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EXECUTIVE SUMMARY

The United States Army Corps of Engineers (USACE) commitment to environmental
compliance and protection of estuaries, rivers, lakes, and navigable waters arises from
the national policy and directives expressed in Federal Statutes, Executive Orders, and
internal regulations. These regulations were designed to minimize pollution, maximize
recreation, protect aesthetics, preserve natural resources, and promote the
comprehensive planning and use of water bodies to enhance the public interest rather
than private gain; therefore, USACE, in the design, construction, management,
operation, and maintenance of its facilities, will exert leadership within existing
authorities and appropriations in the nationwide effort to protect, enhance, and sustain
the quality of the nation’s resources. It is USACEs policy to comply with requirements
of the Clean Water Act and not to degrade existing water quality conditions to the
maximum extent that is practicable, consistent with project authorities, Federal legal and
regulatory requirements, the public interest, and water control manuals.

The United States Army Corps of Engineers, Saint Louis District (CEMVS),
implemented a water quality monitoring program during the 1970s to evaluate how its
civil projects may be affecting water resources. Data collected from this effort serves as
an invaluable tool for evaluating the significance of annual water quality measurements
and tracking long-term trends. Water quality data is provided to the Missouri
Department of Natural Resources and the lllinois Environmental Protection Agency to
be used as a screening mechanism for the Missouri and lllinois Water Quality Report
which is required every two years by the Clean Water Act Sections 303(d) and 305(b).

The National Water Quality Inventory Report to Congress (305(b) report) is the primary
vehicle for informing law makers and the public about general water quality conditions in
the United States. This document characterizes our water quality, identifies widespread
water quality problems of national significance and describes various programs
implemented to restore and protect our waters. Currently the lllinois Environmental
Protection Agency (IEPA, 2018) has listed Carlyle Lake as impaired for total suspended
solids, total phosphorous, and mercury while the Kaskaskia River upstream from the
Lake is impaired for dissolved oxygen, Atrazine, and mercury. The lists of sources for
these impairments are contaminated sediments, crop production, and unknown
sources. The entire Kaskaskia watershed is impaired by the above parameters as well
as many others.

Water quality sampling in 2020 revealed the following concerns at Carlyle Lake:
bacteria, iron, pH, dissolved oxygen, temperature, Atrazine, and total phosphorus.
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INTRODUCTION

The Carlyle Lake watershed encompasses approximately 1,663 square miles and
includes all or portions of Bond, Clinton, Effingham, Fayette, Marion, Shelby, and
Montgomery counties. The watershed includes the Kaskaskia River between Carlyle
Lake Dam and Lake Shelbyville Dam and major tributaries of the Kaskaskia River,
including: Big, Richland, Robinson, Becks, Ramsey, Old Hickory, and Hurricane Creeks
(respectively) and the East Fork Kaskaskia River. Agriculture is the predominant land
use within the watershed. Currently, 82% of the land is used for agricultural purposes.
Of that 82%, 63% is cropland and 19% grassland. Since 1978, the number of farms
has decreased by 25% and the acreage tilled has decreased by only 6%. Corn and
soybeans are important to the region, but producers also grow 25% of the entire state’s
crop of wheat. Livestock production, including dairy, swine, poultry and beef cattle is a
significant industry, especially in Clinton, Randolph and Washington Counties.

Carlyle Lake is located in south central lllinois at river mile 94.2 on the Kaskaskia River,
upstream from its confluence with the Mississippi River and about one-half mile
upstream from the town of Carlyle, lllinois. Carlyle is located in Clinton County,
approximately 50 miles east of St. Louis, Missouri. Carlyle Lake is the largest man-
made lake in the state and is approximately 12 miles long and 1-3 miles wide and has
approximately 24,710 acres of water surface at summer pool elevation 445.0 feet
NGVD (National Geodetic Vertical Datum). There are 88 miles of shoreline and
approximately 12,800 acres of public land associated with the project. The lake is
situated in gently rolling land with alluvial valleys with moderately low relief. The lake
provides outdoor recreation opportunities for over 2.5 million visitors annually, which
generates over $80 million in visitor spending within 30- miles of the Lake. There are 41
recreation areas that include: 424 picnic sites, 726 campsites, 670 marina slips, 24 boat
ramps, and 25 miles of hiking trails. The CEMVS manages and operates two large
reservoirs on the Kaskaskia River, Lake Shelbyville and Carlyle Lake, as well as the 36
mile long navigable channel and lock and dam at the Kaskaskia River Project.

Carlyle Lake is managed and operated by the CEMVS for the authorized purposes of
flood risk management, navigation, water supply, water quality, fish and wildlife
conservation, and recreation. The lake serves as a heavy recreational usage lake. The
land surrounding the lake is used predominately for agriculture. Surrounding
communities have existing industrial/commercial operations and residents which
discharge wastewater into municipal wastewater treatment plants that ultimately
discharge treated water into the Kaskaskia River basin. Agricultural runoff and
municipal wastewater treatment facilities are the primary potential source of pollution
into the Carlyle Lake watershed. Additional sources are marinas, recreational
watercraft discharges and wildlife fecal material runoff.

Water quality is of paramount importance for sustaining ecological integrity and services
provided by the Kaskaskia River and Carlyle Lake. Water quality is influenced by a
range of both point and nonpoint pollution sources, which may include natural
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processes, industrial and municipal effluents, and surface runoff from agricultural
arenas.

The Saint Louis District (CEMVS) of United States Army Corps of Engineers (USACE)
has implemented a Water Quality Management Plan (WQMP) as part of the operation
and maintenance activities associated with managing USACESs’ civil works projects
throughout the District which includes, among other reservoirs and rivers, the Kaskaskia
River and Carlyle Lake. The WQMP addresses surface water quality management
issues and adheres to the guidance and requirements specified by Clean Water Act
(CWA), as well as the self-imposed Engineering Regulation (ER) 1110-2-8154, “Water
Quality and Environmental Management for USACE Civil Works Projects” (USACE,
2018). Water quality monitoring is implemented to fulfill five primary objectives that
drive the CEMVS WQMP:

1) Establish baseline conditions, identify significant water quality trends, and
document problems and accomplishments.

2) Ensure that surface water quality, as affected by CEMVS projects, is suitable for
project purposes, existing water uses, public health and safety, and in
compliance with applicable state and federal water quality standards.

3) Provide support to water control, project operations, and navigation for
regulations and modifications.

4) Investigate special problems, design and implement modifications, and improve
water management procedures

5) Establish and maintain strong working partnerships and collaborations with
appropriate entities within and outside USACE regarding water quality.

This report is intended to document and assess water quality conditions occurring at
Carlyle Lake. The report describes conditions observed in 2020, as well as baseline
data collected from 1971-2019. Data are available upon request.

CARLYLE LAKE WQMP COVERAGE

The WQMP for Carlyle Lake includes water samples taken at the following locations:
major tributaries (CAR-13 and CAR-12), main body of the lake (CAR-4, CAR-2, and the
marinas), and just downstream of the dam (CAR-1). See figure 1 and Table 1 for a site
map and site coordinates.
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Figure 1. Water Quality (WQ) Sampling Locations in 2019 at Carlyle Lake
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Sample Location Summary Table

Table 1: Sample Location Summary and Geographic Location (NAD 1983)

Sample Location Type Abbreviation Site Name Latitude Longitude
Maijor Tributary TRIB CAR-13 38.868961 -89.159605
TRIB CAR-12 38.868961 -89.193475
Main Reservoir Surface RS CAR-2 38.619492 -89.352747
RS CAR-4 38.740632 -89.267266
RS CAR-BL 38.693092 -89.234040
RS CAR-DW 38.627955 -89.358246
RS CAR-KP 38.736930 -89.273674
RS CAR-CSA 38.642647 -89.336805
Reservoir Benthic RB CAR-2-10 38.619492 -89.352747
Tail Race (below dam) TR CAR-1 38.616240 -89.355828

Samples at Marinas are not always taken in the exact same location. BL=Boulder Marina, DW=Dam West Marina,

KP=Keyesport Marina, CSA=Carlyle Sailing Association.
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METHODS AND ANALYSIS: WATER QUALITY
Data Collection and Historical Reference Data

During 2020, water quality samples were collected and analyzed for 10 locations during
four separate sampling events (n=40; Table 1). One duplicate sample was also
collected during each sampling event for quality control purposes. Samples were
collected from the upper one meter of the water column, preserved, and transported to
the Applied Research and Development Laboratory (ARDL) in Mount Vernon, lllinois for
analysis.

For the purpose of this report, historical reference data refers to water quality data
collected during the previous years ranging as far back as 1974 (parameter dependent)
at Carlyle Lake. Historical reference data are intended to represent the current
condition of Carlyle Lake.

Statistical Summary and Comparison to Applicable Water Quality Standards

Statistical analyses were performed on water quality monitoring data collected for 10
locations, and classified as TRIB (n= 2), RS (n=2), RB (n=1), and TR (n=1). For
comparison, statistical analyses were also performed on historical water quality
monitoring data and, although some sampling locations may have been removed, they
were classified in the same manner. Descriptive statistics were calculated to describe
central tendencies and corresponding 95% confidence levels for the mean. Monitoring
results were compared to applicable water quality standard criteria established by the
appropriate state agencies pursuant to the Federal Clean Water Act. If a state water
quality standard criteria was not available, recommended criteria from the literature
were considered.

Seasonal data are classified as: Winter (December 01 - March 14), Spring (March 15 —
May 31), Summer (June 1 — September 15), Fall (September 16 — November 30).

Quality Assurance

The United States Army Corps of Engineers, Saint Louis District quality assurance
procedures considers two primary focus areas: (1) those that involve laboratory
analysis of samples, and (2) those concerning the collection and processing of the
water samples in the field.

Since 2012, ARDL has analyzed water quality samples for CEMVS. Their quality
assurance program includes the use of quality control charts, check standards, field and
in-house matrix spikes, laboratory blanks and performance evaluation samples. In
addition, one blind duplicate sample is submitted for at least every 20 samples, or, in
this case, every sampling event (one event/day at Carlyle Lake has 6 samples and one
duplicate).
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Internal checks are also used for field sampling. This includes adherence to operating
procedures for data collection and periodic evaluation of sampling personnel. Field
sampling equipment and multimeters are calibrated/serviced in accordance with factory
recommendations.

Water Quality Parameters and Criteria

Parameters used to characterize water quality have been generally accepted criteria for
assessing aquatic life and human health include:

Temperature (Temp) is important because it controls several aspects of water quality.
Colder water holds more dissolved oxygen which is required by aquatic organisms.
Plants grow more rapidly and use more oxygen in warmer water. Decomposition of
organic matter which uses oxygen is accelerated in warmer water. Temperature can
also determine the availability of toxic compounds such as ammonia. Since aquatic
organisms are cold blooded, water temperature regulates their metabolism and ability to
survive. The number and kinds of organisms that are found in streams or lakes is
directly related to temperature. Certain organisms require a specific temperature range,
such as Salmonids, which require water temperatures below 20°C. Water temperature
criteria for warm water bodies in lllinois is within 2.8°C of the seasonal norm.

Dissolved Oxygen (DO) refers to the measurement
of free oxygen molecules (Oz2) that are not bonded to
any other elements; thus, oxygen bonded in water
(H20) would not be considered in a measurement of
dissolved oxygen. Oxygen is dissolved in surface
waters through interactions with the atmosphere and
as a waste product of photosynthesis (CO2 + H20
(CH20) + O2) from phytoplankton and aquatic
vegetation. Additional factors influencing DO include
temperature, pressure, and salinity.

Dissolved oxygen is required for most aquatic life
including fish, invertebrates, bacteria, and plants.
Fish and invertebrates utilize DO for respiration
through gills and cutaneous breathing, and plants
require dissolved oxygen for respiration when photosynthesis is not possible. Smaller
microbes and bacteria utilize DO for decomposition of organic materials, a process
essential for nutrient cycling. Bottom feeders such as worms and mussels can persist
when DO is >1mg/L, while most inland fish species require a minimum DO of 4mg/L.
The DO water quality criteria for lllinois is >5mg/L.

Figure 1: Dissolved oxygen (0;) vs
oxygen bonded in water (H;0).

Potential of Hydrogen (pH) is a measure of how acidic or basic water is. Potential of
Hydrogen is reported on a logarithmic scale ranging from 0 — 14, with 7.0 being neutral.
As pH increases from 7.0, water increases in alkalinity, whereas a decrease from 7.0
indicates an increase in acidity. Since pH is measured on a logarithmic scale, every

USACE-MVS | Water Quality Report: Carlyle Lake 2020 10



one-unit change in pH indicates a 10-fold change in acidity; thus, a pH of 6.0 is ten
times more acidic than a pH of 7.0 and a pH of 4.0 would be one-thousand times more
than a pH of 7.0.

The pH of water varies considerably beyond the local level. Natural variation in bedrock
and soil composition through which water moves has been reported as one of the most

influential factors. Additional factors include decomposition of organic materials, acidity
of local precipitation, discharge of effluents and chemicals, and mining operations.

Most freshwater streams and rivers have a natural pH ranging from 6 to 8. As pH
approaches 5 (acidic), less tolerant fish and aquatic invertebrate assemblages may be
extirpated, and a pH below 4.5 would be without most desired aquatic life. Conversely,
when pH exceeds 9.5 (alkaline), aquatic fish and invertebrate begins to rapidly
decrease and beyond 10, fish become extirpated. The pH water quality criteria for
lllinois ranges from 6.5 — 9.0.

Conductivity is a measure of water’s ability to conduct electrical current. In its purist
form, water has a near neutral charge, indicating that it is an inefficient conductor of
electrical current. Thus the ability to carry electrical current is driven by water soluble
ions (atoms and molecules with a charge) such as salts and other inorganic materials.
Conductivity is also influenced by water temperature; as temperature increases,
conductivity increases. For this reason, conductivity is commonly reported as Specific
Conductivity (SpCond), which is the measurement of conductivity at 25 degrees
Celsius.

Conductivity in streams and rivers is affected by the geology of the area. Streams
running through granite tend to have lower conductivity due to granite being composed
of inert material; materials that do not ionize or dissolve into ionic compounds in water.
Conversely, streams that run through areas of limestone or clay soils tend to have
higher conductivity readings because of the presence of materials that ionize.
Conductivity is useful as a general measure of water quality. A stream tends to have a
relatively constant range of conductivity that, once established, can be used as a
baseline. Significant changes, either increases or decreases, might indicate a source of
pollution has been introduced into the water. The pollution source could be a treatment
plant, which raises the conductivity, or an oil spill, which would lower the conductivity.
In general, there are no water quality criteria for SpCond. The District threshold of 500
puS/cm is a rule of thumb value that is often associated with some form of biological
impairment.

Oxidation Reduction Potential (ORP) is a measurement of the net status of all the
oxidation and reduction reactions in a given water sample. Oxidation involves an
exchange of electrons between 2 atoms. The atom that loses an electron is oxidized
and the one that gains an electron is reduced. Oxidation reduction potential sensors
measure the electrochemical potential between the solution and a reference electrode.
Readings are expressed in millivolts. Positive readings indicate increased oxidizing
potential and negative readings increased reduction. Oxidation reduction potential
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values are used much like pH values to determine water quality. While pH readings
characterize the state of a system relative to the receiving or donating hydrogen ions
(base or acid), ORP readings characterize the relative state of losing or gaining
electrons. Generally ORP readings above 400mV are harmful to aquatic life; however,
ORP is a non-specific measurement, which is a reflection of a combination of effects of
all the dissolved materials in the water. Therefore, the measurement of ORP in
relatively clean water has only limited utility unless a predominant redox-active material
is known to be present.

Total Suspended Solids (TSS) concentrations, which cause the photosynthetic activity
to be reduced by more than 10% from the seasonably established norm, can have a
detrimental effect on aquatic life. Soil particles, organic material, and other debris
comprise suspended solids in the water column. Turbidity (FNU) measurements are
inverse to suspended solid measurements. As TSS increases, the FNU or water
transparency decreases. Total suspended solids can be an important indicator of the
type and degree of FNU. Total Suspended Solids measurements represent a
combination of Volatile Suspended Solids (VSS), which consist of organic material,
and Nonvolatile Suspended Solids (NVSS), which is comprised of inorganic mineral
particles in the water. In order to more accurately determine the types and amounts of
suspended solids, VSS are analyzed. Volatile suspended solid concentration
represents the organic portion of the total suspended solids. Organic material often
includes plankton, and additional plant and animal debris present in water. Total VSS
indicates the presence of organics in suspension; and, therefore, show additional
demand levels of oxygen. lllinois does not currently have a standard criteria for TSS,
NVSS or VSS.

Total Organic Carbon (TOC) is a measure of the amount of organic carbon in a water
body. In addition to natural organic substances, TOC includes insecticides and
herbicides, as well as domestic and industrial waste. Industrial waste effluent may
include carbon-containing compounds with various toxicity levels. Further, a high
organic content means an increase in the growth of microorganisms which contribute to
the depletion of oxygen supplies.

Currently, there are no state or federal water quality standard criteria set for TOC.
Because carbon occurs naturally, its concentration varies based on physical and
chemical attributes in a watershed; thus, this study relies on historical reference
conditions to identify unfavorable conditions.

Metals Iron (TFe) and Manganese (TMn) (T=total) are nutrients for both plants and
animals. Living organisms require trace amounts of metals. However, excessive
amounts can be harmful to the organism. Heavy metals exist in surface waters in three
forms, colloidal, particulate, and dissolved. Water chemistry determines the rate of
adsorption and desorption of metals to and from sediment. Metals are desorbed from
the sediment if the water experiences increases in salinity, decreases in redox potential,
or decreases in pH. Metals in surface waters can be from natural or human sources.
Metal levels in surface water may pose a health risk to humans and the environment.
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Pesticides are commonly used throughout much of the agricultural landscape that the
Kaskaskia River flows. This study considers one insecticide and seven herbicides.
Atrazine and Alachlor herbicides are commonly used agricultural chemicals which can
be readily transported by rainfall runoff. Both compounds are suspected of causing
cancer; and therefore, were monitored for the protection of human and aquatic health.
Herbicides which are pesticides used to kill vegetation are the most widely used and
sampled. Two of the most widely used herbicides are Atrazine and Alachlor. Atrazine
is a preemergence or postemergence herbicide use to control broadleaf weeds and
annual grasses. Atrazine is most commonly detected in ground and surface water due
to its wide use, and its ability to persist in soil and move in water. Alachlor is a
Restricted Use Pesticide (RUP) due to the potential to contaminate groundwater. The
water quality standards for the pesticides sampled are located in Table 2.

