middle part of Paw Paw Lake 
had much higher concentrations of soluble reactive phosphorus compared to the median, and 
previous years on Paw Paw Lake. However, all collection events since 2020 have seen a decrease 
in the soluble reactive phosphorus concentrations of the deep-water samples and all have fallen 
below the USGS Michigan inland lake median dataset. 
 
Total phosphorus and water clarity have tended to be higher and lower, respectively, compared to 
other Michigan inland lakes. Despite total phosphorus being elevated, most of the phosphorus in 
the water column of Paw Paw Lake is not readily available for plant and algae uptake, as exhibited 
by the usually low soluble reactive phosphorous concentrations.  Soluble reactive phosphorus is 
the form of phosphorus that is readily available for uptake by algae and plants within the lake. 
Nevertheless, the continued goal of interested lake parties should still be an effort to reduce total 
phosphorus within Paw Paw Lake.   
 

 
While an increase in water clarity in Paw Paw Lake is desirable by most lakeside property owners 
and lake users, there are factors that need to be considered when addressing water clarity to 
minimize unwanted effects. Paw Paw Lake tends to have more nutrient-rich water towards the 
bottom of the lake and has nutrient rich sediment. If sunlight can access these deeper depths of the 

CƛƎǳǊŜ мπ 5ǊƻƴŜ ǇƘƻǘƻ ƻŦ ŀ Ǌŀƛƴōƻǿ ŦƻǊƳƛƴƎ ƻǾŜǊ tŀǿ tŀǿ [ŀƪŜ ŀŦǘŜǊ ŀ Ǌŀƛƴ ŜǾŜƴǘ ƻƴ WǳƴŜ нсΣ нлнм  {ƻǳǊŎŜΥ /ƻŘȅ YǊŜƛƎŜǊ 
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lake where there are larger amounts of nutrients, the possibility arises of increased algae and plant 
growth within the lake due to the increased sunlight penetration into these deeper waters, allowing 
for algae and plant life to photosynthesize and grow in a larger volume of the lake. This can lead 
to a ñreboundò effect which would cause water clarity to further decrease as the plant and algae 
biomass increases in the lake. Water clarity should be at a balance where excess plant and algae 
growth does not take place, but visibility is not hindered.  
 
Paw Paw Lake is considered a mesotrophic lake, based on its total phosphorus, chlorophyll-a, and 
Secchi depth levels. A mesotrophic lake has a moderate level of nutrients and is typically clear 
with submerged aquatic plants. Algae populations tend to be less diverse, and the lake supports a 
warmwater fishery and walleye. Due to the highly varied use of Paw Paw Lake, maintaining a 
mesotrophic lake status should be a main goal as it allows for the lake to support multiple uses 
while not adversely affecting other uses of the lake.  
 
 

INTRODUCTION 
 
Paw Paw Lake is an approximately 900-acre lake located in northern Berrien County, Michigan in 
the townships of Coloma and Watervliet. Combined, there are a total of 8,087 people who reside 
in Coloma and Watervliet Townships according to the 2020 census. Paw Paw Lakeôs watershed is 
9,248 acres.  Within the watershed, the land has many uses, including farmland, residential, and 
forestland.  Soils within the Paw Paw Lake basin and watershed are fine loamy sand. The lakeôs 
outlet is located on the east side of the south basin, which ultimately flows into the Paw Paw River.  
The Paw Paw River then flows into the St. Joseph River, and finally into Lake Michigan at St. 
Joseph, Michigan.  

Originally inhabited solely by indigenous people, 
specifically, the Potawatomi (Neshnab®k), the 
Paw Paw Lake area saw an influx of European 
immigrants in the early 19th century (Source: 
Pokagon Band of Potawatomi, History). Through 
the mid- 19th century, the land was used for timber 
and farming.  By the 1890ôs the lake was starting 
to be used recreationally by local people from 
Coloma and Watervliet, and largely by visitors 
from Chicago. Resorts and cottages began 
popping up around the lake as tourism from 
Chicago steadily increased and became more 
fashionable.  By 1929, there were 47 resorts, 

CƛƎǳǊŜ нπ ¢Ǌƛōŀƭ [ŀƴŘǎΣ DǊŜŀǘ [ŀƪŜϥǎ ōŀǎƛƴΣ мтслϥǎΦ {ƻǳǊŎŜΥ 
aƛŎƘƛƎŀƴ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΦ��
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hotels, cottages, and inns around the lake (Source: Paw Paw Lake, R. L. Rasmussen). As time 
passed, land was parceled out and sold to families as a place to build summer cottages.  To this 
day, many properties around the lake have remained within the family for decades.  
 
Paw Paw Lake has been utilized for recreation 
and enjoyed by people for years. The goal is to 
ensure that it remains a beautiful place where 
generations of people continue to come for 
relaxation and time on the water.  There are a 
variety of ways to ensure that this goal can be 
met, including water quality monitoring. 
Monitoring Paw Paw Lakeôs water quality 
provides insight on how the lake changes over 
time, the impact that improvement activities 
have on the lake, and how environmental factors 
or invasive species make an impact on the lake.  
Additionally, with historical water quality data, better, more educated decisions can be made on 
which improvement activities to prioritize or abandon. The following report outlines the most 
recent water quality data collected in 2022 and compares it to previous yearsô results, as well as 
State of Michigan water quality regulatory criteria and Michigan inland lakes data collected on 
729 inland lakes by the United States Geological Survey (USGS) and the Michigan Department 
of Environment, Great Lakes & Energy (EGLE, formerly DEQ).  

CƛƎǳǊŜ оπ {ǘŜŀƳŜǊ aŀǊƎŀǊŜǘ ŀǘ ²ƻƻŘǿŀǊŘϥǎ tŀǿ tŀǿ [ŀƪŜΣ 
aƛŎƘƛƎŀƴΦ {ƻǳǊŎŜΥ  /ƻƭƻƳŀπ²ŀǘŜǊǾƭƛŜǘ /ƘŀƳōŜǊ ƻŦ /ƻƳƳŜǊŎŜΦ��

CƛƎǳǊŜ пπ {ŀǘŜƭƭƛǘŜ ƛƳŀƎŜ ƻŦ tŀǿ tŀǿ [ŀƪŜ ǘŀƪŜƴ aŀǊŎƘ нлнм  {ƻǳǊŎŜΥ DƻƻƎƭŜ 9ŀǊǘƘ��
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SAMPLE SITE LOCATIONS 
 
Various sample sites have been utilized for water quality 
monitoring through the years around the lake. However, in 
2015, there was an effort to standardize sample site locations 
with the purpose of reducing variables when comparing data 
from year to year. Starting in 2015, there were 12 sample sites 
on the lake, with six sites located in the ñnorthern lobeò of the 
lake and six located in the ñmiddle lakeò area. Samples were 
collected at the surface at each location (called ñsurface 
samplesò), as well as within 1 ï 2 feet of the bottom of the lake 
(called ñdeep samplesò). Samples were (and continue to be) 
collected at different depths of the lake as water quality can 
vary widely depending on how deep it is collected.  
 
Beginning in 2016, five algae sample sites were selected to provide spatial coverage across the 
lake, including along the eastern shore where algal blooms may be more likely to be detected due 
to prevailing westerly winds. Algae and water quality monitoring sites (2015 ï 2020) are depicted 
in the figure below. 

{ǳǊŦŀŎŜ {ŀƳǇƭŜ  

5ŜŜǇ {ŀƳǇƭŜ  

�E�}�Œ�š�Z���Œ�v���>�}��������

�D�]�����o�����>���l������

CƛƎǳǊŜ сπ tŀǿ tŀǿ [ŀƪŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ ŀƭƎŀŜ ǎŀƳǇƭŜ ǎƛǘŜǎ нлмс π нлнлΦ ²ŀǘŜǊ ǉǳŀƭƛǘȅ ǎŀƳǇƭŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŀǘ ǎŀƳǇƭŜ 
ǎƛǘŜǎ a[мΣ a[нΣ a[оΣ a[пΣ a[рΣ a[тΣ b[мΣ b[нΣ b[оΣ b[пΣ b[рΣ ŀƴŘ b[сΦ !ƭƎŀŜ ǎŀƳǇƭŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŀǘ ǎƛǘŜǎ !DмΣ !DнΣ !DоΣ 

!DпΣ ŀƴŘ !DрΦ��

CƛƎǳǊŜ рπ {ŀƳǇƭŜ ŎƻƭƭŜŎǘƛƻƴ ŘŜǇǘƘǎΦ��
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Prior to the 2021 monitoring season, the water quality data was reviewed, and some sites were 
eliminated from the water quality monitoring program to save on the expense of monitoring, yet 
still maintain a high-quality dataset to inform future management directions. 2022 water quality 
monitoring sites are shown in the figure below.  
 

 

PARAMETERS MONITORED 
 
Parameters monitored on Paw Paw Lake during 2022 (and years previous) include:  
π�� Total phosphorus (TP) 
π�� Orthophosphate, also referred to as 
soluble reactive phosphorus (SRP) 

π�� Nitrate 
π�� Ammonia 
π�� Dissolved Oxygen (DO) 
π�� Temperature (Temp) 
π�� Specific Conductivity (SpC) 

π�� pH 
π�� Secchi Depth, also referred to as 
water clarity 

π�� Chlorophyll-a 
π�� Algal Identification and Enumeration 
(measured at algae sites ñAGò only) 

π�� Microcystins (measured at algae sites 
ñAGò only) 

 

CƛƎǳǊŜ тπ нлнн ²ŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ǎŀƳǇƭŜ ǎƛǘŜǎΦ bƻǘŜ π ŀƭƎŀŜ ǎŀƳǇƭŜ ǎƛǘŜǎ όƴƻǘ ǇƛŎǘǳǊŜŘύ ǊŜƳŀƛƴŜŘ ǘƘŜ ǎŀƳŜ ŀǎ 
нлмс π нлнмΦ 
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Total suspended solids (TSS) was monitored for years prior to 2021, however, was removed from 
the analytical suite given TSS results were almost always below the reporting limit (aka ñnot 
detected) of the test used to measure the concentration of TSS in the water.  
 
Phosphorus, orthophosphate, nitrate, ammonia, chlorophyll-a, algal ID and enumeration, and 
microcystins were analyzed by a NELAP certified laboratory. Dissolved oxygen, temperature, 
specific conductivity, pH and Secchi depth (i.e., water column visibility) were measured in the 
field using a calibrated Hydrolab Quanta Multi-Probe Meter.   
 
Standard methods utilized to analyze and measure the concentration of each parameter are listed 
in the table below.  
��

�3�$�5�$�0�(�7�(�5�� �6�7�$�1�'�$�5�'���0 �(�7�+�2�'��

�7�R�W�D�O���3�K�R�V�S�K�R�U�X�V��EPA 0365.3 

�2�U�W�K�R�S�K�R�V�S�K�D�W�H�� EPA 0300.0 

�1�L�W�U�D�W�H�� EPA 0300.0 

�$�P�P�R�Q�L�D�� SM 4500-NH3 G-2011 

�&�K�O�R�U�R�S�K�\�O�O���D�� SM 10200 H 

�$�O�J�D�O���,�'���D�Q�G���(�Q�X�P�H�U�D�W�L�R�Q��
All algae and cyanobacteria are identified, enumerated 
and biovolumes are calculated by a phycologist. 

�0�L�F�U�R�F�\�V�W�L�Q�V�� US EPA Method 546 and Ohio EPA DES 701.0 

�'�L�V�V�R�O�Y�H�G���2�[�\�J�H�Q��
Quanta ï Table 4500-O found in the 19th Edition of 
Standard Methods for the Examination of Water and 
Wastewater. 

�7�H�P�S�H�U�D�W�X�U�H�� Quanta 

�6�S�H�F�L�I�L�F���&�R�Q�G�X�F�W�L�Y�L�W�\��
Quanta ï Table 3 in ISO  7888-1985 Water Quality ï 
Determination of Electrical Conductivity. 

�S�+�� Quanta 

�6�H�F�F�K�L���'�H�S�W�K�� Quanta 

¢ŀōƭŜ м π {ǘŀƴŘŀǊŘ ƳŜǘƘƻŘǎ ǳǘƛƭƛȊŜŘ ōȅ ǘƘŜ ƭŀōƻǊŀǘƻǊƛŜǎ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ŜŀŎƘ ǇŀǊŀƳŜǘŜǊΦ {ƻƳŜ ǇŀǊŀƳŜǘŜǊǎ 
ǿŜǊŜ ƳŜŀǎǳǊŜŘ ƛƴ ǘƘŜ ŦƛŜƭŘ ǳǎƛƴƎ ŀ IȅŘǊƻƭŀō vǳŀƴǘŀ ƳǳƭǘƛπǇŀǊŀƳŜǘŜǊ ǇǊƻōŜΦ��
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RESULTS 
 

�6�(�&�&�+�,���' �(�3�7�+�����: �$�7�(�5���&�/�$�5�,�7�<����
 
Secchi depth is a measurement of water 
clarity.  The higher the Secchi depth, the 
higher the water clarity is.  Water clarity 
is often associated with ñgoodò water 
quality.  However, invasive species such 
as Dreissenid mussels (i.e., zebra and 
quagga mussels) can increase water 
clarity through filtering of particulate 
matter in the water and allow for more 
light to hit the bottom of the lake, thus 
increasing the growth of algae and aquatic 
plants and causing a lower Secchi depth.  
 
