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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 Rend Lake as impaired for aesthetic quality
and fish consumption caused by total suspended solids and mercury, respectively. The
Big Muddy River upstream of Rend Lake is impaired for aquatic life and fish
consumption with the sources listed as dissolved oxygen, pH, total phosphorus,
sedimentation/siltation and mercury. The other main tributary, Casey Fork, is impaired
for fish consumption and aquatic life. The sources are listed as polychlorinated
biphenyls, chloride, iron, dissolved oxygen, pH, and total suspended solids. The
smaller tributaries Gun Creek and Atchison Creek aquatic life is impaired by dissolved
oxygen. Immediately downstream of Rend Lake, the Big Muddy River is impaired for
aquatic life and fish consumption caused by sedimentation/siltation, mercury, and
polychlorinated biphenyls.

Water quality sampling in 2019 revealed the following concerns at Rend Lake:
dissolved oxygen, pH, pesticides, iron, manganese, phosphorus, and suspended solids.
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INTRODUCTION

The Big Muddy River Watershed is located in Southern lllinois and encompasses a
drainage area of approximately 2,390 square miles within the following counties:
Franklin, Jackson, Jefferson, Marion, Perry, Union Washington, and Williamson. The
Big Muddy River originates in Jefferson County, southeast of Centralia, lllinois and flows
southward for approximately 156 miles, where it joins the Mississippi River, just south of
Grand Tower, lllinois in Jackson County. Maijor tributaries of the Big Muddy River
include: Beaucoup Creek, Little Muddy River, Casey Creek, Middle Fork of the Big
Muddy, and Crab Orchard Creek. Lakes and reservoirs within the Big Muddy River
Watershed include: Kinkaid Lake, Rend Lake, Crab Orchard Lake, Devil's Kitchen Lake,
Little Grassy Lake, and Cedar Lake.

The Rend Lake Watershed is located in south-central lllinois. It flows generally in a
southerly direction and drains approximately 311,000 acres, located in the following four
counties: Jefferson, Franklin, Washington, and Marion. Elevation within the watershed
ranges from 642.0 feet NGVD (National Geodetic Vertical Datum) in the northern
portion of the watershed to 396.0 feet NGVD at the outfall of the Rend Lake dam at the
southern extent of the watershed. Approximately 37,400 people reside within the Rend
Lake Watershed and the average precipitation is approximately 41.1 inches per year.
Land cover data for the watershed indicate the largest percentage of area is used for
crop production (35%). Approximately 27% of the watershed area is forest and 20% of
the watershed is pasture.

Rend Lake is located in Franklin and Jefferson counties, about three miles northwest of
Benton, lllinois. The dam is located on the Big Muddy River, 103.7 miles upstream from
its confluence with the Mississippi River. The Rend Lake project is comprised of 40,840
acres of land and water. The lake has a water surface area of 20,633 acres at the
normal operating pool elevation of 405.0 feet NGVD. At this pool elevation the lake
shoreline is approximately 162 miles; and extends upstream from the dam
approximately 13 miles. Roughly 10 miles above the main dam are two sub-
impoundment dams; one on the Big Muddy River and the other on the Casey Fork
River. These sub-impoundments are used for regulating water levels for fish and
wildlife management activities. The lake width varies from 1.5 to 3 miles. The depth is
fairly shallow, with a maximum depth of about 35 feet near the main dam, when the pool
elevation is at 405.0 feet NGVD. The Rend Lake project contains 53 recreation areas,
with 756 campsites, 104 picnic sites, 30 boat ramps, 235 marina slips and over 34 miles
of trails. Each year, on average, over two-million people visit the lake, which annually
generates nearly $35 million in visitor spending within 30-miles of the project.

There is virtually no municipal or industrial use of groundwater in the area because of

the abundant water supply provided by Rend Lake, which serves as the major municipal
water supply for approximately 300,000 residents of Southern lllinois. This water supply
system is managed by the Rend Lake Conservancy District (RLCD), which is the largest
public water supply system (1,800 square miles) in the State of lllinois and draws nearly
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13 million gallons of water per day from Rend Lake. Also, the lake provides industrial
water supply for a coal mine in the area, which is managed by Adena Resources.