Nitrogen occurs naturally in water through several forms including nitrogen (N2), nitrite
(NO2-N), nitrate (NO3-N), ammonia (NH3), and ammonium (NH4). Nitrates are the
most commonly reported form of nitrogen, and may have a meaningful influence on a
water body’s trophic status. Algae and other plants use NO3-N as a food source, thus
excess levels of NO3-N can promote increases in algae production and hypereutrophic
conditions.

In general, NO3-N does not have a direct effect on fish or aquatic insects. lllinois has
set criteria standards for NO3-N to 10 mg/L to accommodate safe drinking waters for
human and livestock; however, this threshold likely exceeds the concentration that is
appropriate for assessing ecosystem health.

Total Ammonia Nitrogen (TAN) includes NH3 and NH4. Total ammonia nitrogen is a
colorless gas with a strong pungent odor. Ammonia occurs naturally and is a biological
requirement for aquatic life, however elevated concentrations can be toxic to freshwater
organisms. Unnatural sources of ammonia include, accidental releases of ammonia
rich fertilizer, effluent from sewage treatment plants, improper disposal of ammonia
products, and livestock waste.

Toxic concentrations for freshwater organisms range from 0.53 — 22.8 mg/L, and are
strongly dependent on both pH and temperature. In general, an increase in pH and/or
temperature corresponds with an increase in toxicity. Additional information in regards
to the relationship between pH, temperature, and ammonia, as it relates to toxicity, can
be reviewed in Aquatic Life Ambient Water Quality Criteria for Ammonia — Freshwater
(USEPA 2013).

Total Phosphorus (TP) is analyzed as phosphorus, and has been monitored due to the
potential for uptake by nuisance algae. Levels of phosphate can indicate the potential
for rapid growth of algae (algae bloom) which can cause serious oxygen depletion
during the algae decay process. Phosphorous is typically the limiting nutrient in a water
body; therefore, any addition of phosphorous to the ecosystem stimulates the growth of
plants and algae. Phosphorous is delivered to lakes and streams by way of runoff from
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agricultural fields and urban environments. Other sources of phosphorous are
anaerobic decomposition of organic matter, leaking sewer systems, and point source
pollution. The general standard for phosphorous in lake water is 0.05 mg/L. Dissolved
phosphorous, also called Orthophosphate (POa4-P) is generally found in much smaller
concentrations than total phosphorous, and is readily available for algal uptake.
Orthophosphate concentrations in a water body vary widely over short periods of time
as plants take it up and release it.

Chlorophyll a (CHL a) is a measure of the amount of algae growing in a waterbody,
and therefore can be used to classify trophic status. Although algae are a natural part
of freshwater ecosystems, too much algae can cause aesthetic problems such as green
scums and bad odors, and can result in decreased levels of DO.

Pheophytin a (PHEO a) is a natural degradation product or digestion of CHL_a. The
ratio of PHEO_a to CHL_a can provide an indication of the decline or growth in
eukaryotic algae and cyanobacteria populations.

Trophic Status is determined using a modified Trophic State Index (TSl), as
described by Carlson (1977). Trophic State Index is calculated from secchi-depth
transparency, total phosphorus, and chlorophyll-a measurements. Values for these
three parameters are converted to an index number ranging from 0-100 according to the
following equations:

TSI (Seechi Depth) = 10(6 - (In SD/In 2))
TSI (Chlorophyll-a) = TSI(Chl) = 10(6 - ((2.04 - 0.68 In Chl)/In 2))
TSI (Total Phosphorus) = TSI(TP) = 10(6 — (In (48/TP)/In 2))

where In indicates the Natural Logarithm
A TSI average value, calculated as the average of the three individually determined TSI

metrics, is used as an overall indicator of a water body’s trophic state. The relationship
between TSI and trophic condition is defined as follows:

TSI Trophic Condition

0-40 Oligotrophic
40-50 Mesotrophic
50-70 Eutrophic
70-100 Hypereutrophic
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Laboratory Methods and Water Quality Criteria Summary Table

Table 2: Metrics, Methods, and Water Quality Criteria Used for Evaluating Water Quality

Metric Abbreviation Analysis Method Water Quality Criteria Source
Alachlor EPA Method 8270C < 2ug/L PWS or <1100 pg/L: aquatic life lllinois EPA
Ammonia Nitrogen NH3 EPA Method 350.1 <15 mg/L United States EPA
9 pg/L: Chronic or 82 ug/L: Acute or 3 pg/L
Atrazine Atrazine EPA Method 8270C DWS lllinois EPA
Bacteria: E. Coliform E Col EPA Method 1604 < 235 E. Col per 100/mL for single sample Illinois EPA
Chlorophyll a Chl_a SM Method 10200H < 25mg/cm?® (Eutrophic Upper Limit) Carlson 1977
Chlorpyrifos EPA Method 8270C < .11 pg/L: aquatic life Illinois EPA
< 30 pg/L: chronic or < 370 ug/L acute (aquatic
Cyanazine EPA Method 8270C life) lllinois EPA
Depth Depth Multiparameter Meter | Measurements reportedat~1meter | -
Dissolved Oxygen DO Multiparameter Meter | Greater than 5.0mg/L lllinois EPA
Metolachlor EPA Method 8270C 30.4 pg/L: Chronic or 380 pg/L: Acute lllinois EPA
8.4 mg/L: aquatic life or 8.3 mg/L: human
Metribuzin EPA Method 8270C health lllinois EPA
Nitrate as Nitrogen NO3 Green Method <10 mg/L lllinois EPA
Non-Volatile Suspended Solids | NVSS TSss-vss | e e
Orthophosphate Ortho EPA Method3652 | e e
< 30 pg/L: chronic or < 350 ug/L acute (aquatic
Pendmethalin EPA Method 8270C life) lllinois EPA
Pheophytin a Phpy a SM Method 10200H | e e
Potential of Hydrogen pH Multiparameter Meter | Range: 6.5 — 9.0pH Illinois EPA
Specific Conductivity SpCond Multiparameter Meter | 500 ySem | e
Less than rise of 2.8°C above normal seasonal
Temperature Temp Multiparameter Meter | temperature lllinois EPA
Total Dissolved Solids TDS Multiparameter Meter | <500 mg/L lllinois EPA
Total Manganese TMn EPA Method 6010C <1 mg/L lllinois EPA
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Metric Abbreviation Analysis Method Water Quality Criteria Source
Total Organic Carbon TOC EPA Method 4151 | e e
Total Iron TFe EPA Method 6010C <1 mg/L lllinois EPA
Total Phosphorus TP EPA Method 365.2 Less than 0.05 mg/L lllinois EPA
Total Suspended Solids TSS EPA Method160.2 | e Illinois EPA
< 1.1 pg/L: chronic or < 26 pg/L acute (aquatic
Trifluralin EPA Method 8270C life) lllinois EPA
Turbidity Turb Multiparameter Meter | e L e
Volatile Suspended Solids VSS EPA Method 1604 | —— e

*1 mg/L is equivalent to 1 drop in two bathtubs and 1 ug/L is equivalent to 1 drop in an Olympic size swimming pool. PWS is public water supply. DWS is drinking water standard.
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RESULTS AND SUMMARY STATISTICS: WATER QUALITY

Oxidation Reduction Potential

700
600
500
> 400
€ 300
o
¥ 200
O 100 — EE
0
-100
-200
RS TR TRIB RS TR TRIB
1986-2019 2020
Location
Specific Conductivity
1800
1600
c 1400
L2 1200
%)
> 1000
2 800 .
8 -
2 600 B
P 400 == == - E% S ==
200 | i
0 1
RS TR TRIB RS TR TRIB
1971-2019 2020
Location
Historical Reference 1971-2019 2020
CL CL
Location Mean Median  Count  (95.0%) Mean Median Count (95.0%)
SpCond RS 409.71 413.00 615 7.40 330.87 334.15 22 26.59
TR 398.40  400.00 244 10.14 335.33  338.30 4 26.52
TRIB 520.66  496.00 597 18.42 386.67 44455 8 134.95
ORP RS 247.81 242.00 261 14.87 160.06 141.10 16 37.80
TR 284.29  296.00 129 21.17 228.93 215.80 3 342.98
TRIB 282.73  293.55 166 19.17 171.33 172.35 6 58.55

*This report does not acknowledge a water quality criteria for SpCond or ORP.
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Average Dissolved Oxygen
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Season
m Historic Ave DO m2020 Ave DO
Red line placed at the 5 mg/L level.
Historical Reference 1972-2019 2020
CL CL
Season Location Mean Median Count (95.0%) Mean Median Count (95.0%)
Spring RS 10.27 10.30 153 0.39 8.12 7.87 5 1.26
TR 10.09 10.05 68 0.58 10.10 10.10 1
TRIB 9.31 9.00 154 0.39 6.94 6.94 2 5.40
Summer RS 7.61 7.30 277 0.27 7.80 8.27 6 3.42
TR 8.00 8.20 107 0.34 7.52 7.52 1
TRIB 7.04 6.89 230 0.27 7.33 7.33 2 2.16
Winter RS 12.31 12.20 61 0.71 10.19 10.60 5 1.88
TR 13.46 13.70 22 0.93 13.05 13.05 1
TRIB 11.53 11.85 106 0.46 10.99 10.99 2 2.54
Fall RS 9.25 9.30 117 0.40 10.09 10.12 6 0.83
TR 9.83 10.20 43 0.62 713 713 1
TRIB 8.31 8.70 96 0.48 7.59 7.59 2 5.59
* On July 29 2020 DO was recorded at 2.51 mg/L at Boulder Marina. All other observations met the lllinois state standard.
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Average Temperature

35.00
30.00
. 25.00
2 20.00
o
& 15.00
|_
10.00
0.00 —
Spring Summer Winter Fall
Season
m Historic Ave Temp  ®2020 Ave Temp
Historical Reference 1972-2019 2020
CL CL
Season Location Mean Median Count (95.0%) Mean Median Count (95.0%)
Spring RS 15.58 16.85 156 0.91 17.74  17.90 5 0.57
TR 15.52 16.92 70 1.25 17.20 17.20 1
TRIB 14.01 15.00 159 0.83 16.95 16.95 2 3.18
Summer RS 25.90 26.00 278 0.32 29.18 29.05 6 0.67
TR 25.51 26.00 109 0.44 28.90 28.90 1
TRIB 23.89 23.83 236 0.39 2750 27.50 2 7.62
Fall RS 15.77 17.00 120 0.94 14.63 14.20 6 0.97
TR 16.09 18.15 44 1.51 1440 14.40 1
TRIB 13.38 14.00 99 1.12 14.25 14.25 2 1.91
Winter RS 2.25 1.00 63 0.68 9.18 9.56 5 1.29
TR 2.81 2.00 23 1.13 7.78 7.78 1
TRIB 1.96 1.00 109 0.51 8.19 8.19 2 3.88

*There were multiple observations in which the 2020 values exceeded the 2.8C rise above the historical mean values.
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*Data recorded by multi-parameter sonde at tail race. 30 minute data shown. Red line placed at the 5 mg/L level. DO was recorded
between 4-5 mg/L briefly on September 30 2020. All other observations were greater than 5 mg/L during 2020.

2020 Tail Race Continuous Temperature and DO

Parameter Season Mean Median Count CL (95.0%)
DO Spring 10.6 10.6 3297 0.015
Summer 8.4 8.3 10272 0.017
Fall 9.5 8.8 6690 0.051
Temp Spring 17.5 17.3 3297 0.071
Summer 26.7 26.5 10272 0.034
Fall 15.1 14.6 6690 0.106
*Historical tail race continuous data not included in this report.
2020 Tail Race Flow
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*Revised daily flow data as reviewed by the USACE water management office.
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*Red lines indicate the upper and lower water quality criteria standards (9 and 6.5).

Historical Reference 1971-2019 2020
CL CL
Location Mean Median Count (95.0%) Mean Median  Count (95.0%)
pH RS 7.98 8.00 611 0.04 8.31 8.16 22 0.16
TR 7.87 7.90 243 0.07 8.06 8.00 4 0.48
TRIB 7.55 7.60 590 0.04 7.77 7.80 8 0.16

*pH was recorded above 9 at CSA on July 29 2020. All other readings were within water quality standards during 2020.
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Nitrate as Nitrogen
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*Red line indicates the water quality criteria standard (10 mg/L).
Ammonia Nitrogen
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Historical Reference 1980-2019 2020
CL CL
Location Mean Median Count (95.0%) Mean Median Count (95.0%)
NO3N RB 0.90 0.51 233 0.13 0.70 0.68 4 1.25
RS 1.12 0.75 597 0.09 0.72 0.46 8 0.66
TR 0.91 0.63 242 0.1 0.63 0.50 4 1.12
TRIB 1.63 0.88 590 0.16 1.89 1.88 8 0.99
NH3N RB 0.12 0.08 228 0.02 0.25 0.29 4 0.27
RS 0.08 0.05 492 0.01 0.13 0.02 8 0.14
TR 0.13 0.08 208 0.02 0.17 0.16 4 0.23
TRIB 0.12 0.07 409 0.02 0.08 0.05 8 0.07
*All observations of nitrate and ammonia nitrogen were within the water quality standard.
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Orthophosphate
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*Red line indicates the water quality standard of 0.05 mg/L.
Historical Reference 1980-2019 2020
CL CL
Location Mean Median Count (95.0%) Mean Median Count (95.0%)
Ortho RB 0.10 0.07 233 0.01 0.17 0.13 4 0.12
RS 0.08 0.06 592 0.01 0.13 0.12 8 0.05
TR 0.10 0.07 239 0.01 0.17 0.13 4 0.12
TRIB 0.07 0.05 590 0.01 0.12 0.12 8 0.04
TP RB 0.32 0.24 234 0.03 0.44 0.43 4 0.24
RS 0.22 0.16 604 0.01 0.31 0.31 8 0.04
TR 0.22 0.19 242 0.02 0.31 0.31 4 0.12
TRIB 0.23 0.18 601 0.02 0.44 0.41 8 0.13

*Total phosphorus exceeded the proposed criteria of 0.05 mg/L for all locations. This study does not acknowledge a water quality

criteria for orthophosphate.
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Chlorophyll-a, Pheophytin-a
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*Red line approximately indicates the water quality standard of 25 mg/cm®. See Carlson 1977.

Historical Reference 1984-2019 2020
CL CL
Location Mean Median Count (95.0%) Mean Median Count (95.0%)
Chl a RS 29.99 21.25 266 3.49 25.64 20.15 8 17.20
TRIB 24.21 12.40 59 6.78 22.92 6.10 5 50.38
Pheo a RS 8.48 6.30 220 0.87 11.16 9.90 8 8.26
TRIB 6.89 5.00 54 1.72 6.65 5.40 4 10.88

*The proposed criteria for chlorophyll-a of 26mg/cm® was exceeded at the lake sites in May and October. This study does not
acknowledge a criteria for pheophytin.
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2020 Carlson Trophic State Index
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Turbidity
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Historical Reference 2014-2018 2019

CL CL

Location Mean Median Count (95.0%) Mean Median Count (95.0%)

FNU RS 48.45 26.25 33 26.30 29.29 26.82 22 8.42

TR 21.61 15.49 8 12.82 19.31 16.75 4 14.05

TRIB 42.99 38.99 16 10.30 92.87 73.99 8 51.91

TDS RS 210.47 201.50 34 13.19 215.09 217.50 22 17.31

TR 208.25 203.50 8 23.91 218.00 220.00 4 17.33

TRIB 309.69 300.50 16 34.80 270.00 289.00 8 51.59

* All observations of TDS were within the referenced water quality standard.
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Average Suspended Solids
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Historical Reference 1974-2019 2020
CL CL
Location Mean Median Count (95.0%) Mean Median Count (95.0%)
TSS RS 3441 25.00 505 2.85 30.51 19.30 8 20.54
TR 25.58 21.00 210 2.72 16.20 16.40 4 10.00
TRIB 104.84 62.00 421 13.02 133.50 94.50 8 101.99
VSS RS 8.30 7.00 502 0.59 6.18 6.60 8 1.77
TR 6.56 5.00 208 0.68 4.70 4.40 4 1.50
TRIB 12.86 8.80 421 1.26 11.23 10.00 8 5.60
NVSS RS 26.16 17.00 505 2.53 24.33 15.23 8 19.47
TR 19.09 15.03 210 2.37 11.50 11.00 4 10.42
TRIB 91.98 51.00 421 11.93 122.27 84.50 8 96.64

*The solids data measured in 2020 were comparable to the historical data with the exception of TSS being greater in the tributaries.
There is no numeric standard for solids.
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Total Organic Carbon
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Historical Reference 1984-2019 2020

Location Mean Median Count CL(95.0%) Mean Median Count CL(95.0%)
RB 6.54 5.50 176 0.60 7.83 5.05 4 9.76
RS 6.48 5.60 302 0.38 8.48 5.35 8 5.19
TR 6.57 5.55 142 0.61 8.48 5.20 4 11.18
TRIB 5.97 5.00 194 0.56 9.15 5.10 8 7.10

*This study does not recognize a water quality criteria for TOC.
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Iron
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*Red line indicates the water quality standard of 1 mg/L.
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*Red line indicates the water quality standard of 1 mg/L.
Historical Reference 2014-2018 2019
CL CL
Location Mean Median Count (95.0%) Mean Median Count (95.0%)
Iron RB 1.21 0.79 174 0.17 2.02 1.67 4 2.10
TR 0.88 0.65 143 0.12 0.72 4 1.13
Mang RB 0.23 0.18 174 0.03 0.26 4 0.59
TR 0.19 0.15 141 0.03 0.12 0.12 4 0.08

*In 2020 iron exceeded the standard of 1 mg/L near the lake bottom in front of the dam twice and once in the tail race. Manganese

did not exceed the criterion.
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Average Pesticides
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m Atrazine Metolachlor = Metribuzin

