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SUMMARY:  
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BACKGROUND 
 
The Branch & Derby Intercounty Drain is 
located within Berrien and Van Buren 
Counties in southwest Michigan.  The 
drain is approximately six miles in length 
and flows through multiple types of 
landscapes including wooded wetlands, 
forests, farmland, and pasture areas.  
Historically, the drain has been 
straightened via channel excavation and 
floodplain disconnections with the 
intention of expediting drainage and 
conveyance of storm water to the outlet in 
Paw Paw Lake.  As the Branch & Derby 
Intercounty Drain is the largest tributary 
to the approximately 900-acre Paw Paw 
Lake, concerns have been raised about the drain contaminating the lake with nutrients and 
suspended solids.  This type of contamination can lead to algae blooms and undesirable lake 
conditions for a recreation lake.  Therefore, a water quality monitoring program was 
implemented on the drain to better understand the extent of the nutrient and sediment load 
conveyed by the drain.  This report outlines the water quality results from the 2022 monitoring 
program.  

CƛƎǳǊŜ м π {ǘǊŀƛƎƘǘŜƴŜŘ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ .ǊŀƴŎƘ ϧ 5ŜǊōȅ 5Ǌŀƛƴ ōŜǘǿŜŜƴ 
ǘƘŜ ŘƻǿƴǎǘǊŜŀƳπƳƻǎǘ tŀǿ tŀǿ [ŀƪŜ wƻŀŘ ŎǊƻǎǎƛƴƎ ŀƴŘ IŀƎŀǊ {ƘƻǊŜ 

wƻŀŘ ŎǊƻǎǎƛƴƎΦ  ¢ƘŜ ƎǊŜŜƴ ŎƘŀƴƴŜƭ ǎƘƻǿǎ ǘƘŜ ŦƻǊƳŜǊ ǊƻǳǘŜ ƻŦ ǘƘŜ 
ŘǊŀƛƴΣ ŀƴŘ ǘƘŜ ōƭǳŜ ŎƘŀƴƴŜƭ ǎƘƻǿǎ ǘƘŜ ŎǳǊǊŜƴǘΣ ǎǘǊŀƛƎƘǘŜƴŜŘ ǊƻǳǘŜ ƻŦ 

ǘƘŜ ŘǊŀƛƴΦ  {ƻǳǊŎŜΥ DƻƻƎƭŜ 9ŀǊǘƘΦ 

CƛƎǳǊŜ н π hǳǘƭŜǘ ƻŦ ǘƘŜ .ǊŀƴŎƘ ϧ 5ŜǊōȅ 5Ǌŀƛƴ ǘƻ tŀǿ tŀǿ [ŀƪŜΦ  bƻǘŜ ǘƘŜ ŎƻƭƻǊ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ tŀǿ tŀǿ [ŀƪŜ ŀƴŘ 
ǘƘŜ .ǊŀƴŎƘ ϧ 5ŜǊōȅ 5ǊŀƛƴΦ  ¢ƘŜ ŘŀǊƪ ōǊƻǿƴ ŎƻƭƻǊ ƛǎ ǎŜŘƛƳŜƴǘΣ ǎǳǎǇŜƴŘŜŘ ŀƴŘ ŘƛǎǎƻƭǾŜŘ ǎƻƭƛŘǎΣ ŀƴŘ ǘŀƴƴƛƴǎ ŎƻƴǾŜȅŜŘ 

ǘƘǊƻǳƎƘ ǘƘŜ ŘǊŀƛƴΦ  tƘƻǘƻ ǘŀƪŜƴ ƻƴ WǳƴŜ нуΣ нлнмΦ  tƘƻǘƻ /ǊŜŘƛǘΥ /ƻŘȅ YǊƛŜƎŜǊ 
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SAMPLE SITE LOCATIONS 
 
The water quality monitoring program on the Branch & Derby Drain began in 2017.  At the 
beginning of this program, three Teledyne ISCO autosamplers were purchased and installed on 
the drain in key monitoring locations.  Since 2017, a total of six sites have been used to collect 
samples from the drain, with three sites selected every year. To maintain trackable data, these 
sites were given alphanumeric names (A1, A2, etc.) based on their location on the drain.  A1 is 
the downstream-most sample site, and A6 is the upstream-most sample site.  Since samples were 
collected with autosamplers, it was important that each site selected had a level area where 
samplers could be installed upright and anchored to a tree, permanent fence, or other sturdy 
anchor point.  Anchoring was necessary, as some storm events can lead to flows strong and deep 
enough to carry away equipment.  Historical sample site locations and names are described in the 
table and shown in the map below. 

 

¢ŀōƭŜ м π .ǊŀƴŎƘ ϧ 5ŜǊōȅ 5Ǌŀƛƴ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ǎŀƳǇƭŜ ǎƛǘŜǎ нлмт π нлнмΦ 

SAMPLE 
SITE 
NAME 

ALTERNATIVE 
NAME (YEAR 

NAME WAS USED) 

YEARS 
MONITORED LOCATION DESCRIPTION COORDINATES 
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A1 A1 (2017 ï 2021) 2017 ï 2021 
Near drainôs outlet to Paw Paw 
Lake.  Site is located just upstream 
of Paw Paw Lake Road Crossing. 

 42.218518Á,  
-86.265510Á 

A2 A2 (2021) 2021 

Downstream from confluence of 
Branch & Derby Drain and 
McConnel and Olcott Drains, 
downstream from Hagar Shore 
Road drain crossing. 

 42.229174Á,  
-86.261344Á 

A3 A3 (2020 ï 2021) 2020 ï 2021 

Upstream from confluence of 
Branch & Derby Drain and 
McConnel and Olcott Drains, 
upstream from Hagar Shore Road 
drain crossing. 

 42.229487Á,  
-86.260945Á 

A4 A2 (2020) 2020 Green Drain outlet to Branch & 
Derby Drain 

 42.229464Á,  
-86.252854Á 

A5 A2 (2017 ï 2019) 2017 ï 2019 

Downstream of M-140 in-line 
detention basin, upstream of 
Branch & Derby confluence with 
the Green Drain. 

 42.229699Á,  
-86.252725Á 

A6 A3 (2017 ï 2019) 2017 ï 2019 Upstream of M-140 in-line 
detention basin. 

 42.229683Á,  
-86.251327Á 
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Branch & Derby Drain Water Quality Monitoring Sample Sites 2017 ï 2021 

 
Beginning in 2022, the decision was made to focus on sample collection at site A1 near the outlet 
of the Branch & Derby Intercounty Drain into Paw Paw Lake.  Focusing on this location allows 
for more detailed collection and analysis of data from the part of the drain that experiences the 
largest volume of water, while also cutting additional costs required to monitor the drain in 
multiple locations.  Due to the proximity, site A1 will be used synonymously with ñdrain outletò 
in this report.  

 

CƛƎǳǊŜ о π .ǊŀƴŎƘ ϧ 5ŜǊōȅ 5Ǌŀƛƴ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ǎŀƳǇƭŜ ǎƛǘŜǎΦ bƻǘŜ π ƴƻǘ ŀƭƭ ǎƛǘŜǎ ǿŜǊŜ ƳƻƴƛǘƻǊŜŘ ŜǾŜǊȅ ȅŜŀǊ нлмт π 
нлнмΦ {ŀƳǇƭŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ǿƛǘƘ ¢ŜƭŜŘȅƴŜ L{/h ŀǳǘƻǎŀƳǇƭŜǊǎ ŘǳǊƛƴƎ Ǌŀƛƴ ŜǾŜƴǘǎ ǿƛǘƘ ǎƛƎƴƛŦƛŎŀƴǘ ǊǳƴƻŦŦΦ 
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AUTOSAMPLER AND SAMPLE EVENT PROGRAMMING 
 
Autosamplers were utilized to collect water samples from the Branch & Derby Drain during rain 
events.  The model of autosampler utilized was Teledyne ISCOôs 6700 model.  In previous years, 
attached to the 6700 model was a Teledyne ISCO 730 bubbler unit.  This bubbler unit measures 
water level by pushing out a standardized volume of air into the waterbody it is installed in and, 
depending on the water pressure that the bubbler must push through to release the bubble into the 
water, water level is calculated.  With the update in scope of the 2022 monitoring season came an 
update in the method by which data was collected within the drain.  Starting this year, a Teledyne 
ISCO 750 Low Profile Area Velocity Sensor was connected to the autosampler to collect water 
depth and water velocity within the channel.  This sensor interfaces with the 6700ôs computer 
and can be programmed to start a sample collection event based on different conditions such as a 
change in water level, a change in water velocity, time, and a number of other parameters.  The 
photos below show the various components of the autosamplers utilized to collect water samples 
on the Branch & Derby Intercounty Drain. 
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нпπ.ƻǘǘƭŜ tǊƻƎǊŀƳƳƛƴƎ tǊƻǘŜŎǘƛǾŜ 

{ŀƳǇƭŜ LƴǘŀƪŜ 

тол .ǳōōƭŜǊ 
aƻŘǳƭŜ 

.ŀǘǘŜǊȅ /ƻƴƴŜŎǘƛƻƴ 

[ŀǇǘƻǇ /ƻƴƴŜŎǘƛƻƴ 

!ǎǎŜƳōƭŜŘ 
ŀǳǘƻǎŀƳǇƭŜǊ 

CƛƎǳǊŜ п π ¢ŜƭŜŘȅƴŜ L{/h стлл ǎŜǊƛŜǎ ŀǳǘƻǎŀƳǇƭŜǊ ŘƛŀƎǊŀƳΦ 
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For the 2022 monitoring event, the autosampler was programmed to start a sampling event once 
the water velocity measured in the drain hit a threshold triggered by a rain event.  When the 
threshold was reached, the autosampler started pulling 400 mL water samples every 60 minutes 
until each of the 24 bottles in the base of the autosampler was filled.  When the collection event 
was completed, field personnel went to the sampler, downloaded the data, and removed the 
sample bottle carousel to composite the samples for laboratory analysis.  The first seven hours of 
samples were composited as the beginning of storm samples which generally correlate with the 
positive slope of the velocity curve.  Samples from hours 8-24 were composited and correlate 
with the negative slope of the velocity curve associated with the end of the rain event. 

 

 

tƻǿŜǊ {ƻǳǊŎŜ όмн ± 5ŜŜǇ 
/ȅŎƭŜ aŀǊƛƴŜ .ŀǘǘŜǊȅύ 

стмн / !ǳǘƻǎŀƳǇƭŜǊ 

t±/ {ǘǊŀƛƴŜǊ 
CƛƎǳǊŜ р π CƛŜƭŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀƴ ŀǳǘƻǎŀƳǇƭŜǊ ƻƴ ǘƘŜ .ǊŀƴŎƘ ϧ 5ŜǊōȅ 5Ǌŀƛƴ όǎŀƳǇƭŜ ǎƛǘŜ !сύΦ ¢ƘŜ ŀǳǘƻǎŀƳǇƭŜǊ ƛǎ ǇƭŀŎŜŘ ƻƴ ŀƴ 

ŜƭŜǾŀǘŜŘΣ Ŧƭŀǘ ŀǊŜŀΣ ŀƴŘ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǇƻǿŜǊ ǎƻǳǊŎŜ όмн ± ŘŜŜǇ ŎȅŎƭŜ ƳŀǊƛƴŜ ōŀǘǘŜǊȅύΣ ǎǳŎǘƛƻƴ ƭƛƴŜΣ ŀƴŘ ōǳōōƭŜǊ ƭƛƴŜΦ ¢ƘŜ 
ǎǳŎǘƛƻƴ ŀƴŘ ōǳōōƭŜǊ ƭƛƴŜǎ ŀǊŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ŘǊŀƛƴΩǎ ŎŜƴǘŜǊƭƛƴŜ ŀƴŘ ŀǊŜ ŜƴŎŀǇǎǳƭŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ t±/ ǎǘǊŀƛƴŜǊΦ  ¢ƘŜ ǎǘǊŀƛƴŜǊ 
ŜƴǎǳǊŜǎ ǘƘŀǘ ǿƘŜƴ ǎŀƳǇƭŜǎ ŀǊŜ ŎƻƭƭŜŎǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǎǳŎǘƛƻƴ ƭƛƴŜΣ ƴƻǘƘƛƴƎ ƭŀǊƎŜ ƭƛƪŜ ƭŜŀǾŜǎΣ ŎǊŀȅŦƛǎƘΣ ŜǘŎΦ ƎŜǘǎ ǎǘǳŎƪ ƛƴ ǘƘŜ 

ǘǳōƛƴƎΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ ǎǘǊŀƛƴŜǊ ǇǊƻǘŜŎǘǎ ǘƘŜ ōǳōōƭŜǊ ƭƛƴŜ ŦǊƻƳ ŘŀƳŀƎŜ ŀƴŘ ŎƭƻƎƎƛƴƎΦ 

.ŜƎƛƴƴƛƴƎ ƻŦ 
{ǘƻǊƳ 

9ƴŘ ƻŦ {ǘƻǊƳ 
{ŀƳǇƭŜǎ 

tŜŀƪ ²ŀǘŜǊ [ŜǾŜƭ 

CƛƎǳǊŜ с π WǳƴŜ нм π ннΣ нлнм ǎŀƳǇƭŜ ŜǾŜƴǘ ŀǘ ǎŀƳǇƭŜ ǎƛǘŜ !нΦ ¢ƘŜ ǊŜŘ ƭƛƴŜ ŘŜƴƻǘŜǎ ǿŀǘŜǊ ƭŜǾŜƭ όŦǘύ ƛƴ ǘƘŜ ŘǊŀƛƴ ŀǘ ǎƛǘŜ !нΣ ŀƴŘ ǘƘŜ 
ōƭǳŜ ǘǊƛŀƴƎƭŜǎ ŘŜƴƻǘŜ ǿƘŜƴ ŀ ǎŀƳǇƭŜ ǿŀǎ ŎƻƭƭŜŎǘŜŘ ōȅ ǘƘŜ ŀǳǘƻǎŀƳǇƭŜǊΦ ¢ƘŜ ŦƛǊǎǘ ǎŜǾŜƴ ǎŀƳǇƭŜǎ ǿŜǊŜ ŎƻƳǇƻǎƛǘŜŘ ŦƻǊ ǘƘŜ 

άōŜƎƛƴƴƛƴƎ ƻŦ ǎǘƻǊƳέ ǎŀƳǇƭŜ ŀƴŘ ǘƘŜ ƭŀǎǘ мт ǎŀƳǇƭŜǎ ǿŜǊŜ ŎƻƳǇƻǎƛǘŜŘ ŀǎ ǘƘŜ άŜƴŘ ƻŦ ǎǘƻǊƳέ ǎŀƳǇƭŜΦ 
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WATER QUALITY PARAMETERS MEASURED 
 
Parameters monitored in the Branch & Derby Intercounty Drain were consistent with the 
analytical suite used in the Paw Paw Lake monitoring event and in previous monitoring events 
on the drain.  The only exception to this is Total Suspended Solids, which remains in the drain 
monitoring analytical suite, but was removed from the lake monitoring parameters in 2022.  
Keeping parameters consistent helps to eliminate variables when comparing the lake and drainôs 
water quality.  Parameters monitored on the drain include:  

- Total Phosphorus (TP) 

- Orthophosphate, also 
referred to as soluble 
reactive phosphorus (SRP) 

- Nitrate 

- Ammonia 

- Total Suspended Solids 
(TSS) 

- pH 

- Water Level 

- Velocity 

 

Chemical parameters TP, SRP, nitrate, ammonia, pH, and TSS were analyzed by a NELAP 
certified laboratory.  Standard methods utilized to analyze and measure the concentration of each 
parameter are listed in the table below: 

 
¢ŀōƭŜ н π {ǘŀƴŘŀǊŘ ƳŜǘƘƻŘǎ ǳǘƛƭƛȊŜŘ ōȅ ƭŀōƻǊŀǘƻǊƛŜǎ ǘƻ ŀƴŀƭȅȊŜ ǿŀǘŜǊ ǎŀƳǇƭŜǎΦ 

Parameter Standard Method 

Total Phosphorus (TP) EPA 0365.3 

Orthophosphate (SRP) EPA 0300.0 

Nitrate EPA 0300.0 

Ammonia SM 4500-NH3 G-2011 

Total suspended solids (TSS) SM 10200 H 

CƛƎǳǊŜ т π 5ŀǘŀ ǘǊŀƴǎŦŜǊ ƛƴ ǇǊƻŎŜǎǎ ŦǊƻƳ ŀǳǘƻǎŀƳǇƭŜǊ ǘƻ ƭŀǇǘƻǇΦ 
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Water level and velocity were measured by the Teledyne ISCO autosampler and the connected 
750 velocity sensor.  Level data was collected every 30 minutes, 24 hours a day, 7 days a week. 
Rainfall data came from the Southwest Michigan Regional Airport (KBEH) weather station 
located in Benton Harbor, Michigan.  The weather station is located approximately 10 miles to 
the south and west of Paw Paw Lake. 

 
SAMPLING RESULTS 
 
TOTAL PHOSPHORUS  
 
Phosphorus is an element that is a major component in all lifeforms.  Every living thing, from a 
human being to green algae has phosphorus in it.  In fact, after calcium, phosphorus is the second 
most abundant mineral in the human body.  Phosphorus can also be found in inorganic forms like 
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 and streams is that too much 
phosphorus can lead to excess algal and aquatic plant growth.  Excess algal growth can lead to 
reduced dissolved oxygen (which is needed for aquatic organisms to survive), cloudy water, 
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 or other 
water body 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 in comparison to 
other Michigan inland lakes.  One of the ways phosphorus can be reduced in Paw Paw Lake is by 

CƛƎǳǊŜ у π !ǳǘƻǎŀƳǇƭŜǊ ǎǳŎǘƛƻƴ ŀƴŘ ōǳōōƭŜǊ ƭƛƴŜǎ ƛƴǎǘŀƭƭŜŘ ƻƴ ǘƘŜ .ǊŀƴŎƘ ϧ 5ŜǊōȅ 
5ǊŀƛƴΣ ǎŀƳǇƭŜ ǎƛǘŜ !мΣ hŎǘƻōŜǊ нлннΦ 
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reducing the amount of phosphorus flowing into the lake from tributaries.  Since the Branch & 
Derby Drain is the largest tributary to Paw Paw Lake, it is a priority target for mitigation projects 
aimed at reducing the amount of phosphorus entering the lake from the drain network.  Total 
phosphorus concentrations measured in the Branch & Derby Drain were compared to total 
phosphorus concentrations measured in Paw Paw Lake; that data is shown in the figure below.  

The Branch & Derby Drain total phosphorus concentrations continue to be much higher than 
Paw Paw Lake total phosphorus concentrations.  On average, Branch & Derby Drain TP 
concentrations can be anywhere between 3 ï 34 times higher than Paw Paw Lake TP 
concentrations.  The data collected shows that more rainfall during an event does not correlate 
with higher TP concentrations.  However, the higher the amount of rainfall, typically the greater 
the loading of phosphorus due to a larger volume of water flowing through the drain and into 
Paw Paw Lake.  Since the drain has much higher concentrations of TP compared to the lake, 
continued efforts should be made to reduce TP within the drainôs water.  These types of measures 
include responsible land management within the Branch & Derby Drainôs watershed, removal of 
sediment from the drain, reconnection to the drainôs original floodplain, detention basins, 

CƛƎǳǊŜ ф π ¢ƻǘŀƭ ǇƘƻǎǇƘƻǊǳǎ ƳŜŀǎǳǊŜŘ ŘǳǊƛƴƎ Ǌŀƛƴ ŜǾŜƴǘǎ ƻƴ ǘƘŜ .ǊŀƴŎƘ ϧ 5ŜǊōȅ 5Ǌŀƛƴ нлмт π нлннΦ  LŦ ϦōŜƎƛƴƴƛƴƎ ƻŦ ǎǘƻǊƳϦ ŀƴŘ 
ϦŜƴŘ ƻŦ ǎǘƻǊƳϦ ǎŀƳǇƭŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŦƻǊ ŀ ƎƛǾŜƴ ǎŀƳǇƭŜ ǎƛǘŜ ŘǳǊƛƴƎ ŀ ǎŀƳǇƭŜ ŜǾŜƴǘΣ ǘƘŜ ōŜƎƛƴƴƛƴƎ ŀƴŘ ŜƴŘ ƻŦ ǎǘƻǊƳ 
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incorporation of native plant species in the design of basins, and other best management 
practices. 

 

SOLUBLE REACTIVE PHOSPHORUS  
 
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 plants, algae, and other organisms to uptake and use.  SRP can be introduced 
into a lake or stream via stormwater runoff, animal waste, and plant and animal decomposition.  
SRP is included in the measurement of total phosphorus since it is a form of phosphorus.  As 
such, SRP concentrations should never be higher than TP concentrations.  SRP concentrations 
measured in the Branch & Derby Drain are shown in the figure below.  Values are compared to 
SRP concentrations measured in Paw Paw Lake for each respective year.  

Like total phosphorus, soluble reactive phosphorus was found in higher concentrations in the 
Branch & Derby Drain compared to Paw Paw Lake, when it was detected.  Historically, most 
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samples collected from both the lake and the drain that were analyzed for SRP did not have high 
enough concentrations of SRP to be reported.  However, the Branch & Derby samples from 2022 
had consistent detections of SRP.  These results should be monitored through events in the 
following years to determine if this was likely due to weather conditions during the 2022 events, 
or if a new point source of SRP could be found in the upstream areas of the drain network. 
Having low SRP concentrations within the Branch & Derby Drain is desirable for Paw Paw 
Lake, as SRP is readily available for uptake by algae and other small organisms that can lead to 
undesirable lake conditions if their populations are too high. 