Rend Lake is managed and operated by the CEMVS for the authorized purposes of
flood risk management, water supply, water quality, fish and wildlife conservation,
recreation, and area redevelopment. The lake serves as a heavy recreational usage
lake. The land surrounding the lake is used predominately for agriculture. Agricultural
runoff and municipal wastewater treatment facilities are the primary potential source of
pollution into the Rend 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 Big Muddy River and Rend Lake. Water quality is influenced by a
range of both point and nonpoint pollution sources, which may include natural
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 USACES’ civil works projects
throughout the District which includes, among other reservoirs and rivers, the Big
Muddy River and Rend 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
Rend Lake. The report describes conditions observed in 2019, as well as baseline data
collected from 2014-2018. Additional historical data are available upon request.
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REND LAKE WQMP COVERAGE

The WQMP for Rend Lake includes water samples taken at the following locations:
major tributaries (REN-7 and REN-5), main body of the lake (REN-2, REN-3, REN-4,
REN-8, and Rend Marina), and just downstream of the dam (REN-1). See figures 1 and
2, and Table 1 for a site map and site coordinates.
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Figure 1. CEMVS District and Rend Lake
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Rend Lake Sampling Locations
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Figure 2. Water Quality (WQ) Sampling Locations in 2019 at Rend Lake
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Sample Location Summary Table

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

Sample Location Abbreviation

Site Name

Latitude

Longitude

Type
Maijor Tributary TRIB REN-5 38.309795  -88.988575
TRIB REN-7 38.2695630 -88.8987040
Main Reservoir Surface RS REN-2 38.039294  -88.961891
RS REN-3 38.1517450 -88.9395220
RS REN-4 38.1407880 -88.9899850
RS REN-8 38.1002570 -88.9123030
RS REN-MAR 38.044727  -88.985267
Reservoir Benthic RB REN-2-5 38.039294  -88.961891
Tail Race (below dam) TR REN-1 38.0369550 -88.9615650

Samples at Marinas are not always taken in the exact same location.
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METHODS AND ANALYSIS: WATER QUALITY
Data Collection and Historical Reference Data

During 2019, water quality samples were collected and analyzed for 9 locations during
four separate sampling events (n=36; Table 1). One duplicate sample was also
collected during each sampling event for quality control purposes. With the exception of
the benthic sample location REN 2-5 in front of the dam, 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 five years (2014-2018) at Rend Lake. Historical reference
data are intended to represent the current condition of Rend Lake.

Statistical Summary and Comparison to Applicable Water Quality Standards

Statistical analyses were performed on water quality monitoring data collected for 9
locations, and classified as TRIB (n=2), RS (n=5), RB (n=1), and TR (n=1). Descriptive
statistics were calculated to describe central tendencies and corresponding 95%
confidence levels for the geometric 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 Rend Lake has 9 samples and one
duplicate).

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.
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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
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.
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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 invertebrates begin 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
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,
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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 Environmental Protection Agency (EPA) recommends
that TSS not exceed 116 mg/L for streams and 12 mg/L for lakes. lllinois does not
currently have a standard criteria for 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.

Pesticides are commonly used throughout much of the agricultural landscape that the
Big Muddy River flows. This study considers one insecticide and seven herbicides.
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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
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
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phosphorous, also called Orthophosphate (PO4-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
40-60 Mesotrophic
60-70 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 ug/L: aquatic life lllinois EPA
Ammonia Nitrogen NH3 EPA Method 350.1 <15 mg/L United States EPA
9 ug/L: Chronic or 82 ug/L: Acute or 3 ug/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 ug/L: aquatic life lllinois EPA
< 30 ug/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 ug/L: Chronic or 380 ug/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 ug/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 uSem | e
Less than rise of 2.8°C above normal seasonal
Temperature Temp Multiparameter Meter | temperature Illinois 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 Method 160.2 < 116 mg/L: streams or <12 mg/L: lakes lllinois EPA
< 1.1 ug/L: chronic or < 26 ug/L acute (aquatic
Trifluralin EPA Method 8270C life) lllinois EPA
Turbidity Turb Multiparameter Meter | e 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
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Historical Reference 2014-2018 2019
CL CL
Location  Mean Median Count  (95.0%) Mean Median Count (95.0%)
SpCond RS 268.09 271.00 71 8.52 24413  249.20 19 9.17

TR 28239 27610 17 17.33 | 24533  246.50 4 20.58
TRIB  568.78 569.50 32 7159 | 29554  299.60 8 106.82

ORP RS 289.27 313.00 71 28.26 | 186.32 17560 19 39.13
TR 32411 39870 17 76.45 | 180.78  186.90 4 89.52

TRIB 32137 33050 32 42.88 | 22590 182.40 8 106.50

*This report does not acknowledge a water quality criteria for SpCond or ORP.
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Average Dissolved Oxygen
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Red line placed at the 5 mg/L level.