*Of the eight pesticides tested, only the above three were reported above detection levels for the period 2003-2020.
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Atrazine
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Historical Reference 2003-2019 2020
CL CL
Location Mean Median Count (95.0%) Mean Median Count (95.0%)
Atrazine RS 0.93 0.54 112 0.25 1.19 0.50 8 1.19
TR 0.66 0.50 56 0.17 1.26 0.66 4 2.43
TRIB 1.67 0.53 108 0.68 1.26 0.40 8 1.45
*Atrazine was measured above the DWS criterion of 3 ug/L at all sites on May 20 2020.
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Metolachlor
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Historical Reference 2003-2019 2020
CL CL
Location Mean Median Count (95.0%) Mean Median Count (95.0%)
Metolachlor RS 0.78 0.31 74 0.22 1.50 1.18 8 1.13
TR 0.69 0.39 37 0.25 1.36 1.22 4 1.95
TRIB 0.74 0.29 70 0.22 2.61 1.33 8 2.68

*Metolachlor did not exceed water quality criteria in 2020.
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Metribuzin
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Historical Reference 2003-2019 2020
CL CL
Location Mean Median Count (95.0%) Mean Median Count (95.0%)

Metribuzin RS 0.22 0.20 74 0.01 0.24 0.24 8 0.01

TR 0.22 0.21 37 0.02 0.22 0.22 4 0.02

TRIB 0.22 0.20 70 0.01 0.36 0.25 8 0.20

*Metribuzin did not exceed water quality criteria in 2020.
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Surface Water E. Coli Levels
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*Red line approximately indicates the water quality standard of 235 col per 100 mL.
Historical Reference 2001-2019 2020
CL CL
Marina Location Mean Median Count (95.0%) Mean Median Count (95.0%)
Boulder 99.83 25 42 57.08 676.25 712.5 4 697.10
Dam West 88.76 40 42 41.14 907.75 575.0 4 1717.16
Keyesport 139.90 25 42 77.61 356.25  400.0 4 320.52
Carlyle Sailing
Association 108.67 75.00 3 196.42
RS 36.87 8 30 26.32
*Marina bacteria levels exceeded the reference water quality criterion at all locations except CSA in 2020.
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2019 Swimming Beach Bacteria Levels (E. Coli / 100mL)

Keyesport Harbor Light Dam West McNair Coles Creek
East West East West North South North South North South
5/6/2020 25 45 144 145 40 29 60 55 51 42
5/13/2020 36 50 130 133 43 47 70 55 85 68
5/20/2020 55 51 115 122 65 50 45 33 65 105
5/27/2020 105 102 120 110 45 42 65 60 95 90
6/3/2020 200 180 150 141 120 88 50 45 105 91
6/10/2020 88 79 158 145 45 41 150 110 58 52
6/17/2020 75 75 165 145 55 45 116 94 98 91
6/24/2020 100 90 150 135 75 55 40 40 120 114
7/1/2020 123 110 176 151 96 88 71 60 126 91
7/8/2020 128 89 110 105 160 141 180 150 146 142
7/15/2020 95 105 225 204 120 114 143 120 150 435
7/22/2020 115 108 185 154 105 92 133 112 165 140
7/29/2020 46 41 110 97 75 66 50 41 44 32
8/5/2020 74 58 171 161 84 80 97 78 89 91
8/12/2020 101 79 174 145 87 74 75 69 120 98
8/19/2020 71 88 152 132 75 55 56 40 144 132
8/26/2020 71 87 174 185 54 65 56 77 110 124
9/2/2020 74 58 171 161 84 80 97 78 89 91
9/9/2020 101 79 174 145 87 74 75 69 120 98
9/16/2020 71 88 152 132 75 55 56 40 144 132
9/23/2020 71 87 174 185 54 65 56 77 110 124
9/30/2020 110 91 145 155 60 64 51 68 91 112

*Beach bacteria levels exceeded the reference water quality criterion once in July at Coles Creek South.
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DISCUSSION: WATER QUALITY

Water quality metrics assessed by CEMVS can be sporadic and highly variable from
year to year, thus long-term data collection using consistent and comparable
methodology is critical to identify trends or patterns. In general, conditions observed
during 2020 did not deviate far from conditions observed during the reference period
(1971-2019). Nevertheless, concerns regarding bacteria, TP, iron, pH, DO, temperature,
and Atrazine were evident. In addition, CHL_a and subsequent TSI levels were
indicative of a hyper eutrophic system.

E. Coliform levels were observed above the swimming standard of 235 E. Coli per
100/mL (single sample) three out of the four sampling events for Boulder, Dam West,
and Keyesport Marinas. Bacteria levels can be highly variable and high levels may not
necessarily be representative of the entire system. There were precipitation events of
approximately one inch or greater before each of these high samples were taken which
may contribute to higher bacteria levels. Conversely, bacteria levels observed within the
Carlyle Sailing Association waters were well under the standard. E. Coliform levels are
monitored for the protection of human health as it relates to full body contact of
recreational waters. Given that 2020 high bacteria levels in the Marinas are not
swimming areas, there is a lower risk to humans. Long term bacteria monitoring and
analyses will be important to assess changes over time. Swimming beaches at Carlyle
Lake are also monitored for bacteria by the Lake Project staff. During 2020 the state
standard was exceeded once at Coles Creek swimming beach at the south location with
a result of 435 E. Coli per 100 mg/L.

Surface TP levels have surpassed the 0.05 mg/L criterion for several years. In 2020 the
TP criterion was exceeded at all locations with a mean concentration across all sites of
0.36 mg/L. This is 38% greater than the historical mean of 0.23 mg/L, but similar to the
2019 mean of 0.37 mg/L. The mean NO3-N concentration in 2020 (1.17 mg/L) was
comparable with the historic mean (1.29 mg/L) and did not exceed the criterion of 10
mg/L in 2020 Phosphorus is a limiting nutrient for primary producers (algae and plants)
due to its relatively low amount in the environment. Higher inputs of TP and NO3-N into
the lake contribute to a highly productive environment which stimulates algal growth that
can lead to blooms that deplete the oxygen levels during die off. In addition, blooms can
sometimes contain toxins which may be harmful to humans and wildlife.

Living organisms require trace amounts of metals, excessive levels can be harmful. TFe
exceeded the criterion of 1 mg/L three times at the bottom reservoir location in front of
the dam and once in the tailrace in 2020. Comparably, there are multiple times TFe was
high historically (1984-2019) at the same locations. The 2020 TFe mean concentrations
were slightly greater (RB: 2.02 mg/L, TR: 0.95) than the historical means (RB: 1.21 mgiL,
TR 0.88 mg/L). Iron cycling is a function of oxidation-reduction processes. Elevated
levels of iron near the bottom of a lake is not immediately detrimental to the overall lake
system. Iron oxidizes relatively rapidly (minutes to hours); therefore, any iron released
through the spillway will be oxidized in a short period of time.
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Potential of hydrogen (pH) is a measure of how acidic or basic water is. The pH of water
varies considerably beyond the local level. Natural variation in bedrock and soil
composition through which water moves has been reported as one of the most influential
factors. Additional factors include decomposition of organic materials, acidity of local
precipitation, discharge of effluents and chemicals, and mining operations. Most
freshwater streams and rivers have a natural pH ranging from 6 to 8. As pH approaches
5 (acidic), less tolerant fish and aquatic invertebrate assemblages may be extirpated,
and a pH below 4.5 would be without most desired aquatic life. Conversely, when pH
exceeds 9.5 (alkaline), aquatic fish and invertebrate begins to rapidly decrease and
beyond 10, fish become extirpated. In 2020, one of 34 measurements of pH exceeded
the water quality standard (6.5-9). On July 29 2020, a pH of 9.02 was recorded at the
Carlyle Sailing Association location. Since 1972, there have been multiple events pH
was greater than nine. The 2020 mean pH of 8.15 is slightly greater than the historic
value of 7.78.

In 2020 all 34 discrete observations of DO were within the state guidelines with one
exception at Boulder Marina. On July 29 2020, DO was recorded at 2.51 mg/L in the
Boulder Marina waters. Since 1972, there have been 22 measurements observed in the
summer in which DO was below 5 mg/L. DO was measured at the tail race in 15-minute
intervals from April 27 through November 24 2020. On September 30 DO was recorded
between 4-5 mg/L for a brief time. All other measurements of DO were greater than the
standard. It is not abnormal during warm air and water temperatures to experience low
DO. DO has an inverse relationship with temperature. As temperature increases, the
ability of water to contain DO decreases, therefore the DO concentration decreases.
Water temperature measurements made during 2020 indicate it was a very warm year.
This finding assumes that the historical reference 1971-2019 is the normal seasonal
temperature. In a comparison of 2020 mean temperatures to historical mean
temperatures, the water quality standard of <2.8°C was exceeded during the spring,
summer, and winter. Discrete 2020 temperature readings exceeded the reference
historical means multiple times during the spring, summer, and winter by as much as
3.16, 5.10, and 8.05°C respectively.

Pesticides are commonly used throughout much of the agricultural landscape that the
Kaskaskia River flows. Of the eight pesticides tested, only Atrazine, Metolachlor, and
Metribuzin were detected between 2003 and 2020. Of those three, only Atrazine was
found to exceed the criteria. In 2020 the Atrazine drinking water standard (3 ug/L) was
exceeded on May 20 at all locations with concentrations ranging from 3.35 - 4.41 ug/L.
Atrazine levels were recorded over the standard multiple times in the lake and tributaries
historically. The 2020 Atrazine mean (1.22 ug/L) is comparable to the historic Atrazine
average (1.16 ug/L). Atrazine is a commonly used agricultural chemical which can be
readily transported by rainfall runoff. Atrazine is suspected of causing cancer; and
therefore, is monitored for the protection of human and aquatic health. Atrazine is most
commonly detected in ground and surface water due to its wide use, and its ability to
persist in soil and move in water.
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Although there is not a state criterion for CHL_a the proposed standard of 25 mg/cm?
was exceeded at both lake sites and one tributary site in 2020. The 2020 combined
(lake and tributary) CHL_a mean concentration of 24.59 mg/cm? was less than the
historical mean of 28.9 mg/cm3. CHL_a is an indicator of the abundance of
phytoplankton. Any water environment with a level recorded above 25 mg/cm? is
considered to be eutrophic (nutrient enrichment increases algal and plant growth and
negative effects). The 2020 TSI level, an average of the individual trophic state indexes
for secchi depth, CHL_a, and TP, for Carlyle Lake is 75.64. Carlyle Lake is considered
hyper-eutrophic based on this TSI level. This does not necessarily mean the water
quality is poor, but that its trophic level indicates nutrient levels are abundant, which can
support an abundance of plants and algae. Long term monitoring and analyses are
important to assess changes over time.

Total suspended solids can affect water quality by increasing temperature through the
absorption of sunlight by suspended particles in the water column, and consequently
reduce DO. TSS are also strongly correlated with water clarity and the presence of
Macrophytes. Though there are no numeric water quality standards for total solids,
Carlyle Lake is listed as impaired by TSS. The 2020 TSS mean concentrations in the
lake (30.5 mg/L) and tail race (16.2 mg/L) were lower than the historical means (lake:
34.4 mg/L, tail race: 25.6 mg/L). However, the 2020 TSS tributary mean concentration
was greater (133.5 mg/L) than the historical tributary mean (104.8 mg/L).

All remaining parameters evaluated during the 2020 water quality monitoring effort were
within designated criteria or within historical reference norms.
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MONITORING PROGRAM RECOMMENDATIONS

The IEPA currently has listed Carlyle Lake as impaired for total suspended solids, total
phosphorous, and mercury while the Kaskaskia River upstream from the Lake is
impaired for dissolved oxygen, Atrazine, and mercury. The lists of sources for these
impairments are contaminated sediments, crop production, and unknown sources. At
present the only tributary being sampled by CEMVS is the Kaskaskia River. IEPA also
has the following listed as impaired: Hurricane Creek, North Fork Kaskaskia, and East
Fork Kaskaskia. It is recommended to add these three tributaries as well as mercury in
the lake to the routine sampling plan to increase the dataset and improve our ability to
assess the water quality condition of Carlyle Lake.

In accordance with EM-1110-2-1201, sediment samples should be taken to monitor and
assess potential impacts to aquatic and human health. Sediment sampling and
analyses occurred at Carlyle Lake in 2018, and prior to that in 2007. During these last
analyses multiple exceedances over the recommended criteria were observed.
Identifying trends over time is much more achievable with more consistent data.
Contaminated sediments may have negative impacts on ecological processes. ltis
recommended, if possible, to sample and analyze for sediment metals and nutrients, as
well as grain size analyses yearly or every two years.

Given the hyper-eutrophic status of Carlyle Lake it is recommended that Nitrite (NO2)
and Total Khejdahl Nitrogen (TKN) be added to the monitoring program if possible.
Doing so would allow CEMVS to evaluate Total Nitrogen (TN), which is a strong
indicator of trophic status.

Given the above-mentioned high bacteria levels observed at the Marinas in 2020, it is
recommended to add routine bacteria sampling to the tributary (CAR-12, CAR-13, and
any additional tributaries). This would be useful in capturing a larger picture of bacteria
coming into the lake. It may also be useful to execute a review of all NPDES permits
and other potential contributors to high bacteria levels in the marinas.
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Date
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
3/10/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020

Location
CAR-1
CAR-12
CAR-12
CAR-12
CAR-12
CAR-13
CAR-2
CAR-2
CAR-2
CAR-2
CAR-2
CAR-2
CAR-4
CAR-4
CAR-4
CAR-4
CAR-4
CAR-4
CAR-4
CAR-4
CAR-BL-MAR
CAR-DW-MAR
CAR-DW-MAR
CAR-KP-MAR
CAR-1
CAR-12
CAR-13
CAR-2
CAR-2
CAR-2

Depth
(m)
0.82
0.92
2.01
3.21
4.25
0.99
1.11
1.00
2.08
3.20
4.16
4.93
0.85
2.25
3.31
4.27
3.92
4.30
4.91
6.57
1.58
1.00
2.05
0.95
0.81
0.83
0.65
1.14
2.02
3.21

Temp
(°C)
7.78
7.89
7.94
7.94
7.94
8.50
7.67
7.67
7.72
7.72
7.72
7.72
9.56
9.56
9.56
9.61
9.67
9.50
9.56
9.56
10.39
8.67
8.67
9.61
17.20
17.20
16.70
17.30
17.20
17.20

ORP

(mV)
215.8
2141
2111
208.3
207.2
130.6
161.7
164.5
168
168.3
168.6
156.6
151
149.3
149.6
151.3
152.6
155.6
152.1
152.9
154.9
163.8
162.2
129.4
373.1
233.6
216.8
334.8
333.9
333.4

Sp
Cond

(uS/cm)
337.3
500.7
499.3
498.1
498
464
341.7
342
345.5
346.1
345.3
3445
403
403.2
403.3
403.7
403.4
402.6
404.2
403.8
251.8
321.7
321.7
455.4
352.3
253.8
281.6
350.4
350.3
350.3

pH
7.95
7.99
7.97
7.95
7.94
8
7.97
7.97
7.96
7.97
7.97
7.97
8.14
8.21
8.23
8.22
8.22
8.19
8.2
8.22
7.91
7.96
7.94
8.09
8.04
7.61
7.77
8.13
8.16
8.12

oDO
(% Sat)
109.7
94.4
94.3
94
93.9
92.3
96.6
96.5
96.4
96.3
96.2
96
96.6
96.4
96.5
96.5
96.4
98.2
95.9
95.6
68.2
87.8
86.7
93.2
105.1
67.7
76
81.9
81.2
80.1

OoDO
(mgl/L)

13.05
11.19
11.17
11.13
11.12
10.79
11.52
11.51
11.48
11.46
11.46
11.45
11
10.98
10.98
10.98
10.96
11.19
10.93
10.9
7.62
10.22
10.09
10.6
101
6.51
7.38
7.87
7.81
7.71

TDS Turbidity

(mgl/L)
219
325
325
324
324
302
222
222
225
225
224
224
262
262
262
262
262
262
263
262
164
209
209
296
229
165
183
228
228
228

(FNU)
32.05
45.76
44.35
43.99
45.74
96.22
31.34
32.47
30.96
31.65
31.94
31.55

57.8
57.6
57.63
55.78
58.55
66.36
61.75
64.1
87.72
33.96
39.65
64.37
16.33
167.12
135.83
14.46
14.81
15.15

Secchi

(in)



Date
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
5/20/2020
7/29/2020
7/29/2020
7/29/2020
7/29/2020
7/29/2020
7/29/2020
7/29/2020
7/29/2020
7/29/2020
7/29/2020
7/29/2020
7/29/2020
7/29/2020

Location
CAR-2
CAR-2
CAR-2
CAR-4
CAR-4
CAR-4
CAR-4
CAR-4
CAR-4
CAR-4
CAR-BL-MAR
CAR-BL-MAR
CAR-DW-MAR
CAR-DW-MAR
CAR-DW-MAR
CAR-KP-MAR
CAR-KP-MAR
CAR-1
CAR-12
CAR-13
CAR-2
CAR-2
CAR-2
CAR-2
CAR-2
CAR-4
CAR-4
CAR-4
CAR-4
CAR-4

Depth
(m)
4.20
5.24
6.11
1.08
2.06
3.21
4.22
5.22
5.25
6.12
2.77
0.99
0.10
2.30
3.23
2.40
1.03
0.76
1.24
0.00
1.13
212
3.22
4.00
5.19
1.22
2.31
3.08
4.21
5.14

Temp

(°C)

17.10
17.10
17.10
18.20
18.10
18.20
18.10
18.10
18.10
18.10
17.70
17.90
17.20
16.90
16.70
18.10
18.10
28.90
26.90
28.10
28.80
28.50
28.40
28.30
28.10
28.70
28.50
28.50
28.30
28.10

ORP

(mV)
332.7
331.9
330.1
270.9
270.6
266
265.9
266.3
266.7
265.3
1271
88.4
291.8
291.5
258.9
220.2
216.5
97.9
119.7
112.8
108.2
114.9
127
131.4
134.5
97.5
103
106.8
118.3
125.9