 
 
NITRATE 
 
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 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 that cannot support most aquatic life. 
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Additionally, excess nitrate in the environment can become toxic for both humans and wildlife.  
Levels above 10 mg/L are unsafe for human consumption, according to the U.S. Environmental 
Protection Agency.  Excess nitrate in the body can lead to what is called methemoglobinemia or 
ñblue baby syndrome.ò This condition reduces red blood cellsô ability to carry oxygen throughout 
the body.  Cattle may also develop methemoglobinemia if they drink water that has too high a 
concentration of nitrate.  At 30 mg/L, nitrate can inhibit growth, impair the immune system, and 
cause stress in exposed aquatic species. 

 
Nitrate, like total phosphorus and soluble reactive phosphorus, is higher in the drain than it is in 
the lake.  There is not a strong correlation between increased rain events and increased nitrate 
concentration.  Similarly, there does not appear to be a seasonal trend where nitrate 
concentrations are higher in certain months compared to others.  Historically, sample sites 
directly downstream from the in-line detention basin tended to have lower concentrations of 
nitrate than samples collected upstream of the basin.  As the drain flowed closer to the lake, 
nitrate concentrations tended to increase again and were at their highest concentrations at the 
downstream-most sample site.  
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The 2022 event showed consistent detections of nitrate at varying concentrations at sample site 
A1.  Due to the lack of strong correlation between seasonal influences or rainfall amounts on the 
results of sample analyses in the drain, monitoring of this parameter should continue into 2023 
and beyond to determine whether the concentrations detected in the 2022 event were due to 
existing conditions and weather specific effects, or if there exists a new point source of nitrate 
contributing to the drain that should be found and addressed.   

 
AMMONIA 
 
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.   
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 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 transferred to 
aquatic animals.  (Source: United States Environmental Protection Agency, Aquatic Life Criteria 
ï Ammonia) 

Like all nutrients monitored in the Branch & Derby Drain, ammonia concentrations are higher in 
the drain compared to Paw Paw Lake.  Samples taken from Paw Paw Lake since the 2018 season 
have consistently shown low level concentrations of ammonia in the water column.  The Branch 
& Derby Drain has also kept relatively consistent and low levels of ammonia in the samples 
collected since the 2018 season.  

Again, no correlation between rainfall totals and ammonia concentration exists.  Ammonia 
concentrations tended to be highest in the 2017 monitoring season and have not been as high 
since then.  This may be due to the time of year that samples were collected in 2017, as it 
factored in the early part of the growing season in May, whereas other monitoring seasons did 
not.  During some rain events, ammonia concentrations decreased the further downstream the 
samples were collected, and other events the exact opposite was true; trends were inconsistent.  
However, the low levels of ammonia that continue to be found should be considered overall 
acceptable for Paw Paw Lakeôs water quality project.  The informational outreach from the 
various lake homeowner groups discouraging dumping yard waste and leaves into the drain 
cannot be ignored as a possible influence in the minimization of these pollutants and should be 
continued. 

 

TOTAL SUSPENDED SOLIDS 
 

Total suspended solids are small particles that consist of organic material, clay, and other 
particulate matter suspended in the water and are measured in milligrams per liter (mg/L).  
Oftentimes, TSS carries other types of contaminants including nutrients, metals, and 
hydrocarbons (which is more common in urban areas).  While TSS occurs naturally in some 
waterways, an excessive increase in TSS can lead to a decrease in visibility and an increase in 
other undesired contaminants previously mentioned.  Increased levels of TSS can also result in 
the smothering of fish eggs and other aquatic wildlife.  Therefore, appropriately low 
concentrations of TSS are desired for optimum lake water quality. 
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 The State of Michigan has a ñnarrative standardò for TSS; meaning, the water should not have 
unnatural physical characteristics (MDEQ Rule 50, Part 4 of Act 451).  Typically, water with 
TSS concentrations at < 20 mg/L is clear, 40 ï 80 mg/L is cloudy, and > 150 mg/L appears dirty.  
Results for TSS analysis over the last several years are shown in the figure below, along with 
rainfall totals for each event, average Paw Paw Lake TSS concentrations, and State of Michigan 
guidance standards.  

Following the same pattern as the previous analytical targets, TSS did not have a strong positive 
or negative correlation with total rainfall.  TSS was removed from the lake water quality 
analytical suite in 2022 due to the consistently undetectable levels found in Paw Paw Lake.  TSS 
analysis will remain on the drain analytical suite, as it is a useful tool to monitor sediment 
loading into Paw Paw Lake.  The 2022 data shows low levels of TSS detected in the A1 samples, 
which is consistent with data collected from similar times of year in previous events.  The aerial 
images shown below (obtained from Google Earth) demonstrate how much sediment has been 
deposited in the basin over time since its construction.  
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DRAFT



мт 
 
BRANCH & DERBY INTERCOUNTY DRAIN 
2022 WATER QUALITY REPORT 

Nutrients tend to adhere to or be associated with TSS.  This means that with the incorporation of 
additional water quality management structures, such as in-line detention basins and floodplain 
diversions, TSS levels will be reduced in the water that makes its way to Paw Paw Lake.  This 
action will directly aid in water quality improvement as it will reduce the sediment load 
deposited in Paw Paw Lake, and therefore reduce the amount of excess nutrients making their 
way into the lake. 
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RECOMMENDATIONS 
 
Based off the water quality results, the following actions are recommended for water quality 
improvement within the Branch & Derby Drain:  
 
1. Responsible land management within the watershed 

Responsible land management includes maintaining a vegetative buffer between the drain 
and land that has been impacted by humans (i.e. farm field, lawns, parking lot, road, etc.), 
maintaining, and where available, expanding, forested areas, minimizing the amount of 
impervious areas (roads, parking lots, homes, buildings) within the watershed, reducing or 
eliminating the use of fertilizers, planting native species of plants, picking up after pets, and 
continuing to promote the proper disposal of yard waste.  For more guidance on responsible 
land management to help protect water, soil, and forest quality, refer to Michigan Forestry 
Best Management Practices for Soil and Water Quality, written by the Michigan Department 
of Natural Resources and EGLE.  For more guidance on protecting inland lakes and their 
watersheds, please refer to Protecting Michiganôs Inland Lakes: A Guide for Local 
Governments and Protecting Michiganôs Inland Lakes: A Toolkit for Local Governments 
Part I, both written by EGLE, and supported by the Van Buren Conservation District, 
Michigan State University Extension, Southwest Michigan Planning Commission, Michigan 
Lakes and Streams Association, and Michigan Natural Shoreline Partnership.  
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BRANCH & DERBY INTERCOUNTY DRAIN 
2022 WATER QUALITY REPORT 

2. Install best management practices such as detention 
basins or manmade wetlands 

Best Management Practices, or BMPs, refers to 
acceptable practices that could be implemented to 
protect water quality.  A BMP can be either a 
physical structure that is constructed, or it can be a 
practice, such as public education or checking for 
leaks in a chemical tank.  There are physical BMPs 
implemented within the Branch & Derby Drainôs 
watershed, one of the most prominent being the in-
line detention basin.  However, there are also erosion 
prevention measures that have been installed along 
various reaches of the drain.  While individually 
some BMPs may seem too small to make an impact 
on water quality, collectively, they make a 
substantial difference.  BMPs are scalable and can be 
large or small depending on budget, personnel, staff 
to get the work completed, and other factors.  A useful guide for BMPs and low impact 
development is Southeast Michigan Council of Governmentsô Low Impact Development 
Manual for Michigan.  

 
3. Clean the sediment out of existing BMPs and the drainôs channel 

Maintenance of existing 
BMPs and the drainôs channel 
is imperative for the systems 
to function properly and  
efficiently.  As sediment 
builds up in a BMP or a drain, 
less space is available for 
additional sediment and 
nutrients to drop out of 
suspension in the system.  If 
this space is not available, it 
allows sediment and nutrients 
to pass through the system.  
Conveyance of water through 
the system can also be 
compromised, and in extreme 

CƛƎǳǊŜ му π 9ȄŀƳǇƭŜǎ ƻŦ .atǎ ŀƭƻƴƎ ŀ ŘǊŀƛƴΦ 
{ƻǳǊŎŜΥ ¦{5! κ bw/{ 

CƛƎǳǊŜ мф π 9ǾƛŘŜƴŎŜ ƻŦ ǎǳǎǇŜƴŘŜŘ ǎƻƭƛŘǎ ŜƴǘŜǊƛƴƎ ǘƘŜ ŘǊŀƛƴ ƴŜǘǿƻǊƪ ŦǊƻƳ ŀƴ ƛƴƭŜǘ 
ǳǇǎǘǊŜŀƳ ƻŦ ǘƘŜ .ǊŀƴŎƘ ϧ 5ŜǊōȅ 5Ǌŀƛƴ ƻǳǘƭŜǘ ŘǳǊƛƴƎ ƘŜŀǾȅ Ǌŀƛƴ ŜǾŜƴǘΦ 
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BRANCH & DERBY INTERCOUNTY DRAIN 
2022 WATER QUALITY REPORT 

cases, can lead to flooding upstream of the clogged area.  By removing sediment, nutrients 
and sediment are taken out of the watershed and cannot be pushed farther downstream to 
Paw Paw Lake.  

 

4. Reconnect the drain to its floodplain 

Historically, many natural stream channels have been straightened and disconnected from the 
meandering original channel and associated floodplain.  Floodplains are important for many 
reasons including the reduction of flood risk by providing more space for the river or stream 
to flow as the water rises. They help to filter out sediment and nutrients by slowing down the 
flow of water and allowing for settling out of solids, as well as allowing for aquifers to 
recharge, and improve wildlife habitat.  The Branch & Derby Drain has also been 
straightened, however, reconnection to the original channel and floodplain is feasible in some 
locations.  By doing so, the benefits of a connected floodplain, as previously mentioned, will 
be realized.  

 
 
 
 
 

CƛƎǳǊŜ нл π [ƻǿŜǊ .ǊŀƴŎƘ ϧ 5ŜǊōȅ 5Ǌŀƛƴ ƴŜŀǊ ƻǳǘƭŜǘ ǘƻ tŀǿ tŀǿ [ŀƪŜΦ  bƻǘŜ ǘƘŀǘ ǘƘŜ ŘǊŀƛƴ ƛǎ ƴƻǘ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ 
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CONCLUSIONS 
 
For each parameter monitored in the Branch & Derby Drain ï total suspended solids, total 
phosphorus, soluble reactive phosphorus, nitrate, and ammonia, the following trends remained 
consistent:  

- The Branch & Derby Drain had markedly higher concentrations of each parameter 
compared to Paw Paw Lake for each sampling event. 

 

- There was not a strong correlation between total rainfall for the event and an increase or 
decrease in parameter concentration.  This means that other variables, such as time of the 
year, intensity of runoff/flow, groundwater influence, and land use within the watershed 
during a monitoring event (i.e., farming, lawn work, fertilizing lawn, road construction) 
are likely to have a more correlated impact on water quality within the drain.  

 

Consistent analytical monitoring of water outletting through the Branch & Derby Drain into Paw 
Paw Lake will allow interested parties to track how nutrient and sediment loads are changing 
over time as treatment projects are implemented in the upstream areas of the drain network.  
Continued observation of the results of the monitoring program will also allow for any new 
sources of nutrient and sediment runoff to be recorded, which will allow further investigation 
with the aim of reducing or eliminating that new contributor.  In conjunction with the monitoring 
program, responsible land management within the watershed, installation of best management 
practices such as detention basins or manmade wetlands, continued cleaning of the sediment out 
of existing BMPs and the drainôs channel, and working to reconnect the drain to its floodplain, 
will all help in improving water quality within the Branch & Derby Intercounty Drain and Paw 
Paw Lake. 
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Date: 25-Jul-22ALS Group, USA

Project: Branch & Derby Water Quality
Client: Spicer Group

Work Order: 22071665
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
22071665-01 BD-2 Water 7/19/2022 17:43 7/20/2022 08:18
22071665-02 BD-3 Water 7/19/2022 17:49 7/20/2022 08:18
22071665-03 BD-4 Water 7/19/2022 17:58 7/20/2022 08:18
22071665-04 BD-6 Water 7/19/2022 18:15 7/20/2022 08:18
22071665-05 BD-Outlet Water 7/19/2022 18:35 7/20/2022 08:18

Sample Summary Page 1 of  1
Page 2 of 20
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Date: 25-Jul-22ALS Group, USA

Project:
Client:

Work Order:
Case Narrative

Case Narrative Page 1 of  1

Page 3 of 20
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ALS Group, USA Date: 25-Jul-22

QUALIFIERS, 
ACRONYMS, UNITS

Project: Branch & Derby Water Quality
Client: Spicer Group

WorkOrder: 22071665

QF Page 1 of 2
Page 4 of 20
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ALS Group, USA Date: 25-Jul-22

Units Reported             Description 

Qualifier             Description

Acronym             Description 

Degrees Celcius°C
Milligrams Ammonia-Nitrogen per Litermg NH3-N/L
Milligrams per Litermg/L
Standard Unitss.u.

Value exceeds Regulatory Limit*
Estimated Value**
Analyte is non-accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
BOD/CBOD - Sample was reset outside Hold Time, value should be considered estimated.Hr
Analyte is present at an estimated concentration between the MDL and Report LimitJ
Analyte accreditation is not offeredn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU
Analyte was detected in the Method Blank between the MDL and Reporting Limit, sample results may exhibit background or 
reagent contamination at the observed level.

X

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Limit of Detection (see MDL)LOD

Limit of Quantitation (see PQL)LOQ

Method BlankMBLK

Method Detection LimitMDL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Target Detection LimitTDL

Too Numerous To CountTNTC

APHA Standard MethodsA

ASTMD

EPAE

SW-846 Update IIISW

QF Page 2 of 2
Page 5 of 20
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Project: Branch & Derby Water Quality
Sample ID: BD-2
Collection Date: 7/19/2022 05:43 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22071665

Dilution
 Factor

Lab ID: 22071665-01

ALS Group, USA Date: 25-Jul-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: AML
Nitrogen, Nitrate 7/21/2022 11:17 AM0.10 mg/L 1U

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: JMT
Ammonia as Nitrogen 7/21/2022 02:38 PM0.020 mg NH3-N/L 10.17

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: MRM
Phosphorus, Total 7/21/2022 06:04 PM0.050 mg/L 10.070

PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) H 7/21/2022 09:00 AM0.10 s.u. 18.32
Temperature H 7/21/2022 09:00 AM0.10 °C 121.1

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 7/20/2022 12:29 PM0.050 mg/L 10.093

TOTAL SUSPENDED SOLIDS A2540 D-11 Analyst: SRNPrep: FILTER  7/22/22 12:23

Total Suspended Solids 7/25/2022 02:21 PM1.0 mg/L 123.2

Analytical Results Page 1 of  5

Note: See Qualifiers page for a list of qualifiers and their definitions.

Page 6 of 20
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Project: Branch & Derby Water Quality
Sample ID: BD-3
Collection Date: 7/19/2022 05:49 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22071665

Dilution
 Factor

Lab ID: 22071665-02

ALS Group, USA Date: 25-Jul-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: AML
Nitrogen, Nitrate J 7/21/2022 11:27 AM0.10 mg/L 10.090

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: JMT
Ammonia as Nitrogen 7/21/2022 02:39 PM0.020 mg NH3-N/L 10.079

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: MRM
Phosphorus, Total 7/21/2022 06:08 PM0.050 mg/L 10.066

PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) H 7/21/2022 09:00 AM0.10 s.u. 18.57
Temperature H 7/21/2022 09:00 AM0.10 °C 121.0

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 7/20/2022 12:32 PM0.050 mg/L 10.084

TOTAL SUSPENDED SOLIDS A2540 D-11 Analyst: SRNPrep: FILTER  7/22/22 12:23

Total Suspended Solids 7/25/2022 02:21 PM1.2 mg/L 115.2

Analytical Results Page 2 of  5

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Branch & Derby Water Quality
Sample ID: BD-4
Collection Date: 7/19/2022 05:58 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22071665

Dilution
 Factor

Lab ID: 22071665-03

ALS Group, USA Date: 25-Jul-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: AML
Nitrogen, Nitrate 7/21/2022 11:36 AM0.10 mg/L 10.20

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: JMT
Ammonia as Nitrogen 7/21/2022 02:40 PM0.020 mg NH3-N/L 1U

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: MRM
Phosphorus, Total J 7/21/2022 06:12 PM0.050 mg/L 10.049

PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) H 7/21/2022 09:00 AM0.10 s.u. 18.42
Temperature H 7/21/2022 09:00 AM0.10 °C 121.0

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 7/20/2022 12:34 PM0.050 mg/L 10.058

TOTAL SUSPENDED SOLIDS A2540 D-11 Analyst: SRNPrep: FILTER  7/22/22 12:23

Total Suspended Solids 7/25/2022 02:21 PM0.80 mg/L 17.47

Analytical Results Page 3 of  5

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Branch & Derby Water Quality
Sample ID: BD-6
Collection Date: 7/19/2022 06:15 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22071665

Dilution
 Factor

Lab ID: 22071665-04

ALS Group, USA Date: 25-Jul-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: AML
Nitrogen, Nitrate 7/21/2022 11:46 AM0.10 mg/L 10.24

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: JMT
Ammonia as Nitrogen 7/21/2022 02:42 PM0.020 mg NH3-N/L 10.025

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: MRM
Phosphorus, Total 7/21/2022 06:16 PM0.050 mg/L 10.076

PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) H 7/21/2022 09:00 AM0.10 s.u. 18.47
Temperature H 7/21/2022 09:00 AM0.10 °C 121.0

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 7/20/2022 12:35 PM0.050 mg/L 10.094

TOTAL SUSPENDED SOLIDS A2540 D-11 Analyst: SRNPrep: FILTER  7/22/22 12:23

Total Suspended Solids 7/25/2022 02:21 PM0.63 mg/L 17.19

Analytical Results Page 4 of  5

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Branch & Derby Water Quality
Sample ID: BD-Outlet
Collection Date: 7/19/2022 06:35 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22071665

Dilution
 Factor

Lab ID: 22071665-05

ALS Group, USA Date: 25-Jul-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: AML
Nitrogen, Nitrate 7/21/2022 11:56 AM0.10 mg/L 10.22

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: JMT
Ammonia as Nitrogen J 7/21/2022 02:43 PM0.020 mg NH3-N/L 10.015

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: MRM
Phosphorus, Total 7/21/2022 06:20 PM0.050 mg/L 10.055

PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) H 7/21/2022 09:00 AM0.10 s.u. 18.36
Temperature H 7/21/2022 09:00 AM0.10 °C 121.1

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 7/20/2022 12:36 PM0.050 mg/L 10.097

TOTAL SUSPENDED SOLIDS A2540 D-11 Analyst: SRNPrep: FILTER  7/22/22 12:23

Total Suspended Solids 7/25/2022 02:21 PM1.2 mg/L 112.2

Analytical Results Page 5 of  5

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Date: 25-Jul-22ALS Group, USA

Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22071665

QC BATCH REPORT

Batch ID: 200123 Instrument ID TSS Method: A2540 D-11

Qual
RPD 
Limit

Analysis Date: 7/25/2022 02:21 PM

Prep Date: 7/22/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8649243

MBLK

Run ID: TSS_220725A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-200123-200123

Total Suspended Solids 0.60U

Qual
RPD 
Limit

Analysis Date: 7/25/2022 02:21 PM

Prep Date: 7/22/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8649242

LCS

Run ID: TSS_220725A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-200123-200123

00100Total Suspended Solids 89  75-1116.089

Qual
RPD 
Limit

Analysis Date: 7/25/2022 02:21 PM

Prep Date: 7/22/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: BD-Outlet SeqNo: 8649229

DUP

Run ID: TSS_220725A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071665-05A DUP

12.200Total Suspended Solids 0  0-0 101.2 4.812.8

Qual
RPD 
Limit

Analysis Date: 7/25/2022 02:21 PM

Prep Date: 7/22/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8649238

DUP

Run ID: TSS_220725A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071739-02A DUP

2800Total Suspended Solids 0  0-0 102.0 2.4127.33

The following samples were analyzed in this batch: 22071665-01A 22071665-02A 22071665-03A
22071665-04A 22071665-05A

QC Page: 1 of  8
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22071665

QC BATCH REPORT

Batch ID: R349285 Instrument ID LACHAT Method: E365.1

Qual
RPD 
Limit

Analysis Date: 7/20/2022 12:27 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8636931

MBLK

Run ID: LACHAT_220720B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-R349285

Phosphorus, Ortho-P (As P) 0.050U

Qual
RPD 
Limit

Analysis Date: 7/20/2022 12:28 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8636932

LCS

Run ID: LACHAT_220720B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R349285

001Phosphorus, Ortho-P (As P) 105  90-1100.0501.052

Qual
RPD 
Limit

Analysis Date: 7/20/2022 12:30 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: BD-2 SeqNo: 8636934

MS

Run ID: LACHAT_220720B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071665-01B MS

00.093411Phosphorus, Ortho-P (As P) 106  90-1100.0501.156

Qual
RPD 
Limit

Analysis Date: 7/20/2022 12:31 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: BD-2 SeqNo: 8636935

MSD

Run ID: LACHAT_220720B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071665-01B MSD

1.1560.093411Phosphorus, Ortho-P (As P) 99.6  90-110 200.050 5.971.089

The following samples were analyzed in this batch: 22071665-01B 22071665-02B 22071665-03B
22071665-04B 22071665-05B

QC Page: 2 of  8
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22071665

QC BATCH REPORT

Batch ID: R349301A Instrument ID LACHAT2 Method: E350.1 R2.0

Qual
RPD 
Limit

Analysis Date: 7/20/2022 02:07 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8637490

MBLK

Run ID: LACHAT2_220720B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-R349301A

Ammonia as Nitrogen 0.020U

Qual
RPD 
Limit

Analysis Date: 7/20/2022 02:08 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8637491