Historical Reference 2014-2018 2019
CL CL
Season Location Mean Median  Count (95.0%) Mean Median Count (95.0%)
Spring RS 9.96 10.39 20 0.60 10.92 11.06 4 2.20
TR 712 8.15 5 4.43 9.51 9.51 1
TRIB 7.82 8.30 8 1.64 8.11 8.11 2 4.19
Summer RS 8.51 7.83 37 0.87 5.89 6.36 10 1.55
TR 5.27 5.90 9 1.94 5.17 5.17 2 5.15
TRIB 6.21 6.33 18 0.92 6.34 6.45 4 0.97
Fall RS 12.29 12.47 4 0.67 9.75 10.09 5 1.35
TR 11.51 11.51 1 9.45 9.45 1
TRIB 11.46 11.46 2 1.78 7.96 7.96 2 13.15
Winter RS 7.32 7.07 9 2.07
TR 5.21 5.21 2 7.18
TRIB 5.57 5.56 4 1.62

*On May 22 2019 DO was recorded at <56 mg/L at REN-1. On August 13 2019 DO was recorded at <5 mg/ at the Marina and REN-
2. All other observations met the lllinois state standard.
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Average Temperature
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Historical Reference 2014-2018 201
CL CL
Season Location Mean Median  Count  (95.0%) Mean Median Count  (95.0%)
Spring RS 17.45 16.40 21 2.19 15.93 16.05 4 1.86
TR 13.97 13.43 5 3.16 11.60 11.60 1
TRIB 17.87 17.11 8 3.20 16.50 16.50 2 6.35
Summ
er RS 26.99 27.22 37 0.82 24.43 24.46 10 2.75
TR 24.94 25.69 9 2.08 23.27 23.27 2 48.64
TRIB 23.29 23.91 18 1.30 21.78 22.40 4 5.67
Fall RS 24.78 23.83 9 1.05 15.50 15.00 5 1.78
TR 24.60 24.60 2 11.90 16.70 16.70 1
TRIB 22.41 22.29 4 1.50 12.35 12.35 2 13.34
Winter RS 6.99 6.94 4 0.46
TR 7.39 7.39 1
TRIB 6.56 6.56 2 21.18

* On August 13, 2019 the temperature at REN-8 slightly exceeded the 2.8°C rise above the historical seasonal average by 0.24°C.
All ofther temperatures were within acceptable range of water quality criteria during 2019.
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*Red lines indicate the upper and lower water quality criteria standards (between 6.5 and 9).

Historical Reference 2014-2018 2019
CL CL
Location Mean Median  Count (95.0%) Mean Median  Count (95.0%)
pH RS 8.20 8.05 67 0.16 8.19 8.06 19 0.29
TR 7.61 7.56 17 0.22 7.90 7.85 4 0.50
TRIB 7.46 7.50 31 0.10 7.75 7.87 8 0.45

pH was recorded above 9 at REN-2 on April 9 as well as at REN-8 on October 17, 2019.. All other readings were within water
quality standards during 2019.
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Nitrate as Nitrogen
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Historical Reference 2014-2018 2019
CL
Location Mean Median Count (95.0%) Mean Median Count CL (95.0%)
NO3N RB 0.06 0.04 17 0.03 0.32 0.23 4 0.57
RS 0.12 0.04 68 0.10 0.29 0.18 16 0.17
TR 0.09 0.07 17 0.03 0.35 0.26 4 0.55
TRIB 0.75 0.61 32 0.25 0.49 0.32 8 0.28
NH3N RB 0.11 0.10 17 0.04 0.19 0.07 4 0.42
RS 0.09 0.08 68 0.03 0.07 0.04 16 0.03
TR 0.23 0.19 17 0.08 0.18 0.09 4 0.32
TRIB 0.12 0.12 32 0.02 0.09 0.09 8 0.03
*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 2014-2018 2019
CL CL
Location Mean Median Count (95.0%) Mean Median  Count  (95.0%)

Ortho RB 0.06 0.04 17 0.03 0.11 0.08 4 0.15
RS 0.07 0.05 68 0.01 0.06 0.06 16 0.02

TR 0.08 0.10 17 0.03 0.09 0.07 4 0.12

TRIB 0.07 0.06 32 0.02 0.10 0.10 8 0.05

TP RB 0.18 0.15 17 0.08 0.21 0.23 4 0.24
RS 0.19 0.18 68 0.03 0.18 0.17 16 0.03

TR 0.18 0.18 17 0.04 0.18 0.17 4 0.09

TRIB 0.20 0.17 32 0.05 0.39 0.40 8 0.18

*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 indicates the water quality standard of 25 mg/cm?®. See Carlson 1977.