Sp
Cond

(uS/cm)
350.4
350.5
350.7
427.5
449.9
422.2
434.2
447.8
453.3
441.6
376.1
352
349.9
352.6
356
415.2
4149
339.3
450.5
438.6
334.8
339
341.5
343.5
345.6
216.1
216.8
217.5
220.6
224.2

pH
8.1
8.1
8.1
8.72
8.58
8.73
8.69
8.6
8.53
8.57
8.3
8.24
8.17
8.09
7.97
8.66
8.74
8.48
7.8
7.84
8.58
8.3
7.95
7.79
7.7
8.84
8.78
8.73
8.47
8.09

OoDO
(% Sat)
79.6
79.2
78.7
97.6
94 .4
96.8
95.8
93.4
91.9
92.1
67.6
721
79.2
67
59
90.8
96.5
97.8
89.8
96.1
82.5
52.8
38.8
271
19.6
117
109.8
105.5
83.7
57.1

OoDO
(mg/L)

7.66
7.63
7.58

9.2

8.9
9.12
9.03
8.81
8.67
8.69
6.44
6.84
7.61
6.48
5.73
8.57

9.1
7.52
7.16

7.5
6.36
4.09
3.02
2.11
1.53
9.05
8.52
8.19
6.51
4.46

TDS  Turbidity

(mg/L)
228
228
228
278
292
274
282
291
295
287
244
229
227
229
231
270
270
221
293
285
218
220
222
223
225
140
141
141
143
146

(FNU)
15.45
15.83
16.73
32.37
29.45
34.43
32.34
31.55
32.51
34.49

109.37
17.27
13.75
15.09

160.06

303.69
28.82
11.68
34.71
51.75

7.76

8.62
10.22
11.41
13.72
35.39
38.45
43.38
42.73
52.28

Secchi

(in)

22

18



Date
7/29/2020
7/29/2020
7/29/2020
7/29/2020

10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020
10/22/2020

Location

CAR-BL-MAR

CAR-CSA

CAR-DW-MAR
CAR-KP-MAR

CAR-1
CAR-12
CAR-12
CAR-12
CAR-13
CAR-2
CAR-2
CAR-2
CAR-2
CAR-2
CAR-2
CAR-2
CAR-2
CAR-4
CAR-4
CAR-4
CAR-4

CAR-BL-MAR

CAR-CSA

CAR-DW-MAR
CAR-DW-MAR
CAR-KP-MAR

Depth
(m)
1.21
0.88
1.12
0.71
1.28
1.16
3.62
6.75
0.96
1.07
2.16
3.05
4.20
5.32
6.11
7.20
7.96
1.12
2.08
3.03
3.66
0.00
1.45
1.09
2.04
0.82

Temp

(°C)

28.50
30.20
29.60
29.30
14.40
14.10
14.00
14.00
14.40
14.20
14.20
14.20
14.20
14.20
14.20
14.20
14.20
14.00
13.70
13.10
13.00
16.40
14.90
14.20
14.10
14.10

ORP

(mV)
131.2
105.9
110.7
104.4

Sp
Cond

(uS/cm)
287.8
321.1
339.3
216.7
312.4
500.9
501
499.7
431.7
308.3
308.3
308.3
308.4
308.5
308.7
308.7
308.7
336.9
343.6
351
351.3
303.7
307.5
304.8
303.6
333.5

pH
7.83
9.02
8.59
8.84
7.77
7.79
7.78
7.77
7.4
8.24
8.2
8.2
8.18
8.14
8.11
8.09
8.08
7.97
7.92
7.8
7.73
8.1
8.45
8.12
8.03
8.15

OoDO

(% Sat)
324
163.8
102
114.7
69.8
78.1
78.2
76.9
701
94.6
93.9
93.9
93.2
92.8
92.5
92.5
92.3
108.2
97.9
91.2
89.3
101.1
105.1
86.4
83.6
101

OoDO
(mg/L)

2.51
12.33
7.75
8.78
7.13
8.03
8.04
7.92
7.15
9.7
9.62
9.63
9.55
9.51
9.49
9.48
9.46
11.15
10.15
9.58
9.39
9.87
10.6
8.87
8.59
10.37

TDS  Turbidity

(mgl/L)
187
209
221
141
203
326
326
325
281
200
200
200
200
201
201
201
201
219
223
228
228
197
200
198
197
217

(FNU)
26.87
11.41
12.12
23.73
17.16
27.34
23.88
30.41

180.71
15.53
17.36
17.08
17.81
25.53

20.6
21.71
21.65
26.77
28.86
35.27
52.61
29.64
23.06
20.02
22.96
29.15

Secchi

(in)

12

15

14



APPENDIX B: LABORATORY DATA



PO Box 1566

400 Aviation Drive
Mt. Vernon, IL 62864
618-244-3235

Inc. www.ardlinc.com

Environmental | Analytical | Management | Safety

Customer Name: SLCOE Date: 4/2/20
Project Name: Carlyle Lake/Kaskaskia River Lab Name: ARDL, Inc.
Samples Received at ARDL: 3/10/20 ARDL Report No.: 8587
CASE NARRATIVE
Customer 1 Date | LablID |
Sample No. ' Collected | Number | Analyses Requested
CAR-1 i 3/10/20 | 8587-01 | NP Pesticides, Metals(1), Inorganics(2)
CAR-2-0 | 3/10/20 | 8587-02 | NP Pesticides, Inorganics(2)(3)
CAR-2-10 | 3/10/20 | 8587-03 | Metals(1), Inorganics(2)
CAR-4 . 3/10/20 | 8587-04 | NP Pesticides, Inorganics(2)(3)
CAR-13 . 3/10/20 | 8587-05 | NP Pesticides, Inorganics(2)
CAR-12 . 3/10/20 8587-06 | NP Pesticides, Inorganics(2)(3)
CAR-15 1 3/10/20 | 8587-07 | NP Pesticides, Inorganics(2)(3)
CAR-KP-Marina | 3/10/20 | 8587-08 | E. Coli
CAR-DW-Marina | 3/10/20 | 8587-09 | E. Coli
CAR-BL-Marina | 3/10/20 | 8587-10 | E. Coli
KAS-1 . 3/10/20 | 8587-11 Inorganics(2)(3)(4), E. Coli
KAS-2 . 3/10/20 | 8587-12 | Inorganics(2)(3)(4), E. Coli

(1) Including iron and manganese.

(2) Including ammonia, nitrate, orthophosphate, total phosphorus, TOC, TSS, and TVSS.
(3) Including chlorophyll-a and pheophytin-a.

(4) Including nitrite and TKN.

The quality control data are summarized as follows:

PESTICIDE FRACTION

HOLDING TIME
Samples were prepared and analyzed within method specified holding times.

INITIAL CALIBRATION
The initial calibration passed criteria.

CONTINUING CALIBRATION

The continuing calibration verification (CCV) passed criteria for all analytes. The closing CCV passed criteria for
all analytes.

PREPARATION BLANK
The blank met acceptance criteria.

“Test everything, keep the good” 1 Thes. 5:21 Page 1 of 3
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Project Name: Carlyle Lake/Kaskaskia River ARDL Report No.: 8587
CASE NARRATIVE (Continued)

LABORATORY CONTROL SAMPLE
The LCS analyses met recovery criteria.

MATRIX SPIKE
The matrix spike and matrix spike duplicate met recovery criteria.

DUPLICATE
Duplicate analyses are reported as MS/MSD. RPD of the duplicate analyses met criteria.

INTERNAL STANDARD
All internal standard criteria were met.

SURROGATE
All surrogate recovery criteria were met.

INORGANIC FRACTION

TOC were analyzed by an accredited outside laboratory due to instrument status.

PREPARATION BLANK

Results of the preparation blanks were within acceptable limits, except for iron which is greater than the LOQ,
however less than 10% of the lowest concentration sample therefore acceptable. The data is flagged
appropriately with a ‘B’ qualifier in the associated sampiles.

LABORATORY CONTROL SAMPLE
Percent recoveries of all LCS analyses were within control limits.

MATRIX SPIKE

Percent recoveries of all matrix spikes and matrix spike duplicates were within the control limits, except 2 of 2
for iron. The parent sample has been flagged appropriately with a ‘J’ qualifier.

DUPLICATE

All duplicate analyses are reported as MS/MSD except chlorophyll-a, pheophytin-a, TSS, and TVSS.
RPD on all duplicate analyses were within control limits.

DATA REPORTING QUALIFIERS

The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected.

J - Indicates an estimated value. This flag is used either when estimating a concentration or this flag
indicates analyte(s) associated with a DOD-QSM specified non-compliance pertaining to matrix QC
criteria. :

B - This flag is used when the analyte is found in the blank as well as the sample. It indicates

possible/probable blank contamination and warns the data user to take appropriate action.

Page 2 of 3
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Project Name: Carlyle Lake/Kaskaskia River ARDL Report No.: 8587
CASE NARRATIVE (Continued)

REPORT ORGANIZATION

The data in this report appear by sample type (Field sample, preparation blank, laboratory control sample /
spike blank, matrix spike /spike duplicate and sample duplicate). Within each sample type the data appear in
the order that the analytical methods were discussed in this case narrative. Sample receipt information follows
the analytical data.

Release of the data contained in this package has been authorized by the Technical Services Manager or his

designee as verified by the following signature.
4 004

Dean S. Dickerson
Technical Services Manager

Page 3 of 3
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8587

N:ARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019

Authorized By: DSD-QAO

ARDL Report 8587 - Page 4 of 33



400 Aviation Drive;
Mt. Vernon,

Lab Report No: 008587

ARDI, INC.
P.O. Box 1566

Illinois 62864

Report Date: 03/31/2020

Project Name: CARLYLE LAKE/KASKASK Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: CAR-1 ARDL Lab No.: 008587-01
Desc/Location: CARLYLE LAKE Lab Filename: E0330005
Sample Date: 03/10/2020 Received Date: 03/10/2020
Sample Time: 1130 Prep. Date: 03/12/2020
Matrix: WATER Analysis Date: 03/30/2020
Amount Used: 900 mL Instrument ID: AG5
Final Volume: 1 mL QC Batch: B11185
% Moisture: NA Level: LOW
Data Dilution
Parameter LOD LOO Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 ND UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 ND UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 69%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008587-01, NP PESTICIDES

'*' indicates they are outside standard limits.

(8270SIM-MOD) Page 1 of 1
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ARDL, INC.
400 Aviation Drive; P.O. Box 1566
Mt. Vernon, Illinois 62864

Lab Report No: 008587 Report Date: 03/31/2020

Project Name: CARLYLE LAKE/KASKASK Analysis: NP PESTICIDES (8270SIM-MOD)

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-2-0 ARDL Lab No.: 008587-02
Desc/Location: CARLYLE LAKE Lab Filename: E0330008

Sample Date: 03/10/2020 Received Date: 03/10/2020

Sample Time: 1210 Prep. Date: 03/12/2020

Matrix: WATER Analysis Date: 03/30/2020

Amount Used: 900 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11185

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 ND UG/ L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 ND UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/ L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 76%

Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008587-02, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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ARDI,,
400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008587

INC.
P.O. Box 1566
Illinois 62864

Report Date: 03/31/2020

Project Name: CARLYLE LAKE/KASKASK Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-4 ARDL Lab No.: 008587-04
Desc/Location: CARLYLE LAKE Lab Filename: E0330009

Sample Date: 03/10/2020 Received Date: 03/10/2020

Sample Time: 1315 Prep. Date: 03/12/2020

Matrix: WATER Analysis Date: 03/30/2020

Amount Used: 800 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11185

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.250 - 0.250 ND UG/ L 1
Atrazine 0.250 0.250 ND UG/ L 1
Metribuzin 0.250 0.250 ND UG/ L 1
Alachlor 0.250 0.250 ND UG/L 1
Metolachlor 0.250 0.250 ND UG/L 1
Chlorpyrifos 0.250 0.250 ND UG/L 1
Cyanazine 0.250 0.250 ND UG/L 1
Pendimethalin 0.250 0.250 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 80%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008587-04, NP PESTICIDES

(8270SIM-MOD)

'*!' indicates they are outside standard limits.

Page 1 of 1
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ARDL,
400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008587

INC.
P.O. Box 1566
Illinois 62864

Report Date: 03/31/2020

Project Name: CARLYLE LAKE/KASKASK Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-13 ARDL Lab No.: 008587-05
Desc/Location: CARLYLE LAKE Lab Filename: E0330010

Sample Date: 03/10/2020 Received Date: 03/10/2020

Sample Time: 1520 Prep. Date: 03/12/2020

Matrix: WATER Analysis Date: 03/30/2020

Amount Used: 900 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11185

% Moisture: NA Level: LOW

Data Dilution

Parameter LoD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 ND UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 ND UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 76%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008587-05, NP PESTICIDES

(82705IM-MOD)

'*' indicates they are outside standard limits.

Page 1 of 1
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ARDL,
400 Aviation Drive;
Mt . Vernon,

INC.

Illinois 62864

Lab Report No: 008587 Report Date:

P.O. Box 1566

03/31/2020

Project Name: CARLYLE LAKE/KASKASK Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field 1ID: CAR-12 ARDL Lab No.: 008587-06
Desc/Location: CARLYLE LAKE Lab Filename: E0330011

Sample Date: 03/10/2020 Received Date: 03/10/2020

Sample Time: 1430 Prep. Date: 03/12/2020

Matrix: WATER Analysis Date: 03/30/2020

Amount Used: 900 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11185

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 ND UG/ L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 ND UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/ L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 86%

Surrogate recoveries marked with '*!

(a) DOD-QSM Accredited Analyte.

Sample 008587-06, NP PESTICIDES (8270SIM-MOD)

indicates they are outside standard limits.
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ARDL, INC.
400 Aviation Drive;

Mt. Vernon, Illinois 62864

Lab Report No: 008587 Report Date:

P.O. Box 1566

03/31/2020

Project Name: CARLYLE LAKE/KASKASK Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-15 ARDL Lab No.: 00858707
Desc/Location: CARLYLE LAKE Lab Filename: E0330012

Sample Date: 03/10/2020 Received Date: 03/10/2020

Sample Time: 1045 Prep. Date: 03/12/2020

Matrix: WATER Analysis Date: 03/30/2020

Amount Used: 900 mL Instrument ID: AGS5

Final Volume: 1 mL QC Batch: B11185

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 ND UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 ND UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 81%

Surrogate recoveries marked with '*'

(a) DOD-QSM Accredited Analyte.

Sample 008587-07, NP PESTICIDES (8270SIM-MOD)

indicates they are outside standard limits.

Page 1 of 1
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METHOD BLANK REPORT

ARDL, Inc. 400 Aviation Drive; P.O. Box 1566
Mt. Vernon, Illinois 62864
Lab Report No: 008587 Report Date: 03/31/2020

Project Name: CARLYLE LAKE/KASKASK Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field ID: NA ARDL Lab No.: 008587-01B1
Desc/Location: NA Lab Filename: E0330003

Sample Date: NA Received Date: NA

Sample Time: NA Prep. Date: 03/12/2020

Matrix: QC Material Analysis Date: 03/30/2020

Amount Used: 1000 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11185

% Moisture: NA Level: LOW

Data

Parameter LOD LOQ Result Flag Units
Trifluralin 0.200 0.200 ND UG/L
Atrazine 0.200 0.200 ND UG/L
Metribuzin 0.200 0.200 ND UG/L
Alachlor 0.200 0.200 ND UG/L
Metolachlor 0.200 0.200 ND UG/L
Chlorpyrifos 0.200 0.200 ND UG/L
Cyanazine 0.200 0.200 ND UG/L
Pendimethalin 0.200 0.200 ND UG/L
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 98%

Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Blank for Run B11185, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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Sample Receipt Information

Including as appropriate:
e COCs
e Cooler Receipts
e Airbills
e Email Communication /
Instructions from Customer

ARDL Data Package 8587

NARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019 Authorized By: DSD-QAO
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PO Box 1566

400 Aviation Drive
Mt. Vernon, IL 62864
618-244-3235

Inc. www.ardlinc.com
Environmental | Analytical | Management | Safety
Customer Name: SLCOE Date: 6/15/20
Project Name: Carlyle Lake/Kaskaskia River Lab Name: ARDL, Inc.
Samples Received at ARDL: 5/20/20 ARDL Report No.: 8613
CASE NARRATIVE
| Customer | Date | LabID | -
} Sample No. Collected | Number Analyses Requested
_ CAR-1 | 520020 | 821301 | NP Pesticides, Metals(1), Inorganics(2)
 CAR2:0 | 50020 | 821302 | NP Pesticides, Inorganics(2)(3)
. CAR-2-10 | 520/20 | 8213-03 | _ Metals(1), Inorganics(2)
| CAR-4 5/20/20 | 8213-04 NP Pesticides, Inorganics(2)(3)
~ CAR-13 5/20/20 | 8213-05 | NP Pesticides, Inorganics(2)
.~ CAR12 | 52020 | 821306 | NP Pesticides, Inorganics(2)(3)
~ CAR-15 5/20/20 | 8213-07 ] NP Pesticides, Inorganics(2)(3)
~ CAR-KP-Marina | 5/20/20 8213-08 E. Coli
' CAR-DW-Marina 5/20/20 | 8213-09 | , , E. Coli
 CAR-BL-Marina | 5/20/20 | 821310 | - _EColi
| ~ KAS- | 5/20120 | 821311 | ~E.Cali, Inorganics(2)(3)(4)
KAS-2 | 5/20/20 | 8213-12 | E. Coli, Inorganics(2)(3)(4)
.~ CAR-CSA 5/20/20 | 8213-13 | . E.Cadl

(1) Including iron and manganese.

(2) Including ammonia, nitrate, orthophosphate, total phosphorus, TOC, TSS, and TVSS.
(3) Including chlorophyll-a and pheophytin-a.

(4) Including Nitrite and TKN.

The quality control data are summarized as follows:

NP PESTICIDE FRACTION — METHOD 8270-SIM

HOLDING TIME
Samples were prepared and analyzed within method specified holding times.

INITIAL CALIBRATION
The initial calibration passed criteria.

CONTINUING CALIBRATION
The continuing calibration verification (CCV) passed criteria for all analytes. The closing CCV passed criteria for all
analytes.