LCS

Run ID: LACHAT2_220720B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R349301A

001Ammonia as Nitrogen 105  90-1100.0201.054

Qual
RPD 
Limit

Analysis Date: 7/20/2022 02:18 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8637499

MS

Run ID: LACHAT2_220720B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071245-02A MS

00.039641Ammonia as Nitrogen 108  90-1100.0201.122

Qual
RPD 
Limit

Analysis Date: 7/20/2022 02:38 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8637516

MS

Run ID: LACHAT2_220720B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071615-01A MS

00.074021Ammonia as Nitrogen 96.7  90-1100.0201.041

Qual
RPD 
Limit

Analysis Date: 7/20/2022 02:21 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8637502

MSD

Run ID: LACHAT2_220720B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071245-02A MSD

1.1220.039641Ammonia as Nitrogen 103  90-110 200.020 4.461.073

Qual
RPD 
Limit

Analysis Date: 7/20/2022 02:39 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8637517

MSD

Run ID: LACHAT2_220720B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071615-01A MSD

1.0410.074021Ammonia as Nitrogen 94.1  90-110 200.020 2.531.015

The following samples were analyzed in this batch: 22071665-01C 22071665-02C 22071665-03C
22071665-04C 22071665-05C

QC Page: 3 of  8
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22071665

QC BATCH REPORT

Batch ID: R349393 Instrument ID WETCHEM Method: A4500-H B-11

Qual
RPD 
Limit

Analysis Date: 7/21/2022 09:00 AM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8641349

LCS

Run ID: WETCHEM_220721G

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R349393-R349393

004pH (laboratory) 100  92-1080.104

Qual
RPD 
Limit

Analysis Date: 7/21/2022 09:00 AM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8641352

DUP

Run ID: WETCHEM_220721G

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071313-01A DUP

H6.1900pH (laboratory) 0  0-0 50.10 0.3236.21

H21.300Temperature 0  0-00.10 021.3

Qual
RPD 
Limit

Analysis Date: 7/21/2022 09:00 AM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8641362

DUP

Run ID: WETCHEM_220721G

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071669-02A DUP

H7.100pH (laboratory) 0  0-0 50.10 0.1417.11

H20.800Temperature 0  0-00.10 020.8

The following samples were analyzed in this batch: 22071665-01B 22071665-02B 22071665-03B
22071665-04B 22071665-05B

QC Page: 4 of  8
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22071665

QC BATCH REPORT

Batch ID: R349400B Instrument ID LACHAT2 Method: A4500-NH3 G-11

Qual
RPD 
Limit

Analysis Date: 7/21/2022 02:34 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8641603

MBLK

Run ID: LACHAT2_220721B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK2-R349400B

Ammonia as Nitrogen 0.020U

Qual
RPD 
Limit

Analysis Date: 7/21/2022 02:35 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8641604

LCS

Run ID: LACHAT2_220721B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS2-R349400B

001Ammonia as Nitrogen 105  74-1290.0201.052

Qual
RPD 
Limit

Analysis Date: 7/21/2022 02:50 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8641616

MS

Run ID: LACHAT2_220721B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071811-01A MS

00.94751Ammonia as Nitrogen 93.4  74-1290.0201.882

Qual
RPD 
Limit

Analysis Date: 7/21/2022 04:12 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8641679

MS

Run ID: LACHAT2_220721B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071303-01D MS

00.26181Ammonia as Nitrogen 80.9  74-1290.0201.071

Qual
RPD 
Limit

Analysis Date: 7/21/2022 02:51 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8641617

MSD

Run ID: LACHAT2_220721B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071811-01A MSD

1.8820.94751Ammonia as Nitrogen 96.6  74-129 250.020 1.691.914

Qual
RPD 
Limit

Analysis Date: 7/21/2022 04:15 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8641682

MSD

Run ID: LACHAT2_220721B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071303-01D MSD

1.0710.26181Ammonia as Nitrogen 78.8  74-129 250.020 1.981.05

The following samples were analyzed in this batch: 22071665-01C 22071665-02C 22071665-03C
22071665-04C 22071665-05C

QC Page: 5 of  8
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22071665

QC BATCH REPORT

Batch ID: R349451 Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 7/21/2022 11:07 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643680

MBLK

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK/CCB-A-R349451

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 7/21/2022 01:11 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643692

MBLK

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK/CCB-R349451

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 7/21/2022 05:41 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643700

MBLK

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK/CCB-R349451

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 7/21/2022 06:20 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643704

MBLK

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK/CCB-R349451

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 7/21/2022 10:57 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643679

LCS

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-A-R349451

002Nitrogen, Nitrate 95.5  90-1100.101.911

Qual
RPD 
Limit

Analysis Date: 7/21/2022 01:01 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643691

LCS

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R349451

002Nitrogen, Nitrate 95.9  90-1100.101.919

Qual
RPD 
Limit

Analysis Date: 7/21/2022 05:32 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643699

LCS

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R349451

002Nitrogen, Nitrate 95.8  90-1100.101.917

QC Page: 6 of  8
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22071665

QC BATCH REPORT

Batch ID: R349451 Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 7/21/2022 06:11 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643703

LCS

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R349451

002Nitrogen, Nitrate 96.3  90-1100.101.926

Qual
RPD 
Limit

Analysis Date: 7/21/2022 12:32 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643688

MS

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 10

Sample ID: 22071554-02A MS

H01.74920Nitrogen, Nitrate 98  80-1201.021.36

Qual
RPD 
Limit

Analysis Date: 7/21/2022 03:08 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643695

MS

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 10

Sample ID: 22071810-01B MS

0020Nitrogen, Nitrate 97.8  80-1201.019.56

Qual
RPD 
Limit

Analysis Date: 7/21/2022 12:41 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643689

MSD

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 10

Sample ID: 22071554-02A MSD

H21.361.74920Nitrogen, Nitrate 98.3  80-120 201.0 0.2121.4

Qual
RPD 
Limit

Analysis Date: 7/21/2022 03:18 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643696

MSD

Run ID: IC3_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 10

Sample ID: 22071810-01B MSD

19.56020Nitrogen, Nitrate 109  80-120 201.0 10.921.8

The following samples were analyzed in this batch: 22071665-01B 22071665-02B 22071665-03B
22071665-04B 22071665-05B

QC Page: 7 of  8
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22071665

QC BATCH REPORT

Batch ID: R349453B Instrument ID SKALAR2 Method: E365.1 R2.0

Qual
RPD 
Limit

Analysis Date: 7/21/2022 04:19 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643761

MBLK

Run ID: SKALAR2_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK2-R349453B

Phosphorus, Total 0.050U

Qual
RPD 
Limit

Analysis Date: 7/21/2022 04:15 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643760

LCS

Run ID: SKALAR2_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS2-R349453B

002.5Phosphorus, Total 103  90-1100.0502.573

Qual
RPD 
Limit

Analysis Date: 7/21/2022 04:46 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643767

MS

Run ID: SKALAR2_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071654-06A MS

00.14212.5Phosphorus, Total 102  90-1100.0502.697

Qual
RPD 
Limit

Analysis Date: 7/21/2022 05:47 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643782

MS

Run ID: SKALAR2_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071662-01A MS

00.09992.5Phosphorus, Total 103  90-1100.0502.668

Qual
RPD 
Limit

Analysis Date: 7/21/2022 04:48 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643768

MSD

Run ID: SKALAR2_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071654-06A MSD

2.6970.14212.5Phosphorus, Total 98.5  90-110 200.050 3.492.604

Qual
RPD 
Limit

Analysis Date: 7/21/2022 05:51 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8643783

MSD

Run ID: SKALAR2_220721A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22071662-01A MSD

2.6680.09992.5Phosphorus, Total 96.8  90-110 200.050 5.722.52

The following samples were analyzed in this batch: 22071665-01C 22071665-02C 22071665-03C
22071665-04C 22071665-05C

QC Page: 8 of  8
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS Group, USA

Sample Receipt Checklist
Holland, Michigan

Client Name: SPICER GROUP - BYRON CENTE

Work Order: 22071665

Date/Time Received: 20-Jul-22 08:18

Received by: KRW

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Water
Carrier name: Client - Holland

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 4.1/5.1 C

Login Notes:

IR3

Cooler(s)/Kit(s):

20-Jul-22 20-Jul-22 Keith Wierenga  Alex J. Csaszar

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 7/20/2022 10:52:42 AM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1
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Date: 13-Oct-22ALS Group, USA

Project: Branch & Derby Monitoring
Client: Spicer Group

Work Order: 22100547
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
22100547-01 Rain Event Composite (HR 1-7) Water 10/5/2022 17:00 10/6/2022 14:00
22100547-02 Rain Event Composite (HR 8-24) Water 10/5/2022 17:00 10/6/2022 14:00

Sample Summary Page 1 of  1
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Date: 13-Oct-22ALS Group, USA

Project: Branch & Derby Monitoring
Client: Spicer Group

Work Order: 22100547
Case Narrative

Samples for the above noted Work Order were received on 10/06/2022.  The attached 
"Sample Receipt Checklist" documents the status of custody seals, container integrity, 
preservation, and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section.  
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.  A copy of the laboratory's scope of accreditation is available 
upon request.

With the following exceptions, all sample analyses achieved analytical criteria.

Wet Chemistry:  

Batch R355255A, Method A4500-H B-11: Samples were processed outside of holding time for 
pH, as the analysis is a field test and holding time is defined as 15 minutes.

Case Narrative Page 1 of  1
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Project: Branch & Derby Monitoring
Sample ID: Rain Event Composite (HR 1-7)
Collection Date: 10/5/2022 05:00 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22100547

Dilution
 Factor

Lab ID: 22100547-01

ALS Group, USA Date: 13-Oct-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate 10/6/2022 05:34 PM0.10 mg/L 10.101

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: EBB
Ammonia as Nitrogen 10/11/2022 05:00 PM0.020 mg NH3-N/L 10.041

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: JB
Phosphorus, Total 10/11/2022 03:34 AM0.050 mg/L 1U

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 10/7/2022 08:56 AM0.10 s.u. 18.36
Temperature H 10/7/2022 08:56 AM0.10 °C 117.5

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 10/7/2022 10:14 AM0.050 mg/L 10.10

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: SRNPrep: FILTER  10/11/22 16:51

Total Suspended Solids 10/12/2022 03:02 PM1.2 mg/L 112.4

Analytical Results Page 1 of  2

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Branch & Derby Monitoring
Sample ID: Rain Event Composite (HR 8-24)
Collection Date: 10/5/2022 05:00 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22100547

Dilution
 Factor

Lab ID: 22100547-02

ALS Group, USA Date: 13-Oct-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate 10/6/2022 05:43 PM0.10 mg/L 10.118

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: EBB
Ammonia as Nitrogen 10/11/2022 05:21 PM0.020 mg NH3-N/L 10.031

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: JB
Phosphorus, Total 10/11/2022 03:38 AM0.050 mg/L 1U

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 10/7/2022 08:56 AM0.10 s.u. 18.37
Temperature H 10/7/2022 08:56 AM0.10 °C 119.4

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 10/7/2022 10:18 AM0.050 mg/L 10.13

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: SRNPrep: FILTER  10/11/22 16:51

Total Suspended Solids 10/12/2022 03:02 PM1.2 mg/L 114.2

Analytical Results Page 2 of  2

Note: See Qualifiers page for a list of qualifiers and their definitions.

DRAFT



Date: 13-Oct-22ALS Group, USA

Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22100547

QC BATCH REPORT

Batch ID: 204667 Instrument ID TSS Method: A2540 D-15

Qual
RPD 
Limit

Analysis Date: 10/12/2022 03:02 PM

Prep Date: 10/11/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8890710

MBLK

Run ID: TSS_221012B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-204667-204667

Total Suspended Solids 0.60U

Qual
RPD 
Limit

Analysis Date: 10/12/2022 03:02 PM

Prep Date: 10/11/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8890709

LCS

Run ID: TSS_221012B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-204667-204667

00100Total Suspended Solids 97  75-1116.097

Qual
RPD 
Limit

Analysis Date: 10/12/2022 03:02 PM

Prep Date: 10/11/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8890695

DUP

Run ID: TSS_221012B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100549-03C DUP

1800Total Suspended Solids 0  0-0 104.0 7.6916.67

Qual
RPD 
Limit

Analysis Date: 10/12/2022 03:02 PM

Prep Date: 10/11/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8890699

DUP

Run ID: TSS_221012B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100554-01C DUP

1500Total Suspended Solids 0  0-0 101.5 1.6814.75

The following samples were analyzed in this batch: 22100547-01A 22100547-02A

QC Page: 1 of  7
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22100547

QC BATCH REPORT

Batch ID: R355140 Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/6/2022 11:37 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8873266

MBLK

Run ID: IC3_221006A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-A-R355140

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/6/2022 04:45 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8873278

MBLK

Run ID: IC3_221006A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-R355140

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/6/2022 06:22 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8873288

MBLK

Run ID: IC3_221006A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-R355140

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/6/2022 07:01 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8873292

MBLK

Run ID: IC3_221006A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-R355140

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/6/2022 11:27 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8873265

LCS

Run ID: IC3_221006A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-A-R355140

002Nitrogen, Nitrate 96.8  90-1100.101.937

Qual
RPD 
Limit

Analysis Date: 10/6/2022 04:35 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8873277

LCS

Run ID: IC3_221006A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R355140

002Nitrogen, Nitrate 96.7  90-1100.101.934

Qual
RPD 
Limit

Analysis Date: 10/6/2022 06:13 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8873287

LCS

Run ID: IC3_221006A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R355140

002Nitrogen, Nitrate 96.5  90-1100.101.93

QC Page: 2 of  7
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22100547

QC BATCH REPORT

Batch ID: R355140 Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/6/2022 06:52 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8873291

LCS

Run ID: IC3_221006A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R355140

002Nitrogen, Nitrate 96.6  90-1100.101.931

Qual
RPD 
Limit

Analysis Date: 10/6/2022 05:14 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8873281

MS

Run ID: IC3_221006A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 10

Sample ID: 22100546-01A MS

0020Nitrogen, Nitrate 95.7  80-1201.019.13

Qual
RPD 
Limit

Analysis Date: 10/6/2022 05:24 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8873282

MSD

Run ID: IC3_221006A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 10

Sample ID: 22100546-01A MSD

19.13020Nitrogen, Nitrate 96.7  80-120 201.0 1.1119.34

The following samples were analyzed in this batch: 22100547-01C 22100547-02C

QC Page: 3 of  7
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22100547

QC BATCH REPORT

Batch ID: R355159B Instrument ID LACHAT2 Method: E365.1

Qual
RPD 
Limit

Analysis Date: 10/7/2022 10:12 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8874277

MBLK

Run ID: LACHAT2_221007A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-R355159B

Phosphorus, Ortho-P (As P) 0.050U

Qual
RPD 
Limit

Analysis Date: 10/7/2022 10:13 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8874278

LCS

Run ID: LACHAT2_221007A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R355159B

001Phosphorus, Ortho-P (As P) 98.7  90-1100.0500.9866

Qual
RPD 
Limit

Analysis Date: 10/7/2022 10:16 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: Rain Event Composite (HR 1-7) SeqNo: 8874280

MS

Run ID: LACHAT2_221007A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100547-01C MS

00.10451Phosphorus, Ortho-P (As P) 105  90-1100.0501.154

Qual
RPD 
Limit

Analysis Date: 10/7/2022 10:17 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: Rain Event Composite (HR 1-7) SeqNo: 8874281

MSD

Run ID: LACHAT2_221007A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100547-01C MSD

1.1540.10451Phosphorus, Ortho-P (As P) 104  90-110 200.050 0.6081.147

The following samples were analyzed in this batch: 22100547-01C 22100547-02C

QC Page: 4 of  7
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.

DRAFT



Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22100547

QC BATCH REPORT

Batch ID: R355255A Instrument ID WETCHEM Method: A4500-H B-11

Qual
RPD 
Limit

Analysis Date: 10/7/2022 08:56 AM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8878539

LCS

Run ID: WETCHEM_221007H

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R355255A-R355255A

004pH (laboratory) 99.2  92-1080.103.97

Qual
RPD 
Limit

Analysis Date: 10/7/2022 08:56 AM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8878541

DUP

Run ID: WETCHEM_221007H

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100294-03A DUP

H7.0800pH (laboratory) 0  0-0 50.10 0.1417.07

H5.300Temperature 0  0-00.10 23.36.7

The following samples were analyzed in this batch: 22100547-01C 22100547-02C

QC Page: 5 of  7
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22100547

QC BATCH REPORT

Batch ID: R355360e Instrument ID SKALAR2 Method: E365.1 R2.0

Qual
RPD 
Limit

Analysis Date: 10/11/2022 02:36 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8883136

MBLK

Run ID: SKALAR2_221010A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-5-R355360e

Phosphorus, Total 0.050U

Qual
RPD 
Limit

Analysis Date: 10/11/2022 02:39 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8883137

LCS

Run ID: SKALAR2_221010A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-5-R355360e

002.5Phosphorus, Total 95.3  90-1100.0502.383

Qual
RPD 
Limit

Analysis Date: 10/11/2022 03:09 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8883144

MS

Run ID: SKALAR2_221010A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100525-01B MS

00.29751Phosphorus, Total 93.2  90-1100.0501.23

Qual
RPD 
Limit

Analysis Date: 10/11/2022 04:07 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8883158

MS

Run ID: SKALAR2_221010A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100247-03B MS

S01.371Phosphorus, Total 83.9  90-1100.0502.209

Qual
RPD 
Limit

Analysis Date: 10/11/2022 03:13 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8883145

MSD

Run ID: SKALAR2_221010A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100525-01B MSD

S1.230.29751Phosphorus, Total 111  90-110 200.050 13.81.411

Qual
RPD 
Limit

Analysis Date: 10/11/2022 04:11 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8883159

MSD

Run ID: SKALAR2_221010A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100247-03B MSD

S2.2091.371Phosphorus, Total 79.8  90-110 200.050 1.862.168

The following samples were analyzed in this batch: 22100547-01B 22100547-02B

QC Page: 6 of  7
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22100547

QC BATCH REPORT

Batch ID: R355450C Instrument ID SKALAR2 Method: A4500-NH3 G-11

Qual
RPD 
Limit

Analysis Date: 10/11/2022 03:57 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8887337

MBLK

Run ID: SKALAR2_221011A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK3-R355450C

Ammonia as Nitrogen 0.020U

Qual
RPD 
Limit

Analysis Date: 10/11/2022 04:01 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8887338

LCS

Run ID: SKALAR2_221011A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS3-R355450C

001Ammonia as Nitrogen 104  74-1290.0201.041

Qual
RPD 
Limit

Analysis Date: 10/11/2022 04:51 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8887350

MS

Run ID: SKALAR2_221011A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100492-01A MS

E03.0491Ammonia as Nitrogen 75.9  74-1290.0203.808

Qual
RPD 
Limit

Analysis Date: 10/11/2022 05:25 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: Rain Event Composite (HR 8-24) SeqNo: 8887358

MS

Run ID: SKALAR2_221011A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100547-02B MS

00.031011Ammonia as Nitrogen 89.8  74-1290.0200.9288

Qual
RPD 
Limit

Analysis Date: 10/11/2022 04:55 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8887351

MSD

Run ID: SKALAR2_221011A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100492-01A MSD

E3.8083.0491Ammonia as Nitrogen 81.2  74-129 250.020 1.393.861

Qual
RPD 
Limit

Analysis Date: 10/11/2022 05:29 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: Rain Event Composite (HR 8-24) SeqNo: 8887359

MSD

Run ID: SKALAR2_221011A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100547-02B MSD

0.92880.031011Ammonia as Nitrogen 93.8  74-129 250.020 4.240.969

The following samples were analyzed in this batch: 22100547-01B 22100547-02B
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ALS Group, USA

Sample Receipt Checklist
Holland, Michigan

Client Name: SPICER GROUP - BYRON CENTE

Work Order: 22100547

Date/Time Received: 06-Oct-22 14:00

Received by: JD

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: water
Carrier name: Client

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 4.1/5.1 c

Login Notes: ph<2

ir3

Cooler(s)/Kit(s):

06-Oct-22 07-Oct-22 Jason Delinger  Jodi Blouw

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 10/6/2022 4:04:33 PM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1
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Date: 21-Oct-22ALS Group, USA

Project: Branch & Derby Water Quality
Client: Spicer Group

Work Order: 22101328
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
22101328-01 Raw Event Comp 2 (HR I-7) Water 10/14/2022 09:45 10/14/2022 11:10
22101328-02 Raw Event Comp2 (HR 8-24) Water 10/14/2022 09:45 10/14/2022 11:10

Sample Summary Page 1 of  1
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Date: 21-Oct-22ALS Group, USA

Project: Branch & Derby Water Quality
Client: Spicer Group

Work Order: 22101328
Case Narrative

Samples for the above noted Work Order were received on 10/14/2022.  The attached 
"Sample Receipt Checklist" documents the status of custody seals, container integrity, 
preservation, and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section.  
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.  A copy of the laboratory's scope of accreditation is available 
upon request.

With the following exceptions, all sample analyses achieved analytical criteria.

Wet Chemistry:  

Batch R356129, Method A4500-H B-11, Sample LCS-R356129: Sample was processed 
outside of holding time, as the analysis is a field test and holding time is defined as 15 
minutes.

Batch R356078A, Method E365.1 R2.0, Sample 22101328-01C MS/MSD: The MS/MSD 
recovery was below the lower control limit.  The corresponding result in the parent sample 
may be biased low for this analyte: Total Phosphorus.