Historical Reference 2014-2018 2019
CL(95.0 CL(95.0
Location  Mean Median  Count %) Mean Median  Count %)
Chla RS 36.38 23.50 68 8.24 37.04 40.90 16 9.88
Pheo a RS 6.20 4.80 68 1.20 8.92 9.15 16 2.79

The proposed criteria for chlorophyll-a of 25mg/cm® was exceeded at all the lake sites at least one time in 2019. This study does
not acknowledge a criteria for pheophytin.
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2019 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 289.27 313.00 71 28.26 13.36 12.80 19 3.09
TR 32411 398.70 17 76.45 10.98 11.22 4 9.43
TRIB 321.37  330.50 32 42.88 94.55 75.59 8 74.86
TDS RS 162.37 171.00 19 12.08 158.68 162.00 19 5.96
TR 193.50 176.50 4 59.06 159.50 160.00 4 13.41
TRIB 369.25 423.00 8 132.40 192.00 194.50 8 69.67

* All observations of TDS were within the referenced water quality standard during 2019.
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Average Suspended Solids
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*Red line indicates the TSS water quality standard of 12 mg/L for lakes.
Historical Reference 2014-2018 2019
Location Mean Median Count CL(95.0%) Mean Median Count CL(95.0%)
TSS RS 15.45 14.85 68 1.89 13.93 14.00 16 2.64
TR 10.55 10.40 17 1.27 11.54 9.95 4 6.52
TRIB 27.70 13.85 32 14.10 103.48  38.00 8 124.00
VSS RS 6.97 6.64 68 0.81 5.21 5.40 16 1.05
TR 4.60 3.75 17 0.93 4.59 4.60 4 2.82
TRIB 3.17 2.00 32 1.16 11.00 8.1 8 10.57
NVSS RS 8.48 7.50 68 1.59 8.72 8.48 16 2.18
TR 5.95 5.70 17 0.82 6.95 6.70 4 6.78
TRIB 24.53 12.05 32 13.00 92.47 32.40 8 113.78

*In 2019 the TSS stream standard (116 mg/L) was exceeded once at REN-5 on May 22, 2019 with a value of 440 mg/L, while the
TSS lake standard (12 mg/L) was exceeded multiple times at all lake sites except REN-2.
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Total Organic Carbon
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Historical Reference 2014-2018 2019
Location Mean Median Count CL(95.0%) Mean Median Count CL(95.0%)
RB 5.77 5.70 17 0.44 6.98 5.55 4 5.27
RS 6.39 6.30 68 0.29 7.46 6.40 16 1.52
TR 5.54 5.50 17 0.30 6.63 5.45 4 4.23
TRIB 6.76 6.35 32 0.80 9.59 9.40 8 1.92
*This study does not recognize a water quality criteria for TOC.
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*Red line indicates the water quality standard of 1 mg/L.
Historical Reference 2014-2018 2019
CL(95.0% CL(95.0%
Location Mean Median Count ) Mean Median  Count )
Iron RB 0.23 0.19 17 0.09 1.02 0.97 4 0.98
TR 0.27 0.24 17 0.04 0.66 0.69 4 0.59
Mang RB 0.39 0.25 17 0.19 0.98 0.62 4 1.76
TR 1.02 0.49 17 0.76 0.74 0.66 4 0.96

*In 2019 iron exceeded the standard of 1 mg/L near the lake bottom in front of the dam two times. Manganese exceeded the

criterion once near the bottom in front of the dam and once in the tailrace.
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Average Pesticides

1.60
1.40
1.20
1.00
=
S 0.80
5
0.60
0.40

Iz 1 B
0.00

Spring Summer Fall Winter Spring Summer Fall
2014-2018 2019

m Atrazine = Metolachlor Metribuzin

*Of the eight pesticides tested, only the above three were reported above detection levels for the period 2014-2019.
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Atrazine
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Historical Reference 2014-2018 019
CL(95.0 CL(95.0
Location Mean Median Count %) Mean  Median  Count %)
Atrazine RS 0.50 0.36 68 0.1 0.66 0.73 16 0.21
TR 0.41 0.30 17 0.12 0.55 0.55 4 0.61
TRIB 1.69 0.22 32 2.12 1.58 0.21 8 3.15
*Atrazine exceeded the water quality criteria once on May 22, 2019.
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Metolachlor
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Historical Reference 2014-2018 2019
CL(95.0 CL(95.0
Location Mean Median Count %) Mean Median Count %)
Metolachlor RS 0.32 0.22 68 0.05 0.30 0.22 16 0.07
TR 0.27 0.22 17 0.06 0.26 0.22 4 0.13
TRIB 0.88 0.22 32 0.67 0.63 0.29 8 0.53

*Metolachlor did not exceed water quality criteria in 2019.
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Metribuzin
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Historical Reference 2014-2018
Location Mean Median Count CL(95.0%) Mean Median CL(95.0%)
Metribuzin RS 0.21 0.21 68 0.00 0.22 0.22 0.01
TR 0.21 0.21 17 0.01 0.21 0.21 0.02
TRIB 0.22 0.20 32 0.02 0.59 0.22 0.61
*Metribuzin did not exceed water quality criteria in 2019.
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Marina Surface Water E. Coli Levels
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*Red line indicates the water quality standard of 235 col per 100 mL.

Historical Reference 2014-2018 2019
CL CL
Marina Location  Mean Median Count  (95.0%) Mean Median Count  (95.0%)
Rend Marina 58.63 30.50 8 56.98 145.67 150.00 3 170.42

*Marina bacteria levels did not exceed the water quality standard in 2019.