PREPARATION BLANK
The blank met acceptance criteria.

LABORATORY CONTROL SAMPLE
The LCS analyses met recovery criteria.

“Test everything, keep the good” 1 Thes. 5:21 Page 1 of 2
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Project Name: Carlyle Lake/Kaskaskia River ARDL Report No.: 8613
CASE NARRATIVE (Continued)

MATRIX SPIKE
The matrix spike and matrix spike duplicate met recovery criteria.

DUPLICATE
Duplicate analyses are reported as MS/MSD. RPD of the duplicate analyses met criteria.

INTERNAL STANDARD
All internal standard criteria were met.

SURROGATE
All surrogate recovery criteria were met.

INORGANIC FRACTION

TOC were analyzed by an accredited outside laboratory due to instrument status.

PREPARATION BLANK
Results of the preparation blanks were within acceptable limits.

LABORATORY CONTROL SAMPLE
Percent recoveries of all LCS analyses were within control limits.

MATRIX SPIKE
Percent recoveries of all matrix spikes and matrix spike duplicates were within control limits, except 2 of 2 for
nitrate. The parent sample has been flagged appropriately with a ‘J’ qualifier.

DUPLICATE
All duplicate analyses are reported as MS/MSD except chlorophyll-a, pheophytin-a, TSS, and TVSS.
RPD on all duplicate analyses were within control limits.

DATA REPORTING QUALIFIERS

The following data reporting qualifiers are used as required:
ND - Indicates parameter was analyzed for but not detected.

J - Indicates an estimated value. This flag is used either when estimating a concentration or this flag
indicates analyte(s) associated with a DOD-QSM specified non-compliance pertaining to matrix QC
criteria.

REPORT ORGANIZATION

The data in this report appear by sample type (Field sample, preparation blank, laboratory control sample /
spike blank, matrix spike /spike duplicate and sample duplicate). Within each sample type the data appear in
the order that the analytical methods were discussed in this case narrative. Sample receipt information follows
the analytical data.

Release of the data contained in this package has been authorized by the Technical Services Manager or his
designee as verified by the following signature.

Dean S. Dickerson
Technical Services Manager
Page 2 of 2
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8613

N:ARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019

Authorized By: DSD-QAO
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400 Aviation Drive;
Mt . Vernon,

Lab Report No: 008613

ARDL, INC.

Report

P.0O. Box 1566
Illinois 62864

Date: 06/02/2020

Project Name: CARLYLE LAKE

Project No.:

NELAC Certified - IL100308

Analys

is: NP PESTICIDES (8270SIM-MOD)

Analytical Method: 8270C
Prep Method: 3510C

Field ID: CAR-1 ARDL Lab No.: 008613-01
Desc/Location: CARLYLE LAKE Lab Filename: E0528005

Sample Date: 05/20/2020 Received Date: 05/20/2020

Sample Time: 0845 Prep. Date: 05/22/2020

Matrix: WATER Analysis Date: 05/28/2020

Amount Used: 1000 mL Instrument ID: AGS5

Final Volume: 1 mL QC Batch: B11218

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD L0OQ Result Flag Units Factor
Trifluralin 0.200 0.200 ND UG/L 1
Atrazine 0.200 0.200 3.52 UG/L 1
Metribuzin 0.200 0.200 ND UG/L 1
Alachlor 0.200 0.200 ND UG/L 1
Metolachloxr 0.200 0.200 2.78 UG/L 1
Chlorpyrifos 0.200 0.200 ND UG/L 1
Cyanazine 0.200 0.200 ND UG/L 1
Pendimethalin 0.200 0.200 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 87%

Surrogate recoveries marked with '*' indi

(a) DOD-QSM Accredited Analyte.

Sample 008613-01,

NP PESTICIDES

(8270SIM-MOD)

cates they are outside standard limits.

Page 1 of 1

ARDL Report 8613 - Page 4 of 34



1 JO T ®beg

sasATeuy oTurbIOUT

‘10-£19800 aT1dwes

*91ATRUY POITPSIOOY OYTIAN I0/pue god (e)

€LEGZTO0 02/€2/S0 N T°G1¥ HINON T/9W 1°6 00°T 00S°0 uoqiIe) OTuebIO Te301
T0ES92Z60 02/1Z/S0 ¥N 770971 INON T/9W an 00" % 0° % uadsng ©TTIBIOA ‘SPTIOS
00€£692GS0 02/1Z/S0 ¥N 2°091 ANON T/ Z°6 00" 7% 0¥ popuadsng Tel0l ‘SPTITOS
G62GZZ50 0Z/12/S0 N Z°6G9¢ HNON T/9H 22170 00T0°0 00800°0 oylro- ‘snxoydsoyqd
€PEGE090 0Z/20/90 02/20/90 Z2°99¢ 2°69¢ T/9W €20 00T10°0 00800°0 snxoydsoyd
96252260 02/22/S0 YN NHEHIED HNON T/9W 82670 002070 06T0°0 USDOIJITIN Se 383IRIIIN
8ZEG6ZS0 02/82/60 UN T°0G¢€ HINON T/9K 8€EZ 0 00€0°0 0020°0 usHOIITN TTUOWWY
oLeLd 0Z/82/60 02/22/S0 J0T09 ¥0TO€ T/9W L8LOTO 00S00°0 00%00°0 asauebuel (e)
oLELd 02/8Z/S0 02/2Z/S0 20109 Y0TO0¢€ T/9K 6S8°0 0060°0 00%¥0°0 uoIr ()
J2qunN a3ed 23ed POUISKH POYUIsn sSATUN ATnsay beta 001 qo1 23ATeuy
uny sTSATeuy deaxg sTsATRUY dexg
SpgQ :swrl HurTdwes 020Z/0Z/G0 :paATSO3Y
¥N :9IN3STOW 020Z/02/60 :o3eqg burtdwes T-¥¥0 :(dI PI®Td
YAIYM  XTIIeR VT FTATHYD U, 007 burtTdwes TO-€T9800 :ON TQdVY
80€00TII — PSTITIIB3D IVYTHN :oN 308loxag
soTuebroul :STSATRUY AMYT HIXTIVD  sweN 309foxg
02Z02/2T/90 :®3ea 3xodsy £19800 :ON 3xodsy geT
#9829 STOUTTTI ‘UOCUISA "W

99GT x0d "0O°d

"ONI

{9ATIQ UOTIRTAVY 00F
‘1aavy

ARDL Report 8613 - Page 5 of 34



ARDL, INC.

400 Aviation Drive; P.O. Box 1566
Mt. Vernon, Illinois 62864
Lab Report No: 008613 Report Date: 06/02/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: CAR-2-0 ARDL Lab No.: 008613-02
Desc/Location: CARLYLE LAKE Lab Filename: E0528008
Sample Date: 05/20/2020 Received Date: 05/20/2020
Sample Time: 1000 Prep. Date: 05/22/2020
Matrix: WATER Analysis Date: 05/28/2020
Amount Used: 900 mL Instrument ID: AG5
Final Volume: 1 mL QC Batch: B11218
% Moisture: NA Level: LOW
Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 3.58 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 2.97 UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 85%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008613-02, NP PESTICIDES (8270SIM-MOD)
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Lab Report No:

400 Aviation Drive;
Mt. Vernon,

008613

ARDL, INC.

Report Date:

Illinois

P.O. Box 1566
62864

06/02/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-4 ARDL Lab No.: 008613-04
Desc/Location: CARLYLE LAKE Lab Filename: E0528009

Sample Date: 05/20/2020 Received Date: 05/20/2020

Sample Time: 1145 Prep. Date: 05/22/2020

Matrix: WATER Analysis Date: 05/28/2020

Amount Used: 800 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11218

% Moisture: Level: LOW

Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.250 0.250 ND UG/ L 1
Atrazine 0.250 0.250 3.35 UG/L 1
Metribuzin 0.250 0.250 ND UG/ L 1
Alachlor 0.250 0.250 ND UG/ L 1
Metolachlor 0.250 0.250 3.36 UG/L 1
Chlorpyrifos 0.250 0.250 ND UG/ L 1
Cyanazine 0.250 0.250 ND UG/L 1
Pendimethalin 0.250 0.250 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 104%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a)

Sample 008613-04,

DOD-QSM Accredited Analyte.

NP PESTICIDES

(8270SIM-MOD)
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ARDI,,
400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008613

INC.

Illinois

Report Date:

P.O. Box 1566
62864

06/02/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: CAR-13 ARDL Lab No.: 008613-05
Desc/Location: CARLYLE LAKE Lab Filename: E0528010
Sample Date: 05/20/2020 Received Date: 05/20/2020
Sample Time: 1400 Prep. Date: 05/22/2020
Matrix: WATER Analysis Date: 05/28/2020
Amount Used: 1000 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11218
% Moisture: NA Level: LowW
Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.200 0.200 ND UG/L 1
Atrazine 0.200 0.200 3.68 UG/L 1
Metribuzin 0.200 0.200 0.740 UG/L 1
Alachlor 0.200 0.200 ND UG/L 1
Metolachlor 0.200 0.200 7.54 UG/L 1
Chlorpyrifos 0.200 0.200 ND UG/L 1
Cyanazine 0.200 0.200 ND UG/L 1
Pendimethalin 0.200 0.200 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 81%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008613-05, NP PESTICIDES

(82705IM~-MOD)
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400 Aviation Drive;
Mt. Vernon,

Lab Report No: 008613

ARDL, INC.

Report Date:

Illinois

P.O. Box 1566
62864

06/02/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-12 ARDL Lab No.: 008613-06
Desc/Location: CARLYLE LAKE Lab Filename: E0528011

Sample Date: 05/20/2020 Received Date: 05/20/2020

Sample Time: 1430 Prep. Date: 05/22/2020

Matrix: WATER Analysis Date: 05/28/2020

Amount Used: 1000 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11218

% Moisture: NA Level: LOwW

Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.200 0.200 ND UG/L 1
Atrazine 0.200 0.200 4.41 UG/L 1
Metribuzin 0.200 0.200 0.750 UG/L 1
Alachlor 0.200 0.200 ND UG/L 1
Metolachlor 0.200 0.200 7.59 UG/L 1
Chlorpyrifos 0.200 0.200 ND UG/L 1
Cyanazine 0.200 0.200 ND UG/L 1
Pendimethalin 0.200 0.200 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 87%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008613-06, NP PESTICIDES

(8270SIM-MOD)
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ARDIL,
400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008613

INC.

Illinois

Report Date:

P.O. Box 1566
62864

06/02/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: CAR-15 ARDL Lab No.: 008613-07
Desc/Location: CARLYLE LAKE Lab Filename: E0528012
Sample Date: 05/20/2020 Received Date: 05/20/2020
Sample Time: 1215 Prep. Date: 05/22/2020
Matrix: WATER Analysis Date: 05/28/2020
Amount Used: 900 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11218
% Moisture: NA Level: LOW
Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 2.18 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachloxr 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 2.29 UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 91%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008613-07, NP PESTICIDES

(8270SIM-MOD)
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METHOD BLANK REPORT

ARDL, Inc. 400 Aviation Drive;
Mt. Vernon, Illinois 62864
Lab Report No: 008613 Report Date:

P.O. Box 1566

06/02/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (82703IM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field ID: NA ARDL Lab No.: 008613-01B1
Desc/Location: NA Lab Filename: E0528003

Sample Date: NA Received Date: NA

Sample Time: NA Prep. Date: 05/22/2020

Matrix: QC Material Analysis Date: 05/28/2020

Amount Used: 1000 mL Instrument ID: AGS5

Final Volume: 1 mL QC Batch: B11218

% Moisture: NA Level: LOW

Data

Parameter LOD LOQ Result Flag Units
Trifluralin 0.200 0.200 ND UG/L
Atrazine 0.200 0.200 ND UG/L
Metribuzin 0.200 0.200 ND UG/L
Alachlor 0.200 0.200 ND UG/L
Metolachlor 0.200 0.200 ND UG/L
Chlorpyrifos 0.200 0.200 ND UG/L
Cyanazine 0.200 0.200 ND UG/L
Pendimethalin 0.200 0.200 ND UG/L
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 98%

Surrogate recoveries marked with '*' indicates they are

(a) DOD-QSM Accredited Analyte.

Blank for Run B11218, NP PESTICIDES (8270SIM-MOD)

outside standard limits.

Page 1 of 1
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Sample Receipt Information

Including as appropriate:
e COCs
e Cooler Receipts
e Airbills
e Email Communication /
Instructions from Customer

ARDL Data Package 8613

N:ARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019 Authorized By: DSD-QAO
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COOLER RECEIPT REPORT
ARDL, INC.

ARDL #: g(QB Cooler # BIU(’ (‘IO‘PS )

Number of Coolers in Shipment:

Project: (__Cuf ,Sﬂe L&kQ_ Date Received: OS/ZO/Z()ZO

A. PRELIMINARY EXAMINATION PHASE: Date cooler was openedm_@ignaturew

1. Did cooler come with a shipping slip (RIrbill, 81C.)7....evviii it e e YES @O)
'
If YES, enter carrier name and airbill number here: /4 k‘w L COW‘J
2. Were custody seals on outSIHE OF COOIBI?.... ...ttt s e b e sabesta et e eab e e e sr b be e emees YES ( NO DN/A
How many and where? Seal Date: ,Seal Name: D
3.  Were custody seals unbroken and intact at the date and time of arrival?...........c...ccceciiicni e YES NO

4. Did you screen samples for radioactivity using a Geiier COUNETT.. et sttt et sr e e er e eassnesrs s sabesbens NO

5.  Were custody papers sealed in a plastic bag?....~. 4 OO U TV UR PP OOTUPTORTPRUPTO YES @

6. Were custody papers filled out properly (ink, SIgned, 8C.)7. ..o e e NO N/A
7. Were custody papers signed in appropriate place by ARDL PErsonnel?..........ccovieimreriieereonencnienie s ses s sesresraeese NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form..............co.eeiiins @ NO , N/A
9. Was a separate container provided for measuring temperature? YES__ NO___\/Oliserved Cooler "léamp. ’ Of‘ 9 Aéwb'w'cjl,
B. LOG-IN PHASE: Date samples were logged-in:DL(D/Zl/Z OZD (Signature) AOB et 3
10. Describe type of packing in cooler: L@(‘)SQ ' ce
11. Were all samples sealed in separate plastic DagS? ... et s s YES @ N/A
12. Did all containers arrive unbroken and were labels in good CoNGItIoN? ...........cooeiiieie i e e @ NO
13. Were sample [8Dels COMPIEIE?......c..oi ittt s e st sn b s b e e s e eeneesmeessree s aesnnasnneend NO
14. Did all sample labels agree with CUSIOAY PAPEIS? ...cc.viiiiieircieiierecire e e ese s et sre s rabe e s et e et srb s arsres @ NO
15. Were correct containers used for the tests indicated? ... NO
16. Was pH correct on preserved water SBMPIEST......ccoeiiiiiiiii i b e b @ NO N/A
17. Was a sufficient amount of sample sent for tests indicated?..........covvoiiiiiiiiinic e NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO
19. Was the ARDL project coordinator notified of any deficienCies?........ocveiiiiiiir e YES NO @
Comments and/or Corrective Action: Sample Transfer
Flz[c‘i\n Fraction
Areg # Area #
wlk” 4
By By
B
On On
05 (212020

Chain-of-Custody #

(By. Signature) Date:

MAADMINVFORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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COOLER RECEIPT REPORT
ARDL, INC.

ARDL #: 8(.013 Cooler # RQA \ (Zd’p 3)

Number of Coolers in Shipment:

Project{ Qo lg{'ﬁ LO&&, Date Received: 05/2 O/ZOZ—O

A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: 05/ ZO]ZOZQSignature) BCB
1. Did cooler come with a shipping Slp (QIrbill, B1C.) 7. i e e s st e sr e YES
If YES, enter carrier name and airbill number here: A RDL Com'cf
2. Were custody seals on outSide Of COOIBI?.......c.oiiiiiiien e e bbb e bbby YES @ N/A
How many and where? —_— ,Seal Date: - ,Seal Name: —
3. Were custody seals unbroken and intact at the date and time of arrival?.......c.cccooiiiiin YES NO @
4. Did you screen samples for radioactivity using a Geiger Cou ter’?..’ ...................................................................................... @ NO
5,  Were custody papers sealed in a plastic bag’?/—/a‘nddellw ........................................................................ YES
6. Were custody papers filled out properly (ink, signed, e1C.)7......cccv i) @ NO N/A
7. Were custody papers signed in appropriate place by ARDL personnel?........ovioivmiiiinn s NO NA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.................. @ NO N/A
9. Was a separate container provided for measuring temperature? YES_____ NO __\/ Observed Cooler Temp. ‘ ) I C %’lb/' &G‘L
Correction factor_().{/ ¢
B. LOG-IN PHASE: Date samples were logged-in: ‘ élZ“ZOZO (Signature) Dcdg '
10. Describe type of packing in cooler: (/OOS‘e— / c@
11. Were all samples sealed in separate plastic DAGST ... et e s e sse s s b s erss e aasae YES N/A
12. Did all containers arrive unbroken and were labels in goo‘d CONAIIONT ...ttt et ser e sne s @ NO
13, Were sample labels complete?..... 5& ...... C[/\W‘ ............................................................................................ YES @
14, Did all sample labels agree with custody papers? SQ&CW ........................................................................ YES) NO
15. Were correct containers used for the tests Indicated? ... @ NO
16. Was pH correct on preserved water SAMPIBSZ.....ccccvvviiiiiiiii i e et @ NO N/A
17. Was a sufficient amount of sample sent for tests Indicated?..........ccooioriiici @ NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO
19. Was the ARDL project coordinator notified of any deficiencies?.........ccccovviiiinnii e YES NO @
Comments and/or Corrective Action: Sample Transfer

Rwer Makers Micsing fom Al

o bioce onFhe | ekl |

b QVH"Q’b : DB "

On

C65/2077.07,0

Chain-of-Custody #

(By: Signature) Date:

MAADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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COOLER RECEIPT REPORT
ARDL, INC.