Case Narrative Page 1 of  1
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Project: Branch & Derby Water Quality
Sample ID: Raw Event Comp 2 (HR I-7)
Collection Date: 10/14/2022 09:45 AM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22101328

Dilution
 Factor

Lab ID: 22101328-01

ALS Group, USA Date: 21-Oct-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate J 10/14/2022 10:40 PM0.10 mg/L 10.0736

AMMONIA AS NITROGEN E350.1 R2.0 Analyst: EBB
Ammonia as Nitrogen 10/19/2022 04:14 AM0.020 mg NH3-N/L 10.18

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: EBB
Phosphorus, Total 10/19/2022 08:16 PM0.050 mg/L 10.44

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 10/20/2022 09:50 AM0.10 s.u. 18.30
Temperature H 10/20/2022 09:50 AM0.10 °C 117.8

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: SG
Phosphorus, Ortho-P (As P) 10/15/2022 02:46 PM0.050 mg/L 10.12

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: LADPrep: FILTER  10/19/22 17:58

Total Suspended Solids 10/20/2022 03:10 PM0.80 mg/L 17.47

Analytical Results Page 1 of  2
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Project: Branch & Derby Water Quality
Sample ID: Raw Event Comp2 (HR 8-24)
Collection Date: 10/14/2022 09:45 AM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22101328

Dilution
 Factor

Lab ID: 22101328-02

ALS Group, USA Date: 21-Oct-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate J 10/14/2022 10:50 PM0.10 mg/L 10.0568

AMMONIA AS NITROGEN E350.1 R2.0 Analyst: EBB
Ammonia as Nitrogen 10/19/2022 04:18 AM0.020 mg NH3-N/L 10.083

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: EBB
Phosphorus, Total 10/19/2022 08:29 PM0.050 mg/L 10.20

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 10/20/2022 09:50 AM0.10 s.u. 18.36
Temperature H 10/20/2022 09:50 AM0.10 °C 116.7

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: SG
Phosphorus, Ortho-P (As P) 10/15/2022 02:49 PM0.050 mg/L 10.10

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: LADPrep: FILTER  10/19/22 17:58

Total Suspended Solids 10/20/2022 03:10 PM0.92 mg/L 19.38
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Date: 21-Oct-22ALS Group, USA

Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22101328

QC BATCH REPORT

Batch ID: 205146 Instrument ID TSS Method: A2540 D-15

Qual
RPD 
Limit

Analysis Date: 10/20/2022 03:10 PM

Prep Date: 10/19/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8919328

MBLK

Run ID: TSS_221020B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-205146-205146

Total Suspended Solids 0.60U

Qual
RPD 
Limit

Analysis Date: 10/20/2022 03:10 PM

Prep Date: 10/19/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8919327

LCS

Run ID: TSS_221020B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-205146-205146

00100Total Suspended Solids 86  75-1116.086

Qual
RPD 
Limit

Analysis Date: 10/20/2022 03:10 PM

Prep Date: 10/19/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8919309

DUP

Run ID: TSS_221020B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100118-14A DUP

9000Total Suspended Solids 0  0-0 1012 6.984

Qual
RPD 
Limit

Analysis Date: 10/20/2022 03:10 PM

Prep Date: 10/19/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8919313

DUP

Run ID: TSS_221020B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101214-02G DUP

27.7800Total Suspended Solids 0  0-0 101.3 3.9228.89

The following samples were analyzed in this batch: 22101328-01A 22101328-02A
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22101328

QC BATCH REPORT

Batch ID: R355759 Instrument ID LACHAT Method: E365.1

Qual
RPD 
Limit

Analysis Date: 10/15/2022 02:44 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8903180

MBLK

Run ID: LACHAT_221015A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-R355759

Phosphorus, Ortho-P (As P) 0.050U

Qual
RPD 
Limit

Analysis Date: 10/15/2022 02:45 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8903181

LCS

Run ID: LACHAT_221015A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R355759

001Phosphorus, Ortho-P (As P) 98.8  90-1100.0500.9883

Qual
RPD 
Limit

Analysis Date: 10/15/2022 02:47 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: Raw Event Comp 2 (HR I-7) SeqNo: 8903183

MS

Run ID: LACHAT_221015A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101328-01B MS

00.12261Phosphorus, Ortho-P (As P) 92.1  90-1100.0501.044

Qual
RPD 
Limit

Analysis Date: 10/15/2022 02:48 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: Raw Event Comp 2 (HR I-7) SeqNo: 8903184

MSD

Run ID: LACHAT_221015A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101328-01B MSD

1.0440.12261Phosphorus, Ortho-P (As P) 95.2  90-110 200.050 2.931.075

The following samples were analyzed in this batch: 22101328-01B 22101328-02B
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22101328

QC BATCH REPORT

Batch ID: R355811 Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/14/2022 12:44 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904203

MBLK

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-A-R355811

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/14/2022 02:42 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904215

MBLK

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-R355811

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/14/2022 04:39 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904227

MBLK

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-R355811

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/14/2022 05:18 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904231

MBLK

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-B-R355811

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/14/2022 07:15 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904243

MBLK

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-R355811

JNitrogen, Nitrate 0.100.0367

Qual
RPD 
Limit

Analysis Date: 10/14/2022 09:12 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904255

MBLK

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-R355811

JNitrogen, Nitrate 0.100.0532

Qual
RPD 
Limit

Analysis Date: 10/14/2022 09:51 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904259

MBLK

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-C-R355811

JNitrogen, Nitrate 0.100.0302
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22101328

QC BATCH REPORT

Batch ID: R355811 Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/14/2022 11:09 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904267

MBLK

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-R355811

JNitrogen, Nitrate 0.100.0364

Qual
RPD 
Limit

Analysis Date: 10/14/2022 11:48 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904271

MBLK

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-R355811

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/14/2022 12:34 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904202

LCS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-A-R355811

002Nitrogen, Nitrate 95.5  90-1100.101.91

Qual
RPD 
Limit

Analysis Date: 10/14/2022 02:32 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904214

LCS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R355811

002Nitrogen, Nitrate 96.3  90-1100.101.926

Qual
RPD 
Limit

Analysis Date: 10/14/2022 04:29 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904226

LCS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R355811

002Nitrogen, Nitrate 95.3  90-1100.101.905

Qual
RPD 
Limit

Analysis Date: 10/14/2022 05:08 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904230

LCS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-B-R355811

002Nitrogen, Nitrate 95.1  90-1100.101.902

Qual
RPD 
Limit

Analysis Date: 10/14/2022 07:05 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904242

LCS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R355811

002Nitrogen, Nitrate 96.7  90-1100.101.934
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22101328

QC BATCH REPORT

Batch ID: R355811 Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/14/2022 09:03 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904254

LCS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R355811

002Nitrogen, Nitrate 94.4  90-1100.101.887

Qual
RPD 
Limit

Analysis Date: 10/14/2022 09:41 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904258

LCS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-C-R355811

002Nitrogen, Nitrate 95.4  90-1100.101.909

Qual
RPD 
Limit

Analysis Date: 10/14/2022 10:59 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904266

LCS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R355811

002Nitrogen, Nitrate 94.9  90-1100.101.898

Qual
RPD 
Limit

Analysis Date: 10/14/2022 11:38 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904270

LCS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-R355811

002Nitrogen, Nitrate 95.5  90-1100.101.91

Qual
RPD 
Limit

Analysis Date: 10/14/2022 07:35 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904245

MS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 16

Sample ID: 22101028-01B MS

H0032Nitrogen, Nitrate 93.4  80-1201.629.89

Qual
RPD 
Limit

Analysis Date: 10/14/2022 10:20 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904262

MS

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 10

Sample ID: 22101075-03C MS

H03.41320Nitrogen, Nitrate 97.8  80-1201.022.97

Qual
RPD 
Limit

Analysis Date: 10/14/2022 07:45 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904246

MSD

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 16

Sample ID: 22101028-01B MSD

H29.89032Nitrogen, Nitrate 94.5  80-120 201.6 1.1930.25
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22101328

QC BATCH REPORT

Batch ID: R355811 Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/14/2022 10:30 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8904263

MSD

Run ID: IC3_221014A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 10

Sample ID: 22101075-03C MSD

H22.973.41320Nitrogen, Nitrate 97.5  80-120 201.0 0.29622.9

The following samples were analyzed in this batch: 22101328-01B 22101328-02B
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22101328

QC BATCH REPORT

Batch ID: R355982D Instrument ID SKALAR2 Method: E350.1 R2.0

Qual
RPD 
Limit

Analysis Date: 10/19/2022 02:30 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8912508

MBLK

Run ID: SKALAR2_221018B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK5-R355982D

Ammonia as Nitrogen 0.020U

Qual
RPD 
Limit

Analysis Date: 10/19/2022 02:34 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8912509

LCS

Run ID: SKALAR2_221018B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS5-R355982D

001Ammonia as Nitrogen 97  90-1100.0200.9697

Qual
RPD 
Limit

Analysis Date: 10/19/2022 03:08 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8912513

MS

Run ID: SKALAR2_221018B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101086-02A MS

0-0.0098561Ammonia as Nitrogen 95.2  90-1100.0200.9421

Qual
RPD 
Limit

Analysis Date: 10/19/2022 04:31 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8912528

MS

Run ID: SKALAR2_221018B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101350-01A MS

00.63071Ammonia as Nitrogen 97.7  90-1100.0201.607

Qual
RPD 
Limit

Analysis Date: 10/19/2022 03:12 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8912514

MSD

Run ID: SKALAR2_221018B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101086-02A MSD

0.9421-0.0098561Ammonia as Nitrogen 99.3  90-110 200.020 4.250.983

Qual
RPD 
Limit

Analysis Date: 10/19/2022 04:35 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8912529

MSD

Run ID: SKALAR2_221018B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101350-01A MSD

1.6070.63071Ammonia as Nitrogen 91.5  90-110 200.020 3.931.545

The following samples were analyzed in this batch: 22101328-01C 22101328-02C

QC Page: 7 of  9
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22101328

QC BATCH REPORT

Batch ID: R356078A Instrument ID SKALAR2 Method: E365.1 R2.0

Qual
RPD 
Limit

Analysis Date: 10/19/2022 06:58 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916014

MBLK

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK1-R356078A

Phosphorus, Total 0.050U

Qual
RPD 
Limit

Analysis Date: 10/19/2022 07:01 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916015

LCS

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS1-R356078A

002.5Phosphorus, Total 91.3  90-1100.0502.282

Qual
RPD 
Limit

Analysis Date: 10/19/2022 08:20 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: Raw Event Comp 2 (HR I-7) SeqNo: 8916034

MS

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101328-01C MS

S00.43842.5Phosphorus, Total 84.3  90-1100.0502.545

Qual
RPD 
Limit

Analysis Date: 10/19/2022 09:02 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916044

MS

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101343-03A MS

0-0.09982.5Phosphorus, Total 96.7  90-1100.0502.317

Qual
RPD 
Limit

Analysis Date: 10/19/2022 08:25 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: Raw Event Comp 2 (HR I-7) SeqNo: 8916035

MSD

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101328-01C MSD

S2.5450.43842.5Phosphorus, Total 85.7  90-110 200.050 1.362.58

Qual
RPD 
Limit

Analysis Date: 10/19/2022 09:06 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916045

MSD

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101343-03A MSD

2.317-0.09982.5Phosphorus, Total 93  90-110 200.050 4.052.225

The following samples were analyzed in this batch: 22101328-01C 22101328-02C

QC Page: 8 of  9
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Project: Branch & Derby Water Quality

Client: Spicer Group
Work Order: 22101328

QC BATCH REPORT

Batch ID: R356129 Instrument ID WETCHEM Method: A4500-H B-11

Qual
RPD 
Limit

Analysis Date: 10/20/2022 09:50 AM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8918803

LCS

Run ID: WETCHEM_221020E

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R356129-R356129

004pH (laboratory) 101  92-1080.104.03

Qual
RPD 
Limit

Analysis Date: 10/20/2022 09:50 AM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: Raw Event Comp 2 (HR I-7) SeqNo: 8918805

DUP

Run ID: WETCHEM_221020E

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101328-01B DUP

HH8.300pH (laboratory) 0  0-0 50.10 0.3618.33

HH17.800Temperature 0  0-00.10 0.5617.9

The following samples were analyzed in this batch: 22101328-01B 22101328-02B

QC Page: 9 of  9
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ALS Group, USA

Sample Receipt Checklist
Holland, Michigan

Client Name: SPICER GROUP - BYRON CENTE

Work Order: 22101328

Date/Time Received: 14-Oct-22 11:10

Received by: KRW

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Water
Carrier name: Client

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 4.0/5.0 C

Login Notes: ph Check <2

IR3

Cooler(s)/Kit(s):

14-Oct-22 17-Oct-22 Keith Wierenga  Jodi Blouw

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 10/14/2022 3:48:01 PM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1
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Date: 28-Oct-22ALS Group, USA

Project: Branch & Derby Monitoring
Client: Spicer Group

Work Order: 22101658
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
22101658-01 Rain Event Comp #3 (HR 1-7) Water 10/18/2022 13:45 10/19/2022 08:00
22101658-02 Rain Event Comp #3 (HR 8-24) Water 10/18/2022 13:50 10/19/2022 08:00

Sample Summary Page 1 of  1
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Date: 28-Oct-22ALS Group, USA

Project: Branch & Derby Monitoring
Client: Spicer Group

Work Order: 22101658
Case Narrative

Samples for the above noted Work Order were received on 10/19/2022.  The attached 
"Sample Receipt Checklist" documents the status of custody seals, container integrity, 
preservation, and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section.  
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.  A copy of the laboratory's scope of accreditation is available 
upon request.

With the following exceptions, all sample analyses achieved analytical criteria.

Wet Chemistry:  
No other deviations or anomalies were noted.

Case Narrative Page 1 of  1
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Project: Branch & Derby Monitoring
Sample ID: Rain Event Comp #3 (HR 1-7)
Collection Date: 10/18/2022 01:45 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22101658

Dilution
 Factor

Lab ID: 22101658-01

ALS Group, USA Date: 28-Oct-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate 10/19/2022 02:47 PM0.10 mg/L 1U

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: EBB
Ammonia as Nitrogen 10/21/2022 07:16 PM0.020 mg NH3-N/L 10.092

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: EBB
Phosphorus, Total 10/20/2022 02:11 AM0.050 mg/L 10.49

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 10/25/2022 01:16 PM0.10 s.u. 17.99
Temperature H 10/25/2022 01:16 PM0.10 °C 121.1

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: SG
Phosphorus, Ortho-P (As P) 10/19/2022 09:52 AM0.050 mg/L 10.11

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: SRNPrep: FILTER  10/24/22 18:45

Total Suspended Solids 10/25/2022 03:54 PM1.2 mg/L 119.4

Analytical Results Page 1 of  2

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Branch & Derby Monitoring
Sample ID: Rain Event Comp #3 (HR 8-24)
Collection Date: 10/18/2022 01:50 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22101658

Dilution
 Factor

Lab ID: 22101658-02

ALS Group, USA Date: 28-Oct-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate 10/19/2022 02:57 PM0.10 mg/L 10.517

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: EBB
Ammonia as Nitrogen 10/21/2022 07:45 PM0.020 mg NH3-N/L 10.16

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: EBB
Phosphorus, Total 10/20/2022 02:15 AM0.050 mg/L 10.34

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 10/25/2022 01:16 PM0.10 s.u. 17.80
Temperature H 10/25/2022 01:16 PM0.10 °C 121.2

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: SG
Phosphorus, Ortho-P (As P) 10/19/2022 09:53 AM0.050 mg/L 10.15

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: SRNPrep: FILTER  10/24/22 18:45

Total Suspended Solids 10/25/2022 03:54 PM3.0 mg/L 156.0

Analytical Results Page 2 of  2
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Date: 28-Oct-22ALS Group, USA

Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101658

QC BATCH REPORT

Batch ID: 205389 Instrument ID TSS Method: A2540 D-15

Qual
RPD 
Limit

Analysis Date: 10/25/2022 03:54 PM

Prep Date: 10/24/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8936649

MBLK

Run ID: TSS_221025C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-205389-205389

Total Suspended Solids 0.60U

Qual
RPD 
Limit

Analysis Date: 10/25/2022 03:54 PM

Prep Date: 10/24/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8936648

LCS

Run ID: TSS_221025C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-205389-205389

00100Total Suspended Solids 101  75-1116.0101

Qual
RPD 
Limit

Analysis Date: 10/25/2022 03:54 PM

Prep Date: 10/24/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8936627

DUP

Run ID: TSS_221025C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100118-20A DUP

6400Total Suspended Solids 0  0-0 1012 064

Qual
RPD 
Limit

Analysis Date: 10/25/2022 03:54 PM

Prep Date: 10/24/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8936640

DUP

Run ID: TSS_221025C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101728-02B DUP

18.6700Total Suspended Solids 0  0-0 104.0 018.67

The following samples were analyzed in this batch: 22101658-01A 22101658-02A

QC Page: 1 of  6
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101658

QC BATCH REPORT

Batch ID: R355990 Instrument ID LACHAT2 Method: E365.1

Qual
RPD 
Limit

Analysis Date: 10/19/2022 09:18 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8912773

MBLK

Run ID: LACHAT2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-R355990

JPhosphorus, Ortho-P (As P) 0.0500.03585

Qual
RPD 
Limit

Analysis Date: 10/19/2022 09:19 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8912774

LCS

Run ID: LACHAT2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R355990

001Phosphorus, Ortho-P (As P) 93.9  90-1100.0500.9392

Qual
RPD 
Limit

Analysis Date: 10/19/2022 09:21 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8912776

MS

Run ID: LACHAT2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101643-01H MS

00.15261Phosphorus, Ortho-P (As P) 98.8  90-1100.0501.141

Qual
RPD 
Limit

Analysis Date: 10/19/2022 09:22 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8912777

MSD

Run ID: LACHAT2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101643-01H MSD

1.1410.15261Phosphorus, Ortho-P (As P) 93  90-110 200.050 5.221.083

The following samples were analyzed in this batch: 22101658-01C 22101658-02C

QC Page: 2 of  6
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101658

QC BATCH REPORT

Batch ID: R356078C Instrument ID SKALAR2 Method: E365.1 R2.0

Qual
RPD 
Limit

Analysis Date: 10/19/2022 11:57 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916086

MBLK

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK3-R356078C

Phosphorus, Total 0.050U

Qual
RPD 
Limit

Analysis Date: 10/20/2022 12:01 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916087

LCS

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS3-R356078C

002.5Phosphorus, Total 91.8  90-1100.0502.296

Qual
RPD 
Limit

Analysis Date: 10/20/2022 01:00 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916101

MS

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101643-01G MS

0-0.087442.5Phosphorus, Total 92.8  90-1100.0502.233

Qual
RPD 
Limit

Analysis Date: 10/20/2022 01:50 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916113

MS

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101300-01F MS

00.30462.5Phosphorus, Total 94.3  90-1100.0502.663

Qual
RPD 
Limit

Analysis Date: 10/20/2022 01:04 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916102

MSD

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101643-01G MSD

S2.233-0.087442.5Phosphorus, Total 88.4  90-110 200.050 5.052.123

Qual
RPD 
Limit

Analysis Date: 10/20/2022 01:54 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916114

MSD

Run ID: SKALAR2_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101300-01F MSD

2.6630.30462.5Phosphorus, Total 92.6  90-110 200.050 1.612.62

The following samples were analyzed in this batch: 22101658-01B 22101658-02B

QC Page: 3 of  6
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101658

QC BATCH REPORT

Batch ID: R356094a Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/19/2022 12:01 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916750

MBLK

Run ID: IC3_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-A-R356094a

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/19/2022 11:51 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916749

LCS

Run ID: IC3_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-A-R356094a

002Nitrogen, Nitrate 98.9  90-1100.101.978

Qual
RPD 
Limit

Analysis Date: 10/19/2022 02:28 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916765

MS

Run ID: IC3_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 40

Sample ID: 22101596-02A MS

036.1180Nitrogen, Nitrate 98.8  80-1204.0115.1

Qual
RPD 
Limit

Analysis Date: 10/19/2022 02:37 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8916766

MSD

Run ID: IC3_221019A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 40

Sample ID: 22101596-02A MSD

115.136.1180Nitrogen, Nitrate 97.8  80-120 204.0 0.659114.4

The following samples were analyzed in this batch: 22101658-01C 22101658-02C

QC Page: 4 of  6
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101658

QC BATCH REPORT

Batch ID: R356322D Instrument ID SKALAR2 Method: A4500-NH3 G-11

Qual
RPD 
Limit

Analysis Date: 10/21/2022 07:07 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8926915

MBLK

Run ID: SKALAR2_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK4-R356322D

JAmmonia as Nitrogen 0.0200.0114

Qual
RPD 
Limit

Analysis Date: 10/21/2022 07:12 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8926916

LCS

Run ID: SKALAR2_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS4-R356322D

001Ammonia as Nitrogen 100  74-1290.0201.003

Qual
RPD 
Limit

Analysis Date: 10/21/2022 07:19 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: Rain Event Comp #3 (HR 1-7) SeqNo: 8926918

MS

Run ID: SKALAR2_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101658-01B MS

00.09241Ammonia as Nitrogen 95.9  74-1290.0201.051

Qual
RPD 
Limit

Analysis Date: 10/21/2022 08:12 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8926930

MS

Run ID: SKALAR2_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101822-01D MS

S02.1451Ammonia as Nitrogen -23.1  74-1290.0201.914

Qual
RPD 
Limit

Analysis Date: 10/21/2022 07:41 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: Rain Event Comp #3 (HR 1-7) SeqNo: 8926923

MSD

Run ID: SKALAR2_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101658-01B MSD

1.0510.09241Ammonia as Nitrogen 97.9  74-129 250.020 1.941.072

Qual
RPD 
Limit

Analysis Date: 10/21/2022 08:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8926931

MSD

Run ID: SKALAR2_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101822-01D MSD

S02.1451Ammonia as Nitrogen -24.8  74-129 250.020 01.897

The following samples were analyzed in this batch: 22101658-01B 22101658-02B
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101658

QC BATCH REPORT

Batch ID: R356488 Instrument ID Titrator 1 Method: A4500-H B-11

Qual
RPD 
Limit

Analysis Date: 10/25/2022 01:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8935750

LCS

Run ID: TITRATOR 1_221025C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R356488-R356488

004pH (laboratory) 101  92-1080.104.03

Qual
RPD 
Limit

Analysis Date: 10/25/2022 01:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8935758

DUP

Run ID: TITRATOR 1_221025C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101846-24D DUP

H7.800pH (laboratory) 0  0-0 50.10 0.3847.83

H21.1200Temperature 0  0-00.10 0.14221.15

Qual
RPD 
Limit

Analysis Date: 10/25/2022 01:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8935760

DUP

Run ID: TITRATOR 1_221025C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101846-25D DUP

H7.1900pH (laboratory) 0  0-0 50.10 0.5557.23

H21.1400Temperature 0  0-00.10 0.37921.06

The following samples were analyzed in this batch: 22101658-01C 22101658-02C

QC Page: 6 of  6
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS Group, USA

Sample Receipt Checklist
Holland, Michigan

Client Name: SPICER GROUP - BYRON CENTE

Work Order: 22101658

Date/Time Received: 19-Oct-22 08:00

Received by: DS

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Water
Carrier name: Client

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 4.7/5.7 c

Login Notes: pH check <2.