2019 Swimming Beach Bacteria Levels (E. Coli / 100mL)

Dale Miller North Marcum Sandusky
Shallow Deep Shallow Deep Shallow Deep
5/14/2019 2 1 1 1 8.4 41
5/30/2019 2 2 16.9 9.7 29.8 10.9
6/17/2019 4.1 1 2 2 35.5 6.2
7/1/2019 1 2 18.3 12.2 131.4 26.9
7/15/2019 20.9 27.9 1 1 2 1
7/30/2019 121 21.8 7.5 41 2 3.1
8/14/2019 41 4.1 35.5 5.2 3.1 2
8/28/2019 10.7 4.1 22.6 12.1 RS 1
9/3/2019 1 1 2 2 7.5 1

*Beach bacteria levels exceeded the reference water quality criterion once in 2019.
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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 2019 did not deviate far from conditions observed during the reference period
(2014-2018); nevertheless, concerns regarding DO, pH, Atrazine, TSS, Fe, Mn, and TP
were evident. In addition CHL_a and subsequent TSI levels were indicative of a hyper
eutrophic system.

With a few exceptions, all DO levels recorded in 2019 were above the 5 mg/L standard.
On May 22 2019 DO was recorded at 4.76 mg/L at REN-1. On August 13 2019 DO was
recorded at 2.35 mg/L at the Marina and 4.87 at REN-2. The DO was measured multiple
times at various surface locations in the Marina on August 13 yielding an average of 2.35
mg/L. The exact cause of the very low DO level in the waters of the Marina are
unknown. All other parameters measured at that time (pH, ORP, SpCond, Temp, TDS,
& Turb) were within the normal ranges. The historic average DO level (8.01 mg/L) is
similar to the 2019 average DO levels (7.74 mg/L).

During 2019, the criteria range for pH (6.5-9) was exceeded twice; at REN-2 on April 9
(9.08) and at REN-8 on October 17 (9.12). Historically, pH has been exceeded at various
times in the lake, each occurrence being above 9. The 2019 average pH level (8.04) is
comparable to the historical average (7.92). There are no significant differences
between the historical and 2019 pH statistical data, indicating that pH levels are staying
relatively the same. When pH exceeds 9.5 (alkaline), aquatic fish and invertebrates
begin to rapidly decrease and beyond 10, fish become extirpated. Future monitoring is
imperative to ensure pH levels stay within the range suitable for aquatic life.

Pesticides are commonly used throughout much of the agricultural landscape that the
Big Muddy River flows. Of the eight pesticides tested, only Atrazine, Metolachlor, and
Metribuzin were detected between 2014 and 2019. Of those three, only Atrazine was
found to exceed the criteria. In 2019 the Atrazine drinking water standard (3 ug/L) and
chronic exposure (9 ug/L) was exceeded once with a level of 10.9 ug/L at REN-5 on May
22. Atrazine levels were recorded over the standard multiple times in the tributaries
historically. The 2019 Atrazine average (0.76 ug/L) is slightly higher than the historic
Atrazine average (0.52 ug/L). 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. 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.
Only low levels of pesticides have been observed in the tailrace.

Total solids can affect water quality by increasing temperature through the absorption of
sunlight by suspended particles in the water column, and consequently reduce DO.

Total solids are also strongly correlated with water clarity and the presence of
Macrophytes. In 2019 the TSS stream standard (116 mg/L) was exceeded once at REN-
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5 on May 22, 2019 with a value of 440 mg/L, while the TSS lake standard (12 mg/L) was
exceeded multiple times at all lake sites except REN-2. Historical TSS levels are similar
to the 2019 results with the following exception. Average TSS 2019 levels in the
tributaries are much higher than historical tributary levels. This is likely due to the
sampling events in 2019 occurring after rain events.

Living organisms require trace amounts of metals, but excessive levels can be harmful.
TFe exceeded the criterion of 1 mg/L near the lake bottom in front of the dam two times.
The average TFe levels in 2019 were significantly higher than historical (2014-2018)
levels. 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 discharge should be oxidized in a short period of time. TFe levels in the tailrace in
2019 were found to be less than the criterion and lower than the levels in front of the
dam. TMn in 2019 exceeded the criterion once near the bottom in front of the dam and
once in the tailrace. Historically, TMn has exceeded the criterion multiple times in the
tailrace and once in front of the dam. The averages of TMn in 2019 were comparable to
the historical values.

TP levels have surpassed the 0.05 mg/L criterion for several years. In 2019 the TP
criterion was exceeded at all locations with an average across all sites of 0.24 mg/L,
which is an increase when compared to the historical average of 0.19 mg/L. 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.