ARDL #: 8(95 Cooler # P.QOl / (30—?3%

Number of Coolers in Shipment:

Project:(:af l \/j’P LQ, kp Date Received: 05/ 2 O/ 2020

PRELIMINARY EXAMINATION PHASE: Date cooler was opened:&lZ DleQSignature) DC‘B

A.
1. Did cooler come with a shipping Slip (GIrDill, B8C.) 7. ..viiiiiis et eas e e et e e b sens s eassbessereesosins YES @
if YES, enter carrier name and airbill number here: A R«BL‘ C Ourler
2. Were custody seals on outside 0f COOIBI?.......o.iiiiiicein e s s YES @ N/A
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of arrival?...........cccne i e YES NO @
4. Did you screen samples for radioactivity using 2 Geiger GOUMEL?...c.c.ooiiiiiiiie s NO
5.  Were custody papers sealed in a plastic bag?.g‘ B IR AAT LM, ... YES @
6. Were custody papers filled out properly (Ink, SIGNed, BLC.)7 ..ottt e NO N/A
7. Were custody papers signed in appropriate place by ARDL PEISONNEI?......c...viccvvinrierininieiinrers s ereveeveeesessesssseressessecend @ NO NA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.............coooveiiinin e E NO ' N/A
9. Was a separate container provided for measuring temperature? YES__ NO__L” Observed Cooler Temp. Zj, : C AM b;&t)%
Correction factor__ () .D C
B. LOG-IN PHASE: Date samples were |ogged-in:05/2”2020 (Signature) ¥\06 '
10. Describe type of packing in cooler; / D()SO ’C. e
11. Were all samples sealed in separate Plastic DAGST ......cveic oottt ettt v s te s s e e e b e b evsbe et s e senssasesseerantans YES @ N/A
12. Did all containers arrive unbroken and were labels in good CONAItIONT ..........cc.cvviiiiiiiii e @ NO
13, Were sample 1abels COMPIBIET.... ..ottt et s et n e s s b e ee e sbesh e nessabarat srtonen @ NO
14, Did all sample labels agree with custody papers? @ NO
15. Were correct containers used for the tests INdICAted? ........cvcevviiiiic s e er s @ NO
16, Was pH correct on preserved Water SAMIPIES?......coi ittt e e st e e st estasaebe et st saesae e eraesssbsasaneseeessnneas @ NO N/A
17. Was a sufficient amount of sample sent for tests indicated?........ccoco v d @ NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO
19. Was the ARDL project coordinator notified of any defieiencies?..........ccovveiiiiiiiii e e YES NO @
Comments and/or Corrective Action: Sample Transfer
Fﬁction Fraction
\|

Area # Area #

\Wolk~ [

By By

DCH
On0 5/ On
2\12020
Chain-of-Custody #
(By: Signature) Date;

MAADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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PO Box 1566

400 Aviation Drive
Mt. Vernon, IL 62864
618-244-3235

Inc. www.ardlinc.com

Environmental | Analytical | Management | Safety

Customer Name: SLCOE Date: 9/11/20
Project Name: Carlyle Lake Lab Name: ARDL, Inc.
Samples Received at ARDL: 7/29/20 ARDL Report No.: 8633

CASE NARRATIVE

Customer .~ Date | LablID |
Sample No. Collected \ Number ! Analyses Requested
CAR-1 | 7/29/20 | 8633-01 | NP Pesticides, Metals(1), Inorganics(2)
CAR-2-0 | 7/29/20 | 8633-02 | NP Pesticides, Inorganics(2)(3)
CAR-2-10 | 7/29/20 | 8633-03 | Metals(1), Inorganics(2)
CAR-4 | 7/29/20 | 8633-04 | NP Pesticides, Inorganics(2)(3)
CAR-13 | 7/29/20 | 8633-05 | NP Pesticides, Inorganics(2)
CAR-12 | 7/29/20 | 8633-06 | NP Pesticides, Inorganics(2)(3)
CAR-15 . 7/29/20 | 8633-07 | NP Pesticides, Inorganics(2)(3)
CAR-KP-MARINA | 7/29/20 | 8633-08 | E Coli
CAR-DW-MARINA | 7/29/20 | 8633-09 | E Coli
CAR-BL-MARINA | 7/29/20 | 8633-10 | E Coli
- CAR-CSA-MARINA | 7/29/20 | 8633-11 | E Coli

(1) Including iron and manganese.
(2) Including ammonia, nitrate, orthophosphate, total phosphorus, TOC, TSS, and TVSS.
(3) Including chlorophyll-a and pheophytin-a.

The quality control data are summarized as follows:

NP PESTICIDE FRACTION — METHOD 8270-SIM

HOLDING TIME
Samples were prepared and analyzed within method specified holding times.

INITIAL CALIBRATION
The initial calibration passed criteria.

CONTINUING CALIBRATION
The continuing calibration verification (CCV) passed criteria for all analytes. The closing CCV passed criteria for all
analytes.

PREPARATION BLANK
The blank met acceptance criteria.

LABORATORY CONTROL SAMPLE
The LCS analyses met recovery criteria.

MATRIX SPIKE
The matrix spike and matrix spike duplicate met recovery criteria.

DUPLICATE
Duplicate analyses are reported as MS/MSD. RPD of the duplicate analyses met criteria.

“Test everything, keep the good” 1 Thes. 5:21 Page 1 of 2
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Project Name: Carlyle Lake ARDL Report No.: 8633
CASE NARRATIVE (Continued)

INTERNAL STANDARD
All internal standard criteria were met.

SURROGATE
All surrogate recovery criteria were met.

INORGANIC FRACTION

TOC were analyzed by an accredited outside laboratory due to instrument status.

PREPARATION BLANK
Results of the preparation blanks were all undetected, except for TOC. The data is flagged appropriately with a
‘B’ qualifier for the associated samples.

LABORATORY CONTROL SAMPLE
Percent recoveries of all LCS analyses were within control limits.

MATRIX SPIKE
Percent recoveries of all matrix spikes and matrix spike duplicates were within control limits, except 2 of 2 for
nitrate. The parent sample has been flagged appropriately with a ‘J’ qualifier.

DUPLICATE

All duplicate analyses are reported as MS/MSD except chlorophyll-a, pheophytin-a, TSS, and TVSS.

RPD on all duplicate analyses were within control limits, except pheophytin-a. The parent sample has been
flagged appropriately with a ‘J’ qualifier.

DATA REPORTING QUALIFIERS

The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected.

J - Indicates an estimated value. This flag is used either when estimating a concentration or this flag
indicates analyte(s) associated with a DOD-QSM specified non-compliance pertaining to matrix QC
criteria.

B - This flag is used when the analyte is found in the blank as well as the sample. It indicates

possible/probable blank contamination and warns the data user to take appropriate action.

REPORT ORGANIZATION

The data in this report appear by sample type (Field sample, preparation blank, laboratory control sample /
spike blank, matrix spike /spike duplicate and sample duplicate). Within each sample type the data appear in
the order that the analytical methods were discussed in this case narrative. Sample receipt information follows
the analytical data.

Release of the data contained in this package has been authorized by the Technical Services Manager or his

designee as verified by the following signature. /7

Dean S. Dickerson
Technical Services Manager

Page 2 of 2
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8633

N:\ARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019

Authorized By: DSD-QAQO
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400 Aviat
Mt. Ve

Lab Report No: 008633

ARDL, INC.

ion Drive; P.O. Box 1566

rnon, Illinois 62864

Report

Date: 08/05/2020

Project Name: CARLYLE LAKE

Analysis: NP PESTICIDES (8270SIM-MOD)

Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: CAR-1 ARDL Lab No.: 008633-01
Desc/Location: CARLYLE LAKE Lab Filename: E0804005
Sample Date: 07/29/2020 Received Date: 07/29/2020
Sample Time: 0920 Prep. Date: 07/31/2020
Matrix: WATER Analysis Date: 08/04/2020
Amount Used: 900 mL Instrument ID: AG5
Final Volume: 1 mL QC Batch: B11252
% Moisture: NA Level: LOW
Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/ L 1
Atrazine 0.222 0.222 0.878 UG/L 1
Metribuzin 0.222 0.222 ND UG/ L 1
Alachlor 0.222 0.222 ND UG/ L 1
Metolachlor 0.222 0.222 1.98 UG/L 1
Chlorpyrifoes 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30~130 80%

Surrogate recoveries marked with '*' indi

(a) DOD-QSM Accredited Analyte.

Sample 008633-01,

NP PESTICIDES

(8270SIM-MOD)

cates they are outside standard limits.

Page 1 of 1
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ARDL, INC.
400 Aviation Drive; P.0O. Box 1566
Mt. Vernon, Illinois 62864

Lab Report No: 008633 Report Date: 08/05/2020
Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: CAR-2-0 ARDL Lab No.: 008633-02
Desc/Location: CARLYLE LAKE Lab Filename: E0804008
Sample Date: 07/29/2020 Received Date: 07/29/2020
Sample Time: 1110 Prep. Date: 07/31/2020
Matrix: WATER Analysis Date: 08/04/2020
Amount Used: 800 mL Instrument ID: AG5
Final Volume: 1 mL QC Batch: B11252
% Moisture: NA Level: LOW
Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.250 0.250 ND UG/L 1
Atrazine 0.250 0.250 0.838 UG/L 1
Metribuzin 0.250 0.250 ND UG/L 1
Alachlor 0.250 0.250 ND UG/L 1
Metolachlor 0.250 0.250 1.88 UG/L 1
Chlorpyrifos 0.250 0.250 ND UG/L 1
Cyanazine 0.250 0.250 ND UG/ L 1
Pendimethalin 0.250 0.250 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 70%

Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008633-02, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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400 Aviat

Mt. Vernon,

Lab Report No: 008633

ARDL, INC.

ion Drive; P.O. Box 1566
Illinois 62864

Report

Date: 08/05/2020

Project Name: CARLYLE LAKE

Project No.:

NELAC Certified - IL100308

Analys

is: NP PESTICIDES (8270SIM-MOD)

Analytical Method: 8270C
Prep Method: 3510C

Field ID: CAR-4 ARDL Lab No.: 008633-04
Desc/Location: CARLYLE LAKE Lab Filename: E0804009

Sample Date: 07/29/2020 Received Date: 07/29/2020

Sample Time: 1315 Prep. Date: 07/31/2020

Matrix: WATER Analysis Date: 08/04/2020

Amount Used: 800 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11252

% Moisture: NA Level: LOW

Data Dilution

Parameter LoD LOQ Result Flag Units Factor
Trifluralin 0.250 0.250 ND UG/L 1
Atrazine 0.250 0.250 0.563 UG/L 1
Metribuzin 0.250 0.250 ND UG/L 1
Alachlor 0.250 0.250 ND UG/L 1
Metolachlor 0.250 0.250 2.56 UG/L 1
Chlorpyrifos 0.250 0.250 ND UG/L 1
Cyanazine 0.250 0.250 ND UG/L 1
Pendimethalin 0.250 0.250 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 74%

Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008633-04,

NP PESTICIDES

(82705IM-MOD)

Page 1 of 1
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400 Aviation Drive;

ARDL, INC.

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008633 Report Date: 08/05/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-13 ARDL Lab No.: 008633-05
Desc/Location: CARLYLE LAKE Lab Filename: E0804010

Sample Date: 07/29/2020 Received Date: 07/29/2020

Sample Time: 1500 Prep. Date: 07/31/2020

Matrix: WATER Analysis Date: 08/04/2020

Amount Used: 800 mL Instrument ID: AGS5

Final Volume: 1 mL QC Batch: B11252

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.250 0.250 ND UG/ L 1
Atrazine 0.250 0.250 0.563 UG/L 1
Metribuzin 0.250 0.250 ND UG/L 1
Alachlor 0.250 0.250 ND UG/L 1
Metolachlor 0.250 0.250 2.41 UG/L 1
Chlorpyrifos 0.250 0.250 ND UG/L 1
Cyanazine 0.250 0.250 ND UG/L 1
Pendimethalin 0.250 0.250 ND UG/ L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 86%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008633-05, NP PESTICIDES

Tkt

(8270SIM-MOD)

indicates they are outside standard limits.

Page 1 of 1
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ARD
400 Aviation D
Mt. Vernon,

Lab Report No: 008633

L, INC.
rive; P.O. Box 1566
Illinois 62864

Report Date: 08/05/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-12 ARDL Lab No.: 008633-06
Desc/Location: CARLYLE LAKE Lab Filename: E0804011

Sample Date: 07/29/2020 Received Date: 07/29/2020

Sample Time: 1420 Prep. Date: 07/31/2020

Matrix: WATER Analysis Date: 08/04/2020

Amount Used: 800 mL Instrument ID: AGS5

Final Volume: 1 mL QC Batch: B11252

% Molsture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.250 0.250 ND UG/L 1
Atrazine 0.250 0.250 0.550 UG/L 1
Metribuzin 0.250 0.250 ND UG/L 1
Alachlor 0.250 0.250 ND UG/L 1
Metolachlor 0.250 0.250 2.43 UG/L 1
Chlorpyrifos 0.250 0.250 ND UG/L 1
Cyanazine 0.250 0.250 ND UG/L 1
Pendimethalin 0.250 0.250 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 83%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008633-06, NP PESTICIDES (8270

'*' indicates they are outside standard limits.

SIM-MOD) Page 1 of 1
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ARDL,
400 Aviation Drive;
Mt. Vernon,

INC.

Lab Report No: 008633

Illinois

Report Date:

P.O. Box 1566
62864

08/05/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: CAR-15 ARDL Lab No.: 008633-07
Desc/Location: CARLYLE LAKE Lab Filename: E0804012
Sample Date: 07/29/2020 Received Date: 07/29/2020
Sample Time: 1330 Prep. Date: 07/31/2020
Matrix: WATER Analysis Date: 08/04/2020
Amount Used: 900 mL Instrument ID: AG5
Final Volume: 1 mL QC Batch: B11252
% Molsture: NA Level: LOW
Data Dilution
Parameter LOD 1.0Q Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 0.522 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 2.37 UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 75%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008633-07, NP PESTICIDES (8270SIM-MOD)

Page 1 of 1
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METHOD BLANK REPORT

ARDL, Inc.

Mt . Vernon,

Lab Report No: 008633

400 Aviation Drive;
Illinois

Report Date:

62864

P.O. Box 1566

08/05/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: NA ARDL Lab No.: 008633-01B1
Desc/Location: NA Lab Filename: E0804003
Sample Date: NA Received Date: NA
Sample Time: NA Prep. Date: 07/31/2020
Matrix: OC Material Analysis Date: 08/04/2020
Amount Used: 1000 mL Instrument ID: AGS5
Final Volume: 1 mL QC Batch: B11252
% Moisture: NA Level: LOW
Data
Parameter LOD LOQ Result Flag Units
Trifluralin 0.200 0.200 ND UG/L
Atrazine 0.200 0.200 ND UG/L
Metribuzin 0.200 0.200 ND UG/L
Alachlor 0.200 0.200 ND UG/L
Metolachlor 0.200 0.200 ND UG/L
Chlorpyrifos 0.200 0.200 ND UG/L
Cyanazine 0.200 0.200 ND UG/L
Pendimethalin 0.200 0.200 ND UG/L
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 87%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Blank for Run B11252, NP PESTICIDES

[

indicates they are

(8270SIM-MOD)

outside standard limits.

Page 1 of 1

ARDL Report 8633 - Page 21 of 31



1 Jo T obeg €€9800 I0J sjueTd POYISHW OTuebiour
23ATRUY P9ITPSIOOY DYTIN IO0/pue aod (e)

1920-2€9800 T8VPSET80 0Z2/G0/80 N 16TV INON T/9KH ¥8°0 0°'T 0G0 uogie) oTURbIO TeIOL
T9T0-2£9800 8EPSF080 02/0€/L0O YN 7 09T ANON T/9W aN 01 0°'T sng 9TTIBICA ‘SPTTOS
TH10-Z€9800 LEFPSY080 0Z/0€/LO N Z2°09T INON T/9W aN 0°T 0°T uadsng Te301 ‘SPTITOS
TIdP0-€£9800 6ZVS0EL0 02/0E/LO N 2°69¢ HINON T/9KW aN 0T0"0 800°0 oy3zio- ‘snaoydsoydg
T1d10-2€9800 €£6%¥S6180 02/81/80 0Z/LT/80 Z°69¢ 2°89¢ T/9K an 0T0°0 800°0 snxoydsoyq
1d¥0-€€9800 O0OLPSETI80 02/T1T/80 0Z/0€/L0O H00¢ZO0T HOO0ZO0T "W QD/5KW aN 0°T 0°T e-ut3iiydosaud
19d20-€€9800 <29PGSET80 02/S0/80 N NITID INON T/9W aN 020°0 6T0°0 uUsPOIITN Sse 23IRIIIN
19d80-€€9800 VEVSTELO 02/62/L0 N 70971 ANON TW 00T/7I0D aN 0°T 0°T WIOITTOD °H
Td¥70-£€9800 OLHPSET80 0¢/T1/80 0Z/0E/LO HOOZOT HQ0Z0T "W 'ND/9W aN 0°T 0°1 8110) ‘e-TTAydoxoTud
TdTI0~£€9800 8SHFSTT80 0Z2/G0/80 N T°06€ INON - T/9W an 0€0°0 020°0 usHOIITN BTUOUUY
TdI0-££2800 I0vLd 0Z/£0/80 0Z/£0/80 J0T09 Y010¢g 1/9W aN S00°0 ¥00°0 asauebuen (e)
Td10-€£9800 10%Ld 0Z/€0/80 0Z/£0/80 20109 Y010¢E T/9W aN 0s0°0 0¥0°0 uocar (e)
IaqunpN unyg 831 23ed POUISN POUIN s3Tun Jinssy 001 aot 23ATeUuy
qeT 00 sTsATeUuy dexg STSATeuy daaxg yuetd
S80E€00TTII — PITITILSD DYTEIN AMYT ATXTIVYD roureN 209foxg
0Z02/€0/60 :o3ed 3xodey ££9800 :ON 31xodey qge1
$9829 TI ‘UOUISBA "IN 99GT X0d "0O°d !SATIQ UOTIBRTAY Q0¥ *ONI ‘rTquv