IR3

Cooler(s)/Kit(s):

19-Oct-22 19-Oct-22 Diane Shaw  Chad Whelton

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 10/19/2022 8:29:02 AM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1
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Date: 02-Nov-22ALS Group, USA

Project: Branch & Derby Monitoring
Client: Spicer Group

Work Order: 22101995
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
22101995-01 Rain Event Comp #4 (HR 1-7) Water 10/21/2022 09:10 10/21/2022 10:40
22101995-02 Rain Event Comp #4 (HR 8-24) Water 10/21/2022 09:15 10/21/2022 10:40

Sample Summary Page 1 of  1
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Date: 02-Nov-22ALS Group, USA

Project: Branch & Derby Monitoring
Client: Spicer Group

Work Order: 22101995
Case Narrative

Samples for the above noted Work Order were received on 10/21/2022.  The attached 
"Sample Receipt Checklist" documents the status of custody seals, container integrity, 
preservation, and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section.  
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.  A copy of the laboratory's scope of accreditation is available 
upon request.

With the following exceptions, all sample analyses achieved analytical criteria.

Wet Chemistry:  

Batch R356488, Method A4500-H B-11: Samples were processed outside of holding time for 
pH, as the analysis is a field test and holding time is defined as 15 minutes.

Case Narrative Page 1 of  1
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Project: Branch & Derby Monitoring
Sample ID: Rain Event Comp #4 (HR 1-7)
Collection Date: 10/21/2022 09:10 AM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22101995

Dilution
 Factor

Lab ID: 22101995-01

ALS Group, USA Date: 02-Nov-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate 10/21/2022 06:15 PM0.10 mg/L 10.927

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: EBB
Ammonia as Nitrogen 11/1/2022 02:29 PM0.020 mg NH3-N/L 10.038

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: EBB
Phosphorus, Total J 10/28/2022 12:07 AM0.050 mg/L 10.044

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 10/25/2022 01:16 PM0.10 s.u. 16.58
Temperature H 10/25/2022 01:16 PM0.10 °C 121.4

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: SG
Phosphorus, Ortho-P (As P) 10/21/2022 03:24 PM0.050 mg/L 10.088

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: SRNPrep: FILTER  10/27/22 13:04

Total Suspended Solids 10/28/2022 01:26 PM0.86 mg/L 17.86

Analytical Results Page 1 of  2
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Project: Branch & Derby Monitoring
Sample ID: Rain Event Comp #4 (HR 8-24)
Collection Date: 10/21/2022 09:15 AM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22101995

Dilution
 Factor

Lab ID: 22101995-02

ALS Group, USA Date: 02-Nov-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate 10/21/2022 06:24 PM0.10 mg/L 10.821

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: EBB
Ammonia as Nitrogen J 11/1/2022 02:34 PM0.020 mg NH3-N/L 10.014

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: EBB
Phosphorus, Total 10/28/2022 12:11 AM0.050 mg/L 10.054

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 10/25/2022 01:16 PM0.10 s.u. 17.37
Temperature H 10/25/2022 01:16 PM0.10 °C 121.3

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: SG
Phosphorus, Ortho-P (As P) 10/21/2022 03:27 PM0.050 mg/L 10.088

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: SRNPrep: FILTER  10/27/22 13:04

Total Suspended Solids 10/28/2022 01:26 PM1.5 mg/L 129.8

Analytical Results Page 2 of  2
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Date: 02-Nov-22ALS Group, USA

Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101995

QC BATCH REPORT

Batch ID: 205617 Instrument ID TSS Method: A2540 D-15

Qual
RPD 
Limit

Analysis Date: 10/28/2022 01:26 PM

Prep Date: 10/27/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8950100

MBLK

Run ID: TSS_221028A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-205617-205617

Total Suspended Solids 0.60U

Qual
RPD 
Limit

Analysis Date: 10/28/2022 01:26 PM

Prep Date: 10/27/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8950099

LCS

Run ID: TSS_221028A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-205617-205617

00100Total Suspended Solids 91  75-1116.091

Qual
RPD 
Limit

Analysis Date: 10/28/2022 01:26 PM

Prep Date: 10/27/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8950080

DUP

Run ID: TSS_221028A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101998-03C DUP

4200Total Suspended Solids 0  0-0 104.0 1.5742.67

Qual
RPD 
Limit

Analysis Date: 10/28/2022 01:26 PM

Prep Date: 10/27/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8950083

DUP

Run ID: TSS_221028A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102035-01C DUP

16.6700Total Suspended Solids 0  0-0 101.3 2.6317.11

The following samples were analyzed in this batch: 22101995-01A 22101995-02A

QC Page: 1 of  7
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101995

QC BATCH REPORT

Batch ID: R356261 Instrument ID LACHAT2 Method: E365.1

Qual
RPD 
Limit

Analysis Date: 10/21/2022 03:22 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8924529

MBLK

Run ID: LACHAT2_221021C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-R356261

Phosphorus, Ortho-P (As P) 0.050U

Qual
RPD 
Limit

Analysis Date: 10/21/2022 03:23 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8924530

LCS

Run ID: LACHAT2_221021C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R356261

001Phosphorus, Ortho-P (As P) 105  90-1100.0501.05

Qual
RPD 
Limit

Analysis Date: 10/21/2022 03:25 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: Rain Event Comp #4 (HR 1-7) SeqNo: 8924533

MS

Run ID: LACHAT2_221021C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101995-01C  MS

00.088171Phosphorus, Ortho-P (As P) 103  90-1100.0501.118

Qual
RPD 
Limit

Analysis Date: 10/21/2022 03:26 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: Rain Event Comp #4 (HR 1-7) SeqNo: 8924534

MSD

Run ID: LACHAT2_221021C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101995-01C MSD

1.1180.088171Phosphorus, Ortho-P (As P) 91.7  90-110 200.050 10.61.005

The following samples were analyzed in this batch: 22101995-01C 22101995-02C

QC Page: 2 of  7
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101995

QC BATCH REPORT

Batch ID: R356298B Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/21/2022 05:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8926091

MBLK

Run ID: IC3_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-D-R356298B

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/21/2022 07:13 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8926103

MBLK

Run ID: IC3_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-E-R356298B

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/21/2022 09:10 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8926115

MBLK

Run ID: IC3_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-F-R356298B

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/21/2022 05:06 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8926090

LCS

Run ID: IC3_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-D-R356298B

002Nitrogen, Nitrate 95.3  90-1100.101.906

Qual
RPD 
Limit

Analysis Date: 10/21/2022 07:03 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8926102

LCS

Run ID: IC3_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-E-R356298B

002Nitrogen, Nitrate 95.8  90-1100.101.916

Qual
RPD 
Limit

Analysis Date: 10/21/2022 09:00 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8926114

LCS

Run ID: IC3_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-F-R356298B

002Nitrogen, Nitrate 95.6  90-1100.101.913

Qual
RPD 
Limit

Analysis Date: 10/21/2022 05:35 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8926093

MS

Run ID: IC3_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 40

Sample ID: 22101875-01A MS

H021.7880Nitrogen, Nitrate 98.7  80-1204.0100.7

QC Page: 3 of  7
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101995

QC BATCH REPORT

Batch ID: R356298B Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/21/2022 05:45 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8926094

MSD

Run ID: IC3_221021A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 40

Sample ID: 22101875-01A MSD

H100.721.7880Nitrogen, Nitrate 99.7  80-120 204.0 0.842101.6

The following samples were analyzed in this batch: 22101995-01C 22101995-02C

QC Page: 4 of  7
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101995

QC BATCH REPORT

Batch ID: R356488 Instrument ID Titrator 1 Method: A4500-H B-11

Qual
RPD 
Limit

Analysis Date: 10/25/2022 01:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8935750

LCS

Run ID: TITRATOR 1_221025C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R356488-R356488

004pH (laboratory) 101  92-1080.104.03

Qual
RPD 
Limit

Analysis Date: 10/25/2022 01:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8935758

DUP

Run ID: TITRATOR 1_221025C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101846-24D DUP

H7.800pH (laboratory) 0  0-0 50.10 0.3847.83

H21.1200Temperature 0  0-00.10 0.14221.15

Qual
RPD 
Limit

Analysis Date: 10/25/2022 01:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8935760

DUP

Run ID: TITRATOR 1_221025C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101846-25D DUP

H7.1900pH (laboratory) 0  0-0 50.10 0.5557.23

H21.1400Temperature 0  0-00.10 0.37921.06

The following samples were analyzed in this batch: 22101995-01C 22101995-02C

QC Page: 5 of  7
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101995

QC BATCH REPORT

Batch ID: R356751D Instrument ID SKALAR2 Method: E365.1 R2.0

Qual
RPD 
Limit

Analysis Date: 10/27/2022 10:19 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8947796

MBLK

Run ID: SKALAR2_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK4-R356751D

Phosphorus, Total 0.050U

Qual
RPD 
Limit

Analysis Date: 10/27/2022 10:41 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8947801

LCS

Run ID: SKALAR2_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS4-R356751D

002.5Phosphorus, Total 101  90-1100.0502.526

Qual
RPD 
Limit

Analysis Date: 10/27/2022 11:46 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8947817

MS

Run ID: SKALAR2_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102116-01A MS

01.152.5Phosphorus, Total 92.9  90-1100.0503.473

Qual
RPD 
Limit

Analysis Date: 10/28/2022 12:41 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8947830

MS

Run ID: SKALAR2_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102021-01F MS

0-0.03122.5Phosphorus, Total 95.4  90-1100.0502.353

Qual
RPD 
Limit

Analysis Date: 10/27/2022 11:50 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8947818

MSD

Run ID: SKALAR2_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102116-01A MSD

3.4731.152.5Phosphorus, Total 95.1  90-110 200.050 1.533.527

Qual
RPD 
Limit

Analysis Date: 10/28/2022 12:45 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8947831

MSD

Run ID: SKALAR2_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102021-01F MSD

2.353-0.03122.5Phosphorus, Total 96.1  90-110 200.050 0.8352.372

The following samples were analyzed in this batch: 22101995-01B 22101995-02B

QC Page: 6 of  7
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22101995

QC BATCH REPORT

Batch ID: R357093A Instrument ID SKALAR2 Method: A4500-NH3 G-11

Qual
RPD 
Limit

Analysis Date: 11/1/2022 07:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962065

MBLK

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK1-R357093A

Ammonia as Nitrogen 0.020U

Qual
RPD 
Limit

Analysis Date: 11/1/2022 07:21 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962066

LCS

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS1-R357093A

001Ammonia as Nitrogen 107  74-1290.0201.066

Qual
RPD 
Limit

Analysis Date: 11/1/2022 01:31 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962002

MS

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101916-03D MS

00.32041Ammonia as Nitrogen 97.8  74-1290.0201.299

Qual
RPD 
Limit

Analysis Date: 11/1/2022 07:55 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962074

MS

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100683-08A MS

00.4951Ammonia as Nitrogen 111  74-1290.0201.605

Qual
RPD 
Limit

Analysis Date: 11/1/2022 01:35 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962003

MSD

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22101916-03D MSD

1.2990.32041Ammonia as Nitrogen 98.6  74-129 250.020 0.5841.306

Qual
RPD 
Limit

Analysis Date: 11/1/2022 07:59 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962075

MSD

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100683-08A MSD

1.6050.4951Ammonia as Nitrogen 98.2  74-129 250.020 8.291.477

The following samples were analyzed in this batch: 22101995-01B 22101995-02B

QC Page: 7 of  7
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ALS Group, USA

Sample Receipt Checklist
Holland, Michigan

Client Name: SPICER GROUP - BYRON CENTE

Work Order: 22101995

Date/Time Received: 21-Oct-22 10:40

Received by: DS

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Water
Carrier name: Client

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 4.8/5.8 c

Login Notes: pH check <2

IR3

Cooler(s)/Kit(s):

21-Oct-22 24-Oct-22 Diane Shaw  Chad Whelton

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 10/21/2022 10:56:18 AM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:
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Date: 07-Nov-22ALS Group, USA

Project: Branch & Derby Monitoring
Client: Spicer Group

Work Order: 22102414
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
22102414-01 Rain Event Comp #5 (HR 1-7) Water 10/26/2022 16:35 10/27/2022 08:00
22102414-02 Rain Event Comp #5 (HR 8-24) Water 10/26/2022 16:45 10/27/2022 08:00

Sample Summary Page 1 of  1
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Date: 07-Nov-22ALS Group, USA

Project: Branch & Derby Monitoring
Client: Spicer Group

Work Order: 22102414
Case Narrative

Samples for the above noted Work Order were received on 10/27/2022.  The attached 
"Sample Receipt Checklist" documents the status of custody seals, container integrity, 
preservation, and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section.  
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.  A copy of the laboratory's scope of accreditation is available 
upon request.

With the following exceptions, all sample analyses achieved analytical criteria.

Wet Chemistry:  

Batch R357018, Method A4500-H B-11, Sample LCS-R357018: Sample was processed 
outside of holding time, as the analysis is a field test and holding time is defined as 15 
minutes.

Case Narrative Page 1 of  1
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Project: Branch & Derby Monitoring
Sample ID: Rain Event Comp #5 (HR 1-7)
Collection Date: 10/26/2022 04:35 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22102414

Dilution
 Factor

Lab ID: 22102414-01

ALS Group, USA Date: 07-Nov-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate 10/27/2022 01:00 PM0.10 mg/L 10.276

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: EBB
Ammonia as Nitrogen 11/2/2022 02:20 AM0.020 mg NH3-N/L 10.042

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: EBB
Phosphorus, Total 11/2/2022 06:23 PM0.050 mg/L 1U

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 10/31/2022 04:16 PM0.10 s.u. 18.14
Temperature H 10/31/2022 04:16 PM0.10 °C 121.3

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 10/27/2022 09:21 AM0.050 mg/L 10.090

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: SRNPrep: FILTER  10/31/22 16:42

Total Suspended Solids 11/1/2022 02:07 PM1.2 mg/L 120.4

Analytical Results Page 1 of  2
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Project: Branch & Derby Monitoring
Sample ID: Rain Event Comp #5 (HR 8-24)
Collection Date: 10/26/2022 04:45 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22102414

Dilution
 Factor

Lab ID: 22102414-02

ALS Group, USA Date: 07-Nov-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate 10/27/2022 01:10 PM0.10 mg/L 10.182

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: EBB
Ammonia as Nitrogen 11/2/2022 02:23 AM0.020 mg NH3-N/L 10.021

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: EBB
Phosphorus, Total 11/2/2022 06:25 PM0.050 mg/L 1U

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 10/31/2022 04:16 PM0.10 s.u. 18.20
Temperature H 10/31/2022 04:16 PM0.10 °C 121.3

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 10/27/2022 09:22 AM0.050 mg/L 10.083

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: SRNPrep: FILTER  11/1/22 13:20

Total Suspended Solids 11/2/2022 01:55 PM0.80 mg/L 19.60

Analytical Results Page 2 of  2
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Date: 07-Nov-22ALS Group, USA

Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22102414

QC BATCH REPORT

Batch ID: 205803 Instrument ID TSS Method: A2540 D-15

Qual
RPD 
Limit

Analysis Date: 11/1/2022 02:07 PM

Prep Date: 10/31/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8960549

MBLK

Run ID: TSS_221101B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-205803-205803

Total Suspended Solids 0.60U

Qual
RPD 
Limit

Analysis Date: 11/1/2022 02:07 PM

Prep Date: 10/31/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8960548

LCS

Run ID: TSS_221101B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-205803-205803

00100Total Suspended Solids 92  75-1116.092

Qual
RPD 
Limit

Analysis Date: 11/1/2022 02:07 PM

Prep Date: 10/31/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8960528

DUP

Run ID: TSS_221101B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22100118-24A DUP

42.6700Total Suspended Solids 0  0-0 108.0 6.4540

Qual
RPD 
Limit

Analysis Date: 11/1/2022 02:07 PM

Prep Date: 10/31/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8960538

DUP

Run ID: TSS_221101B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102326-03C DUP

14000Total Suspended Solids 0  0-0 106.0 2.9136

The following samples were analyzed in this batch: 22102414-01A

QC Page: 1 of  8
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22102414

QC BATCH REPORT

Batch ID: 205842 Instrument ID TSS Method: A2540 D-15

Qual
RPD 
Limit

Analysis Date: 11/2/2022 01:55 PM

Prep Date: 11/1/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8964863

MBLK

Run ID: TSS_221102A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-205842-205842

Total Suspended Solids 0.60U

Qual
RPD 
Limit

Analysis Date: 11/2/2022 01:55 PM

Prep Date: 11/1/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8964862

LCS

Run ID: TSS_221102A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-205842-205842

00100Total Suspended Solids 94  75-1116.094

Qual
RPD 
Limit

Analysis Date: 11/2/2022 01:55 PM

Prep Date: 11/1/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8964856

DUP

Run ID: TSS_221102A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102612-01E DUP

3600Total Suspended Solids 0  0-0 103.0 1.435.5

Qual
RPD 
Limit

Analysis Date: 11/2/2022 01:55 PM

Prep Date: 11/1/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8964859

DUP

Run ID: TSS_221102A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102612-03E DUP

17600Total Suspended Solids 0  0-0 106.0 0176

The following samples were analyzed in this batch: 22102414-02A

QC Page: 2 of  8
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22102414

QC BATCH REPORT

Batch ID: R356656A Instrument ID LACHAT2 Method: E365.1

Qual
RPD 
Limit

Analysis Date: 10/27/2022 09:26 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8942884

MBLK

Run ID: LACHAT2_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-R356656A

Phosphorus, Ortho-P (As P) 0.050U

Qual
RPD 
Limit

Analysis Date: 10/27/2022 09:18 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8942877

LCS

Run ID: LACHAT2_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R356656A

001Phosphorus, Ortho-P (As P) 104  90-1100.0501.044

Qual
RPD 
Limit

Analysis Date: 10/27/2022 09:23 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: Rain Event Comp #5 (HR 8-24) SeqNo: 8942881

MS

Run ID: LACHAT2_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102414-02C MS

00.083111Phosphorus, Ortho-P (As P) 99.8  90-1100.0501.081

Qual
RPD 
Limit

Analysis Date: 10/27/2022 09:24 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: Rain Event Comp #5 (HR 8-24) SeqNo: 8942882

MSD

Run ID: LACHAT2_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102414-02C MSD

1.0810.083111Phosphorus, Ortho-P (As P) 96.2  90-110 200.050 3.391.045

The following samples were analyzed in this batch: 22102414-01C 22102414-02C

QC Page: 3 of  8
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22102414

QC BATCH REPORT

Batch ID: R356770A Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/27/2022 12:41 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8948269

MBLK

Run ID: IC3_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-A-R356770A

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/27/2022 02:38 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8948281

MBLK

Run ID: IC3_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-B-R356770A

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/27/2022 04:35 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8948293

MBLK

Run ID: IC3_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-C-R356770A

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 10/27/2022 12:31 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8948268

LCS

Run ID: IC3_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-A-R356770A

002Nitrogen, Nitrate 95.8  90-1100.101.916

Qual
RPD 
Limit

Analysis Date: 10/27/2022 02:28 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8948280

LCS

Run ID: IC3_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-B-R356770A

002Nitrogen, Nitrate 95.6  90-1100.101.912

Qual
RPD 
Limit

Analysis Date: 10/27/2022 04:26 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8948292

LCS

Run ID: IC3_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-C-R356770A

002Nitrogen, Nitrate 95.6  90-1100.101.912

Qual
RPD 
Limit

Analysis Date: 10/27/2022 01:30 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8948274

MS

Run ID: IC3_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 40

Sample ID: 22101872-04B MS

H0080Nitrogen, Nitrate 97.2  80-1204.077.76

QC Page: 4 of  8
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22102414

QC BATCH REPORT

Batch ID: R356770A Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 10/27/2022 01:39 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8948275

MSD

Run ID: IC3_221027A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 40

Sample ID: 22101872-04B MSD

H77.76080Nitrogen, Nitrate 97.4  80-120 204.0 0.19577.91

The following samples were analyzed in this batch: 22102414-01C 22102414-02C
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22102414

QC BATCH REPORT

Batch ID: R357018 Instrument ID Titrator 1 Method: E150.1

Qual
RPD 
Limit

Analysis Date: 10/31/2022 04:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8958693

LCS

Run ID: TITRATOR 1_221031A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R357018-R357018

004pH (laboratory) 100  92-1080.104.02

Qual
RPD 
Limit

Analysis Date: 10/31/2022 04:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8958700

LCS

Run ID: TITRATOR 1_221031A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R357018-R357018

004pH (laboratory) 100  92-1080.104.02

Qual
RPD 
Limit

Analysis Date: 10/31/2022 04:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8958703

LCS

Run ID: TITRATOR 1_221031A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R357018-R357018

004pH (laboratory) 100  92-1080.104.02

Qual
RPD 
Limit

Analysis Date: 10/31/2022 04:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8958695

DUP

Run ID: TITRATOR 1_221031A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102287-25A DUP

H7.8600pH (laboratory) 0  0-0 50.10 0.3827.83

H21.7300Temperature 00.10 0.69321.58

Qual
RPD 
Limit

Analysis Date: 10/31/2022 04:16 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8958706

DUP

Run ID: TITRATOR 1_221031A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102287-26A DUP

H7.5700pH (laboratory) 0  0-0 50.10 1.337.47

H21.5100Temperature 0  0-00.10 0.1421.48

The following samples were analyzed in this batch: 22102414-01C 22102414-02C
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22102414

QC BATCH REPORT

Batch ID: R357093D Instrument ID SKALAR2 Method: A4500-NH3 G-11

Qual
RPD 
Limit

Analysis Date: 11/2/2022 01:36 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962133

MBLK

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK4-R357093D

Ammonia as Nitrogen 0.020U

Qual
RPD 
Limit

Analysis Date: 11/2/2022 01:53 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962137

MS

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102528-01B MS

00.046581Ammonia as Nitrogen 95.1  74-1290.0200.9974

Qual
RPD 
Limit

Analysis Date: 11/2/2022 02:31 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962146

MS

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102498-01C MS

00.017191Ammonia as Nitrogen 95.6  74-1290.0200.973

Qual
RPD 
Limit

Analysis Date: 11/2/2022 01:57 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962138

MSD

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102528-01B MSD

0.99740.046581Ammonia as Nitrogen 94.6  74-129 250.020 0.5310.9921

Qual
RPD 
Limit

Analysis Date: 11/2/2022 02:35 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8962147

MSD

Run ID: SKALAR2_221101A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22102498-01C MSD

0.9730.017191Ammonia as Nitrogen 94.3  74-129 250.020 1.280.9607

The following samples were analyzed in this batch: 22102414-01B 22102414-02B

QC Page: 7 of  8
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.