Water clarity can also influence the fish 
community and angler success through 
direct and indirect mechanisms 
including, but not limited to fish feeding 
success (visual predatory fish can ñseeò 
more fish to pursue as prey when water clarity increases), changes in ultraviolet light (which can 
be harmful to fish), changes in the abundance and density of aquatic plants, and alterations to fish 
reproductive behavior and success (Source: Bunnell et al, 2021). Therefore, the optimum balance 
for a lake such as Paw Paw Lake is not too clear to limit the excess growth of algae and aquatic 
plants and not too cloudy so that the water appears dirty and does not allow for a productive, 
healthy lake. 
 
Paw Paw Lake water clarity is variable. Within the course of a year, clarity is typically highest 
during spring and mid-fall and lowest during the late summer months. Michigan does not have a 
set water quality standard for Secchi Depth.  However, Minnesota has a variety of water quality 
standards for Secchi Depths on different water bodies.  The most applicable criteria are:   
 
π�� Lakes and Reservoirs in North Central Hardwood Forest Ecoregion:  Not to be below 4.6 
ft. 

π�� Lakes and Reservoirs in Western Corn Belt Plains and Northern Glaciated Plains 
Ecoregion:  Not to be below 3.0 ft. 

CƛƎǳǊŜ уπ {ŜŎŎƘƛ ŘƛǎƪΦ {ŜŎŎƘƛ ŘŜǇǘƘ ƛǎ ƳŜŀǎǳǊŜŘ ǳǎƛƴƎ ǘƘŜ {ŜŎŎƘƛ ŘƛǎƪΦ ¢ƘŜ 
Řƛǎƪ ƛǎ ŘǊƻǇǇŜŘ ƛƴǘƻ ǘƘŜ ǿŀǘŜǊ ƻǳǘ ƻŦ ǘƘŜ ǎǳƴƭƛƎƘǘΦ ¢ƘŜ ŘŜǇǘƘ ŀǘ ǿƘƛŎƘ ǘƘŜ 
Řƛǎƪ ƛǎ ƴƻ ƭƻƴƎŜǊ ǾƛǎƛōƭŜ ƛǎ ǘƘŜ {ŜŎŎƘƛ ŘŜǇǘƘΦ {ǳƴƎƭŀǎǎŜǎ Ŏŀƴƴƻǘ ōŜ ǿƻǊƴ 

ǿƘƛƭŜ ǘŀƪƛƴƎ ǘƘŜ {ŜŎŎƘƛ 5ŜǇǘƘΦ 
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Additionally, Secchi data collected on 729 inland lakes around the state of Michigan by the United 
States Geological Survey (USGS) and the Michigan Department of Environment, Great Lakes & 
Energy (EGLE) was compared to Paw Paw Lakeôs data set. Spring and summer Secchi depth 
medians of the inland lakes data set are slightly higher than Paw Paw Lakeôs Secchi depths.  This 
means that Paw Paw Lakeôs water tends to have less clarity than other inland lakes in Michigan.  
Again, this is not necessarily an indication of poor water quality, as each inland lake in Michigan 
is unique and reduced water clarity can be beneficial in some cases (e.g., less predation pressure 
on young fish due to decreased water column visibility). Paw Paw Lake Secchi depths are depicted 
in the figure below.    
 

An increase in Secchi depth is caused by the reduction of particulate matter suspended in the water 
column and reduction of algae blooms, phytoplankton, and zooplankton.  Conversely, a decrease 
in Secchi depth is due to an increase in particulate matter suspended in water, algae, phytoplankton, 
and zooplankton.  An increase in particulate matter can be caused by more runoff and boat traffic, 
and an increase in algae blooms, phytoplankton, and zooplankton can be due to excess nutrients in 
the water. 
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�7�2�7�$�/���3�+�2�6�3�+�2�5�8�6��
 
Phosphorus is an element that is a major component in all lifeforms regardless of species or size. 
In fact, after calcium, phosphorus is the second most abundant mineral in the human body. 
Phosphorus can also be found in inorganic forms like in rocks.  Total phosphorus is the 
measurement of all types of phosphorus (both organic and inorganic) within the water.   

The main concern with phosphorus regarding inland lakes is that too much phosphorus can lead to 
excess algal and aquatic plant growth.  Excess algal growth can lead to reduced dissolved oxygen, 
reduced water clarity, unpleasant odors/discolored water, and many more undesirable water quality 
issues. Excess aquatic plant growth can be an issue for motorboats, as it can become tangled in 
propellers.   

 
Phosphorus is a key factor for plant and algal growth because it is the limiting nutrient for their 
growth. A limiting nutrient is defined as a component that limits the amount of the product that 
can be formed or its rate of formation, because it is present in small quantities. Too much 
phosphorus in a lake year after year can lead to hastened aging of a lake, or ñeutrophication.ò  
 
Reducing total phosphorus in the water column is one of the goals noted in Paw Paw Lakeôs Lake 
Improvement Plan, as historically TP concentrations have been elevated compared to other 
Michigan inland lakes. The figure below shows how TP concentrations in Paw Paw Lake have 
changed over time.  TP has been measured in the four distinct Zones of Paw Lake:  
 
π�� Middle Lake ï surface 
π�� Middle Lake ï deep (within 2 feet of bottom of the lake)  
π�� Northern Lobe ï surface 
π�� Northern Lobe ï deep (within 2 feet of the bottom of the lake)  

CƛƎǳǊŜ млπ 9ǳǘǊƻǇƘƛŎŀǘƛƻƴ ƻŦ ŀ ǿŀǘŜǊ ōƻŘȅ ƻǾŜǊ ǘƛƳŜΦ��
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Paw Paw Lakeôs TP data have also been compared 
to median concentrations of TP measured in 729 
inland lakes around the state of Michigan. The data 
was collected by the United States Geological 
Survey (USGS) and EGLE.  Currently in the state 
of Michigan, there is not a surface water quality 
standard for total phosphorus that applies to inland 
lakes and streams.  
 
 

 

 

In Paw Paw Lake, there has been a downward trend in surface TP concentrations over time in the 
last 10+ years. Concentrations remain higher than the state of Michigan inland lakes median for 
summer. Samples collected near the bottom of Paw Paw Lake have trended higher in the last 10+ 
years, apart from a sharp drop in TP concentration during the 2019 and 2021 monitoring seasons. 
Past sampling events have shown 
bottom samples are approximately 25 ï 
55% higher in concentration than the 
median of Michigan inland lakes 
bottom samples. The highest 
concentrations of TP measured in 
previous years were near the bottom of 
the lake in the Middle Lake basin, 
where samples were collected at depths 
of approximately 80 feet in some 
places. The 2022 sampling event 
showed that TP levels continued to 
trend downward in the Middle Lake 
basin but showed a slight increase in the 
northern lake basin surface samples and 
a larger increase in the deep-water 
samples. 
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CƛƎǳǊŜ моπ ¢ƻǘŀƭ ǇƘƻǎǇƘƻǊǳǎ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƳŜŀǎǳǊŜŘ ƛƴ tŀǿ tŀǿ [ŀƪŜ ƻǾŜǊ ǘƛƳŜΦ 

 
Total phosphorus may increase due to an increase of external inputs of TP into the lake from lawns, 
soil erosion, or runoff from tributary drains.  Additionally, phosphorus can be released from bottom 
sediments if dissolved oxygen is very low near the surface of the sediment and when temperature 
is elevated.    Phosphorus may decrease due to the reduction in runoff and other external sources 
of TP.  TP can also be reduced when dissolved oxygen levels are higher, and temperatures are 
lower near the surface of bottom sediment.  Aeration has been utilized in Paw Paw Lake (Summer 
of 2015) as a means of helping control internal loading of phosphorous from bottom sediments. 
While the oxygen from aeration can help reduce internal loading of phosphorus, aeration can also 
have some adverse effects in a stratified lake. The aeration can cause mixing in the stratified water 
column, leading to more nutrient-rich, dense, cold water from the bottom of the lake to be brought 
to the surface, and warmer surface water drawn to the bottom.  Higher concentrations of nutrients 
at the surface are then available for algae and other microorganisms to uptake, which can 
potentially lead to algae blooms depending on lake conditions. 
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Orthophosphate, also known as soluble reactive phosphorus (SRP), is a main constituent in 
fertilizers used for agriculture and residential purposes. SRP is a form of phosphorus that is readily 
available for plant, algae, and other biota use. SRP can be introduced into a lake or stream via 
runoff, animal waste, and plant and animal decomposition. SRP is included in the measurement of 
total phosphorus since it is a form of phosphorus.  

 

Concentrations of SRP are generally very low (i.e., at or below laboratory detection limits (0.05 
mg/L of SRP)) in Paw Paw Lake, especially at the lakeôs surface. Having low concentrations of 
SRP in the surface water of the lake is conducive to minimizing algae blooms, as the algae have 
little to no phosphorus available for immediate uptake and growth. SRP levels have been 
consistently detected in the deepest part of the lake (Middle Lake ï Bottom samples) but are 
generally very low or undetectable in the deep-waters for the Northern Lake basin.  Sunlight cannot 
reach depths of 50+ feet in Paw Paw Lake, so while SRP is available for plant uptake at the deepest 
parts of the lake, there is no sunlight available for any plants or algae to photosynthesize.  This 
means that plants and algae cannot survive at this location in the lake. Compared to other Michigan 
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CƛƎǳǊŜ мпπ ¢ƘŜ ŦƛƎǳǊŜ ŘŜǇƛŎǘǎ ƛƴǇǳǘǎ ƻŦ ǇƘƻǎǇƘƻǊǳǎ ŦǊƻƳ ōƻǘƘ ƻǊƎŀƴƛŎ ŀƴŘ ƛƴƻǊƎŀƴƛŎΣ ǎƻƭǳōƭŜ ŀƴŘ ƛƴǎƻƭǳōƭŜ 
ǇƘƻǎǇƘƻǊǳǎ ƛƴǘƻ ŀ ǿŀǘŜǊ ǎȅǎǘŜƳΦ  ¢ƘŜ ŦƛƎǳǊŜ ŀƭǎƻ ǎƘƻǿǎ ǘƘŜ ŎȅŎƭŜ ƻŦ ǇƘƻǎǇƘƻǊǳǎ ƻǳǘ ƻŦ ŀ ǿŀǘŜǊ ǎȅǎǘŜƳ ŀƴŘ ōŀŎƪ 
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inland lakes, Paw Paw Lake has SRP concentrations lower than the surface median and bottom 
median, except for at the bottom, Middle Lake zone. Continuing to encourage landowners 
surrounding Paw Paw Lake to use fertilizers with zero percent phosphorus, if used at all, and 
reducing or eliminating yard waste entering the lake will help in the continued minimization of 
SRP available for nuisance plant and algae growth within the lake.  

 
The figure below depicts SRP concentrations measured in Paw Paw Lake over time.   
 

�1�,�7�5�$�7�(��
 
Nitrate is a form of nitrogen that is naturally found in aquatic and terrestrial ecosystems. However, 
nitrate may be introduced into the environment at unnatural levels by sewage, fertilizers, and 
manure used as fertilizer. Nitrate may also become incorporated into an aquatic ecosystem by 
atmospheric deposition. According to USGS, ñmore than 3 million tons of nitrogen are deposited 
in the United States each year from the atmosphere, derived either naturally from chemical 
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reactions or from the combustion of fossil fuels, such as coal and gasoline.ò (Source: USGS Water 
Science School, Nitrogen and Water)  

When at excessive levels, nitrate leads to eutrophication of a water body, much like phosphorus. 
The presence of nutrients like nitrogen and phosphorus can lead to excessive algae growth, which 
can deplete dissolved oxygen in the water and severely harm water quality. At its most severe, this 
process can even lead to anoxic ñdead zones,ò such as those found in the Gulf of Mexico and Lake 
Erie. Dead zones refer to areas that are completely depleted of oxygen and cannot support the 
majority of aquatic life. 

CƛƎǳǊŜ мсπ bƛǘǊŀǘŜ ǎƻǳǊŎŜǎ ǘƻ ƎǊƻǳƴŘǿŀǘŜǊ ŀƴŘ ǎǳǊŦŀŎŜ ǿŀǘŜǊΦ {ƻǳǊŎŜΥ !ǉǳŀǎŀƴŀΣ bƛǘǊŀǘŜǎ ƛƴ 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ ς wŜŀǎƻƴǎ ǘƻ !ǾƻƛŘ 
bƛǘǊŀǘŜǎΦ��
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Paw Paw Lakeôs nitrate levels continue to be at or below the USGS Michigan inland lake medians, 
with the surface water areas continuing to show very low levels of nitrate. As expected, the deep-
water areas of the lake have higher concentrations of nitrate versus the surface water areas, but 
these levels have largely remained below the USGS Michigan inland lake median. 

 

�$�0�0�2�1�,�$��
 

Ammonia is another form of nitrogen that exists naturally in an aquatic environment. Natural 
sources include the decomposition of organic material and vegetation, gas exchange with the 
atmosphere, forest fires, animal and human waste, and the nitrogen fixation process.  Just like 
nitrate, SRP, and TP, ammonia levels can become too high in the environment due to human 
influence. Unnatural sources of ammonia include commercial fertilizer, industrial applications, 
and wastewater treatment plant effluent.   
 