A0 XIVHHNS MNVIH

ARDL Report 8633 - Page 22 of 31



T 3o T °beg

(QOW-WIS0LZ8) SIAIDILSEL dN ‘T0-££9800 03 s)ueTd ax1ds

“SITWIT PARPUR]S JO SPTSINO AITAODII B SOIRDIPUT , x,

-23ATRUY PSITPAIOOY WSD-4OA (®)

0€T-0€ - 18 a3eydsoydrAusydTal
SITWTT ¥g ¥% @3eot1dng ¥g 9yTds :SEIHIAODHY FLYOOWANS
- -= 0ET-0€ - == - £8 4 £E"E uTTeylIswIpUSd
- - Q€T1-0€ - - - 78 14 FE'E aurzeuek)
- -= 0ET1-0€ - -= -~ €8 v 1e°€ sozTakdIOoTUD
- - 0£T1-0€ - - -~ v8 |4 PE'E IOTYORTOISH
-- - 0ET-0€ - -= - 18 14 XA IOTYSBTY
-= -- 0g£T-0€ ~-= - - 8L v T1°€ UTZNQTIION
-- - 0ET-0€ - - - 8L 12 €1°€E suTzZRITY
- - 0ET-0¢ - - -~ 18 14 zzZ'€ uTTRINTITAL
ITWTT aay SITWTT o2y % 12497 aTossy o3y % T9a971 ajTussy Iajaweredg
aad Kxsno0ay a3eotTdng 23eo1Tdng sjeotrdng oytds a3tds aytds
0Z02/%0/80 :23eQ STSATRUY MOT Y. Cl T Q00T :p9sn JUnoury
0202/1€/L0 :e3eq -~dsiag z6ez11d :yo3edg 00 Tetaalen 00 IXTITeR
D0TIGE :poylen deadq :-oN aoeloxg
D0LZ78 :POUISH TeoTlATeuy (QOW-WIS0LZ8) SHAAIDIILSHA dN :STSATeUy VT ATXTIYD :dweN jo08foxg
0Z0Z/S0/80 :@31eq 3x0dey £€€£9800 :ON 3xodey gel
#9829 TII ‘uouiasA "IN 9961 xX0d "0°d !®ATIQ UOTIBTAY Q0% "ONI ‘"1Quv

I¥0ddy HLVDITANd EMIJS/IMNIAS MNVId

ARDL Report 8633 - Page 23 of 31



1 Jo T 9beg

£€9800 I03 s3Tnsey S$OT oTuebIoul

a3kTeuy PeITPRIOOY OWIEN I0/PUe 4od (®)

SSITWTT 3Tqe3dense JO SPISINC SIB YSTILISE UER YITM POYIvW SAOQE P3ieTnqel santea Auy :HION

1DZ0-Z£9800 T8YSETRO - 021-9L -- - -- 00T 0702 0°02 uoqaey oTuebxo TRIOL
TOP0-££9800 6Z¥SO0ELD -- 0Z1-08 -- -- -- z0T 010 010 oy3zo- ‘snxoydsoud
TOT0-Z£9800 £6756T80 -- 0ZT-08 -= - - 10T L9°0 L9°0 snxoydsoud
TDZ0-££9800 Z9VSETSO - 0Z1-08 -- -- -- €6 0°1 €6°0 ushoI3TIN SB 93IBAIIN
TOTO-E£9800 85VSTI80 -- 0Z1-08 -- - -— vOT 0°1 0°1 usBoIITN BTUOUMY
TOT0-££9800 10%Ld -- YI1-06 -- - -- 80T SL°0 18°0 assuebuen (e)
TOT0-E£9800 T0vLd - STT-L8 - -- - v0T 0°¢ z°s uoxI (®)

Jaquny uny o9 % S3TWTT o9y § Taaa7 3Insay 09y % T3a97] JTnsay a3ATeuy

qeT o0 TeoT3ATRUY uesn LN Z SOT Z so1 z so1 T S01 T sOT T sO1

80€00TII — P8TITIISD DVYTEN AMVYT HIXTIYD :sweN 30sloxg
0202/€0/60 :®3eQ 330dey ££9800 :0oN 1xodey geT
- - - 1 -
$9829 II ‘UouISA " IW 99GT X0d "O°d -9ATI(Q UOTIBTAY Q0% ONI ‘TQay

JIOdTT UTANYS

TOYLNOD XYOLWIOHIV'I

ARDL Report 8633 - Page 24 of 31



T 30 T 3beg

(QOR-WIS0LZ8) SHAAIDOIISI AN ‘TO~E£E£9800 X0F S$3TdS XTxIeR
“SITWTT PIRPURIS JO SPTSING AIBA0DSI ® S3ARDTPUT , «,
s1eaaT oY4Tds Xp< oTdwes $33eOTPUT ,Ou,

"91ATRUY PIITPIIDOY WSH~-Q0d (e)

0ET-0E Z8 Z8 o3eydsoydTAuaydTal
SITWTT W% ¥% asW ¥% SH :SATYFACDTY FIVOHOMMNS
o€ LT OET-0€E 88 (A4 T6°€ G 68 1484 86°¢€ an utTTRUIBWIPUDG
o€ z°1 0ET-0€ 98 A7 Z8°¢ L8 12287 L8 € an sutzeuri)
o€ 1 0€T-0€ £°18 187 19°€ €08 {4284 LS € an sozT3AdI0TUD
o€ 'z 0€1-0€ 876L a7 Z5°§ LL 12887 ik 861 I0TYOBTOIBH
o€ 82 0£1-0€ 18 1A 9°¢ 8°8L 487 s ¢ an I0TYORTY
0€ 6°0 0€T~0¢ £°EB 12204 [ v8 'A% €L E an UTZnqTIIan
o€ S 1T 0ET-0E S 08 12287 9V z8 1287 5y 8L8°0 BUTZRIIY
0€ 1"z 0£T~0€ 8°€8 [aA8% ZL°E Z8 2287 v9°€ an UTTRINTITIL
ITWTT aas S3TWTT SEN Y TonaT Tnsey 099 % Toaaq 3Tnssy 3Tnsey x939WRIRg
aad SEX Y asw asw asmH SH SH SH aTdweg
MOT RV YIIVM TRTIVOR
020Z/%0/80 :@3eq stsiAteuy zse1td iyo3ed 00 0260 rowty oTdwes
0202/62/L0 :@238d PSATS08Y YN :®IN3STOW % 0202/62/L0 r93eq oTdwes
rouweusSTTd geTl TW Q06 :PeSn Junouy TIMVT ATATIVD :UOTRBO0T/Os3(
T0-€£€9800 :°ON Q®T1 Tayu¥ 0zZ0Z/1€/L0 :@3eqg -~daixd 1-49v0 @I pTeTd
D0TGE ipoulen deag :*oN 30eloxg
00LZ8 *POYISH TeOTIATRUY (QOW-WIS0LZ8) SHATOILSEJ dN :sSTsATeuy MV ETATYVD (SweN 3o9foiag
020Z/60/80 :®3eQq 3x0doy ££9800 :0N axodey qeq
79829 'II ‘UCUISA "3IW  99GT XOH "0O°d ‘SATIJ UOTIBTAY Q0¥ "ONI ‘T1auv

I¥0dEd HTLVOITANd FMIAS/IVMIFS XIUIVKW

ARDL Report 8633 - Page 25 of 31



T Jo 1 °beg

££9800 103 soxTds XTIjew oTuebrour

-91ATeUY PaITPRIOOY OJVIEN IO/PUe Qod (®)

“DATIRIIBU PIIBLTOOSSE dY3 UT pauTeTdx® IR YSTISISE UR YITM PI)Iew da0ge pajeTnged sanTeA :IION

SWF0-€€9800 6ZFS0ELD 0z € GZT-SL SO0T 0T°0 2270 11T 010 2Z°0 I1°0 dIIYM oyzxo~ ‘snxoydsoyqd
SWZO-E€E9800 E6FS6TBO (124 T GCT-SL 10T €870 (A" 00T €870 T vE"O FALYM snxoydsoud
SWZ0-€££9800 Z9FSET8O 02 Z GZT-SL * €L 0°T €L°0 x L 0°T 2Lt 0 aN FIITM uaboIITN SB @3IRIIIN
SWTO-££9800 8SFPSTTI8O 02 Z GZT-GL 06 0°¢ 6°T 26 6°¢ 6°T L8070 JILEM usboa3TN BTUOCUNY
SHT0-££9800 ovLd o< T ¥TT-06 901 05°0 ZL°0 L0T 0S°0 L0 61°0 qIIEM ossurvbuen (®)
SWT0-E££9800 T0%Ld 0z Z STT~L8 [ANY 0°T S T 80T 0" T S T LETO HILYM uoxI (®)
TaqunN uny TWTT aqd S3TWTT 094 % Taa9T aTnssy o9y % ToadT aTnsay JTnsey XTIZCH a1k TRUY
qeT 20 aday o%Y % asw dasn asw SH S SH sTdweg o1dueg
80E€00TTII - POTIFITIISD DYTEN OMVYT HTATIVYD reweN 3o0@foxg
0202/€0/60 :®@3eq 3x0deyg £€9800 :ON 21xodey geT
] . .~ / .
$9829 TII ‘uouasp "JW 99GT XO0d 'O°d :ODATI(J UOTIBTAY (QO0F ONI ‘"1quv

I¥OdTY HIVOITANd HAAIJS/HMIAS XIULVW

ARDL Report 8633 - Page 26 of 31



T 3o 1 sbeg

-suoT1deOxX® I0J SATIRIIRN oSB) 99§

£€€9800 x03 so3eorTdng stdues

o34Teuy pPo3TPaI00Y OVIAN I0/pue dod (e)
‘207 ueyl xojeoxb ST sejeoiTdnp ussmisng JuLWLSIbE IPYI S9IROTPUT

TAr0—-€£9800 8EFSF080 0T T/9W - 79 8°G pusadsng 9TTIRTOA ‘SPTITOS
Tdvy0-££9800 LEVSTOB0 8 T/9KW - 0°8T 9°91 peopuadsng Te30I ‘SPTTOS
Td¥0-££9800 0LPGETBO x0¢ "WTAD/OK - 1°02 £€°LZ e-ut3Aydosyg
Tdy0—-€£9800 0L¥SET80 9 ‘W ND/9KW - G'9T 9°LT po30oexI0) ‘e-TTAydoxoTuld
ISCUINN uny (za’ta’dus) IITd s3tun  @3edtrdng o3edTTdng Uu,2uod o3ATeUY
qeT 200 TeoT13ATRUY jusoxad puoossg ASATH o1duwes

80€00TTII - PSTITIASD DVTEN

YT TTATYYD  eweN 3o9foxg

0zZ0Z/€0/60 :®3eg 3xodey

¥98¢9

TI ‘uouad®A "IW  99GT xo0g "0O°d

LIOdHd HIVOI'TdAAd HATJWYS

!9ATIQ UOTIBRTIAY Q0¥

££9800 :ON 3x0odeyw gel

"ONI ‘IQuY

ARDL Report 8633 - Page 27 of 31



Sample Receipt Information

Including as appropriate:

COCs

Cooler Receipts

Airbills

Email Communication /
Instructions from Customer

ARDL Data Package 8633

N:\ARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019

Authorized By: DSD-QAO
ARDL Report 8633 - Page 28 of 31
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COOLER RECEIPT REPORT \
ARDL, INC. @) }Izq fzw.

ARDL #: (8(-’2 53 Cooler#_| B Je ( 0702/)/ 07/2(?/20Z0
Number of Coolers in Shipment: é DCB
Project: cﬂ*\( ’l’/ ] e L(}bki Date Received: O Z2/29 /2 020

A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened.o:?/zll’ /ZOZO(Signature)lD (_L'Q

1. Did cooler come with a shipping slip (QIrbDill, 81C.)7......c.eooi i e YES @
If YES, enter carrier name and airbill number here: A RDL CO Lr ey — \/C{ /%L/L/
2. Were custody s2als 0N OUISIHE Of COOIBI?........cviiiiierreie et rer et re v et r st e s are e eesrsbas s esesbss e sresssassesesannssressesene YES N/A
/ How many and where? - Seal Date:» | ,Seal Name: i
3. Were custody seals unbroken and intact at the date and time of ArmiVal?........cccoveovireni e e YES NO( NA

4, Did you screen samples for radioactivity usmg a Geiger (funter’? ......................................................................................

dedietod.... YEs@)

5. Were custody papers sealed in a plastic bag?’ z:u/lé
6. Were custody papers filled out properly (ink, signed, etc.)?

7. Were custody papers signed in appropriate place by ARDL personnel?

8. Was project identifiable from custody papers? If YES, enter project name at the top of this form

9. Was a separate container provided for measuring temperature? YES NO Observed Cooler Temp. 5. C
Correction factor,

B. LOG-IN PHASE: Date samples were logged-in: 67—/267/26@ (Signature) D Cz.g

10. Describe type of packing in cooler: / oL JSC I( ¥

D o

11. Were all samples sealed in separate plastic Bags? ..o vt serae s sae s sne s s s renn YES N/A
12. Did all containers arrive unbroken and were labels in good CONdItIoN? .........cccceeiiriiniiiir e s @ NO
13, Were sample 18DEIS COMPIELET.....c..v ittt s e es e e e sss b b et et em s e sr e obne @ NO
14. Did all sample labels agree with custody Papers? ... @ NO
15. Were correct containers used for the tests indicated? @ NO
16. Was pH correct on presenved Water SAMPIES?... ... iiveiirirarieirecee st isir e srs e eeeteesaeseessesr e e esesenasssssesassssesnssssassnenssentrorsssanes @ NO N/A
17. Was a sufficient amount of sample sent for tests iNdicated?.........cccvvvveeirimiinc e e @ NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO
19. Was the ARDL project coordinator notified of any deficiencies?........vevivvreencrir i e YES NO @
Comments and/or Corrective Action: Sample Transfer
FrT:tifn Fraction

1
Area # k Area # \

s |7 ]
729 /2020 | "

—

Chain-of-Custody #

(By: Signature) Date:

MMDMINVFORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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COOLER RECEIPT REPORT ( o
ARDL, INC. 7 0F29120i0

) , ‘ De3
ARDL #: (8(_033 Cooler # Z B’ vue C 2 o €’2{ 07,/‘239/65020

Number of Coolers in Shipment: é 2

Project: CC{‘\’I( C LCK ’C,‘e, Date Received: 07/ 2912020

A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened:O"’;’ Z Z()Z (Signature) ﬁ)(ﬁg

1. Did cooler come with a shipping slip (airbill, etc)’7 ...................................................... YES @
If YES, enter carrier name and airbill number here: A KBL CC‘U{L‘@{ h \/ a / f/(,»(.;i,
2. Were custody seals on outSIE OF COOIBIT.....oiiriiirececr et st rr et s b e sr s s s bbb e e e brene s anmeanons YES @ N/A
How many and where? - SealDate:_~__ sealName,_ ~——
3. Were custody seals unbroken and intact at the date and time of Arival?.........ccveic e YES NO
4. Did you screen samples for radioactivity using @ Geiger COUNEIT......gveaiirerereegereinin s eresesnassssssessessassesesesssessees @ NO
5. Were custody papers sealed in a plastic bag? JO'M ...... d,g )[( U@/( ......................................................................... YES
6. Were custody papers filled out properly (ink, SIgNed, 1C.)7...ccovvriiiiiereeene e s s NO N/A
7. Were custody papers signed in appropriate place by ARDL personnel7@ NO N/A
8. Was project identifiable from custody papers? if YES, enter project name at the top of this form..............ccooivii NO NA
9. Was a separate container provided for measuring temperature? YES__\ZNO__ Observed Cooler Temp. / \ C

Correction factor .D C

B. LOG-IN PHASE: Date samples were logged-in: C)WZ‘?/ZCZC? (Signature) ﬁ%
10. Describe type of packing in cooler; L OOS‘Q / C e

11. Were all samples sealed in separate plastic Bags? ........ooo e e e e YES @ N/A
12. Did all containers arrive unbroken and were labels in good condiION? .......ccovecivr e sre e sne e eene o Yﬁ? NO
13, Were sample 18DEIS COMPIBIET ...ttt sttt st st e st rae e s e b essn s se st sra b st e b e b esesresrnesenomiee @ NO
14. Did all sample labels agree With CUSIOAY PAPEIST ....c.ccvicieiieriireiir e e s e e s s e e s eesneressesasessbesbesersessessstnnens @ NO
15. Were correct containers used for the tests indicated? ... @ NO
16. Was pH correct on preserved Water SAMPIEST.......cc. vt et nr s e ssssbe s ssas e ssssbe et esaenssrsean s NO N/A
17. Was a sufficient amount of sample sent for tests INAICAIEAT. ...t st evr e e senne NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO ﬁ/_A\
19. Was the ARDL project coordinator notified of any deficienCiES ..ot YES NO @

Comments and/or Corrective Action: Sample Transfer

Fraction Fraction

Aé ‘ ‘, Area # /
\/\70\“('{1/) !
07172912020

Chain-of-Custody # _—

(By: Signature) Date:

MAADMINWFORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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Environmental | Analytical | Management | Safety

Customer Name: SLCOE

Project Name: Carlyle Lake/Kaskaskia River

Samples Received at ARDL: 10/22/20

Customer
s Sample No.
CAR-1
CAR-2-0
CAR-2-10
CAR-4
CAR-13
CAR-12
CAR-15
CAR-KP-Marina
CAR-DW-Marina
CAR-BL-Marina
CAR-CSA-Marina
KAS-1
KAS-2

PO Box 1566

400 Aviation Drive
M¢t. Vernon, IL 62864
618-244-3235

www.ardlinc.com

Date: 11/24/20
Lab Name: ARDL, Inc.
ARDL Report No.: 8670

CASE NARRATIVE

Date Lab ID
Collected Number
10/22/20 | 8670-01
10/22/20 8670-02
10/22/20 8670-03
10/22/20 8670-04
10/22/20 8670-05
10/22/20 8670-06
10/22/20 8670-07
10/22/20 8670-08
10/22/20 8670-09
10/22/20 8670-10
10/22/20 8670-11
10/22/20 8670-12
10/22/20 8670-13

(1) Including iron and manganese.

(2) Including ammonia, nitrate, orthophosphate, total phosphorus, TOC, TSS and TVSS.
(3) Including chlorophyll-a and pheophytin-a.