DRAFT



Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22102414

QC BATCH REPORT

Batch ID: R357193B Instrument ID SKALAR2 Method: E365.1 R2.0

Qual
RPD 
Limit

Analysis Date: 11/2/2022 05:02 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8965976

MBLK

Run ID: SKALAR2_221102A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK2-R357193B

Phosphorus, Total 0.050U

Qual
RPD 
Limit

Analysis Date: 11/2/2022 05:24 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8965981

LCS

Run ID: SKALAR2_221102A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS2-R357193B

002.5Phosphorus, Total 94  90-1100.0502.349

Qual
RPD 
Limit

Analysis Date: 11/2/2022 05:56 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8965989

MS

Run ID: SKALAR2_221102A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 5

Sample ID: 22102315-07B MS

03.1592.5Phosphorus, Total 101  90-1100.255.674

Qual
RPD 
Limit

Analysis Date: 11/2/2022 06:42 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8966000

MS

Run ID: SKALAR2_221102A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110003-02A MS

01.3932.5Phosphorus, Total 93.8  90-1100.0503.739

Qual
RPD 
Limit

Analysis Date: 11/2/2022 06:00 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8965990

MSD

Run ID: SKALAR2_221102A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 5

Sample ID: 22102315-07B MSD

5.6743.1592.5Phosphorus, Total 104  90-110 200.25 1.465.757

Qual
RPD 
Limit

Analysis Date: 11/2/2022 06:46 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8966001

MSD

Run ID: SKALAR2_221102A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110003-02A MSD

3.7391.3932.5Phosphorus, Total 93.2  90-110 200.050 0.4253.723

The following samples were analyzed in this batch: 22102414-01B 22102414-02B
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ALS Group, USA

Sample Receipt Checklist
Holland, Michigan

Client Name: SPICER GROUP - BYRON CENTE

Work Order: 22102414

Date/Time Received: 27-Oct-22 08:00

Received by: DS

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Water
Carrier name: Client

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 3.4/4.4 c

Login Notes: pH check <2.

IR3

Cooler(s)/Kit(s):

27-Oct-22 28-Oct-22 Diane Shaw  Chad Whelton

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 10/27/2022 8:16:44 AM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:
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Date: 13-Nov-22ALS Group, USA

Project: Branch & Derby Monitoring
Client: Spicer Group

Work Order: 22110278
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
22110278-01 Rain Event Comp #6 (HR 1-7) Water 11/2/2022 16:30 11/3/2022 08:00
22110278-02 Rain Event Comp #6 (HR 8-24) Water 11/2/2022 16:40 11/3/2022 08:00
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Date: 13-Nov-22ALS Group, USA

Project: Branch & Derby Monitoring
Client: Spicer Group

Work Order: 22110278
Case Narrative

Samples for the above noted Work Order were received on 11/03/2022.  The attached 
"Sample Receipt Checklist" documents the status of custody seals, container integrity, 
preservation, and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section.  
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.  A copy of the laboratory's scope of accreditation is available 
upon request.

With the following exceptions, all sample analyses achieved analytical criteria.

Wet Chemistry:  

Batch R357375, Method A4500-H B-11, Sample LCS-R357375: Sample was processed 
outside of holding time, as the analysis is a field test and holding time is defined as 15 
minutes.
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Project: Branch & Derby Monitoring
Sample ID: Rain Event Comp #6 (HR 1-7)
Collection Date: 11/2/2022 04:30 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22110278

Dilution
 Factor

Lab ID: 22110278-01

ALS Group, USA Date: 13-Nov-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate 11/3/2022 01:41 PM0.10 mg/L 10.478

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: EBB
Ammonia as Nitrogen 11/9/2022 12:43 AM0.020 mg NH3-N/L 10.083

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: EBB
Phosphorus, Total J 11/9/2022 04:06 PM0.050 mg/L 10.040

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 11/4/2022 04:33 PM0.10 s.u. 17.97
Temperature H 11/4/2022 04:33 PM0.10 °C 121.6

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 11/3/2022 05:57 PM0.050 mg/L 10.13

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: SRNPrep: FILTER  11/9/22 12:16

Total Suspended Solids 11/10/2022 02:55 PM1.3 mg/L 113.1
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Project: Branch & Derby Monitoring
Sample ID: Rain Event Comp #6 (HR 8-24)
Collection Date: 11/2/2022 04:40 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Spicer Group
Work Order: 22110278

Dilution
 Factor

Lab ID: 22110278-02

ALS Group, USA Date: 13-Nov-2022

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: QTN
Nitrogen, Nitrate 11/3/2022 01:50 PM0.10 mg/L 10.348

AMMONIA AS NITROGEN A4500-NH3 G-11 Analyst: EBB
Ammonia as Nitrogen 11/9/2022 12:47 AM0.020 mg NH3-N/L 10.080

PHOSPHORUS, TOTAL E365.1 R2.0 Analyst: EBB
Phosphorus, Total 11/9/2022 04:11 PM0.050 mg/L 1U

PH (LABORATORY) A4500-H B-11 Analyst: JMJ
pH (laboratory) H 11/4/2022 04:33 PM0.10 s.u. 18.05
Temperature H 11/4/2022 04:33 PM0.10 °C 121.7

PHOSPHORUS, ORTHO-P (AS P) E365.1 Analyst: JMT
Phosphorus, Ortho-P (As P) 11/3/2022 05:58 PM0.050 mg/L 10.13

TOTAL SUSPENDED SOLIDS A2540 D-15 Analyst: SRNPrep: FILTER  11/9/22 12:16

Total Suspended Solids 11/10/2022 02:55 PM1.2 mg/L 15.00
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Date: 13-Nov-22ALS Group, USA

Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22110278

QC BATCH REPORT

Batch ID: 206334 Instrument ID TSS Method: A2540 D-15

Qual
RPD 
Limit

Analysis Date: 11/10/2022 02:55 PM

Prep Date: 11/9/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8994195

MBLK

Run ID: TSS_221110A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-206334-206334

Total Suspended Solids 0.60U

Qual
RPD 
Limit

Analysis Date: 11/10/2022 02:55 PM

Prep Date: 11/9/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8994194

LCS

Run ID: TSS_221110A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-206334-206334

00100Total Suspended Solids 96  75-1116.096

Qual
RPD 
Limit

Analysis Date: 11/10/2022 02:55 PM

Prep Date: 11/9/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8994174

DUP

Run ID: TSS_221110A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110094-08A DUP

2200Total Suspended Solids 0  0-0 104.0 6.2520.67

Qual
RPD 
Limit

Analysis Date: 11/10/2022 02:55 PM

Prep Date: 11/9/2022

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8994184

DUP

Run ID: TSS_221110A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110483-02B DUP

9.200Total Suspended Solids 0  0-0 102.4 4.448.8

The following samples were analyzed in this batch: 22110278-01A 22110278-02A

QC Page: 1 of  6
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22110278

QC BATCH REPORT

Batch ID: R357273 Instrument ID LACHAT Method: E365.1

Qual
RPD 
Limit

Analysis Date: 11/3/2022 05:37 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8970178

MBLK

Run ID: LACHAT_221103B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-R357273

JPhosphorus, Ortho-P (As P) 0.0500.02511

Qual
RPD 
Limit

Analysis Date: 11/3/2022 05:38 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8970179

LCS

Run ID: LACHAT_221103B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R357273

001Phosphorus, Ortho-P (As P) 101  90-1100.0501.01

Qual
RPD 
Limit

Analysis Date: 11/3/2022 05:47 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8970187

MS

Run ID: LACHAT_221103B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110347-02B MS

00.04071Phosphorus, Ortho-P (As P) 95.2  90-1100.0500.9926

Qual
RPD 
Limit

Analysis Date: 11/3/2022 05:53 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8970192

MS

Run ID: LACHAT_221103B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110347-03B MS

00.037811Phosphorus, Ortho-P (As P) 106  90-1100.0501.101

Qual
RPD 
Limit

Analysis Date: 11/3/2022 05:51 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8970190

MSD

Run ID: LACHAT_221103B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110347-02B MSD

0.99260.04071Phosphorus, Ortho-P (As P) 95.4  90-110 200.050 0.2520.9951

Qual
RPD 
Limit

Analysis Date: 11/3/2022 05:54 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8970193

MSD

Run ID: LACHAT_221103B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110347-03B MSD

1.1010.037811Phosphorus, Ortho-P (As P) 109  90-110 200.050 2.61.13

The following samples were analyzed in this batch: 22110278-01C 22110278-02C

QC Page: 2 of  6
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22110278

QC BATCH REPORT

Batch ID: R357302A Instrument ID IC3 Method: E300.0

Qual
RPD 
Limit

Analysis Date: 11/3/2022 12:13 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8971339

MBLK

Run ID: IC3_221103A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-A-R357302A

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 11/3/2022 02:10 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8971351

MBLK

Run ID: IC3_221103A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-B-R357302A

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 11/3/2022 04:07 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8971363

MBLK

Run ID: IC3_221103A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: CCB/MBLK-C-R357302A

Nitrogen, Nitrate 0.10U

Qual
RPD 
Limit

Analysis Date: 11/3/2022 12:03 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8971338

LCS

Run ID: IC3_221103A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-A-R357302A

002Nitrogen, Nitrate 96.9  90-1100.101.938

Qual
RPD 
Limit

Analysis Date: 11/3/2022 02:00 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8971350

LCS

Run ID: IC3_221103A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-B-R357302A

002Nitrogen, Nitrate 96.6  90-1100.101.932

Qual
RPD 
Limit

Analysis Date: 11/3/2022 03:57 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8971362

LCS

Run ID: IC3_221103A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MLCCV/LCS-C-R357302A

002Nitrogen, Nitrate 97.9  90-1100.101.958

The following samples were analyzed in this batch: 22110278-01C 22110278-02C

QC Page: 3 of  6
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22110278

QC BATCH REPORT

Batch ID: R357375 Instrument ID Titrator 1 Method: A4500-H B-11

Qual
RPD 
Limit

Analysis Date: 11/4/2022 04:33 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8973901

LCS

Run ID: TITRATOR 1_221104C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R357375-R357375

004pH (laboratory) 101  92-1080.104.04

Qual
RPD 
Limit

Analysis Date: 11/4/2022 04:33 PM

Prep Date:

Analyte Result %REC %RPD

Units: s.u.

PQL

Client ID: SeqNo: 8973903

DUP

Run ID: TITRATOR 1_221104C

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110139-03A dup

H7.1700pH (laboratory) 0  0-0 50.10 0.5597.13

H21.6900Temperature 0  0-00.10 0.50821.58

The following samples were analyzed in this batch: 22110278-01C 22110278-02C

QC Page: 4 of  6
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22110278

QC BATCH REPORT

Batch ID: R357613C Instrument ID SKALAR2 Method: A4500-NH3 G-11

Qual
RPD 
Limit

Analysis Date: 11/8/2022 11:19 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8986151

MBLK

Run ID: SKALAR2_221108A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK3-R357613C

Ammonia as Nitrogen 0.020U

Qual
RPD 
Limit

Analysis Date: 11/8/2022 11:23 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8986152

LCS

Run ID: SKALAR2_221108A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS3-R357613C

001Ammonia as Nitrogen 94.5  74-1290.0200.9454

Qual
RPD 
Limit

Analysis Date: 11/9/2022 12:13 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8986164

MS

Run ID: SKALAR2_221108A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110350-01A MS

SEO04.111Ammonia as Nitrogen -177  74-1290.0202.34

Qual
RPD 
Limit

Analysis Date: 11/9/2022 12:18 AM

Prep Date:

Analyte Result %REC %RPD

Units: mg NH3-N/L

PQL

Client ID: SeqNo: 8986165

MSD

Run ID: SKALAR2_221108A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110350-01A MSD

SEO2.344.111Ammonia as Nitrogen -179  74-129 250.020 0.8492.32

The following samples were analyzed in this batch: 22110278-01B 22110278-02B

QC Page: 5 of  6
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Branch & Derby Monitoring

Client: Spicer Group
Work Order: 22110278

QC BATCH REPORT

Batch ID: R357715A Instrument ID SKALAR2 Method: E365.1 R2.0

Qual
RPD 
Limit

Analysis Date: 11/9/2022 02:03 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8990243

MBLK

Run ID: SKALAR2_221109A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK1-R357715A

Phosphorus, Total 0.050U

Qual
RPD 
Limit

Analysis Date: 11/9/2022 02:05 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8990244

LCS

Run ID: SKALAR2_221109A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS1-R357715A

002.5Phosphorus, Total 94.9  90-1100.0502.372

Qual
RPD 
Limit

Analysis Date: 11/9/2022 02:22 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8990251

MS

Run ID: SKALAR2_221109A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 50

Sample ID: 22110254-02A MS

SO0236.32.5Phosphorus, Total -352  90-1102.5227.5

Qual
RPD 
Limit

Analysis Date: 11/9/2022 03:08 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8990269

MS

Run ID: SKALAR2_221109A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110367-01B MS

01.3042.5Phosphorus, Total 96  90-1100.0503.705

Qual
RPD 
Limit

Analysis Date: 11/9/2022 02:26 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8990252

MSD

Run ID: SKALAR2_221109A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 50

Sample ID: 22110254-02A MSD

SO227.5236.32.5Phosphorus, Total -573  90-110 202.5 2.46221.9

Qual
RPD 
Limit

Analysis Date: 11/9/2022 03:12 PM

Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 8990271

MSD

Run ID: SKALAR2_221109A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 22110367-01B MSD

3.7051.3042.5Phosphorus, Total 109  90-110 200.050 8.134.019

The following samples were analyzed in this batch: 22110278-01B 22110278-02B

QC Page: 6 of  6
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ALS Group, USA

Sample Receipt Checklist
Holland, Michigan

Client Name: SPICER GROUP - BYRON CENTE

Work Order: 22110278

Date/Time Received: 03-Nov-22 08:00

Received by: KRW

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Water
Carrier name: Client

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 3.8/4.8 C

Login Notes: pH Check <2

IR3

Cooler(s)/Kit(s):

03-Nov-22 03-Nov-22 Keith Wierenga  Chad Whelton

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 11/3/2022 8:19:20 AM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:
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Inland lakes are places where family and friends gather to enjoy 
recreational opportunities such as fishing, boating, swimming or just 
sitting to watch the horizon or listen to the sounds.  The memories 
that are created during these times play an important role in the 
reasons why citizens are interested in lake protection.   

Waterfront property owners, other citizens, and our communities 
benefit socially and economically from healthy lake ecosystems.  
Michigan lakes are vast and provide significant recreational 
benefits, economic value, and ecological services for the citizens 
of the state and provide important habitat for many animals and 
plants. 

Inland lakes are most valuable to communities when they are 
clean and healthy. Clean lakes offer better recreation opportunities (and thus more tourist 
revenue) as well as higher tax revenue.  One study estimated that inland lake properties in 
Michigan generate $3.4 billion in annual tax income to local governments (Kevern 2008).  Other 
studies have shown that lake property values (and thus the tax income generated to the local 
community) decline as water clarity decreases (Maine DEP).  This is strong incentive for local 
communities to pursue policies that keep lakes clean.

Surveys conducted in 
Wisconsin of lakefront property 
owners and visitors consistently 

show clean water, wildlife, 
scenic beauty, and recreational 
opportunities as the amenities 
that attract them to the water 

(Eiswerth et al. 2005).

�7�K�L�V���J�X�L�G�H�E�R�R�N���L�V���G�H�V�L�J�Q�H�G���W�R���K�H�O�S���O�R�F�D�O���R�I�u�F�L�D�O�V���D�Q�G���F�R�Q�F�H�U�Q�H�G���F�L�W�L�]�H�Q�V���X�Q�G�H�U�V�W�D�Q�G���W�K�H���E�H�Q�H�u�W�V��
of inland lakes to communities, the regulations that govern inland lakes, and the opportunities for 
protecting them at the local level.  Protecting these important resources does not always require 

elaborate or expensive regulations.  The following chapters will outline a variety of inland lake protection 
techniques, from the simple enforcement of existing statutes to comprehensive ordinances.

Chapter 1
Local Protection of Inland Lakes

Photo: SW MI Land Conservancy
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Photo: Michigan DNR

�:�L�O�G�O�L�I�H���U�H�O�D�W�H�G���U�H�F�U�H�D�W�L�R�Q�����O�L�N�H���u�V�K�L�Q�J����
�E�L�U�G�Z�D�W�F�K�L�Q�J�����K�X�Q�W�L�Q�J�����H�W�F�������L�V���D�����������E�L�O�O�L�R�Q��
�L�Q�G�X�V�W�U�\���L�Q���*�U�H�D�W���/�D�N�H�V���V�W�D�W�H�V�����������E�L�O�O�L�R�Q���L�Q��

�0�L�F�K�L�J�D�Q���I�R�U���u�V�K�L�Q�J���D�O�R�Q�H�������,�Q���������������W�K�H�U�H���Z�H�U�H���D�Q��
�H�V�W�L�P�D�W�H�G�������������D�Q�G�����������P�L�O�O�L�R�Q���G�D�\�V���R�I���u�V�K�L�Q�J���D�Q�G��

�P�L�J�U�D�W�R�U�\���E�L�U�G���K�X�Q�W�L�Q�J���D�W���O�D�N�H�V�����Z�L�W�K���D�V�V�R�F�L�D�W�H�G��
�H�F�R�Q�R�P�L�F���Y�D�O�X�H�V���R�I�����������������P�L�O�O�L�R�Q���D�Q�G��������������
�P�L�O�O�L�R�Q�����8���6�����'�H�S�D�U�W�P�H�Q�W���R�I���W�K�H���,�Q�W�H�U�L�R�U������������������
An estimated 1.1 million people participated in 

�Z�L�O�G�O�L�I�H���Y�L�H�Z�L�Q�J���D�Z�D�\���I�U�R�P���K�R�P�H�����Q�R�Q���U�H�V�L�G�H�Q�W�L�D�O����
and associated with a waterbody; this wildlife 

�Y�L�H�Z�L�Q�J���K�D�G���D�Q���H�V�W�L�P�D�W�H�G���Y�D�O�X�H���R�I�����������������P�L�O�O�L�R�Q��
(O’Neal and Soulliere 2006).

Why Local Government Involvement? 
The power to protect inland lakes is shared among 

all levels of government and all people have a stake 
in the outcome: clean water for drinking, swimming, 
fishing, boating, etc.  State and federal agencies have 
regulations to protect lakes; however, there are gaps in 
inland lake protection because not all aspects or features 
of inland lakes are regulated under state or federal laws.  
Local governments can fill these gaps in lake protection 
because they have the ability to develop future land use 
plans and to make land use decisions.  They can also 
provide protection for lakes beyond statewide minimum 
standards and have local knowledge and on-the-ground 
resources. 

Proactive efforts by local governments to preserve the 
quality of life in their communities are part of the rich 
history of home rule in Michigan.  Beginning in 1921 
with the City and Village Zoning Act, local governments in Michigan have had the authority 
to implement local regulations that foster the health and well-being of their communities.  This 
includes conserving natural resources. 

Citizens often look to local governments for leadership when local land use conflicts arise—such 
as between landowners who would like to develop their property and other community residents 
who would like to see more natural shorelines around inland lakes.  For this reason it is essential 
that local officials understand the importance of inland lakes in their communities and how lakes 
are used by residents and nonresidents, as well as understand the role they can play in keeping 
these lakes clean and healthy.