Unlike other forms of nitrogen, which have indirect effects on aquatic life due to the over 
enrichment of water, ammonia causes direct toxic effects on aquatic life.  When ammonia is 
present in water at high enough levels, it is difficult for aquatic organisms to sufficiently excrete 
the toxicant, leading to toxic buildup in internal tissues and blood, and potentially death. 
Environmental factors, such as pH and temperature, can affect ammonia toxicity to aquatic 
animals. (Source: United States Environmental Protection Agency, Aquatic Life Criteria ï 
Ammonia)  
 
Ammonia levels in Paw Paw Lake are typically well below the median for Michigan inland lakes 
for bottom samples and are slightly higher than the median for surface samples (Figure 15). 
Ammonia in Paw Paw Lake is also well below recommended EPA water quality criteria.  EPA 
recommends an acute criterion magnitude of 17 mg Total Ammonia Nitrogen (TAN) per liter at 
pH 7 and 20ÁC for a one-hour average duration, not to be exceeded more than once every three 
years on average. EPA recommends a chronic criterion magnitude of 1.9 mg TAN/L at pH 7 and 
20ÁC for a 30-day average duration, not to be exceeded more than once every three years on 
average. The 2022 results continued to show very low concentrations of ammonia in the surface 
water areas which fall within the spring and summer median ranges. The deep-water samples 
showed higher concentrations of ammonia compared to the surface water concentrations, as would 
be expected, but still remained well below the Michigan inland lake medians. 
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Dissolved oxygen is a measurement of how much oxygen gas is dissolved in the water and is 
typically measured in milligrams per liter (mg/L).  It is important to have high enough dissolved 
oxygen concentrations within the water to support fish, macroinvertebrates, and other aquatic life.    
 
Dissolved oxygen can be reduced by excess algal growth and subsequent decay, water thatôs too 
warm, an increase in oxygen demand from aerobic bacteria, and insufficient wave action. 
Dissolved oxygen may be increased by increased wave action, cooler temperatures, and more 
photosynthetic activity from aquatic plants and macrophytes. Paw Paw Lake is considered a warm 
water fishery with an applicable dissolved oxygen water quality standard of 5 mg/L. 
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Paw Paw Lake tends to have oxygen levels well above the warmwater fishery standard at its 
surface down to about 15 ï 20 feet of water. Towards the bottom of the lake, dissolved oxygen 
levels drop to near zero mg/L of oxygen. This is common for inland lakes of sufficient depth in 
Michigan that are stratified in the summertime. A stratified lake has three distinct layers of thermal 
stratification:  

π�� Epilimnion:  Shallowest layer that is warm and near the surface. This layer interacts with 
wind and sunlight and has the highest concentrations of dissolved oxygen.  

π�� Metalimnion: Middle layer and transition zone between the warm upper layer and cold 
lower layer. This is where the thermocline, the greatest temperature and density difference 
in water, is located.  

π�� Hypolimnion: The deepest and coldest layer. This water is denser than the epilimnion and 
does not have any interaction with wind or sunlight. This layer typically has minimal or no 
dissolved oxygen in the water.  

 
The lake continued to maintain surface DO concentrations close to the Michigan inland lake 
median, and well above the warm water fishery standard. Deep-water concentrations remained 
relatively depleted, which is consistent with results from the last seven years of monitoring. Paw 
Paw Lakeôs dissolved oxygen concentrations over time are shown in the figure below. 

CƛƎǳǊŜ мфπ {ƻǳǊŎŜǎ ƻŦ ŘƛǎǎƻƭǾŜŘ ƻȄȅƎŜƴ ƛƴ ǎǳǊŦŀŎŜ ǿŀǘŜǊΦ  {ƻǳǊŎŜΥ  ±ŜǊƴƛŜǊ 9ȄǇŜǊƛƳŜƴǘǎΣ .ƛƻŎƘŜƳƛŎŀƭ hȄȅƎŜƴ 
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pH is a measurement of how many hydrogen ions are in the water and thus, is a measurement of 
how acidic (pH ranging from 0 ï 7) or basic (pH ranging from 7 ï 14) the water is.  Michigan 
tends to have more basic water due to the large amount of limestone present in the bedrock.   
 
In inland lakes, pH may also be indicative of how productive a lake is and how much 
photosynthesis is occurring within a body of water.  The pH will be higher if the lake is very 
productive and there is a lot of plant growth.  Ideally, the pH of Michigan water bodies should be 
within a range of 6.5 ï 9.0. (MDEQ Rule 53 of Michigan Water Quality Standards (Part 4 of Act 
451)) 
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pH can increase due to an increase in dissolved oxygen concentration, an increase in 
photosynthetic activity of aquatic plants and algae in the water, and an increase in the hardness of 
the water (i.e. higher calcium and magnesium concentrations in the water).  pH can decrease due 
to a reduction in dissolved oxygen concentration, and an increase in carbon dioxide concentration 
in the water.  This is why the pH is lower at the bottom of the lake versus the top of the lake.  
Results from the 2022 monitoring events continue to show that Paw Paw Lakeôs pH levels are well 
within the range to support its natural ecology.   

CƛƎǳǊŜ нмπ wŀƴƎŜ ƻŦ ǇI ǿƘŜǊŜ ŦƛǎƘ ŀǊŜ ƘŀǇǇȅΦ 
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CƛƎǳǊŜ ннπ ǇI ƳŜŀǎǳǊŜŘ ƛƴ tŀǿ tŀǿ [ŀƪŜ ƻǾŜǊ ǘƛƳŜΦ !ƴƴǳŀƭ ǾŀƭǳŜǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǘŀƪƛƴƎ ǘƘŜ ƎŜƻƳŜǘǊƛŎ ƳŜŀƴ ƻŦ ǾŀƭǳŜǎ ƛƴ 
ŜŀŎƘ ƳƻƴƛǘƻǊƛƴƎ ȊƻƴŜΦ 
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Water temperature in a lake can greatly impact its water quality, biological activity, and growth.  
Warmer water holds less dissolved oxygen, a component which is critical to the survival of aquatic 
species, and cooler water holds more dissolved oxygen.  
 
The State of Michigan has the following water quality standards for temperature in inland lakes, 
according to MDEQ Part 4 Water Quality Standards (R 323.1072, Rule 72):  Inland lakes shall not 
receive a heat load which would:   
ѐ�� Increase the temperature of the thermocline or hypolimnion or decrease the volume thereof.   
ѐ�� Increase the temperature of the receiving waters at the edge of the mixing zone more than 
3 degrees Fahrenheit above the existing natural water temperature.   

ѐ�� Increase the temperature of the receiving waters at the edge of the mixing zone to 
temperatures greater than the following monthly maximum temperatures: 
   

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
45 45 50 60 70 75 80 85 80 70 60 50 

 
Temperature will increase if there is an 
increase in impervious surfaces 
(pavement, roadways, roofs) in the 
watershed.  These surfaces increase in 
temperature when the sun warms them, 
and when it rains, the stormwater absorbs 
the heat from these surfaces, and flows 
into a lake, river, or stream, thus elevating 
the temperature.  Temperature will also 
increase if there is a higher concentration 
of suspended solids.  These solids absorb 
energy from sunlight, thus increasing the 
temperature of the waterbody that they are 
suspended in.   
 
Temperature in waterbodies naturally 
increase and decrease seasonally as 
atmospheric temperatures increase and 
decrease.  Paw Paw Lake falls within the 
normal range of surface and bottom 

CƛƎǳǊŜ ноπ CŀǾƻǊŜŘ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜ ŦƻǊ ŦǊŜǎƘǿŀǘŜǊ ŦƛǎƘΦ tŀǿ tŀǿ 
[ŀƪŜ ǎǳǇǇƻǊǘǎ ŀ ǿŀǊƳǿŀǘŜǊ ŦƛǎƘŜǊȅΦ CƛǎƘ ƛƴ ŀ ǿŀǊƳǿŀǘŜǊ ŦƛǎƘŜǊȅ 

ƛƴŎƭǳŘŜ ǇǳƳǇƪƛƴǎŜŜŘΣ ƭŀǊƎŜƳƻǳǘƘ ōŀǎǎΣ ŀƴŘ ōƭǳŜƎƛƭƭΦ {ƻǳǊŎŜΥ .ŀǎǎ tǊƻ 
{ƘƻǇǎΦ 
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temperatures of Michigan inland lakes. Results from the 2022 sampling events showed 
temperatures remaining consistent with results from historical monitoring. Water temperatures 
over time are shown in the graph below.  

 
�6�3�(�&�,�)�,�&���&�2�1�'�8�&�7�,�9�,�7�<��
 
Conductivity is a measure of the ability of water to pass an electrical current.  Conductivity will 
increase or decrease depending on the quantity of positively or negatively charged ions (chloride, 
nitrate, sulfate, phosphate, sodium, magnesium calcium, iron, aluminum, etc.) dissolved in the 
water.  Conductivity is also temperature-dependent, so specific conductivity corrects the 
conductivity measurement to 25ÁC. Specific conductivity is impacted by geology of the area.  For 
example, lakes with a large amount of limestone in the surrounding area will have a higher specific 
conductivity due to dissolved carbonate ions.  Specific conductivity will also increase if the 
watershed is larger, as there is more land surface area that is being drained and contributing ions 
to the runoff water that feeds the lake.   Pollutants such as fertilizers, pesticides, road salts,  

ол

ор

пл

пр

рл

рр

сл

ср

тл

тр

ул

нлмо нлмп нлмр нлмс нлмт нлму нлмф нлнл нлнм нлнн

�d
���

u�
‰

���
Œ

���
š�

µ�
Œ

���
��~

�£
�&

�•

²ŀǘŜǊ ¢ŜƳǇŜǊŀǘǳǊŜ

bƻǊǘƘŜǊƴ [ƻōŜπ9ǇƛƭƛƳƴƛƻƴaƛŘŘƭŜ [ŀƪŜπ9ǇƛƭƛƳƴƛƻƴ
bƻǊǘƘŜǊƴ [ƻōŜπIȅǇƻƭƛƳƴƛƻƴaƛŘŘƭŜ [ŀƪŜπIȅǇƻƭƛƳƴƛƻƴ
¦{D{ {ǇǊƛƴƎ aŜŘƛŀƴπ9ǇƛƭƛƳƴƛƻƴ¦{D{ {ǳƳƳŜǊ aŜŘƛŀƴπ9ǇƛƭƛƳƴƛƻƴ

CƛƎǳǊŜ нпπ ²ŀǘŜǊ ǘŜƳǇŜǊŀǘǳǊŜ ƳŜŀǎǳǊŜŘ ƛƴ tŀǿ tŀǿ [ŀƪŜ ƻǾŜǊ ǘƛƳŜΦ bƻǘŜΥ 5ǳǊƛƴƎ ǘƘŜ ǎǳƳƳŜǊ ƻŦ нлмрΣ ŀŜǊŀǘƛƻƴ ǿŀǎ ǳǘƛƭƛȊŜŘ ƛƴ 
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and wastewater from septic fields will increase 
specific conductivity.  Specific conductivity will be 
reduced if pollutant inputs to the lake are reduced and 
evaporation is minimized, among other pathways. 

 
In Paw Paw Lake, specific conductivity tends to be 
higher at the bottom of the lake and lower at the 
surface of the lake. This may be attributed to the 
breakdown of bottomland sediment and detritus, 
which consequently means more ions are dissolved in 
the water. Specific conductivity within the lake has 
remained relatively consistent in recent years. Any 
variable leading to an increase or decrease in specific 
conductivity has uniformly impacted specific 
conductivity in the entire lake ï top, bottom, north 
lobe and middle lake zones.  

 

 

�7�\�S�H���R�I���:�D�W�H�U��
�6�S�H�F�L�I�L�F�� �&�R�Q�G�X�F�W�L�Y�L�W�\��
���P�6���F�P����
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�,�Q�G�X�V�W�U�L�D�O��
�:�D�V�W�H�Z�D�W�H�U��
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For inland lakes in the State of Michigan, there is not a set water quality standard for specific 
conductivity.  However, there are comparison criteria derived from the USGS and EGLE study of 
Michigan inland lakes. Summer surface and bottom specific conductivity medians are depicted in 
the figure below and provide a comparison for Paw Paw Lake data. A good rule of thumb is that 
the higher in concentration specific conductivity is, the more dissolved ions there are.  A higher 
concentration doesnôt necessarily mean that the water quality is poor, and a low concentration 
doesnôt mean that the lake is healthy.  Just like temperature, the lake needs the right balance of ion 
concentrations to maintain its health.  Results from 2022 show both surface and deep-water areas 
with specific conductivity levels within the ranges seen in previous monitoring events. 