Although there is not a state criterion for CHL_a the proposed standard of 25 mg/cm?
was exceeded at all the lake sampling locations at least once in 2019. The 2019
average CHL_a level (37.04 mg/cm?) was not significantly different compared to the
historical average (36.38 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 2019 TSI level, an average of the individual trophic state indexes
for secchi depth, CHL _a, and TP, for Rend Lake was 72.80. Rend 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 in trophic levels over time.

Swimming beach bacteria levels exceeded the criterion slightly one time in 2019 in
August at Sandusky beach, but the sample immediately following was low. The
seasonal surface water temperature criterion was exceeded once in the lake in August
by a minimal amount, however the 2019 seasonal averages were well under the
historical seasonal averages. All remaining parameters evaluated during the 2019 water
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quality monitoring effort were within designated criteria or within historical reference
norms.
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MONITORING PROGRAM RECOMMENDATIONS

The lllinois Environmental Protection Agency (IEPA, 2018) has listed Rend Lake and its
tributaries with multiple water quality impairments. In order to better understand the
causes of these impairments the following additional monitoring is recommended:
chemical and in-situ data collected downstream of the spillway (to include mercury),
include mercury for site REN-1, augment current sampling suite at REN-7 (Casey Fork)
to include chloride, iron, mercury, and augment the current sampling suite at site REN-5
(Big Muddy River) as well as all the lake sites to include mercury.

In accordance with EM-1110-2-1201, benthic sediment samples should be taken to
monitor and assess potential impacts to aquatic and human health. Sediment sampling
and analyses occurred at Rend 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. It is
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 hypereutrophic status of Rend Lake it is recommended that Nitrite (NO2) and
Total Khejdahl Nitrogen (TKN) be added to the monitoring program. Doing so would
allow CEMVS to evaluate Total Nitrogen (TN), which is a strong indicator of trophic
status. Similarly, it would strengthen the monitoring program to add CHL_a to every
sample site. Currently CHL_a is only sampled at the lake sites and not the tributaries or
lake discharge. This would allow for a trophic status comparison between the
tributaries, lake, and discharge.
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Sp

Depth DO Temp Cond TDS | Turbidity

DATE SITE (m) (mg/L) pH ORP (°C) | (uS/ecm) | (mg/L) | (FNU)
4/9/2019 1 0.67 9.51 7.83 | 208.5 11.6 230.3 150 17.4
4/9/2019 2 0.00 | 12.49 9.11| 208.4 17.3 224.9 146 15.4
4/9/2019 2 112 | 1247 9.08| 210.7 17.2 224.8 146 15.4
4/9/2019 2 227 | 12.55 9.01| 2143 14.4 224 .4 146 15.9
4/9/2019 2 3.05| 12.31 8.87 | 217.6 14.0 2241 146 16.0
4/9/2019 2 410 | 10.77 8.30 | 223.2 12.4 225.3 146 16.3
4/9/2019 2 5.09| 10.43 8.11| 2252 11.8 225.2 146 16.5
4/9/2019 2 6.19| 10.06 7.98 | 2274 11.4 225.6 147 16.7
4/9/2019 2 7.00 9.73 7.88 | 228.5 11.3 225.5 147 17.1
4/9/2019 3 0.21 11.10 8.96 | 178.1 15.9 230.0 150 20.4
4/9/2019 3 1.01 11.09 9.00| 178.9 15.8 229.9 149 20.5
4/9/2019 3 2.08| 10.86 8.93| 180.2 15.4 230.3 150 20.5
4/9/2019 3 2.98 8.65 8.20 | 185.3 13.6 232.7 151 23.3
4/9/2019 3 3.88 8.24 8.16 | 106.1 13.1 232.5 151 130.9
4/9/2019 4 0.04 | 11.28 8.69| 160.4 16.5 250.5 163 27.6
4/9/2019 4 1.07 | 11.02 8.60 | 164.2 16.3 250.6 163 28.0
4/9/2019 4 2.02| 10.65 8.43| 167.5 16.0 250.2 163 28.7
4/9/2019 4 3.01 8.84 8.15| 154.1 14.3 245.2 159 28.7
4/9/2019 4 3.27 8.32 8.01 93.6 13.7 244.8 159 124.9
4/9/2019 5 0.87 7.78 754 2213 16.0 386.5 251 100.6
4/9/2019 7 0.21 8.44 7.73 | 203.3 17.0 392.3 255 48.8
4/9/2019 8 0.89 9.10 8.06 | 185.5 14.4 221.0 144 18.2
4/9/2019 8 212 7.86 7.92| 188.4 13.0 220.6 143 21.6
4/9/2019 8 3.07 7.21 7.65| 190.0 12.9 2211 144 23.1
5/22/2019 1 0.03 4.76 7.57 | 165.3 19.4 239.0 155 14.2
5/22/2019 2 0.00 6.97 7.55| 152.7 20.1 2341 152 10.9
5/22/2019 2 1.14 6.95 743 | 155.6 19.9 233.9 152 10.9
5/22/2019 2 2.09 6.90 7.39| 157.2 19.8 233.6 152 10.7
5/22/2019 2 3.07 6.52 7.20| 167.3 19.6 233.9 152 10.8
5/22/2019 2 4.00 6.26 7.05| 174.8 19.4 234.2 152 11.4
5/22/2019 2 5.16 5.39 6.93| 179.3 19.2 235.4 153 12.2
5/22/2019 2 6.06 4.93 6.83 | 184.2 19.0 235.9 153 12.0
5/22/2019 2 7.06 4.43 6.74 | 189.3 18.8 236.5 154 12.6
5/22/2019 3 0.03 7.88 7.63| 161.3 20.8 2314 150 18.9
5/22/2019 3 1.07 7.82 7.63 | 163.1 20.8 231.4 150 19.8
5/22/2019 3 2.08 7.81 750 1714 20.8 231.2 150 19.6
5/22/2019 3 2.93 7.75 743 | 176.3 20.8 231.2 150 214
5/22/2019 4 0.00 8.00 7.66| 174.6 20.6 237.3 154 18.6
5/22/2019 4 1.21 7.79 759 | 175.6 20.6 237.3 154 18.5
5/22/2019 4 2.1 7.77 7.56 | 176.7 20.6 237.2 154 18.5
5/22/2019 4 3.00 7.72 7.32 | 190.9 20.6 237.4 154 18.9