The Michigan Zoning Enabling Act of 
2006, Sec. 203: “A zoning ordinance 
shall be based upon a plan designed 
to promote the public health, safety, 
and general welfare, to encourage the 
use of lands in accordance with their 
character and adaptability, to limit 
the improper use of land, to conserve 
natural resources and energy … A 
zoning ordinance shall be made 
with reasonable consideration of the 
character of each district, its peculiar 
suitability for particular uses, the 
conservation of property values and 
natural resources… ”
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Opportunities for Protection
Local decision makers have 

numerous options available that can 
effectively, and with little cost, protect 
sensitive landscapes valuable to their 
community.  Building permits, zoning 
authority, wetland and natural feature 
ordinances, enforcement of the 
sanitary code, and soil erosion control 
all fall under the authority of local 
government.  Within each of these 
areas exists an opportunity to protect 
inland lakes and their associated 
features.  Whether it is in the form of site 
plan review or in the establishment of 
ordinances, local governments have 
the ability, authority, and responsibility 
to protect their community’s character at the same time as they are protecting the overall public 
and environmental health for the long term. 

Knowing your community’s goals is the first step to understanding what your community can 
do to help ensure the lakes and other natural features remain healthy.  Is high quality fish and 
wildlife habitat an important aspect of your community?  Or is your community more concerned 
with pollutants in the water?  Or do you want to make sure your inland lakes are clean enough for 
recreation – fishing, swimming, or boating?  Or do you want to preserve your community’s natural, 
rural character?  You might answer “yes” to all of these questions but a thoughtful approach to 
your community’s goals for ensuring healthy inland lakes will help you narrow your focus and lead 
to a solution that fits your community.

Table 1 shows some example planning tools that address particular community goals most 
effectively.  These tools and others help local governments act in the public interest to protect our 
inland lakes.  If local officials work proactively to protect these resources, future generations will be 
able to experience clean lakes and all their benefits.

Photo: SW MI Land Conservancy

Table 1: Community goals and example planning tools

	 Fish/Wildlife	 Clean 	 Natural/rural	 Improved
	 Habitat 	 water	 character 	 recreational 	

				    opportunities
Wetland ordinance 	 x	 x	 x	 x
Natural features setback 	 x	 x	 x
Minimum lot width 			   x
Dock-related ordinances 	 x		  x	 x
Stormwater/Low Impact Design		  x
Soil erosion/sediment control 	 x	 x		  x
Lake access regulations 			   x	 x
Weed/landscape ordinances 	 x		  x
Aquatic invasive species ordinances 	 x		  x
Septic-related ordinances 		  x		  x
Impervious surface limitations 	 x	 x	 x
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Michigan’s 11,000 inland lakes contribute to 
the economy and provide residents numerous 
recreational opportunities.  Understanding 
some basics of lake health is important to 
understanding how to protect these valuable 
community resources.   

Lakes are often associated with wetlands 
along their shorelines, the health of which 
are closely related to how the lake functions 
and what values the lake provides to the 
community. This shallow area around the 
lake is called the Littoral Zone, which is at a 
depth where enough sunlight reaches the lake 
bottom to allow plant growth.  The existence of 
this zone along with a natural upland buffer is 
critical to maintaining healthy lake systems.  

Lakes are classified according to their trophic state.  Lake trophic levels are determined by the amount of 
available nutrients in the lake.  Three main factors influence the trophic state of a lake: amount and rate of 
nutrient supply, climate, and shape of the lake basin. The four trophic states are oligotrophic, mesotrophic, 
eutrophic and hypereutrophic.

Lake drainage areas with infertile soils release relatively little 
nitrogen and phosphorous and tend to have oligotrophic 
lakes (i.e., lakes that are low in nutrients and plants  and high 
in oxygen).  Conversely, drainage areas with rich organic 
soils, or agricultural regions enriched with fertilizers tend to 
have more eutrophic lakes (i.e., lakes that have more nutrients 
and plants).  Lakes that lie in between the two are called 
mesotrophic lakes.  Lakes can naturally become eutrophic 
(high in nutrients) over time through a process called lake 
aging.  This natural gradual process can take centuries.  
However, human- caused nutrient inputs from runoff and other 
sources can significantly speed up the process (decades vs. 
centuries).

Each Michigan lake is different in size, depth and 
surrounding land characteristics. Thus, each lake also varies 
in its sensitivity to sediment and nutrient pollution.  Generally 
the more nutrients (especially phosphorus) that move from the 
land into the lake the more aquatic plants and algae grow 
throughout the lake system instead of just along the shoreline.  
When this occurs in a short amount of time, the system 
becomes unbalanced and water quality declines.

Chapter 2
Why Are Inland Lakes
Important to Protect?

Graphic: P.J. Chmiel
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Functions and Values
In general, functions are the natural processes 

that are performed by a lake, and values are 
the resulting benefits as perceived by society.  
Examples of functions and values that lakes 
provide are wildlife habitat, flood protection, 
groundwater recharge and water supplies, 
clean drinking water, fishing and hunting, 
boating, swimming, and aesthetics. These 
functions and values are largely dependent on 
the presence of a natural shoreline and buffer 
around the lake.  This area provides critical 
habitat for a large variety of wildlife.

 The plants along the shoreline provide many 
functions that maintain a healthy lake:

• 	Stabilization of shorelines and bottom sediments which reduces erosion and sediment suspension 
from wave action and concentrated stormwater flows.

• 	Absorption of nutrients such as phosphorous and nitrogen, which protects the lake from excess 
fertilizer and animal waste. 

• 	Food and cover for a variety of wildlife, especially for waterfowl brood rearing and fish 
spawning.  

• 	Shading and cooling of the lake water.

• 	A source of dissolved oxygen, which is important for a healthy fish population.  

In short, a stable lake shoreline consisting of native plants provides clearer water, quality habitat, 
and thus more wildlife in the lake itself, all of which provide communities with the fishing, boating, 
swimming, and other recreational opportunities they value most about the lake.  

Once degraded, lakes are very difficult to restore.
Oligotrophic and mesotrophic lakes are very sensitive to phosphorus pollution and can be significantly 

degraded by even small amounts.  Alternatively, eutrophic and hypereutrophic lakes are less sensitive 
to phosphorus pollution.  Even major reductions in phosphorus loading to these lakes result in only minor 

improvements in water quality.  Consequently, it is best to protect lakes while they are still of higher quality. 

“Ninety percent of all lake life is born, raised and fed 
in the area where land and water meet.  The shallow 

�Z�D�W�H�U���D�Q�G���W�K�H���u�U�V�W���������W�R���������P�H�W�H�U�V���R�I���V�K�R�U�H�O�D�Q�G��
forms a ribbon of life around lakes and rivers that is 
essential to the survival of many species.  This rich 
�F�R�P�S�O�H�[���K�D�E�L�W�D�W���V�X�S�S�R�U�W�V���S�O�D�Q�W�V�����P�L�F�U�R���R�U�J�D�Q�L�V�P�V����

�L�Q�V�H�F�W�V�����D�P�S�K�L�E�L�D�Q�V�����E�L�U�G�V�����P�D�P�P�D�O�V���D�Q�G���u�V�K�T��
���3�U�H�V�H�U�Y�L�Q�J���D�Q�G���5�H�V�W�R�U�L�Q�J���1�D�W�X�U�D�O���6�K�R�U�H�O�L�Q�H�V����

�2�Q�W�D�U�L�R���0�L�Q�L�V�W�U�\���R�I���1�D�W�X�U�D�O���5�H�V�R�X�U�F�H�V���(�[�W�H�Q�V�L�R�Q����

Michigan Lakes Support a Variety of Fish and Wildlife (O’Neal and Souilliere 2006)

Species	 Number 	 # Threatened, Endangered 			 
		  Special concer n

Fish	 151	 22

Mussels and Snails	 121	 9

Amphibians 	 24	 4

Reptiles	 25	 8

Birds	 87	 29

Mammals 	 19
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Photo: DEQ

What Are Your Lake’s 
Characteristics?

In order to determine which protections would 
best address the needs of the community 
and the lake, the existing conditions should 
assessed.  Finding out the basic characteristics 
of the lakes in your community such as 
size, shape, and depth (also called lake 
morphology), trophic status and water quality 
data will help you understand the lake type 
and how sensitive it might be to nutrient 
pollution.  Looking at characteristics such 
as the littoral zone (area closest to shore) 
and other natural features (including soils, 
slopes, and the extent of natural shoreline 
or vegetative buffers currently in place) will 
give you an understanding of what is there to 
protect.  Other characteristics to review are 
the amount of existing impervious surfaces (lot 
coverage), average setbacks of structures from 
the water, storm drains and trends related to 
development. 

Assessing your community’s lakes and 
watersheds does not have to be time 
consuming or expensive.  Easily accessible 
web-based tools such as Google Earth, the 
Natural Resources Conservation Service Web 
Soil Survey and the Michigan Department 
of Environmental Quality Surface Water 
Information Management System offer a lot of 
information at no cost.  Organizations such as 
local watershed groups, conservation districts, 
local and county government planning and 
GIS departments, state agencies (Michigan 
Department of Environmental Quality, Water 
Resources Division and Michigan Department 
of Natural Resources, Fisheries Division) and 
regional planning agencies may also be 
excellent information sources.  Many of 
these agencies and organizations may have 
information about important natural features 
or certain lakes in your community that are 
especially important from an ecosystem 
standpoint.

Example Questions to Ask:

• 	What is the predominant setback of 
existing buildings from the shore?

• 	Are there trouble spots where erosion and 
runoff is excessive?

• 	How intact is the natural buffer of trees 
and shrubs around area lakes?

• 	What percent of each parcel do homes, 
driveways and other impervious surfaces 
occupy?

• 	What are the soils like around area lakes?

• 	How steep is the land surrounding area 
lakes?

• 	Are there a lot of seawalls along the 
lakeshore?

• 	What are current development trends?  
Are seasonal homes being replaced by 
larger year-round residences?

• 	What kinds of recreational opportunities 
does the lake support?

• 	Are there water quality and habitat issues 
facing the lake?  If so, what are the 
suspected or known causes?

• 	Are homes surrounding lakes on septic 
systems and wells or served by municipal 
sanitary sewer and water?
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Lake Health and the Community
A healthy lake is safe for recreation and provides 

sufficient habitat (food, safety, spawning and nesting 
areas) for fish and wildlife.  There are many factors in 
the lake ecosystem that people do not have control 
over – for example, the amount of rain and snow each 
lake receives.  However, Michigan lakes face many land 
use-related challenges including development pressure, 
polluted runoff, aquatic invasive species, changes to shorelines and groundwater withdrawals.  As 
development increases around the lake less water soaks into the ground and more water runs off 
into the lake.  This runoff can carry pollutants such as nutrients, sediment, oils, and gas from roads, 
lawns, construction sites, storm sewers, and other sources. 

Studies completed between 2001 and 2010 show that Michigan’s lakes are generally healthy 
(with regards to nutrient pollution) with only a few lakes being severely impacted by excessive 
nutrients (Fuller and Taricska, 2011).  However, the 2007 National Lakes Assessment results found 
the number one lake stressor to be the loss of physical habitat at the shoreline and the second 
most significant stressor was high levels of nutrients.  Overall, 46% of the lakes showed moderate to 
high levels of lakeshore human disturbance at a level that causes harm to the lakes.

Studies have shown that as residential development increases around lakes the subsequent 
effects of habitat loss can change the size and 
productivity of fish as well as the number and 
diversity of fish species (Schindler et al. 2000, 
Jennings et al. 1999).  Other studies have found 
that as near shore habitat is lost due to high impact 
developed shorelines, green frog numbers and bird 
diversity decreases (Woodford and Meyer 2003, 
Lindsay et al. 2002).  These studies on the human 
impacts on lakeshores indicate that there are long 
term consequences to the overall health of lake 
ecosystems.  Protecting lakes through land use 
planning can help minimize the negative impacts 
associated with development on inland lakes.

40% of Michigan’s lakes have been 
rated as “poor” for shoreline habitat as 
compared to only 3% rated as poor for 
nutrient pollution.

Michigan National Lake Assessment 
Results
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Graphic: Amelia Hansen
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Michigan lakes and streams are regulated at the 
state level under the authority of Part 301, Inland 
Lakes and Streams, of the Natural Resources and 
Environmental Protection Act (Act 451 of 1994, as 
amended). 

Under Part 301, permits are required from the 
Michigan Department of Environmental Quality, Water 
Resources Division for dredging, filling, constructing 
or placement of a structure on bottomlands, constructing a marina, interfering with natural flow of 
water or connecting a ditch or canal to an inland lake or stream.  Bottomland is the area of land 
that lies below the ordinary high water mark (OHWM) and that may or may not be covered by 
water.  The OHWM is the line between upland and bottomland and is identified by the presence of 
a distinct change in character of the land caused by successive changes in water levels.  Some 
lakes have a court-established OHWM elevation.

Ordinary High Water Mark Characteristics 
often seen in Lakes and Streams

Natural line impressed on bank

Changes in character soil

Destruction of upland vegetation

Presence of litter and debris 			 
(deposited from high water)

Vegetation matted down, bent or absent

Sediment sorting

Leaf litter disturbed or washed away

Water staining

Changes in plant community

Chapter 3
Existing Legal Framework

Michigan’s Statutory Definition
An inland lake is a natural or artificial lake, 

pond, or impoundment with a surface area 
of 5 or more acres. They do not include 
the Great Lakes, Lake St. Clair, or a lake or 
pond that has a surface area of less than 5 
acres.

Part 301 includes several provisions:
1.	 It establishes a permit program regulating activities that alter inland lakes and streams.
2.	 It establishes a state policy to preserve the public trust through protection of inland lakes and streams 

against pollution, impairment, and destruction
3.	 It provides enforcement language and sets maximum penalties for violations.

Photo: DEQ
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Public Trust and Riparian Rights
The Public Trust and Riparian Rights are major considerations under Part 301 for permit 

application review.  The nature of the Public Trust is that certain natural resources are of such 
importance to the public that they should not be under purely private ownership and control.  
The Public Trust is written into the Michigan Constitution and is referenced in various state statutes, 
including Part 301. Under the public trust doctrine it is the duty of the state to protect the air, water, 
and other natural resources of the state against pollution, impairment, or destruction.  The state 
has a duty to enforce the Public Trust, but cannot abdicate control over property in which the 
whole people have an interest so as to leave them entirely under the control of private parties.  
Therefore, the Public Trust is still applicable on private lakes, even those held by a single owner.  

Riparian Rights are also defined in Part 301 and 
are those rights which are associated with the 
ownership of the bank or shore of an inland lake 
or stream.  Owners with property contiguous to an 
inland lake or stream have riparian rights.  Those 
rights include the right to access navigable waters, 
dockage, usage of the water for general purposes 
(e.g., swimming, lawn watering, domestic use), and 
title to natural accretions (such as an increase of 
upland area due to deposition).  

Riparian Interest Areas are the portion of an 
inland lake or stream over which a riparian owner 
has an ownership interest. Unlike the Great Lakes, 
in Michigan the bottomlands (area below the 
ordinary high water mark) of natural inland lakes 
and streams are owned by the riparian property 
owners.  However, shoreline property owners on 
non-natural water bodies may not own the bottomlands and likely do not have riparian rights 
associated with that ownership.  For example, bottomlands of an impoundment may be owned 
by the dam owner, lakes created by gravel mining may be owned by the mining company, and 
some lakes have platted bottomlands. 

Uses of bottomlands by the riparian property owner are limited to their stated riparian rights (i.e., 
access, dockage, and water use).  However, these rights are subject to the Public Trust and the 
state has the duty to protect them from pollution, impairment, and destruction for purposes of 
navigation and fishing.  This means that although the bottomlands are privately owned, the water, 
fish, wildlife, etc. in the inland lakes and streams are the property of the people of the state of 
Michigan and are managed and regulated by the state.  

Permits
Under Part 301, Inland Lakes and Streams, a permit is required to:

• 	Dredge or fill bottomland.

• 	Construct, enlarge, extend, remove, or place a structure on bottomland.

• 	Construct, reconfigure, or expand a marina.

 Riparian Interest Area boundaries on inland lakes are often 
wedge shaped toward the center of the lake. 

Graphic: DEQ
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• 	Create, enlarge, or diminish an inland lake.

• 	Structurally interfere with the natural flow of an 
inland lake or stream.

• 	Construct an artificial waterway that ultimately 
connects to or is within 500 feet of the Ordinary High 
Water Mark (OHWM) of an existing inland lake or 
stream.

• 	Connect any natural or artificial water with an 
existing inland lake or stream

DEQ staff review permit applications for impacts, 
perform a site inspection, and make a decision.  
These decisions on inland lakes and streams permit 
applications are based on the DEQ’s review of the 
proposed project in light of the criteria in Part 301 
and associated administrative rules.  In general, 
applicants must show the project will not adversely 
affect the public trust or riparian rights.  The DEQ 
also considers any public comments that have been 
received prior to making a permit decision. 

State and federal authorities overlap in coastal and 
certain other waters according to Section 10 of the 
federal Rivers and Harbors Act, and both federal and 
state permits are required.  A joint state and federal 
permit process has been established between the 
DEQ and the U.S. Army Corps of Engineers (USACE) 
for proposed projects in areas which have both state 
and federal jurisdiction.  The DEQ will determine 
whether a permit application requires joint state and 
federal review, and when appropriate, will forward 
these permit applications to the USACE Detroit office 
for federal permitting review.  

Other water-related state laws that often come into 
play on inland lakes include:

• 	Public Health Code 1978 PA 368 – Aquatic 
Nuisance Control

• 	NREPA, PA 451 Part 91- Soil Erosion and Sediment 
Control

• 	NREPA, PA 451 Part 303 – Wetlands Protection

Part 301 requires the following 
determinations before a permit can 
be issued for inland lake or stream 
impacts: 

u�X Adverse impacts to the public trust, 
riparian rights, and the environment 
will be minimal

u�X The possible effects on the inland 
lake or stream, and upon waters 
from which or into which its waters 
flow, and the uses of all such waters 
including uses for recreation, fish 
and wildlife, aesthetics, local 
government, agriculture, and 
commerce must be considered

u�X Project will not unlawfully impair or 
destroy any of the waters or other 
natural resources of the state. 

u�X Project will not cause unlawful 
pollution as defined by Part 301

u�X That a feasible and prudent 
alternative is not available

Examples of Projects
Requiring a Permit

• 	 Docks

• 	 Boat ramps

• 	 Bridges and culver ts

• 	 Dams and dam removals

• 	 Dredging

• 	 Marinas

• 	 Fills for beaches

• 	 Outfall structures

• 	 Ponds and basins

• 	 Shoreline protection

• 	 Seawalls, rip rap, bioengineering

• 	 Streambank stabilization
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Photo:  N. Fuller

Exemptions
In Part 301, specific activities are listed that are exempted from the need for obtaining an inland 

lake or stream permit from the state.  These exempt activities include:

• 	A seasonal structure placed on bottomland to facilitate private noncommercial recreational 
use of the water. Seasonal structures are removed at the end of the boating season and include 
structures such as seasonal docks, boat hoists, and swimming rafts.

• 	Reasonable sanding of beaches to the water’s edge that does not shift the OHWM.

• 	Water withdrawals (regulated under a separate statute, Part 327)

• 	Maintenance of a permitted structure identified in Part 301.  Examples include seawalls, docks, 
boat ramps, bridges and culverts, dams, and lake level control structures.

• 	Maintenance of County Drains and Agricultural Drains as defined in statute. 

• 	Construction and maintenance of minor drainage structures as identified in Part 301.  Examples 
include culverts, roadside ditches; standard appurtenances for stormwater runoff (rip rap, 
manholes, catch basins, headwalls, outlets from basins).

Exempt activities often require best management practices to be implemented.  To determine if 
a proposed activity is exempt, contact the MDEQ.
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Local governments can 
incorporate various tools in 
their land use regulations to 
protect inland lakes from the 
pressures of both shoreline 
and watershed development.  
One of the most effective 
ways to protect inland lakes, 
streams, and wetlands is to 
require minimum setbacks 
with the maintenance 
or development of an 
undisturbed buffer of native 
vegetation within a certain 
distance from specified 
natural features. 

Natural Features Setback 
requirements can be 
incorporated as part of the local zoning ordinance and can include a defined set of natural 
features.  These defined features can be as broad as including all wetlands, lakes, streams, 
ponds, and other areas, or as detailed as to address a specific location, size, river, preservation 
area, etc.  This type of ordinance can take into account the community needs, the amount of 
lake and other natural feature protection desired, concerns such as political climate, available 
funding or funding mechanisms, or administrative capacity. 

There are many benefits of establishing natural features 
setbacks.  

Benefits to the environment:

• 	Protection of surface water runoff and water quality for 
pollution prevention

• 	Assistance in beneficial water recharge

• 	Stabilization and protection of soil resources, including 
the prevention of erosion and prohibition of loss due to 
moving water.

• 	Protection of wildlife habitat, including preservation of 
threatened and endangered species habitat. 

Photo: SW MI Land Conservancy

Chapter 4
Natural Features Setback Ordinances

The shoreline buffer area is the last 
line of defense  for inland lakes. Studies 
show that vegetative buffer zones 
are highly effective for controlling 
sedimentation, erosion, and pollution 
from runoff. Sedimentation occurs 
when excess soil particles accumulate 
in water bodies, which can suffocate 
organisms and reduce sunlight 
needed by aquatic life.  Pollutants 
that are attached to soil particles are 
transported by sediment to the water. 
Two common pollutants, phosphorus 
and nitrogen, cause excessive algae 
growth, deteriorate water quality, and 
can kill fish. 
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Elements to Consider
The first step to establishing a local Natural Features Setback Ordinance is to complete 

a thorough assessment of the community’s natural features and goals.  If lakes are largely 
undeveloped with a natural shoreline still intact, regulations restricting the removal of natural 
vegetation may be sufficient to achieve the community’s goals.  If most lakes are already built-
out with very little natural shoreline remaining, regulations will look quite different and might even 
require the installation of vegetative buffers with any construction activity that involves a zoning 
permit.  