 
�&�+�/�2�5�2�3�+�<�/�/���$��
 
Chlorophyll-a is used as a measurement to determine the relative amount of algal presence within 
the water and is measured in milligrams per liter (mg/L).  While this measurement does not give 
an exact concentration of how many algal cells are present within the water, it does serve as an 
indication of how much is in the water.  Ideally, chlorophyll-a concentration should be low enough 
to provide balance in the aquatic ecosystem. A chlorophyll-a sample is collected only in the surface 
water of the lake, as chlorophyll is a green pigment found in plants, algae, and phytoplankton used 
to absorb sunlight to provide energy for photosynthesis. Chlorophyll-a is not measured at the 
bottom of the lake, as sunlight does not penetrate down that far. Therefore, organisms with 
chlorophyll in their tissues do not live at the bottom of the lake, as they would not survive without 
the sunlight necessary to produce energy to live.  

 
Chlorophyll-a concentrations increase due to an increase in phytoplankton and algae in the water 
column.  If phytoplankton and algae populations decrease, so will chlorophyll-a concentrations. 
Chlorophyll-a has decreased in Paw Paw Lake over the last few years due in part to the filter 
feeding zebra mussel. Zebra mussels significantly increase water clarity and reduce chlorophyll-a 
since their diet is primarily composed of phytoplankton.  Zebra mussels are capable of filtering 
about one liter of water per day while feeding primarily on algae. (Source: USGS Nonindigenous 
Aquatic Species, Dreissena polymorpha).  The figure below represents a basic food web in a lake 
that has zebra mussels. Note that zebra mussels disrupt the lower levels of the food web by eating 
algae and plankton, which would otherwise be eaten by fish and other native mussels.  
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The State of Michigan does not have a water quality standard for chlorophyll-a, however, the 
USGS Michigan inland lakes study and report did quantify median concentrations of chlorophyll-
a in the spring and summer within Michigan inland lakes. Since 2018, Paw Paw Lake has had 
chlorophyll-a levels near Michigan inland lakes spring and summer median concentrations as 
shown in the figure below. 2022 showed an increase in chlorophyll-a when compared with the last 
4 years, however, the weather during the summer months (increased air temperature, low winds, 
clear skies) were optimal conditions for algae growth. 
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TROPHIC STATE INDEX 
 
The Trophic State Index is a classification system designed to rate a body of water based on the 
amount of biological productivity taking place in the water. Productivity within a lake is defined 
as a lakeôs ability to support plant and animal life. The rating scale is from 1 ï 100, with the least 
productive body of water being a ñ1ò and the most productive body of water being a ñ100.ò 
Specific ratings are correlated to classes of lakes, for example:  
π�� �������������2�O�L�J�R�W�U�R�S�K�L�F���/�D�N�H ï Clear water, oxygen throughout the year in bottom of lake.   
π�� ������ �±�� �������� �0�H�V�R�W�U�R�S�K�L�F�� �/�D�N�H ï Water moderately clear; increasing chance of reduced 
dissolved oxygen in bottom of lake. 

π�� �������±�����������(�X�W�U�R�S�K�L�F���/�D�N�H ï Anoxic hypolimnia, excess plant and algal growth possible. 
π�� �������±�����������+�\�S�H�U�H�X�W�U�R�S�K�L�F���/�D�N�H ï Light limited productivity.  Dense algae and aquatic plants. 

Trophic State ratings are calculated by using three different variables using three different 
calculations. The variables are Secchi Depth, chlorophyll-a, and total phosphorus.  
�7�U�R�S�K�L�F���6�W�D�W�H���,�Q�G�H�[���&�D�O�F�X�O�D�W�L�R�Q�V�����6�R�X�U�F�H�����&�D�U�O�V�R�Q������������������
 
 �6�H�F�F�K�L���'�H�S�W�K��

 �6�5�+�:�5�&�; 
L �s�r�B�x 
F ��
�j�l �Ì�½

�j�l �6
�C 

 
 �&�K�O�R�U�R�S�K�\�O�O���D��
 �6�5�+�:�%�*�.�; 
L �{�ä�z�s �Ž�•�:�%�*�.�; 
E �u�r�ä�x 
 
 �7�R�W�D�O���3�K�R�V�S�K�R�U�X�V����
 �6�5�+�:�6�2�; 
L �s�v�ä�v�t �Ž�•�:�6�2�; 
E �v�ä�s�w 

CƛƎǳǊŜ нуπ ¢ǊƻǇƘƛŎ ǎǘŀǘŜǎ ƻŦ ƭŀƪŜǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ {ƻǳǊŎŜΥ wa. 9ƴǾƛǊƻƴƳŜƴǘŀƭ [ŀōƻǊŀǘƻǊƛŜǎΣ LƴŎΦ��
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The table below outlines each Trophic State, general conditions of a lake with that trophic status, 
and a range of Secchi depth, chlorophyll-a, and total phosphorus concentrations within each state.  

¢ŀōƭŜ оπ ¢ǊƻǇƘƛŎ ǎǘŀǘǳǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ǇŀǊŀƳŜǘŜǊ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎΣ ŀǎǎƻŎƛŀǘŜŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ tŀǿ tŀǿ [ŀƪŜ ƛǎ 
ŎƻƴǎƛŘŜǊŜŘ ŀ ƳŜǎƻǘǊƻǇƘƛŎ ƭŀƪŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ¢{L ŎŀƭŎǳƭŀǘƛƻƴǎΦ 

Between the three methods of calculating trophic status, Paw Paw Lake has historically fallen in 
the categoryôs ñeutrophicò and ñmesotrophic.ò  In recent years, the lake has tended to be more 
mesotrophic than eutrophic.  This may be due in part to recent improvement work on tributaries to 
Paw Paw Lake, including the Branch & Derby Intercounty Drain. Improvement work includes the 
construction of an in-line detention basin, bank stabilization, erosion prevention, and drain clean 
out.  All these improvement activities reduce the nutrient load going into the lake, which in turn 
reduces the amount of excess plant and algae growth.  
 
The trend towards a mesotrophic status may also be due to property owners within the watershed 
being more aware of how land use affects water quality. This means that less fertilizer may be used 

TROPHIC STATUS TSI 
CHLOR-A 
(MG/L) 

SECCHI 
(FT) 

TP 
(MG/L) 

FISHERIES AND 
RECREATION 

Algal scums, few aquatic 
plants. 

>80 >0.1550 <0.8 
0.192 ï 
0.384 

Rough fish dominate; 
summer fish kills 
possible. 

Hypereutrophic ï Light 
limited productivity.  Dense 
algae and aquatic plants. 

70 ï 80 
0.0560 ï 
0.1550 

0.8 ï 1.6 
0.096 ï 
0.192 

 

Blue-green algae dominate, 
algal scums and aquatic 
plant problems. 

60 ï 70 
0.0200 ï 
0.0560 
 

1.6 ï 3 
0.048 ï 
0.096 

Nuisance plants, algae, 
and low transparency 
may discourage 
recreation. 

Eutrophic ï Anoxic 
hypolimnia, excess plant and 
algal growth possible. 

50 ï 60 
0.0073 ï 
0.0200 

3 ï 7 
0.024 ï 
0.048 

Warm-water fisheries 
only.  Bass may 
dominate. 

Mesotrophic ï Water 
moderately clear; increasing 
chance of reduced dissolved 
oxygen in bottom of lake. 

40 ï 50 
0.0026 ï 
0.0073 

7 ï 13 
0.012 ï 
0.024 

Hypolimnetic anoxia 
results in loss of 
salmonids.  Walleye 
may predominate. 

Bottom of shallower lakes 
may become oxygen 
depleted. 

30 ï 40 
0.00095 ï 
0.0026 

13 ï 26 
0.006 ï 
0.012 

Salmonid fisheries in 
deep lakes only. 

Oligotrophicï Clear water, 
oxygen throughout the year 
in bottom of lake.   

<30 <0.00095 >26 <0.006 
Salmonid fisheries 
dominate. 
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on lawns and farmland, buffer strips could have been installed adjacent to drains and the lakefront, 
and lawn clippings and other organic waste may not have been dumped into the lake or a tributary 
drain. While all these actions may seem small and inconsequential on their own, collectively, it 
makes a large impact on water quality if many landowners partake in responsible land 
management.  

Finally, zebra mussels, an invasive filter feeder, can also provide an explanation on why Paw Paw 
Lake is moving towards mesotrophic status according to the TSI calculations. Zebra mussels 
significantly increase water clarity and reduce chlorophyll-a since their diet is primarily composed 
of phytoplankton.  Phytoplankton are tiny plants and algae that contain chlorophyll within their 
tissues. Zebra mussels are capable of filtering about one liter of water per day while feeding 
primarily on algae. (Source: USGS Nonindigenous Aquatic Species, Dreissena polymorpha).  
They are able to filter particles smaller than 1 Õm in diameter, although they preferentially select 
larger particles (Sprung and Rose 1988). At a 90% efficiency rate, zebra mussels are much more 
efficient at filtering such small particles than are unionids and Asiatic clams (Noordhuis et al. 
1992). 

Trophic status calculations for Paw Paw Lake based on chlorophyll-a, total phosphorus, and Secchi 
depth are shown in the figure below. Some years do not have a TSI calculation for each parameter, 
as the parameter was not monitored in that given year. Also, the composite TSI score is the average 
of the three trophic statuses calculated from chlorophyll-a, total phosphorus, and Secchi depth. 

CƛƎǳǊŜ нфπ tŀǿ tŀǿ [ŀƪŜ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ǘƘǊƻǳƎƘ ǘƘŜ ȅŜŀǊǎΦ ! π !ǳƎǳǎǘ нлмсΣ . π Wǳƭȅ нлнмΣ / π Wǳƭȅ нлнлΦ bƻǘŜ ƛƴ 
нлмс ǘƘŜ ƭŀŎƪ ƻŦ ŎƭŀǊƛǘȅ ŀƴŘ ƎǊŜŜƴ ǿŀǘŜǊ ŘǳŜ ǘƻ ŀƴ ŀƭƎŀŜ ōƭƻƻƳΦ��

! 

. 

/ 

DRAFT



   

 
ом 

 
PAW PAW LAKE WATER QUALITY  
ANNUAL REPORT ï 2022  

нл

ол

пл

рл

сл

тл

нлмо нлмп нлмр нлмс нлмт нлму нлмф нлнл нлнм нлнн

�d
�Œ

�}
�‰

�Z
�]�

���
�^

�š
���

š�
���

�/�
v�

���
�Æ

¢ǊƻǇƘƛŎ {ǘŀǘǳǎ hǾŜǊ ¢ƛƳŜ πtŀǿ tŀǿ [ŀƪŜ

I¸t9w9¦¢whtIL/ 9¦¢whtIL/
a9{h¢whtIL/ h[LDh¢whtIL/ {9//IL ¢{L
/I[hwπ! ¢{L ¢t ¢{L /hath{L¢9 ¢{L
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ALGAE ANALYSIS 
 
While algae can lead to undesirable conditions for recreation and relaxation on a lake, algae are an 
important component of a lake system. They are the base of the food web for all aquatic organisms 
and convert water and carbon dioxide into sugar through the process of photosynthesis. 
Photosynthesis also generates oxygen as a byproduct, contributing to the survival of fish and other 
aquatic organisms (Source: Indiana Department of Environmental Management, Algal Blooms 
Fact Sheet).  

Algae become a nuisance and an environmental issue once they grow to an excess. An algae bloom, 
defined as a rapid increase in the density of algae in an aquatic system, can form naturally without 
any human influence. However, algae blooms happen more frequently and are larger due to an 
excess of nutrients in a water body. Blooms also tend to happen when the weather is warm, and 
the water is calm.  

Some species of blue green-algae (cyanobacteria) have the capability to produce toxins. An 
example of a harmful algae bloom (HAB) that lead to human and environmental impacts was in 
August of 2014 in the western Lake Erie basin. A cyanobacteria bloom took place, and the algae 
produced microcystin, which is a liver toxin. This resulted in the shutting down of Toledo, Ohioôs 
water supply. Currently, research is being conducted in the western Lake Erie basin and other 
water bodies within the Great Lakes region in order to understand why these blooms happen and 
what conditions lead the algae to produce toxin(s).  

 

CƛƎǳǊŜ омπ !ƭƎŀŜ ōƭƻƻƳ ƛƴ ǿŜǎǘŜǊƴ [ŀƪŜ 9ǊƛŜ ŀƴŘ ƳƛŎǊƻŎȅǎǘƛƴ ǾŀǊƛŀƴǘ [w ŎƘŜƳƛŎŀƭ ǎǘǊǳŎǘǳǊŜΦ {ƻǳǊŎŜΥ DǊŜŀǘ [ŀƪŜǎ ¢ƻŘŀȅ��
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In Paw Paw Lake, algae have been monitored since 2016 in response to concerns expressed by 
property owners and recreational users of Paw Paw Lake. Analyses run on the samples include 
algal identification and enumeration, and analysis for microcystins. These tests show which 
species of algae are living in Paw Paw Lake during the time of sample collection, and relative 
abundance of different types of algae in each sample. Microcystin testing tells if there has been 
any microcystin toxin produced by the algae, and if there is microcystin toxin present, whether it 
is at a level that is considered potentially harmful to humans.  