5/22/2019 4 3.82 7.58 7.28 | 143.0 20.6 237.5 154 20.8
5/22/2019 5 1.03 6.90 6.92 | 149.9 17.3 2021 131 281.8
5/22/2019 5 1.46 6.90 6.91 196.4 17.3 201.2 131 222.9
5/22/2019 7 0.00 5.54 7.11 161.5 20.5 137.5 89 52.8
5/22/2019 8 0.00 5.34 7.44 | 189.3 21.7 188.4 122 26.6
5/22/2019 8 1.09 5.48 7.34 | 188.7 21.6 193.4 126 21.1
5/22/2019 8 2.10 5.51 7.28 | 190.8 21.6 193.9 126 214
5/22/2019 8 3.00 5.45 7.24| 1924 21.6 195.5 127 21.0
5/22/2019 8 3.83 5.11 7.24 | 190.5 214 198.8 129 48.9
5/22/2019 | RL MAR 0.38 7.80 762 111.8 21.3 234.0 152 11.0
5/22/2019 | RL MAR 0.98 7.60 7.66 | 113.3 21.1 234.2 152 11.4
5/22/2019 | RL MAR 2.03 6.13 7.50 | 122.1 19.8 234.6 152 12.1
5/22/2019 | RL MAR 2.62 5.07 7.39 41.9 19.4 235.7 153 13.4
8/13/2019 1 0.23 5.57 7.87 | 239.5 271 254.0 165 4.1
8/13/2019 2 0.29 5.23 8.12 | 241.7 28.0 248.3 161 3.8
8/13/2019 2 1.05 4.87 8.04 | 2451 27.9 248.5 162 3.8
8/13/2019 2 2.08 3.62 7.87 | 249.0 27.6 248.7 162 3.8
8/13/2019 2 3.15 3.41 7.76 | 2541 27.6 248.9 162 4.0
8/13/2019 2 4.11 3.03 7.68 | 257.0 27.6 249.2 162 4.4
8/13/2019 2 5.07 2.80 7.62 | 259.8 27.5 249.6 162 4.7
8/13/2019 2 6.02 1.44 7.55| 262.0 27.3 252.7 164 5.1
8/13/2019 3 0.59 6.54 8.03 | 417.7 28.0 258.9 168 10.7
8/13/2019 3 1.08 6.42 8.13 | 4144 28.1 258.8 168 11.2
8/13/2019 3 2.19 6.40 8.17 | 411.1 28.1 258.8 168 11.1
8/13/2019 3 2.97 6.27 8.14 | 408.0 28.1 258.8 168 11.2
8/13/2019 4 0.25 7.13 8.25 | 299.8 28.3 263.1 171 7.1
8/13/2019 4 1.05 6.29 7.98 | 303.0 28.2 264.0 172 7.6
8/13/2019 4 2.10 5.37 7.75| 307.0 28.0 264.8 172 10.0
8/13/2019 5 1.24 6.71 8.19 | 4343 243 165.2 107 151.7
8/13/2019 5 1.27 5.06 8.05| 436.6 243 165.0 107 153.9
8/13/2019 7 0.32 6.29 8.19 | 411.9 24.9 2111 137 116.8
8/13/2019 7 0.34 6.19 8.04 | 410.6 25.0 212.7 138 98.3
8/13/2019 8 0.20 5.80 8.06 | 277.4 28.8 249.2 162 13.5
8/13/2019 8 1.06 5.19 7.96 | 273.6 28.7 249.2 162 13.4
8/13/2019 8 2.16 4.62 7.83 | 2742 28.6 250.4 163 16.8
8/13/2019 | RL MAR 0.00 3.56 7.76 | 220.4 28.5 249.8 162 3.1
8/13/2019 | RL MAR 0.23 3.28 7.53 | 229.5 28.3 249.3 162 3.3
8/13/2019 | RL MAR 0.32 2.80 7.15 | 252.7 27.8 249.2 162 3.3
8/13/2019 | RL MAR 1.03 0.51 7.43 | 233.3 27.3 251.6 164 5.1
8/13/2019 | RL MAR 1.08 1.62 7.10 | 2543 274 249.3 162 3.8
8/13/2019 | RL MAR 2.13 1.32 7.33| 217.0 271 247.5 161 7.7
10/17/2019 1 0.20 9.45 8.33 | 109.8 16.7 258.0 168 8.3
10/17/2019 2 0.47 | 10.09 8.64 | 103.8 16.9 257.3 167 6.4
10/17/2019 2 3.08 8.62 8.44 | 110.7 16.5 257.4 167 7.3
10/17/2019 2 5.17 8.63 8.38| 113.5 16.4 257.4 167 6.8