Before regulating a land use or activity, the problem should first be defined and the goals for 
what the regulations will achieve must be documented to help avoid legal challenges.  Standards 
should also be supported in the community’s master plan. Careful assessment, with existing 
setback conditions documented in the community master plan, provides the legal basis for 
regulation, and helps assure that standards are practical and match inland lake and shoreline 
protection needs.  For instance, if an assessment determines 
that a natural tree and shrub buffer averaging 30 feet deep 
surrounds most of the area lakes, a standard requiring 
maintaining that buffer may be effective in protecting the lakes 
while reducing the need for other regulations.  Likewise, if there 
are many lakes and a lot of development variability, several 
shoreline districts applying to different areas might better 
match protection goals.

Once an assessment of the existing setbacks is completed, 
the next step is to choose the techniques that best address 
inland lake protection challenges in the community.  Choosing 
which types of natural features the setbacks will apply to is also 
an important part of the initial steps. Some communities apply 
setbacks to all wetlands, streams, lakes, and ponds in the 
community.  Others have specific features such as identified 
unique rivers, drains, open water or wetlands of a certain size.  
Again, whichever is chosen, communities should have some 
legal basis for regulation, such as documentation in the master 

Benefits to the community: 

• 	Fosters early planning and better land use decisions 

• 	Preserves aesthetic views

• 	Increases enjoyment of natural resources and 
recreational opportunities

• 	Improves water quality and reduces flood damage

• 	Preserves unique community features

• 	Contributes to a sense of place, which can benefit 
the local economy

Graphic: Kristin Faasse

Examples of natural features 
that communities could apply 
setbacks to:

• 	Wetlands regulated by state 
or federal law

• 	All wetlands greater than a 
specific size

• 	Streams

• 	Lakes

• 	Open Water areas of a 
specific size

Note: Specific setbacks can also be 
customized for each feature (e.g., 50 
foot setback from a named river; and 
25 foot setback from all wetlands)
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plan.  It can be helpful for communities to complete an inventory or map of natural features (e.g., 
lakes, wetlands and streams) prior to implementing a natural features setback ordinance, but it is 
not required. 

Basic Setback Requirements
Because there is no specific standard for setbacks widths in Michigan, local planners have 

flexibility to establish standards that are best for their situation.  Setbacks can vary anywhere 
between 25 to 100 feet or more. The regulation may permit 
some modification such as limited clearing within the buffer 
areas to allow for access, views or beaches.  Setbacks often 
require an undisturbed area for a specified distance from 
a natural feature.  “Undisturbed” means no construction; 
no earth-moving activities; no storage of materials; no tree, 
shrub, or groundcover removal; and no mowing.  Some 
communities require the establishment of a setback that 
takes effect if a major change takes place on the parcel, 
such as when an old cottage is torn down and replaced with 
a new structure.  

Typical building setbacks are between 25 and 100 feet or 
more from the shoreline.  There may also be greater distance 
setbacks for nutrient sources such as septic drain fields.  
Small structures such as garden sheds or boathouses are 
sometimes allowed in the buffer zone, but are recommended 
to be at least 25 feet back from the shoreline and the 
number and/or square footage be limited.   

Native plant requirements
Since one of the natural features setback ordinance goals is to protect critical shoreline habitats, 

regulations may allow only native species to be planted.  Just what “native” means should be 
defined within the ordinance. This restriction is especially important, since many commonly 
planted landscape species are not native.  Even though lawns are not considered natural 
vegetation, sometimes un-mowed grass is allowed.  The Michigan Natural Shoreline Partnership 
maintains a recommended native plant list for inland lakes.

Mitigation requirements
In areas where maintaining an undisturbed area is not feasible, the local government may 

elect to have a mitigation requirement in place in order to compensate for the loss of the Natural 
Features Setback.  Mitigation is typically at least as large as the area of disturbance (1:1 mitigation 
ratio) and has exceedance limits of no more than 0.5 acres.  Many ordinances further require that 
the mitigation be located on the same site as the disturbance.

Preservation area restrictions
Additional protection of local government preservation areas can also be incorporated into the 

Natural Features Setback Ordinance.  The location of structures (permanent or temporary) can be 
prohibited within preservation areas.  

The following uses and activities 
are items that are often 
restricted within the natural 
features setback: 

• 	paved surfaces, 

• 	primary structures, 

• 	grading, 

• 	fertilizer and pesticide 
application, 

• 	mowing, 

• 	use of motorized vehicles, 

• 	septic tanks and drain fields 

• 	any other activity that causes 
soil disturbance or contributes 
to pollution.  
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Stormwater discharge restrictions
The Natural Features Setback Ordinance can restrict placement of storm water, sump water, or 

wastewater direct discharges within the setback area in order to protect the lake from pollution.  

Seawalls, docks, or other shoreline activity restrictions 
Minor alterations along the shoreline to provide reasonable access and recreational use can be 

allowed, such as one pier or dock on each frontage lot with total length and extension into the lake 
being limited (50 feet is common).  Pre-existing structures are exempted, but approval is needed for 
significant expansions of existing structures.  Additional measures can be added to the ordinance to 
restrict seawalls and other shoreline structures and beach sanding.

Tree and shrub trimming restrictions 
Removing trees, shrubs and other vegetation along shorelines is often restricted in a natural features 

setback.  There are usually exceptions for dead, dying or diseased plants, or for invasive species.  
Trimming to allow filtered views, such as limiting cutting of trees to a height of 12 feet and herbaceous 
vegetation to 4 feet, is also usually allowed.  Some communities require that approval be obtained 
before removing any vegetation.  Likewise, limitations with a specific provision for the amount of 
trimming for viewsheds could also be incorporated so long as the root systems remain intact.  For 
example, no more than 10 percent of the area to be selectively pruned or removed to provide 
reasonable private access or views to water features, to remove potentially hazardous or nuisance 
exotic vegetation, and to improve or protect wildlife habitat.  Pathways accessing water features not to 
exceed 10 feet in width could also be incorporated as a provision. 

Shoreland area restrictions
A community may also choose a larger focus to include an entire shoreland protection area or 

district (sometimes referred to as a shoreline district or shoreline overlay district).  For instance, the 
shoreland protection area could at a minimum include two lot lengths outward from the lake or at 
least 1,000 feet from the shoreline.  This area could be expanded to account for bluffs, wetlands, steep 
slopes, erodible soils or other sensitive natural features around the lake.  

A community may choose to limit clearing of vegetation and limit building footprint size within this 
district.  An example is to limit clearing during construction to no more than 25% of the total lot area 
or 10,000 square feet, whichever is less.  Another example is to require that no more than 50% of 
each shoreland lot or 25,000 square feet, whichever is less, be disturbed for residential or commercial 
construction.  In this district, land uses that may be restricted include hazardous material storage, 
landfills, junkyards, golf courses, above or below ground storage tanks.  

Impervious surfaces such as roofs, driveways, walkways and patios do not allow storm water to seep 
into the ground.  Instead, they enable runoff to flow into the lake or stream, carrying nutrients and 
chemicals.  Ordinances can address this issue by limiting the percent of the shoreland area that can 
be impervious, typically 10 to 20 percent for residential lots in this area.  All impervious surfaces should 
be constructed such that runoff is directed away from the waterbody or to a native plant area to 
provide the maximum filtration of storm water as possible.

Impervious surface requirements are sometimes an issue with major re-landscaping projects that 
include “hardscape” – walkways and patios. Porous paving materials are commonly available that 
can be used for driveways, patios and walkways to comply with impervious surface limitations.  
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In addition to enacting a natural features setback ordinance, there are many other tools 
available to local governments for protecting inland lakes.  Some of the most common protection 
options are discussed in this section, including:

Chapter 5
Additional Options For Local
Protection Of Inland Lakes

The Importance of Master Planning

Inland lake protection can be incorporated into existing 
site planning and land use procedures without adopting 
specific ordinances.  Proactive planning on a community 
level can create many opportunities for protection of 
inland lakes.  For example, park and recreation plans 
can target acquisition of areas adjacent to or that 
connect inland lakes.  In addition, consideration of the 
location of water resources during master planning 
can help direct growth-inducing activities away from 
environmentally sensitive landscapes.

• 	Option #1: Site Plan Review Regulations

• 	Option #2: Stormwater Management

• 	Option #3: Open Space Zoning and 
Conservation Design

• 	Option #4: Weed Ordinances

• 	Option #5: Watercraft and “Keyhole” 
Ordinances 

• 	Option #6: Aquatic Invasive Species

• 	Option #7: Septic Systems Regulation

Protecting wetlands within a community can significantly contribute to lake protection. Tools for 
local wetland protection, including wetland protection ordinances, soil erosion and sedimentation 
control ordinances, and floodplain management ordinances, are available in Protecting 
Michigan’s Wetlands: A Guide for Local Governments at  www.mi.gov/wetlands. 

Michigan townships, villages, cities and counties have broad authority to regulate land uses as 
authorized by the Michigan Planning Enabling Act (MCL 125.38) and Michigan Zoning Enabling 
Act (MCL 125.31). That authority gives local officials substantial flexibility to draft regulations that 
are practical, fair and enforceable for their community.  State and federal regulatory authority is 
distinctly different than that of local governments, and local regulations are essential and work 
together with state and federal laws to protect inland lakes.  

Why Plan?

• 	To establish a policy document that guides 
physical development of the community

• 	What does the community want to look like 
and be like in the future?

• 	Goals, objectives, and policies that 
express a vision about the future of the 
community.

• 	Identify and Map
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Option #1:  Site Plan Review Regulations
Good development design strengthens economic activity, improves community attitudes, 

reduces nuisance impacts, decreases the cost of development, improves property values, and 
enhances public safety.  For these reasons, it is in a community’s interest to conduct a site plan 
review process.  Site plans are the documents and drawings that present information showing what 
an applicant for zoning approval wants to achieve on a parcel of land.  Because good site plans 
usually include information on stormwater patterns, topography, soils and wetland locations, they 
can help local decision makers better assess what might be necessary to protect water resources 
before construction begins. 

Site Plan Review
Site plan review regulations are provisions in a zoning 

ordinance for the administrative review of the physical 
layout of proposed projects to assure the standards 
contained in the zoning ordinance are complied with 
as each property is developed.  Many local 
governments already administer site plan review 
as part of their planning process, so adding 
lake protection review often does not add to the 
administrative work load.

In addition to specifying the procedures for 
submission and approval of site plans, site plan 
review regulations also identify the land uses 
subject to review and the individual or body 
responsible for administering the review.  Site plan 
review typically requires professional assistance 
and trained decision makers if it is to be used 
most effectively. This may require hiring outside 
consultants with the cost borne by fees paid by 
applicants. Site plan review is often applied to 
commercial/industrial facilities, and other uses 
that require a more detailed review to look at 
number of parking spaces, structure size, and 
development in sensitive natural features such as 
lakes.  Communities can require site plan review 
for all construction or site modifications in shoreline 
districts.  

The site plan submittal requirements should 
include that all existing natural features such 
as waterbodies (lakes, ponds, streams, rivers) 
wetland boundaries, soil types (especially hydric 
soils), stands of trees, and floodplains be shown 
on the site plan.  The site plan should show how 
these features will be impacted with the proposed 
development.  

Good site plans can help decision 
makers better assess water resource 
protection  before  construction begins
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Site Plan Review Standards
The inclusion of standards within site plan review regulations is essential to ensure effective and 

legally rooted review decisions.  Site plan review standards typically used include: nondiscretionary 
review standards, discretionary review standards, and conditions to ensure ordinance 
conformance.  

If development does not proceed according to an approved site plan, legal means, such as 
performance guarantees, can be initiated to require enforcement.  Performance guarantees are a 
form of “insurance” to protect a community from unmarketable sites due to project abandonment 
or partial completion, where required public or environmental improvements have not been 
completed.  Roads, sidewalks, lighting, utilities, and stormwater management are all common site 
features for which local governments can require performance guarantees in the form of surety 
bonds, cash, or cash equivalence.  The guarantee is returned to the developer when the project 
improvements are completed within a specified timeline and an agreed upon project site plan.

Other Considerations
Planning at the site level can also include aspects of stormwater management that will aid in 

controlling the amount, quality, and timing of runoff to prevent its damaging effects on natural 
resources.  In the early stages of site planning, the natural features should be assessed, mapped, 
and included on the site plan.  Natural vegetation, direct stormwater discharge, impervious 
surfaces, curb and gutter locations, parking area requirements, stormwater control measures, and 
soil erosion control measures should all be elements that are evaluated during the site plan review 
with the perspective of how they will affect the nearby natural features.  Proper management of 
stormwater during the design phase can provide another level of protection to inland lakes.

During the site plan review measures can be incorporated to ensure that areas around the 
lake are not over-developed, such as limiting the amount of structures adjacent to and on lakes.  
Implementing open space and conservation design principles in site plan requirements can 
help ensure that scenic views and natural features are retained.  The buildable envelope where 
structures can be placed on the lot should be sited to protect the quantity and quality of open 
space surrounding inland lakes.  

In addition, limiting the development intensity can also provide another level of protection.   
Many communities limit development intensity through minimum lot sizes and shoreline frontage 
distances.  Another way to limit intensity is to limit back lot development which allows off-water lots 
to share a narrow strip of waterfront land that provides access to the water.  This often results in 
over-development of the lakeshore to accommodate docks and access points for a large number 
of people.  Many communities enact anti-keyhole ordinances to limit this activity.

Tying local government approval of site plans to the acquisition of the necessary county, 
state and federal permits is another tool for inland lake protection.  This ensures that inland 
lake issues affected by the project are addressed early in the planning process, and facilitates 
communication between local, state, and federal agencies, both of which can help better 
understand the environmental aspects of a project’s design.  Land developers should be informed 
in the early stages of site planning that project approval is conditional on the project receiving 
the proper county, state and federal permits. A community may include a stamp on the approval 
stating “Approval Conditional to the Acquisition of Necessary County, State and Federal Permits.” 
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Option #2:  Stormwater Management
Stormwater management regulations are designed to 

address the challenges posed by flooding and nonpoint 
source pollution.  Stormwater runoff can carry with it high 
concentrations of sediment (soil particles), hydrocarbons 
and other hazardous chemicals, pesticides, bacteria, 
nutrients, and heavy metals.

Local governments are 
becoming increasingly 
involved in the 
administration of stormwater 
management activities, 
particularly in rapidly 
urbanizing areas where the 
impacts of development on 
water quality and quantity 
are the highest.  In many 
areas of Michigan, polluted 
runoff from lawns, roads, 
and agricultural areas 
account for as much as 
70% of the water quality 
problems of a waterway.  
Proper management of 
stormwater during the 
design phase provides 
another level of protection 
to inland lakes.

Research shows that when 
an urbanizing watershed 
reaches a level of 10% 
impervious cover (roads, 
parking lots, rooftops), 
the water quality and fish 
habitat problems rapidly 
accelerate.  By using 
effective site planning 
to manage stormwater 
and soil erosion, local 
governments can lessen 
the impacts of stormwater 
runoff to lakes, streams, and 
wetlands. Planning for stormwater management can include controlling the amount, quality, and timing of runoff to prevent its 
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Photo: DEQ  

Nonpoint source pollution comes from 
diffuse sources rather than a specific 
point or an easily identified source (e.g., 
from snow melt or stormwater runoff 
versus an outlet pipe).
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Stormwater Management Best Practices

• 	Prohibit the discharge of stormwater to wetlands and the use of natural wetlands to treat 
stormwater – instead encourage low impact development, creation of rain gardens, green 
roofs, wet detention basins and other engineered solutions.

• 	Control quantity, timing, and quality of runoff.

• 	Set a limit for impervious areas, require pervious (porous) surfaces whenever possible, and 
reduce parking requirements.

• 	Reduce design demands for curbs and gutters, allow replacement with grassed swales 
where appropriate.

• 	Protect and restore green infrastructure, such as wetlands and other natural landscapes 
and drainage ways.

• 	Ensure proper installation and require routine maintenance of stormwater control measures.

• 	Treat “first flush” runoff - the runoff that occurs at the beginning of a rainstorm and generally 
contains a higher concentration of pollutants.

• 	Protect natural vegetation along shorelines and streambanks with natural features setbacks.

• 	Prevent filling in wetlands, floodplains, and other natural stormwater collection areas. 

• 	Require a stormwater management plan at the site plan review stage for new, modified or 
expanded developments.

Sharing Stormwater Management
Since stormwater runoff does not respect municipal boundaries, it makes sense for local 

governments to coordinate with surrounding units of government on stormwater management.  
Cooperative agreements among local governments, known as urban cooperation agreements 
(UCA), are legally allowed under the Urban Cooperation Act of 1967.  It has become increasingly 
common to manage and fund trans-boundary matters such as fire services, recreational facilities, 
and water and sewer services using UCAs.  Stormwater management is no different.  Prior to 
adopting a local plan, an area-wide stormwater management plan can provide the rationale 
and guidelines for local regulation. Once these regional guidelines have been established, it is 
much easier for local governments to develop their individual ordinances. UCAs can easily be 
applied to a public works program that would allow for construction of systems for stormwater 
management that might include area-wide retention basins, monitoring programs, and financing 
mechanisms, such as special assessments or utility fees.
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Conservation Design
Conservation design allows for clustering of building sites to provide protection of areas that 

contain lakes, wetlands, steep slopes, views, agricultural lands, and other special features.  
Clustering building sites not only protects sensitive landscapes, it also provides more open 
space for recreation and can preserve scenic views that contribute to higher property values.  

Option #3:  Open Space Zoning and Conservation Design
Open space zoning regulations are techniques used by communities to accommodate growth 

while preserving lakes, streams, wetlands, other natural features and other special features (e.g., 
historic landmarks and scenic views) that are important to the community. Open space zoning 
requires a certain percentage of a site to be preserved as open space to protect these resources.

There are four fundamental components of open space zoning:

1.	Special site features are inventoried and mapped

2.	A significant portion of the site is protected as permanent open space.

3.	Building envelopes are sited to respect special features and preserve the quantity and quality 
of open space on the site.

4.	Viewsheds are protected by siting development to maintain a low visual impact, particularly 
along public roadways and waters.

When local government pursues open space zoning, the regulations should reflect the 
community’s master plan to assure legal validity. Site development regulations should be 
consistent with local rural character, privacy, and open space access. Permitting should be no 
more difficult than for traditional subdivisions and if substantially easier, will result in more open 
space projects. In some cases, density bonuses for open space projects should be considered to 
increase financial attractiveness of open space developments. 

Traditional Subdivision Design
(shown at left)
Grid layout with little regard for natural 
and special features.

Conservation Design
(shown at right)
Trees, wetlands, scenic view, and 
natural views are retained. All homes 
have lake views.  All residents have 
equal access to the shoreline.  Single-
loaded roads provide more privacy 
and better views.  Trails make a 
pedestrian and recreation-friendly 
development.

Graphic: Kristy Beyer
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What does conservation 
design add up to?

Preservation of natural features +

Private lots and common areas +

Increased sense of community and 
social opportunities +

Shoreline use concentrated in single 
dock area 

HIGHER PROPERTY VALUES!

Additionally, a more compact site design can significantly lower the costs of infrastructure, 
surveying, and engineering.

While conservation design may reduce lot sizes, the protected open space adjacent to and 
surrounding the lots is usually available for use and enjoyment of residents and gives a sense of 
much larger lots.  Local regulations might require conservation design in certain zoning districts, or 
regulations might take the approach of offering incentives, such as density bonuses allowing more 
lots to be created than would otherwise be allowed, in order to encourage natural resources 
protection in this way.

Planned Unit Developments
Planned unit developments (PUD) are authorized under Michigan Zoning Enabling Act to provide 

opportunities for more flexible land use and site development.  PUDs generally encourage site 
designs that integrate structures and uses with natural site characteristics to minimize impacts 
on the site and adjoining properties and include planned open space.  PUDs can create larger 
areas of open space through clustering of units than lot-by-lot development.  PUD projects must 
undergo a site plan review process, and thus these projects are administratively more complex 
than traditional single-site developments.

Conservation Easements
Conservation easements can be used to provide permanent land protection. The explosive 

growth of the land trust movements in Michigan and nationwide is allowing local governments 
to create public-private partnerships in land protection.  Communities that have an open space 
preservation plan or a land protection element in their master plan can identify key lands for 
which they can work with landowners and conservancies to protect.  
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Option #4:  Weed and Nuisance Plant Ordinances
Many communities have weed ordinances – regulations that limit the size or type of vegetation 

which grows or is cultivated within the community – to prevent unsightly or poorly maintained 
property.  However, some weed ordinances are so restrictive that they limit the ability of 
landowners to use natural landscaping.  Natural landscaping along a lake’s shoreline mimics 
natural conditions – often by using native plants – and provides a buffer for the lake, filtering 
pollutants and reducing erosion. Natural landscaping does not pose the hazards that the weed 

laws are intended to address (e.g. 
fire risk, vermin and mosquitos). 

Communities are beginning to 
recognize the benefits of more 
natural landscaping practices, and 
many have amended their weed 
ordinances to allow for maintained 
native plantings. The most common 
ways to approach this are through 
setbacks, adding exceptions to 
the weed ordinance, or listing 
specific regulated plants within the 
ordinance:

• 	Setbacks: these ordinances 
generally require an area (such 
as within the front or perimeter 
of the lot, or from a road) in 
which vegetation above a 
certain height is not permitted. 
Vegetation behind the setback is 
unregulated, allowing landowners 
freedom to use native landscaping around lakes and other natural features.

Photo:  Julia Kirkwood

Traditional Lakefront 
Landscaping

Manicured Landscape 
with Buffer Zones

Natural or Restored 
Buffer Zones

Graphic: Kristin Faasse
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