 
When analyzed, algae samples showed that the algal community within Paw Paw Lake is primarily 
composed of cyanobacteria. Some species of blue-green algae can produce toxins. These algae are 
referred to as ñpotentially toxigenic cyanobacteriaò or ñPTOXò for short.  During analysis of the 
water samples, the PTOX cyanobacteria were counted separately from the other cyanobacteria 
cells.  This is because PTOX cyanobacteria is of special concern for water quality, and if just 
cyanobacteria were enumerated, it would be difficult to assess how much risk the lake has for a 
harmful algal bloom.  For example, on August 30, 2016, 61% of the algae identified at sample site 
AG 4 was non-PTOX cyanobacteria and 8% was PTOX cyanobacteria. In total, the algae identified 
in the sample was 69% cyanobacteria (includes both PTOX and non-PTOX). Even if 100% of the 
cells identified in the algae sample were PTOX cyanobacteria, this does not necessarily mean that 
there will be toxins in the water, as the algae produce toxins only some of the time depending on 
environmental conditions.  Research is still being conducted on PTOX cyanobacteria with the 
intent to understand why they produce toxins and under what conditions. The figures below depict 
Paw Paw Lake algae analysis results over time.   

CƛƎǳǊŜ онπ 9ȄŀƳǇƭŜǎ ƻŦ ŀƭƎŀŜ ŦƻǳƴŘ ƛƴ tŀǿ tŀǿ [ŀƪŜΦ ό!π5ƻƭƛŎƘƻǎǇŜǊƳǳƳ ǎǇΦ .πaƛŎǊƻŎȅǎǘƛǎ ǎǇΦ /π!ǇƘŀƴƛȊƻƳŜƴƻƴ ǎǇΦύ��
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Though several types of algal toxins have been 
analyzed for within Paw Paw Lake, microcystin was 
determined to be the most relevant and became the 
focus of algal toxin analysis beginning in 2018.   

 

Microcystin toxins are not frequently found in Paw 
Paw Lake but have been detected during prior 
monitoring events. Results from the 2022 event found 
that microcystin toxin concentrations were found in 
two of the three sample locations, with results of 0.56 
ng/mL at AG-2 and 0.43 ng/mL at AG-3. Results 
from AG-5 had no detections in the microcystin toxin 
scan. While any detection of these compounds is not 
desired, these results are still well below criteria for 
harmful algal blooms which are defined as: ñAn algal 
bloom in recreational waters is harmful if 

CƛƎǳǊŜ ор ς IƛǎǘƻǊƛŎŀƭ ƳŀƪŜ ǳǇ ƻŦ ŀƭƎŀƭ ŎƻƳƳǳƴƛǘȅ ƻǾŜǊ ǘƛƳŜ ƛƴ tŀǿ tŀǿ [ŀƪŜΦ bƻƴπt¢h· .ƭǳŜπƎǊŜŜƴ ŀƭƎŀŜ ǘŜƴŘ 
ǘƻ ŘƻƳƛƴŀǘŜ ǘƘŜ ŀƭƎŀƭ ŎƻƳƳǳƴƛǘȅΦ��

CƛƎǳǊŜ осπ /ƻƴŦƛǊƳŜŘ IŀǊƳŦǳƭ !ƭƎŀƭ .ƭƻƻƳǎ ƛƴ aƛŎƘƛƎŀƴ 
ƛƴ нлнн  {ƻǳǊŎŜΥ9D[9��
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microcystin levels are at or above the 20 ug/L World Health Organization non-drinking water 
guideline, or other algal toxins are at or above appropriate guidelines that have been reviewed by 
EGLE.ò While likely an effect of the weather patterns from the summer of 2022 that caused 
increased algal blooms across the stateôs inland lakes, continuing the algal monitoring program 
will be important to ensure toxin levels remain well below control criteria. Algal toxin data is 
shown in the table below. 

 

  
 
 
��

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

�'�D�W�H���6�D�P�S�O�H���6�L�W�H���/�R�F�D�W�L�R�Q��
�7�R�W�D�O���0�L�F�U�R�F�\�V�W�L�Q�V��

�����1�R�G�X�O�D�U�L�Q�V��
���Q�J���P�/����

�:�+�2���5�H�F�U�H�D�W�L�R�Q�D�O���:�D�W�H�U�V���(�[�S�R�V�X�U�H��
�9�D�O�X�H��

������

8/23/2018 
AG 2 0.05 
AG 4 0.06 
AG 5 0.1 

7/31/2019 

AG 1 ND 
AG 4 ND 
AG 5 ND 
AG 6 ND 

8/26/2020 
AG 1 ND 
AG 4 ND 
AG 5 ND 

10/8/2021 
AG 1 - 
AG 4 ND 
AG 5 ND 

8/4/2022 
AG 2 0.56 
AG 3 0.43 
AG 5 ND 

¢ŀōƭŜ пπ ¢ƻǘŀƭ aƛŎǊƻŎȅǎǘƛƴ ϧ bƻŘǳƭŀǊƛƴ ǘƻȄƛƴ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻǾŜǊ ǘƛƳŜ ƛƴ tŀǿ tŀǿ [ŀƪŜΦ 
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SUMMARY AND DISCUSSION 
 
Paw Paw Lake exhibits water quality characteristics typical of a Michigan inland lake.  Dissolved 
oxygen, pH, temperature, specific conductivity, ammonia, and chlorophyll-�D measured in Paw 
Paw Lake are near the USGS Michigan inland lakes dataset median.  Paw Paw Lakeôs soluble 
reactive phosphorus and nitrate concentrations tend to be lower compared to Michiganôs inland 
lakes. From 2017 to 2019, the deep-water samples collected in the middle part of Paw Paw Lake 
had much higher concentrations of soluble reactive phosphorus compared to the median, and 
previous years on Paw Paw Lake. However, all collection events since 2020 have seen a decrease 
in the soluble reactive phosphorus concentrations of the deep-water samples and all have fallen 
below the USGS Michigan inland lake median dataset. Despite total phosphorus being elevated, 
most of the phosphorus in the water column of Paw Paw Lake is not readily available for plant and 
algae uptake, as exhibited by low soluble reactive phosphorous concentrations.  Nevertheless, there 
should still be an effort to reduce total phosphorus within Paw Paw Lake. 
 

The current goals of the Paw Paw Lake Improvement plan are as follows: 

�x�� Management and Control of Invasive and Nuisance Species 
�x�� Maintaining Water Quality and Clarity 
�x�� Improve Fisheries, Wildlife, Recreation, and Aesthetic Values of Paw Paw Lake 
�x�� Provide Educational Outreach 
�x�� Identify Metrics to Measure Success of the Paw Paw Lake Improvement Plan 

Based on these goals, the parties interested in meeting these goals would be recommended to 
proceed with the following objectives: 

1)��Continue to identify and move forward with maintenance and improvement projects on 
waterways entering Paw Paw Lake to minimize new sediment deposits from entering 
the lake. 

2)��Continue the educational programs to homeowners on and near Paw Paw Lake targeted 
on reducing or eliminating fertilizer use, refraining from dumping any organic material 
such as leaves or grass clippings into the lake or any waterways that lead to the lake, 
inform about the benefits of personal treatment areas such as buffer strips, and a 
continued push to inform all lake users on invasive species and how to stop them from 
entering Paw Paw Lake. 

оύ�� Continue the yearly monitoring events of Paw Paw Lake to track nutrient levels in the 
water, monitor water characteristics such as temperature and pH, monitor the algal 
community within the lake, watch and test for any potential harmful algal blooms, and 
track the overall health of the lake on a year over year basis. 
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Thursday, June 30, 2022

Paw Paw Lake /Project Identification:

Fibertec Project Number: A09307 

416 N. Homer St. #109

Spicer Group, Inc.

Lansing, MI  48912

Ms. Emily Short

Thank you for selecting Fibertec Environmental Services as your analytical laboratory.  The samples you submitted have 
been analyzed in accordance with NELAC standards and the results compiled in the attached report.  Any exceptions to 
NELAC compliance are noted in the report.  These results apply only to those samples submitted.  Please note TO-15 
samples will be disposed of 7 calendar days after the reporting date.  All other samples will be disposed of 30 days after the 
reporting date.

Dear Ms. Short,

Submittal Date: 06/23/2022

If you have any questions regarding these results or if we may be of further assistance to you, please contact me at (517) 
699-0345.

Sincerely,

For Daryl P. Strandbergh  
Laboratory Director

Enclosures

By Katherine  Jones at 7:57 AM, Jun 30, 2022

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

1 of 14Page:Report Created: 06/30/2022 07:53 AM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A09307-001

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: ML2-Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205652

Collect Time: 10:48

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-001

P. Date P. Batch A. Date A. Batch Init.

Description: ML2-TopMethod: EPA 0300.0

mg/L1. 0.031 0.023 1.0 06/23/22 14:51 PW22F23B 06/23/22 14:51 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 14:51 PW22F23B 06/23/22 14:51 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-001A

P. Date P. Batch A. Date A. Batch Init.

Description: ML2-TopMethod: EPA 0365.3

mg/L1. 0.020 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-001A

P. Date P. Batch A. Date A. Batch Init.

Description: ML2-TopMethod: SM 4500-NH3 G-2011

mg/L1. 0.010 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

2 of 14Page:Report Created: 06/30/2022 07:53 AM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A09307-002

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: ML2-Deep

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205652

Collect Time: 10:48

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-002

P. Date P. Batch A. Date A. Batch Init.

Description: ML2-DeepMethod: EPA 0300.0

mg/L1. U 0.023 1.0 06/23/22 15:10 PW22F23B 06/23/22 15:10 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 15:10 PW22F23B 06/23/22 15:10 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-002A

P. Date P. Batch A. Date A. Batch Init.

Description: ML2-DeepMethod: EPA 0365.3

mg/L1. 0.13 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-002A

P. Date P. Batch A. Date A. Batch Init.

Description: ML2-DeepMethod: SM 4500-NH3 G-2011

mg/L1. 0.56 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A09307-003

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: ML5-Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205652

Collect Time: 11:57

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-003

P. Date P. Batch A. Date A. Batch Init.

Description: ML5-TopMethod: EPA 0300.0

mg/L1. 0.042 0.023 1.0 06/23/22 15:29 PW22F23B 06/23/22 15:29 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 15:29 PW22F23B 06/23/22 15:29 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-003A

P. Date P. Batch A. Date A. Batch Init.

Description: ML5-TopMethod: EPA 0365.3

mg/L1. 0.020 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-003A

P. Date P. Batch A. Date A. Batch Init.

Description: ML5-TopMethod: SM 4500-NH3 G-2011

mg/L1. U 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

4 of 14Page:Report Created: 06/30/2022 07:53 AM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A09307-004

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: ML5-Deep

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205652

Collect Time: 11:57

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-004

P. Date P. Batch A. Date A. Batch Init.

Description: ML5-DeepMethod: EPA 0300.0

mg/L1. 0.095 0.023 1.0 06/23/22 15:48 PW22F23B 06/23/22 15:48 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 15:48 PW22F23B 06/23/22 15:48 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-004A

P. Date P. Batch A. Date A. Batch Init.

Description: ML5-DeepMethod: EPA 0365.3

mg/L1. 0.017 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-004A

P. Date P. Batch A. Date A. Batch Init.

Description: ML5-DeepMethod: SM 4500-NH3 G-2011

mg/L1. 0.029 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A09307-005

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: ML7-Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205652

Collect Time: 10:07

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-005

P. Date P. Batch A. Date A. Batch Init.

Description: ML7-TopMethod: EPA 0300.0

mg/L1. 0.037 0.023 1.0 06/23/22 16:08 PW22F23B 06/23/22 16:08 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 16:08 PW22F23B 06/23/22 16:08 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-005A

P. Date P. Batch A. Date A. Batch Init.

Description: ML7-TopMethod: EPA 0365.3

mg/L1. 0.020 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-005A

P. Date P. Batch A. Date A. Batch Init.

Description: ML7-TopMethod: SM 4500-NH3 G-2011

mg/L1. 0.011 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A09307-006

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: ML7-Deep

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205652

Collect Time: 10:07

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-006

P. Date P. Batch A. Date A. Batch Init.

Description: ML7-DeepMethod: EPA 0300.0

mg/L1. 0.13 0.023 1.0 06/23/22 16:27 PW22F23B 06/23/22 16:27 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 16:27 PW22F23B 06/23/22 16:27 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-006A

P. Date P. Batch A. Date A. Batch Init.

Description: ML7-DeepMethod: EPA 0365.3

mg/L1. 0.016 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-006A

P. Date P. Batch A. Date A. Batch Init.

Description: ML7-DeepMethod: SM 4500-NH3 G-2011

mg/L1. U 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A09307-007

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: NL1-Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205652

Collect Time: 13:01

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-007

P. Date P. Batch A. Date A. Batch Init.

Description: NL1-TopMethod: EPA 0300.0

mg/L1. 0.033 0.023 1.0 06/23/22 16:46 PW22F23B 06/23/22 16:46 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 16:46 PW22F23B 06/23/22 16:46 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-007A

P. Date P. Batch A. Date A. Batch Init.

Description: NL1-TopMethod: EPA 0365.3

mg/L1. 0.027 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-007A

P. Date P. Batch A. Date A. Batch Init.

Description: NL1-TopMethod: SM 4500-NH3 G-2011

mg/L1. U 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A09307-008

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: NL1-Deep

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205652

Collect Time: 13:01

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-008

P. Date P. Batch A. Date A. Batch Init.

Description: NL1-DeepMethod: EPA 0300.0

mg/L1. 0.27 0.023 1.0 06/23/22 17:06 PW22F23B 06/23/22 17:06 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 17:06 PW22F23B 06/23/22 17:06 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-008A