(4) Including nitrite and TKN.

The quality control data are summarized as follows:

NP PESTICIDE FRACTION — METHOD 8270-SIM

HOLDING TIME

Analyses Requested
NP Pesticides, Metals(1), Inorganics(2)
NP Pesticides, Inorganics(2)(3)
Metals(‘l), lnorganics(Z)
NP Pesticides, Inorganics(2)(3)
NP Pesticides, Inorganics(2)
NP Pesticides, Inorganics(2)(3)
NP Pesticides, Inorganics(2)(3)
E Coli
E Coli
E Coli
E Coli
E. Coli, Inorganics(2)(3)(4)
E. Coli, Inorganics(2)(3)(4)

Samples were prepared and analyzed within method specified holding times.

INITIAL CALIBRATION

The initial calibration passed criteria.

CONTINUING CALIBRATION

Trifluralin was 22.4% high and pendamethalin was 22.2% high in the CCV. The closing CCV passed criteria for all
analytes. No trifluralin or pendamethalin was detected in any field sample.

PREPARATION BLANK

The blank met acceptance criteria.

LABORATORY CONTROL SAMPLE

The LCS analyses met recovery criteria.

MATRIX SPIKE

The matrix spike and matrix spike duplicate met recovery criteria.

“Test everything, keep the good” 1 Thes. 5:21 Page 1 of 2
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Project Name: Carlyle Lake/Kaskaskia River ARDL Report No.: 8670
CASE NARRATIVE (Continued)

DUPLICATE
Duplicate analyses are reported as MS/MSD. RPD of the duplicate analyses met criteria.

INTERNAL STANDARD
All internal standard criteria were met.

SURROGATE
All surrogate recovery criteria were met.

INORGANIC FRACTION

TOC and TKN were analyzed by an accredited outside laboratory due to instrument status.

PREPARATION BLANK
Results of the preparation blanks were undetected.

LABORATORY CONTROL SAMPLE
Percent recoveries of all LCS analyses were within control limits.

MATRIX SPIKE
Percent recoveries of all matrix spikes and matrix spike duplicates were within control limits, except 2 of 2 for
TOC. The parent sample has been flagged appropriately with a ‘J’ qualifier.

DUPLICATE

All duplicate analyses are reported as MS/MSD except chlorophyll-a, pheophytin-a, TSS and TVSS. RPD on all
duplicate analyses were within control limits, except pheophytin-a. The parent sample has been flagged
appropriately with a ‘J’ qualifier.

DATA REPORTING QUALIFIERS

The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected.

J - Indicates an estimated value. This flag is used either when estimating a concentration or this flag
indicates analyte(s) associated with a DOD-QSM specified non-compliance pertaining to matrix QC
criteria.

REPORT ORGANIZATION

The data in this report appear by sample type (Field sample, preparation blank, laboratory control sample /
spike blank, matrix spike /spike duplicate and sample duplicate). Within each sample type the data appear in
the order that the analytical methods were discussed in this case narrative. Sample receipt information follows
the analytical data.

Release of the data contained in this package has been authorized by the Technical Services Manager or his

designee as verified by the following signature.

Dean S. Dickerson
Technical Services Manager

Page 2 of 2
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8670

NARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019

Authorized By: DSD-QAO
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400 Aviat

Mt . Vernon,

Lab Report No: 008670

ARDL, INC.

ion Drive; P.0O. Box 1566
Illinois

Report Date:

62864

10/30/2020

Project Name: CARLYLE LAKE

Analysis: NP PESTICIDES (8270SIM-MOD)

Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: CAR-1 ARDL Lab No.: 008670-01
Desc/Location: CARLYLE LAKE Lab Filename: E1028016
Sample Date: 10/22/2020 Received Date: 10/22/2020
Sample Time: 1045 Prep. Date: 10/27/2020
Matrix: WATER Analysis Date: 10/28/2020
Amount Used: 900 mL Instrument ID: AG5
Final Volume: 1 mL QC Batch: B11282
% Moisture: NA Level: LOW
Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 0.433 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 0.456 UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 81%

Surrogate recoveries marked with '*' indicates

(a) DOD-QSM Accredited Analyte.

Sample 008670-01, NP PESTICIDES

(82705IM~-MOD)

they are outside standard limits.

Page 1 of 1
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ARDL, INC.

400 Aviation Drive; P.O. Box 1566

Mt. Vernon, Illinois

Lab Report No: 008670 Report Date:

62864

10/30/2020

Project Name: CARLYLE LAKE

Analysis: NP PESTICIDES (8270SIM-MOD)

Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-2 ARDL Lab No.: 008670-02
Desc/Location: CARLYLE LAKE Lab Filename: E1028019

Sample Date: 10/22/2020 Received Date: 10/22/2020

Sample Time: 1130 Prep. Date: 10/27/2020

Matrix: WATER Analysis Date: 10/28/2020

Amount Used: 900 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11282

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 0.444 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 0.478 UG/ L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 81%

Surrogate recoveries marked with '*' indicates

(a) DOD-QSM Accredited Analyte.

Sample 008670-02, NP PESTICIDES (8270SIM-MOD)

they are outside standard limits.

Page 1 of 1
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ARDL, INC.
400 Aviation Drive; P.O. Box 1566
Mt. Vernon, Illinois 62864

Lab Report No: 008670 Report Date: 10/30/2020
Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: CAR-4 ARDL Lab No.: 008670-04
Desc/Location: CARLYLE LAKE Lab Filename: £1028020
Sample Date: 10/22/2020 Received Date: 10/22/2020
Sample Time: 1250 Prep. Date: 10/27/2020
Matrix: WATER Analysis Date: 10/28/2020
Amount Used: 900 mL Instrument ID: AGS5
Final Volume: 1 mL QC Batch: B11282
% Moisture: NA Level: LOW
Data Dilution
Parameter LoD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/ L 1
Atrazine 0.222 0.222 0.267 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 0.256 UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 57%

Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008670-04, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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ARDL, INC.

400 Aviation Drive; P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008670 Report Date: 10/30/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-13 ARDL Lab No.: 008670-05
Desc/Location: CARLYLE LAKE Lab Filename: £E1028021

Sample Date: 10/22/2020 Received Date: 10/22/2020

Sample Time: 1400 Prep. Date: 10/27/2020

Matrix: WATER Analysis Date: 10/28/2020

Amount Used: 800 mL Instrument ID: AGS5

Final Volume: 1 mL QC Batch: B11282

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.250 0.250 ND UG/L 1
Atrazine 0.250 0.250 ND UG/L 1
Metribuzin 0.250 0.250 ND UG/L 1
Alachlor 0.250 0.250 ND UG/L 1
Metolachlor 0.250 0.250 ND UG/L 1
Chlorpyrifos 0.250 0.250 ND UG/L 1
Cyanazine 0.250 0.250 ND UG/L 1
Pendimethalin 0.250 0.250 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 68%

Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008670-05, NP PESTICIDES (8270SIM-MOD)

Page 1 of 1
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ARDL,
400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008670

INC.
P.O. Box 1566
Illinois 62864

Report Date: 10/30/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C

Field ID: CAR-12 ARDL Lab No.: 008670-06
Desc/Location: CARLYLE LAKE Lab Filename: E1028022

Sample Date: 10/22/2020 Received Date: 10/22/2020

Sample Time: 1445 Prep. Date: 10/27/2020

Matrix: WATER Analysis Date: 10/28/2020

Amount Used: 900 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11282

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 ND UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 ND UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 76%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008670-06,

NP PESTICIDES (8270SIM-MOD)

'*' jindicates they are outside standard limits.

Page 1 of 1
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400 Aviat
Mt. Ve

Lab Report No: 008670

ARDL, INC.

ion Drive; P.O. Box 1566
rnon, Illinois

Report

Date:

62864

10/30/2020

Project Name: CARLYLE LAKE

Project No.:

NELAC Certified - IL100308

Analysis: NP PESTICIDES (8270SIM-MOD)

Analytical Meth

od: 8270C
Prep Method: 3510C

Field ID: CAR-15 ARDL Lab No.: 00867007
Desc/Location: CARLYLE LAKE Lab Filename: E1028023
Sample Date: 10/22/2020 Received Date: 10/22/2020
Sample Time: 1300 Prep. Date: 10/27/2020
Matrix: WATER Analysis Date: 10/28/2020
Amount Used: 800 mL Instrument ID: AGS5
Final Volume: 1 mL QC Batch: B11282
% Moisture: NA Level: LOW

Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.250 0.250 ND UG/L 1
Atrazine 0.250 0.250 0.388 UG/L 1
Metribuzin 0.250 0.250 ND UG/L 1
Alachlor 0.250 0.250 ND UG/L 1
Metolachlor 0.250 0.250 0.350 UG/L 1
Chlorpyrifos 0.250 0.250 ND UG/L 1
Cyanazine 0.250 0.250 ND UG/L 1
Pendimethalin 0.250 0.250 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 73%

Surrogate recoveries marked with '*' indi

(a) DOD-QSM Accredited Analyte.

Sample 008670-07,

NP PESTICIDES

(82708IM-MOD)

cates

they are outside standard limits.

Page 1 of 1
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METHOD BLANK REPORT

ARDL, Inc.

400 Aviation Drive;
Mt. Vernon,

Illinois 62864

P.O. Box 1566

Lab Report No: 008670 Report Date: 10/30/2020

Project Name: CARLYLE LAKE Analysis: NP PESTICIDES (8270SIM-MOD)

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: NA ARDL Lab No.: 008670-01B1
Desc/Location: NA Lab Filename: £E1028014

Sample Date: NA Received Date: NA

Sample Time: NA Prep. Date: 10/27/2020

Matrix: OC Material Analysis Date: 10/28/2020

Amount Used: 1000 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11282

% Moisture: NA TLevel: LOW

Data

Parameter LOD LOQ Result Flag Units
Trifluralin 0.200 0.200 ND UG/L
Atrazine 0.200 0.200 ND UG/L
Metribuzin 0.200 0.200 ND UG/L
Alachlor 0.200 0.200 ND UG/L
Metolachlor 0.200 0.200 ND UG/L
Chlorpyrifos 0.200 0.200 ND UG/L
Cyanazine 0.200 0.200 ND UG/L
Pendimethalin 0.200 0.200 ND UG/L
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 87%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Blank for Run B11282, NP PESTICIDES

'*' indicates they are

(8270SIM-MOD)

outside standard limits.

Page 1 of 1
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Sample Receipt Information

Including as appropriate:
e COGCs
e Cooler Receipts
e Airbills
e Email Communication /
Instructions from Customer

ARDL Data Package 8670

NAARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019

Authorized By: DSD-QAO
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COOLER RECEIPT REPORT
ARDL, INC.

ARDL #: 8&7 ?D Cooler # Kf’d i

: Number of Coolers in Shipment: 2
Project LAY I¥(Q Lﬂ k%{ Ka,f/(ag k‘ a Date Received: /D/ZZ/ZDZO
(Ver

PRELIMINARY EXAMINATION PHASE: Date cooler was opened: 0/2312020 (Signature) @Cg :

A.
1.  Did cooler come with a shipping slip (Girbill,  1C.)7...cceiiie e e ae e e YES
if YE/S, enter carrier name and airbill number here: AEDL C()W/]'% - \/ﬂééup
2. Were custody seals 0N OULSIAE OF COOIBIT....c....iiiiii it e st s e e ae e b as et e st sane et an st etens seesessenssrasserareaneaes YES N/A
‘. How many and where? -_— ,Seal Date; o ‘Seal Name:
3. Were custody seals unbroken and intact at the date and time of arrival? ..o e YES NO @
4. Did you screen samples for radioactivity using @ Geiger COUNEI?...........ccvirieiiririeieriireeeeseseesiseievesireie s srasaessassserersensenns @ NO
5. Were custody papers sealed in a plastic bag?....[. [l/m/ ..... Q,/(’uw .................................................................. YES 0
6. Were custody papers filled out properly (ink, SIgned, BC.)7. ..ottt e e e @ NO N/A
7. Were custody papers signed in appropriate place by ARDL PErSONNel?. ... snissssones @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.......cco.o.coo i NO N/A
9. Was a separate container provided for measuring temperature? YES_____ NO n__\Z Observed Cooler Temp. 2- 2 G 5'%{’ _:(/}(Q
Correction factor_ 0. O /‘8173
B. LOG-IN PHASE: Date samples were logged-in: 10/2‘3/?02 [\) (Signature) bw
10. Describe type of packing in cooler: L 0(‘)3@. ’ CQ
11. Were all samples sealed in separate plastic DAgS? ... e YES @ N/A
12. Did all containers arrive unbroken and were labels in good condition? ...........ccooi oo @ NO
13. Were sample labels complete’? ......................................................................................... @ NO
14. Did all sample labels agree With CUSTOAY PAPEIST ...icciiiriiiiiiiiicieiie st ieieestese e ereeestessssbesteessse s s evaaessersssnreestesrrsseseestesresnes? @ NO
15. Were correct containers used for the tests indicated? ...t e @ NO
16. Was pH correct on preserved Water SAMPIES?........ccoiiiiiierctccre et ersessiesn e iescessses e sessassssesseseassasesersesssensens @ NO N/A
17. Was a sufficient amount of sample sent for tests INAICAEAT..........cc.ooci e et enees @ NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO
19. Was the ARDL project coordinator notified of any defiCIBNCIES?........cuece ettt s ereeae s esveiensaeae YES NO
Comments and/or Corrective Action: Samble Transfer
Fractio') ’ Fraction
Area # . Area #
k-1
By < By
DcE
. On On
[M23/z0z0 :
Chain-of-Custody # —
(By: Signature) Date:

M:AADMINVFORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17 o
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COOLER RECEIPT REPORT
"ARDL, INC.

oL 870 Cooler # )Q?O/ Z

Number of Coolers in Shipment: Z

Project: CQ(/ € L& kﬂ //(05 /’7’05/(‘,(; Date Received: _/D/22 /2620

A. PRELIMINARY EXAMINATION PHASE: Da:tg gog was opened: / [)/23/2 070 (Signature) jj CB '
1. Did cooler come with a shipping slip (airbill, etc.)?......ccccccvvviiiiiiree e e R YES NO
If YE'ST enter carrier name and airbill number here: A EDL CD'/ e — \’}W
2. Were custody seals on oUtSIAE OF COOIBIT ..ot ettt et cee s en e ees et e e aee s sresan e teseesaantessaassaseenmsensenneene YES (N N/A
How many and where? ,Seal Date: — ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of arrival?.........c s YES NO
4. Did you screen samples for radioactivity using @ Geiger COUNTEI?........ ..o ieirerererrranre et sreee e cse s s ssessoans @ NO
5. Were custody papers sealed in a plastic bag?. IL} M.Z/ // (/34: .......................................................................... YES
6. Were custody papers filled out properly (ink, Signed, 8C.)7. ... (@ NO N/A
7. Were custody papers signed in appropriate place by ARDL PEFSONNEI?..........ccviiiinr i @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form............... E NO N/A
9. Was ase 1¢ tai ided f ing t ture? YES NO Ob d Cooler T / 5%_-:4(,/0/(4
. parate container provided for measuring temperature? ____NO i~ served Cooler Temp. Chyn
Correction factor _@_:Q_CA
B. LOG-IN PHASE: Date samples were logged-in:_J () / Z.?/Zb?’(} (Signature) Ddg
10. Describe type of packing in cooler.L 0()5@ lc e
11. Were all samples sealed in separate plastic DAGS? ... s s e e e YES @ N/A
12. Did all containers arrive unbroken and were labels in good condition? ..., @ NO
13. Were sample labels complete’7 ....................................................................................... NO
14, Did all sample labels agree with CUSIOUY PAPEIS? .....ioiiii ittt e ecceresbaan et a e cnmeee s teseaeenseseassasatesesresienns @ NO
15. Were correct containers used for the tests INAICAtEd? ...t aaaaas @@ NO
16. Was pH correct 0n preserved Water SAMPIES P ...t ciniere s s et ereaesae s e sacemt stessaeanestseemeemeseensasesistssisas @ NO N/A
17. Was a sufficient amount of sample sent for tests indicated ... e @ NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO @
19. Was the ARDL project coordinator notified of any defiCiBNCIES2.........oiiiieiieie oo srrs e s et s rscrnee b sessranenssbesesenessens YES NO (N/A
Comments and/or Corrective Action: Sample Transfer
Fractign ; Fraction
Al
Area # . Area #
VA - Jn /
By By I
| T
0/23[2020
Chain-of-Custody # -
(By: Signature) Date:
MMADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17 "

ARDL Report 8670 - Page 33 of 33



	INTRODUCTION
	CARLYLE LAKE WQMP COVERAGE
	Sample Location Summary Table

	METHODS AND ANALYSIS:  WATER QUALITY
	Data Collection and Historical Reference Data
	Statistical Summary and Comparison to Applicable Water Quality Standards
	Quality Assurance
	Water Quality Parameters and Criteria
	Laboratory Methods and Water Quality Criteria Summary Table

	RESULTS AND SUMMARY STATISTICS:  WATER QUALITY
	DISCUSSION:  WATER QUALITY
	MONITORING PROGRAM RECOMMENDATIONS
	WORKS CITED
	APPENDIX A:  FIELD DATA
	APPENDIX B:  LABORATORY DATA
	ARDL 8587 - Carlyle.pdf
	Case Narrative
	Sample & QC Results
	Field Sample Data
	QC Summary Data

	Sample Receipt Information
	Chain-of-Custody
	Cooler Receipt Forms



	ARDL 8613 - Carlyle - Kaskaskia.pdf
	Case Narrative
	Sample & QC Results
	Field Sample Data
	QC Summary Data

	Sample Receipt Information
	Chain-of-Custody
	Cooler Receipt Forms



	ARDL 8633 - Carlyle Lake.pdf
	Case Narrative
	Sample & QC Results
	Field Sample Data
	QC Summary Data

	Sample Receipt Information
	Chain-of-Custody
	Cooler Receipt Forms



	ARDL 8670 - Carlyle & KAS River.pdf
	Case Narrative
	Sample & QC Results
	Field Sample Data
	QC Summary Data

	Sample Receipt Information
	Chain-of-Custody
	Cooler Receipt Forms