P. Date P. Batch A. Date A. Batch Init.

Description: NL1-DeepMethod: EPA 0365.3

mg/L1. 0.061 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-008A

P. Date P. Batch A. Date A. Batch Init.

Description: NL1-DeepMethod: SM 4500-NH3 G-2011

mg/L1. 0.15 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A09307-009

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: NL2-Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205652

Collect Time: 12:47

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-009

P. Date P. Batch A. Date A. Batch Init.

Description: NL2-TopMethod: EPA 0300.0

mg/L1. 0.034 0.023 1.0 06/23/22 17:25 PW22F23B 06/23/22 17:25 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 17:25 PW22F23B 06/23/22 17:25 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-009A

P. Date P. Batch A. Date A. Batch Init.

Description: NL2-TopMethod: EPA 0365.3

mg/L1. 0.025 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-009A

P. Date P. Batch A. Date A. Batch Init.

Description: NL2-TopMethod: SM 4500-NH3 G-2011

mg/L1. U 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A09307-010

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: NL2-Deep

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205652

Collect Time: 12:47

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-010

P. Date P. Batch A. Date A. Batch Init.

Description: NL2-DeepMethod: EPA 0300.0

mg/L1. 0.079 0.023 1.0 06/23/22 17:44 PW22F23B 06/23/22 17:44 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 17:44 PW22F23B 06/23/22 17:44 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-010A

P. Date P. Batch A. Date A. Batch Init.

Description: NL2-DeepMethod: EPA 0365.3

mg/L1. 0.019 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-010A

P. Date P. Batch A. Date A. Batch Init.

Description: NL2-DeepMethod: SM 4500-NH3 G-2011

mg/L1. U 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A09307-011

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: NL4-Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205653

Collect Time: 12:26

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-011

P. Date P. Batch A. Date A. Batch Init.

Description: NL4-TopMethod: EPA 0300.0

mg/L1. 0.034 0.023 1.0 06/23/22 18:42 PW22F23B 06/23/22 18:42 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 18:42 PW22F23B 06/23/22 18:42 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-011A

P. Date P. Batch A. Date A. Batch Init.

Description: NL4-TopMethod: EPA 0365.3

mg/L1. 0.022 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-011A

P. Date P. Batch A. Date A. Batch Init.

Description: NL4-TopMethod: SM 4500-NH3 G-2011

mg/L1. U 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A09307-012

Analytical Laboratory Report A09307Order:
Date: 06/30/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake

Client Project No: NA

Sample Description: NL4-Deep

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 205653

Collect Time: 12:26

Laboratory Project Number: A09307

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

06/22/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A09307-012

P. Date P. Batch A. Date A. Batch Init.

Description: NL4-DeepMethod: EPA 0300.0

mg/L1. 0.14 0.023 1.0 06/23/22 19:01 PW22F23B 06/23/22 19:01 W422F23ANitrate-N TDJ

V- mg/L2. U 0.050 1.0 06/23/22 19:01 PW22F23B 06/23/22 19:01 W422F23AOrtho-Phosphate-P TDJ

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A09307-012A

P. Date P. Batch A. Date A. Batch Init.

Description: NL4-DeepMethod: EPA 0365.3

mg/L1. 0.025 0.010 1.0 06/24/22 W322F24B 06/24/22 W322F24BPhosphorus JLS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A09307-012A

P. Date P. Batch A. Date A. Batch Init.

Description: NL4-DeepMethod: SM 4500-NH3 G-2011

mg/L1. U 0.010 1.0 06/24/22 PW22F24B 06/24/22 WU22F24AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

13 of 14Page:Report Created: 06/30/2022 07:53 AM
DCSID: G-610.21 (04/06/22)

DRAFT



Spike recovery or precision unusable due to dilution.

Definitions/ Qualifiers:

The analyte was detected in the associated method blank.
The analyte was detected at a concentration greater than the calibration range, therefore the result is estimated.
The concentration is an estimated value.

The analyte was not detected at or above the reporting limit.
Matrix Interference has resulted in a raised reporting limit or distorted result.
Results reported on a wet-weight basis.
Value reported is outside QC limits

A:
B:
E:
J:

U:
X:
W:
*:

Analytical Laboratory Report A09307Order:
Date: 06/30/22Laboratory Project Number: A09307

Exception Summary:

Modified MethodM:

Analysis Locations:

All analyses performed in Holt.

Recovery in the associated continuing calibration verification sample (CCV) exceeds the lower control limit.  Results 
may be biased low.

V- :

T104704518-19-8 (TX)

Accreditation Number(s):

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Thursday, August 11, 2022

Paw Paw Lake Water Quality (#132617SG2022) /132617SG2022Project Identification:

Fibertec Project Number: A10099 

416 N. Homer St. #109

Spicer Group, Inc.

Lansing, MI  48912

Mr. Ehrland Bosworth

Thank you for selecting Fibertec Environmental Services as your analytical laboratory.  The samples you submitted have 
been analyzed in accordance with NELAC standards and the results compiled in the attached report.  Any exceptions to 
NELAC compliance are noted in the report.  These results apply only to those samples submitted.  Please note TO-15 
samples will be disposed of 7 calendar days after the reporting date.  All other samples will be disposed of 30 days after the 
reporting date.

Dear Mr. Bosworth,

Submittal Date: 08/04/2022

If you have any questions regarding these results or if we may be of further assistance to you, please contact me at (517) 
699-0345.

Sincerely,

For Daryl P. Strandbergh  
Laboratory Director

Enclosures

By Katherine  Jones at 10:14 AM, Aug 11, 2022

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A10099-001

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML-2 Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206417

Collect Time: 09:48

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-001

P. Date P. Batch A. Date A. Batch Init.

Description: ML-2 TopMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 14:29 PW22H05D 08/05/22 14:29 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 14:29 PW22H05D 08/05/22 14:29 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-001A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-2 TopMethod: EPA 0365.3

mg/L1. U 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-001A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-2 TopMethod: SM 4500-NH3 G-2011

mg/L1. 0.021 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A10099-002

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML-2 Bottom

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206417

Collect Time: 10:15

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-002

P. Date P. Batch A. Date A. Batch Init.

Description: ML-2 BottomMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 14:49 PW22H05D 08/05/22 14:49 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 14:49 PW22H05D 08/05/22 14:49 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-002A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-2 BottomMethod: EPA 0365.3

mg/L1. 0.19 0.050 5.0 08/10/22 W322H10B 08/10/22 W322H10BPhosphorus RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-002A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-2 BottomMethod: SM 4500-NH3 G-2011

mg/L1. 0.65 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A10099-003

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML-5 Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206417

Collect Time: 10:52

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-003

P. Date P. Batch A. Date A. Batch Init.

Description: ML-5 TopMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 15:08 PW22H05D 08/05/22 15:08 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 15:08 PW22H05D 08/05/22 15:08 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-003A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-5 TopMethod: EPA 0365.3

mg/L1. 0.028 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-003A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-5 TopMethod: SM 4500-NH3 G-2011

mg/L1. 0.014 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A10099-004

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML-5 Bottom

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206417

Collect Time: 11:05

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-004

P. Date P. Batch A. Date A. Batch Init.

Description: ML-5 BottomMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 15:27 PW22H05D 08/05/22 15:27 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 15:27 PW22H05D 08/05/22 15:27 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-004A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-5 BottomMethod: EPA 0365.3

mg/L1. 0.076 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-004A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-5 BottomMethod: SM 4500-NH3 G-2011

mg/L1. 0.32 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A10099-005

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML-7 Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206417

Collect Time: 09:04

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-005

P. Date P. Batch A. Date A. Batch Init.

Description: ML-7 TopMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 15:47 PW22H05D 08/05/22 15:47 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 15:47 PW22H05D 08/05/22 15:47 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-005A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-7 TopMethod: EPA 0365.3

mg/L1. 0.023 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-005A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-7 TopMethod: SM 4500-NH3 G-2011

mg/L1. 0.014 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A10099-006

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML-7 Bottom

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206417

Collect Time: 09:30

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-006

P. Date P. Batch A. Date A. Batch Init.

Description: ML-7 BottomMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 16:06 PW22H05D 08/05/22 16:06 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 16:06 PW22H05D 08/05/22 16:06 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-006A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-7 BottomMethod: EPA 0365.3

mg/L1. 0.041 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-006A

P. Date P. Batch A. Date A. Batch Init.

Description: ML-7 BottomMethod: SM 4500-NH3 G-2011

mg/L1. 0.026 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A10099-007

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL-1 Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206417

Collect Time: 12:17

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-007

P. Date P. Batch A. Date A. Batch Init.

Description: NL-1 TopMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 16:25 PW22H05D 08/05/22 16:25 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 16:25 PW22H05D 08/05/22 16:25 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-007A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-1 TopMethod: EPA 0365.3

mg/L1. 0.041 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-007A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-1 TopMethod: SM 4500-NH3 G-2011

mg/L1. U 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A10099-008

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL-1 Bottom

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206417

Collect Time: 12:35

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-008

P. Date P. Batch A. Date A. Batch Init.

Description: NL-1 BottomMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 18:57 PW22H05D 08/05/22 18:57 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 18:57 PW22H05D 08/05/22 18:57 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-008A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-1 BottomMethod: EPA 0365.3

mg/L1. 0.13 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-008A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-1 BottomMethod: SM 4500-NH3 G-2011

mg/L1. 0.36 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A10099-009

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL-2 Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206417

Collect Time: 11:52

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-009

P. Date P. Batch A. Date A. Batch Init.

Description: NL-2 TopMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 19:16 PW22H05D 08/05/22 19:16 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 19:16 PW22H05D 08/05/22 19:16 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-009A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-2 TopMethod: EPA 0365.3

mg/L1. 0.079 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-009A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-2 TopMethod: SM 4500-NH3 G-2011

mg/L1. U 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Laboratory Sample Number: A10099-010

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL-2 Bottom

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206417

Collect Time: 12:00

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-010

P. Date P. Batch A. Date A. Batch Init.

Description: NL-2 BottomMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 19:36 PW22H05D 08/05/22 19:36 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 19:36 PW22H05D 08/05/22 19:36 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-010A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-2 BottomMethod: EPA 0365.3

mg/L1. 0.031 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-010A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-2 BottomMethod: SM 4500-NH3 G-2011

mg/L1. 0.043 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

11 of 15Page:Report Created: 08/11/2022 10:01 AM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A10099-011

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL-4 Top

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206418

Collect Time: 11:27

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-011

P. Date P. Batch A. Date A. Batch Init.

Description: NL-4 TopMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 19:55 PW22H05D 08/05/22 19:55 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 19:55 PW22H05D 08/05/22 19:55 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-011A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-4 TopMethod: EPA 0365.3

mg/L1. 0.063 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-011A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-4 TopMethod: SM 4500-NH3 G-2011

mg/L1. U 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

12 of 15Page:Report Created: 08/11/2022 10:01 AM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A10099-012

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL-4 Bottom

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206418

Collect Time: 11:42

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-012

P. Date P. Batch A. Date A. Batch Init.

Description: NL-4 BottomMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 20:14 PW22H05D 08/05/22 20:14 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 20:14 PW22H05D 08/05/22 20:14 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-012A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-4 BottomMethod: EPA 0365.3

mg/L1. 0.30 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-012A

P. Date P. Batch A. Date A. Batch Init.

Description: NL-4 BottomMethod: SM 4500-NH3 G-2011

mg/L1. 0.25 0.010 1.0 08/08/22 PW22H08B 08/08/22 WU22H08AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

13 of 15Page:Report Created: 08/11/2022 10:01 AM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A10099-013

Analytical Laboratory Report A10099Order:
Date: 08/11/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: Duplicate

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: 206418

Collect Time: NA

Laboratory Project Number: A10099

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

08/04/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A10099-013

P. Date P. Batch A. Date A. Batch Init.

Description: DuplicateMethod: EPA 0300.0

mg/L1. U 0.023 1.0 08/05/22 20:33 PW22H05D 08/05/22 20:33 W422H05ANitrate-N AVC

mg/L2. U 0.050 1.0 08/05/22 20:33 PW22H05D 08/05/22 20:33 W422H05AOrtho-Phosphate-P AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A10099-013A

P. Date P. Batch A. Date A. Batch Init.

Description: DuplicateMethod: EPA 0365.3

mg/L1. 0.043 0.010 1.0 08/08/22 W322H08A 08/08/22 W322H08APhosphorus MJS

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A10099-013A

P. Date P. Batch A. Date A. Batch Init.

Description: DuplicateMethod: SM 4500-NH3 G-2011

mg/L1. 0.015 0.010 1.0 08/09/22 PW22H09C 08/09/22 WU22H09BAmmonia-N MJS

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

14 of 15Page:Report Created: 08/11/2022 10:01 AM
DCSID: G-610.21 (04/06/22)
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Spike recovery or precision unusable due to dilution.

Definitions/ Qualifiers:

The analyte was detected in the associated method blank.
The analyte was detected at a concentration greater than the calibration range, therefore the result is estimated.
The concentration is an estimated value.

The analyte was not detected at or above the reporting limit.
Matrix Interference has resulted in a raised reporting limit or distorted result.
Results reported on a wet-weight basis.
Value reported is outside QC limits

A:
B:
E:
J:

U:
X:
W:
*:

Analytical Laboratory Report A10099Order:
Date: 08/11/22Laboratory Project Number: A10099

Exception Summary:

Modified MethodM:

Analysis Locations:

All analyses performed in Holt.

T104704518-19-8 (TX)

Accreditation Number(s):

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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DCSID: G-610.21 (04/06/22)
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Great Lakes Environmental Center
739 Hastings St., Traverse City  MI  49686 - (231) 941-2230 - FAX: (231) 941-2240

REPORT OF ANALYSIS

Client ID: ��������������

�6�S�L�F�H�U���*�U�R�X�S

�F�K�O�D

LabSampleID SampleDescription Result Units Rep Limit Lab Qualifie AnalysisDateSample Date Comments InitialsMDL

�6�*���������������� �1�/�����7�R�S �������������� �P�J���/ ������������ �+�7 ������������������������������������ �3�D�V�W���+�R�O�G �E�F�R�R�N����������������

�6�*���������������� �1�/�����7�R�S �������������� �P�J���/ ������������ �+�7 ������������������������������������ �3�D�V�W���+�R�O�G �E�F�R�R�N����������������

�6�*���������������� �1�/�����7�R�S �������������� �P�J���/ ������������ �+�7 ������������������������������������ �3�D�V�W���+�R�O�G �E�F�R�R�N����������������

�6�*���������������� �0�/�����7�R�S �������������� �P�J���/ ������������ �+�7 ������������������������������������ �3�D�V�W���+�R�O�G �E�F�R�R�N����������������

�6�*���������������� �0�/�����7�R�S �������������� �P�J���/ ������������ �+�7 ������������������������������������ �3�D�V�W���+�R�O�G �E�F�R�R�N����������������

�6�*���������������� �0�/�����7�R�S �������������� �P�J���/ ������������ �+�7 ������������������������������������ �3�D�V�W���+�R�O�G �E�F�R�R�N����������������

�6�*���������������� �0�/���� �������������� �P�J���/ ������������ ���������������������������������� �E�F�R�R�N����������������

�6�*���������������� �0�/���� �������������� �P�J���/ ������������ ���������������������������������� �E�F�R�R�N����������������

Friday, August 26, 2022

Page 1 of 2LabQualifiers:

U - Analyte not detected.

J - Result between MDL and RL should be considered estimated. �6�0���������������+Method:
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LabSampleID SampleDescription Result Units Rep Limit Lab Qualifie AnalysisDateSample Date Comments InitialsMDL

�6�*���������������� �0�/���� �������������� �P�J���/ ������������ ���������������������������������� �E�F�R�R�N����������������

�6�*���������������� �1�/���� �������������� �P�J���/ ������������ ���������������������������������� �E�F�R�R�N����������������

�6�*���������������� �1�/���� �������������� �P�J���/ ������������ ���������������������������������� �E�F�R�R�N����������������

�6�*���������������� �1�/���� �������������� �P�J���/ ������������ ���������������������������������� �E�F�R�R�N����������������

�6�*���������������� �'�X�S�O�L�F�D�W�H �������������� �P�J���/ ������������ ���������������������������������� �E�F�R�R�N����������������

Friday, August 26, 2022

Page 2 of 2LabQualifiers:

U - Analyte not detected.

J - Result between MDL and RL should be considered estimated. �6�0���������������+Method:
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Wednesday, October 5, 2022

Paw Paw Lake Water Quality (#132617SG2022) /132617SG2022Project Identification:

Fibertec Project Number: A11194 

416 N. Homer St. #109

Spicer Group, Inc.

Lansing, MI  48912

Mr. Ehrland Bosworth

Thank you for selecting Fibertec Environmental Services as your analytical laboratory.  The samples you submitted have 
been analyzed in accordance with NELAC standards and the results compiled in the attached report.  Any exceptions to 
NELAC compliance are noted in the report.  These results apply only to those samples submitted.  Please note TO-15 
samples will be disposed of 7 calendar days after the reporting date.  All other samples will be disposed of 30 days after the 
reporting date.

Dear Mr. Bosworth,

Submittal Date: 09/30/2022

If you have any questions regarding these results or if we may be of further assistance to you, please contact me at (517) 
699-0345.

Sincerely,

For Daryl P. Strandbergh  
Laboratory Director

Enclosures

By Bailey Welch at 1:32 PM, Oct 05, 2022

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

1 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A11194-001

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML 2 TOP

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 13:35

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-001

P. Date P. Batch A. Date A. Batch Init.

Description: ML 2 TOPMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 12:06 PW22I30A 09/30/22 12:06 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 12:06 PW22I30A 09/30/22 12:06 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-001A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 2 TOPMethod: EPA 0365.3

mg/L1. U 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-001A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 2 TOPMethod: SM 4500-NH3 G-2011

mg/L1. 0.048 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

2 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A11194-002

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML 2 BOTTOM

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 14:20

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-002

P. Date P. Batch A. Date A. Batch Init.

Description: ML 2 BOTTOMMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 12:26 PW22I30A 09/30/22 12:26 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 12:26 PW22I30A 09/30/22 12:26 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-002A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 2 BOTTOMMethod: EPA 0365.3

mg/L1. 0.035 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-002A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 2 BOTTOMMethod: SM 4500-NH3 G-2011

mg/L1. 0.32 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

3 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)

DRAFT



Laboratory Sample Number: A11194-003

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML 5 TOP

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 12:38

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-003

P. Date P. Batch A. Date A. Batch Init.

Description: ML 5 TOPMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 12:46 PW22I30A 09/30/22 12:46 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 12:46 PW22I30A 09/30/22 12:46 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-003A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 5 TOPMethod: EPA 0365.3

mg/L1. U 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-003A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 5 TOPMethod: SM 4500-NH3 G-2011

mg/L1. 0.053 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

4 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)

DRAFT



Laboratory Sample Number: A11194-004

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML 5 BOTTOM

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 13:10

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-004

P. Date P. Batch A. Date A. Batch Init.

Description: ML 5 BOTTOMMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 13:06 PW22I30A 09/30/22 13:06 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 13:06 PW22I30A 09/30/22 13:06 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-004A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 5 BOTTOMMethod: EPA 0365.3

mg/L1. U 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-004A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 5 BOTTOMMethod: SM 4500-NH3 G-2011

mg/L1. 0.25 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

5 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A11194-005

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML 7 TOP

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 14:35

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-005

P. Date P. Batch A. Date A. Batch Init.

Description: ML 7 TOPMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 13:27 PW22I30A 09/30/22 13:27 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 13:27 PW22I30A 09/30/22 13:27 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-005A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 7 TOPMethod: EPA 0365.3

mg/L1. U 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-005A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 7 TOPMethod: SM 4500-NH3 G-2011

mg/L1. 0.045 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

6 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A11194-006

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: ML 7 BOTTOM

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 15:00

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-006

P. Date P. Batch A. Date A. Batch Init.

Description: ML 7 BOTTOMMethod: EPA 0300.0

mg/L1. 0.025 0.023 1.0 09/30/22 13:47 PW22I30A 09/30/22 13:47 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 13:47 PW22I30A 09/30/22 13:47 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-006A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 7 BOTTOMMethod: EPA 0365.3

mg/L1. U 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-006A

P. Date P. Batch A. Date A. Batch Init.

Description: ML 7 BOTTOMMethod: SM 4500-NH3 G-2011

mg/L1. 0.056 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A11194-007

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL 1 TOP

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 10:35

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-007

P. Date P. Batch A. Date A. Batch Init.

Description: NL 1 TOPMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 14:07 PW22I30A 09/30/22 14:07 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 14:07 PW22I30A 09/30/22 14:07 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-007A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 1 TOPMethod: EPA 0365.3

mg/L1. U 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-007A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 1 TOPMethod: SM 4500-NH3 G-2011

mg/L1. 0.057 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

8 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A11194-008

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL 1 BOTTOM

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 11:05

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-008

P. Date P. Batch A. Date A. Batch Init.

Description: NL 1 BOTTOMMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 14:27 PW22I30A 09/30/22 14:27 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 14:27 PW22I30A 09/30/22 14:27 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-008A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 1 BOTTOMMethod: EPA 0365.3

mg/L1. 0.21 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-008A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 1 BOTTOMMethod: SM 4500-NH3 G-2011

mg/L1. 1.0 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

9 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A11194-009

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL 2 TOP

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 11:25

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-009

P. Date P. Batch A. Date A. Batch Init.

Description: NL 2 TOPMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 14:47 PW22I30A 09/30/22 14:47 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 14:47 PW22I30A 09/30/22 14:47 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-009A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 2 TOPMethod: EPA 0365.3

mg/L1. U 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-009A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 2 TOPMethod: SM 4500-NH3 G-2011

mg/L1. 0.078 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

10 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A11194-010

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL 2 BOTTOM

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 11:45

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-010

P. Date P. Batch A. Date A. Batch Init.

Description: NL 2 BOTTOMMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 16:08 PW22I30A 09/30/22 16:08 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 16:08 PW22I30A 09/30/22 16:08 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-010A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 2 BOTTOMMethod: EPA 0365.3

mg/L1. U 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-010A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 2 BOTTOMMethod: SM 4500-NH3 G-2011

mg/L1. 0.064 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

11 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)

DRAFT



Laboratory Sample Number: A11194-011

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL 4 TOP

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 11:55

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-011

P. Date P. Batch A. Date A. Batch Init.

Description: NL 4 TOPMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 16:29 PW22I30A 09/30/22 16:29 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 16:29 PW22I30A 09/30/22 16:29 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-011A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 4 TOPMethod: EPA 0365.3

mg/L1. U 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-011A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 4 TOPMethod: SM 4500-NH3 G-2011

mg/L1. 0.065 0.010 1.0 09/30/22 PW22I30C 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584

12 of 15Page:Report Created: 10/05/2022 01:23 PM
DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A11194-012

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: NL 4 BOTTOM

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: 12:15

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-012

P. Date P. Batch A. Date A. Batch Init.

Description: NL 4 BOTTOMMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 16:49 PW22I30A 09/30/22 16:49 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 16:49 PW22I30A 09/30/22 16:49 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-012A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 4 BOTTOMMethod: EPA 0365.3

mg/L1. 0.35 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-012A

P. Date P. Batch A. Date A. Batch Init.

Description: NL 4 BOTTOMMethod: SM 4500-NH3 G-2011

mg/L1. 2.4 0.010 1.0 09/30/22 PW22I30E 09/30/22 WU22I30AAmmonia-N AVC

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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DCSID: G-610.21 (04/06/22)
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Laboratory Sample Number: A11194-013

Analytical Laboratory Report A11194Order:
Date: 10/05/22

Client Identification: Spicer Group, Inc.

Client Project Name: Paw Paw Lake Water Quality 
(#132617SG2022)

Client Project No: 132617SG2022

Sample Description: Duplicate

Sample No:

Sample Matrix: Surface Water

Collect Date:

Chain of Custody: N/A

Collect Time: NA

Laboratory Project Number: A11194

Sample Comments:

Q:  Qualifier (see definitions at end of report) NA: Not ApplicableDefinitions:

09/29/22

: Parameter not included in NELAC Scope of Analysis.‡

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Inorganic Anions by IC Surface WaterMatrix:A11194-013

P. Date P. Batch A. Date A. Batch Init.

Description: DuplicateMethod: EPA 0300.0

mg/L1. U 0.023 1.0 09/30/22 17:09 PW22I30A 09/30/22 17:09 W422I30ANitrate-N RJM

mg/L2. U 0.050 1.0 09/30/22 17:09 PW22I30A 09/30/22 17:09 W422I30AOrtho-Phosphate-P RJM

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Phosphorus, Total Surface WaterMatrix:A11194-013A

P. Date P. Batch A. Date A. Batch Init.

Description: DuplicateMethod: EPA 0365.3

mg/L1. U 0.010 1.0 10/03/22 W322J03A 10/03/22 W322J03APhosphorus AVC

Analysis
Reporting Limit Parameter(s) Result

Preparation
UnitsQ Dilution

Aliquot ID: Nitrogen, Ammonia (Auto Analyzer) Surface WaterMatrix:A11194-013A

P. Date P. Batch A. Date A. Batch Init.

Description: DuplicateMethod: SM 4500-NH3 G-2011

mg/L1. 0.051 0.010 1.0 09/30/22 PW22I30E 09/30/22 WU22I30AAmmonia-N AVC
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Spike recovery or precision unusable due to dilution.

Definitions/ Qualifiers:

The analyte was detected in the associated method blank.
The analyte was detected at a concentration greater than the calibration range, therefore the result is estimated.
The concentration is an estimated value.

The analyte was not detected at or above the reporting limit.
Matrix Interference has resulted in a raised reporting limit or distorted result.
Results reported on a wet-weight basis.
Value reported is outside QC limits

A:
B:
E:
J:

U:
X:
W:
*:

Analytical Laboratory Report A11194Order:
Date: 10/05/22Laboratory Project Number: A11194

Exception Summary:

Modified MethodM:

Analysis Locations:

All analyses performed in Holt.

T104704518-22-14 (TX)

Accreditation Number(s):

lab@fibertec.us

1914 Holloway Drive Holt, MI  48842 T: (517) 699-0345
11766 E. Grand River Brighton, MI  48116 T: (810) 220-3300
8660 S. Mackinaw Trail Cadillac, MI  49601 T: (231) 775-8368

F: (517) 699-0388
F: (810) 220-3311
F: (231) 775-8584
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Great Lakes Environmental Center
739 Hastings St., Traverse City  MI  49686 - (231) 941-2230 - FAX: (231) 941-2240

REPORT OF ANALYSIS

Client ID: ��������������
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�F�K�O�D

LabSampleID SampleDescription Result Units Rep Limit Lab Qualifie AnalysisDateSample Date Comments InitialsMDL
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Page 1 of 1LabQualifiers:

U - Analyte not detected.

J - Result between MDL and RL should be considered estimated. �6�0���������������+Method:
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Spicer Group Algal ID and Enumeration Report 
Prepared: October 11, 2022 
Prepared By: GreenWater Laboratories 
 
Samples: 3 (Collected on 8/4/22) 

1. AG-2  
2. AG-3 
3. AG-5 

 
Sample 1: AG-2 
Total cell numbers in the AG-2 sample collected on 8/4/22 were 84,375 cells/mL. Blue-green 
algae (Cyanobacteria; 81,870 cells/mL) was the most abundant algal group in the sample 
accounting for 97.0% of total cell numbers. Other algal groups in the sample were diatoms 
(Bacillariophyta; 1 cell/mL), desmids and conjugating green algae (Charophyta; 58 cells/mL), 
green algae (Chlorophyta; 2,153 cells/mL), golden-brown algae (Chrysophyceae; 2 cells/mL), 
dinoflagellates (Dinophyceae; 8 cells/mL), euglenoids (Euglenozoa; 1 cell/mL) and unknown 
algae (Unknown; 282 cells/mL). The most abundant alga in the sample was the cyanophyte 
Anathece sp. (65,345 cells/mL; Fig. 1). A total of 39 species were observed in the sample with 
blue-green algae and green algae the most diverse groups with 15 and 11 taxa observed 
respectively.  
 
Totally cell numbers of potentially toxigenic cyanobacteria (PTOX Cyano) were 4,601 cells/mL 
(5.5% of total cell numbers). PTOX Cyano species observed in the sample included 
Aphanizomenon flos-aquae/klebahnii (2,924 cells/mL; Fig. 2), Cuspidothrix issatschenkoi (1,170 
cells/mL; Fig. 3), Microcystis spp. unicells (314 cells/mL), Dolichospermum sp. (99 cells/mL; 
Fig. 4), Microcystis cf. smithii (50 cells/mL; Fig. 5), Microcystis wesenbergii (38 cells/mL; Fig. 
6) and Planktothrix sp. (6 cells/mL; Fig. 7).  
                                

 
 

Fig. 1 Anathece sp. 400X (scale bar = 2���P�� 
                                       

 
 

Fig. 2 Aphanizomenon flos-aquae/klebahnii 400X (scale bar = 5���P�� 
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Fig. 3 Cuspidothrix issatschenkoi 400X (scale bar = 5���P�� 
 

 
 

Fig. 4 Dolichospermum sp. 400X (scale bar = 5���P�� 
 

 
 

Fig. 5 Microcystis cf. smithii 400X (scale bar = 5���P�� 
 

 
 

Fig. 6 Microcystis wesenbergii 400X (scale bar = 5���P�� 
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Fig. 7 Planktothrix sp. 400X (scale bar = 5���P�� 
 
Sample 2: AG-3 
Total cell numbers in the AG-3 sample collected on 8/4/22 were 107,285 cells/mL. Blue-green 
algae (Cyanobacteria; 104,579 cells/mL) was the most abundant algal group in the sample 
accounting for 97.5% of total cell numbers. Other algal groups in the sample were diatoms 
(Bacillariophyta; 44 cells/mL), desmids and conjugating green algae (Charophyta; 148 cells/mL), 
green algae (Chlorophyta; 2,146 cells/mL), golden-brown algae (Chrysophyceae; 1 cell/mL), 
dinoflagellates (Dinophyceae; 10 cells/mL), euglenoids (Euglenozoa; 1 cells/mL) and unknown 
algae (Unknown; 356 cells/mL). The most abundant alga in the sample was the cyanophyte 
Anathece sp. (57,177 cells/mL; Fig. 8). A total of 49 species were observed in the sample with 
blue-green algae the most diverse group with 20 taxa observed.  
 
Totally cell numbers of potentially toxigenic cyanobacteria (PTOX Cyano) were 4,721 cells/mL 
(4.4% of total cell numbers). PTOX Cyano species observed in the sample included 
Aphanizomenon flos-aquae/klebahnii (3,008 cells/mL), Cuspidothrix issatschenkoi (627 
cells/mL), Microcystis wesenbergii (308 cells/mL), Dolichospermum sp. (238 cells/mL), 
Pseudanabaena sp. (167 cells/mL; Fig. 9), Microcystis cf. smithii (165 cells/mL), Microcystis 
spp. unicells (157 cells/mL), Dolichospermum sp. (28 cells/mL; Fig. 10), Microcystis viridis (18 
cells/mL; Fig. 11) and Dolichospermum cf. lemmermannii (5 cells/mL; Fig. 12).   
 

 
 

Fig. 8 Anathece sp. 400X (scale bar = 2���P�� 
 

 
 

Fig. 9 Pseudanabaena sp. 400X (scale bar = 5���P�� 
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Fig. 10 Dolichospermum sp. 400X (scale bar = 5���P�� 
 

 
 

Fig. 11 Microcystis viridis 400X (scale bar = 5���P�� 
 

 
 

Fig. 12 Dolichospermum cf. lemmermannii 400X (scale bar = 5���P�� 
 
Sample 3: AG-5 
Total cell numbers in the AG-5 sample collected on 8/4/22 were 135,910 cells/mL. Blue-green 
algae (Cyanobacteria; 133,270 cells/mL) was the most abundant algal group in the sample 
accounting for 98.1% of total cell numbers. Other algal groups in the sample were diatoms 
(Bacillariophyta; 10 cells/mL), desmids and conjugating green algae (Charophyta; 198 cells/mL), 
green algae (Chlorophyta; 1,909 cells/mL), golden-brown algae (Chrysophyceae; 157 cells/mL), 
cryptophytes (Cryptophyta; 157 cells/mL), dinoflagellates (Dinophyceae; 49 cells/mL), 
euglenoids (Euglenozoa; 3 cells/mL) and unknown algae (Unknown; 157 cells/mL). The most 
abundant alga in the sample was the cyanophyte Anathece sp. (85,451 cells/mL; Fig. 13). A total 
of 40 species were observed in the sample with blue-green algae the most diverse group with 16 
taxa observed.  
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Totally cell numbers of potentially toxigenic cyanobacteria (PTOX Cyano) were 6,822 cells/mL 
(5.0% of total cell numbers). PTOX Cyano species observed in the sample included 
Aphanizomenon flos-aquae/klebahnii (5,264 cells/mL), Cuspidothrix issatschenkoi (418 
cells/mL), Microcystis wesenbergii (376 cells/mL), Microcystis spp. unicells (314 cells/mL), 
Dolichospermum sp. (198 cells/mL), Microcystis cf. smithii (160 cells/mL), Dolichospermum sp. 
(88 cells/mL) and Dolichospermum cf. lemmermannii (4 cells/mL).   
 

 
 

Fig. 13 Anathece sp. 400X (scale bar = 2���P�� 
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Adda Microcystins/Nodularins Report 
Project: Spicer Group 

 
 

Submitted to: Ehrland Bosworth 
Organization: Spicer Group 

Address: 2464 Byron Station Drive SW, Suite C 
Byron Center, MI 49315 

Email: ehrland.bosworth@spicergroup.com 
Sample Receipt Date: 5 August 2022 

Sample Condition: 14.3 ºC upon arrival 
Report# 220804_Spicer_Group 

Date Prepared: 12 August 2022 
Prepared by: Mark Aubel 

 
 
Table 1: Samples analyzed 

Site/Description Collection Date 

 AG - 2 4 August 2022 

AG - 3 4 August 2022 

AG - 5 4 August 2022 

 
 
Analytes: Adda Microcystins/Nodularins (MCs/NODs) 
 
 

Abbreviations 
NA Not Applicable LFSM Lab Fortified Sample Matrix 
MDL Method Detection Limit LFSMD Lab Fortified Sample Matrix Duplicate 
MQL Method Quantification Limit LD Lab Duplicate 
ND Not Detected above the MDL IS Internal Standard 
Blank Regent Water free from interferences �Š Not Analyzed 
LFB Lab Fortified Blank MRL Method Reporting Limit 
CCC Continued Calibration Check CV Low-range calibration verification 

 
  

DRAFT



 
 

 
Page 2 of 4 

 

 
 

Sample Preparation 
 

Water Sample Freeze-Thaw 
The samples were inverted for 60 seconds to mix. A subset from each sample was transferred to 
a 15 mL vial. Three freeze-thaw cycles were employed prior to additional sample preparation 
and subsequent analysis. 
 
 

 
Analytical Techniques 

 
Enzyme-Linked Immunosorbent Assay (ELISA)  
 
MCs/NODs 
A microcystins/nodularins Adda ELISA (Abraxis) was utilized for the quantitative and sensitive 
congener-independent detection of Adda MCs/NODs (US EPA Method 546 & Ohio EPA DES 
701.0). The current method reporting limit is 0.30 ng/mL (ppb) based on kit sensitivity (0.15 
ng/mL), dilution factor, and initial demonstration of capability. 
 
 
 

Qualifier Flag 

CL Analytical result is estimated due to ineffective quenching. 

J Analyte was positively identified; the associated numerical value is estimated. 

PT The reported result is estimated because the sample was not analyzed within required holding time. 

B Analytical result is estimated. Analyte was detected in associated reagent blank as well as the samples. 

E Analytical result is estimated. Values achieved were outside calibration range. 

N Spiked sample control was outside limits 

T The reported result is estimated because the sample exceeded temperature threshold when received 
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Quality Control  

 
Table 2: LFSM QC samples prepared for analyses post-sonication (unless otherwise noted).  
Additional Quality Control/Quality Assurance checks included method blanks, continued 
calibration checks, LFBs, and external curves. 
 
 Concentration   QC   

Analyte (ng/mL) Sample ID Type Return 
MC-LR 1.0 AG - 2 LFSM 123% 

*Control limits: water LFSM ± 30%; complicated matrix LFSM and when LFSM within 2x MDL ±50%; IS ± 50% 
 
 
 
Table 3: Adda MC-ELISA Quality Control Value Table 
 

Date Analyzed: 9-Aug-22 Requirement Pass/Fail 
R2 value: 0.999 �•�������� PASS 

%CV STDs: 0.8 - 5.0% �”������  PASS 
LFB (1 ppb) recovery: 95% ±40% True Value PASS 

%CV LFB:  6.4% �”������  PASS 
Low CCC (0.15 ppb) recovery: 115% ±50% True Value PASS 

LRB <0.08 <0.08 PASS 
 
 
 

Results 
 

Table 4: Raw ELISA Data including the sample identification, analyte, date analyzed, 
interpolated values 1 and 2, the dilution factor, %CV of the absorbance values, and average final 
concentration (ng/mL; ppb).  
 

 Sample  Date  Value 1 Value 2 Dilution  Average 
Sample ID Type Analyte analyzed (ng/mL) (ng/mL) Factor %CV (ng/mL) 

AG-2 FS MCs/NODs 8/9/2022 0.50 0.62 1 6.3 0.56 

AG-2 LSFM MCs/NODs 8/9/2022 1.79 1.78 1 0.3 1.79 

AG-3 FS MCs/NODs 8/9/2022 0.43 0.42 1 0.5 0.43 

AG-5 FS MCs/NODs 8/9/2022 0.21 0.21 1 0.2 < 0.30 
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Table 5: Summary of results in ng/mL 
 MCs/NODs 
Sample ID (ng/mL) 

AG - 2 0.56 

AG - 3 0.43 

AG - 5 ND 
MRL (ng/mL): 0.30 
Analyst Initials: AF 
Date Analyzed: 8/9/2022 

 
 
Interpretations:  
Low levels of Adda MCs/NODs were detected in the AG-2 and AG-3 samples but do not exceed 
�W�K�H���F�X�U�U�H�Q�W���µDraft EPA Recommended Value for Recreational Criteria and Swimming Advisor�\�¶����
which is currently 8 ng/mL (ppb) total microcystins. The WHO recreational guidance value for 
microcystin is currently 24 ng/mL (ppb) (World Health Organization (WHO), 2020a).  
 
 
World Health Organization (WHO), 2020a. Cyanobacterial toxins: microcystins. Guidel. Drink. Qual. Guidel. Safe 
Recreat. Water Environ. 63 
 
 
 
 
  

Submitted by:  

 
Mark T. Aubel, Ph.D. 
Lab Director 

Date: August 12, 2022 
 

The results in this report relate only to the samples listed above. 
This report shall not be reproduced except in full without written approval of the laboratory. 
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