10/17/2019 3 1.05| 10.25 8.86 | 109.2 14.1 263.0 171 8.4
10/17/2019 4 2.07 8.02 846 | 1171 14.4 266.7 173 14.4
10/17/2019 5 0.14 6.92 8.01 122.6 11.3 414.8 270 11.9
10/17/2019 7 0.03 8.99 8.49 | 103.7 13.4 453.2 295 10.5
10/17/2019 8 1.1 10.89 9.12 97.8 15.0 264.9 172 12.8
10/17/2019 8 2.73 8.91 8.81 105.8 13.8 270.9 176 31.8
10/17/2019 | RL MAR 0.08 9.50 8.62 | 107.1 17.1 257.9 168 7.3
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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: 5/3/19
Project Name: Rend Lake Lab Name: ARDL, Inc.
Samples Received at ARDL: 4/9/19 ARDL Report No.: 8470
CASE NARRATIVE
Customer ‘ Date | LabID |
Sample No. | Collected } Number 1 Analyses Requested
REN-1 : 4/9119 | 8470-01 | NP Pesticides, Metals(1), Inorganics(2)
REN-2-0 | 4/9/19 | 8470-02 NP Pesticides, Inorganics(2)(3)
REN-2-5 | 4/9119 | 8470-03 Metals(1), Inorganics(2)
REN-3 . 4/9/19 | 8470-04 | 7 NP Pesticides, Inorganics(2)(3)
REN-4 .~ 4/919 | 8470-05 ‘ NP Pesticides, Inorganics(2)(3)
REN-5  4/9/19 { 8470-06 | NP Pesticides, Inorganics(2)
REN-7 | 4/9/19 | 8470-07 | NP Pesticides, Inorganics(2)
REN-8 - 4/9/19 | 8470-08 | NP Pesticides, Inorganics(2)(3)
REN-15-0 | 4/9/19 | 8470-09 | NP Pesticides, Inorganics(2)(3)

(1) Including fron 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:

NPPEST\SIM FRACTION — METHOD 8270

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.

“Test everything, keep the good” 1 Thes. 5:21 Page 1 of 2
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Project Name: Rend Lake ARDL Report No.: 8470
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 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

MS/MSD were not performed for the TOC analysis. Percent recoveries of all matrix spikes and matrix spike
duplicates were within control limits.

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 compound 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 8470
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400 Aviation Drive;
Mt. Vernon,

Lab Report No: 008470

ARDL, INC.

Report

P.0O. Box 1566
Illinoils 62864

Date: 04/18/2019

Project Name: REND LAKE
Project No.:
NELAC Certified - IL100308

Analysis: NP PESTICIDES (8270SIM-MOD)
Analytical Method: 8270C

Prep Method: 3510C

|

|

|

|

Field ID: REN-1 ARDI, Lab No.: 008470-01 |

Desc/Location: REND LAKE Lab Filename: E0411905 |

Sample Date: 04/09/2019 Received Date: 04/09/2019 |

Sample Time: 1000 Prep. Date: 04/10/2019 [

Matrix: WATER Analysis Date: 04/11/2019 |

Amount Used: 900 mL Instrument ID: AGS [

Final Volume: 1 mL QC Batch: B11038 !

% Moisture: NA Level: LOW |

|

Data Dilution |

Parametexr LOD LOQ Result Flag Units Factor l

|

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 |

l

| SURROGATE RECOVERIES: Limits Results |

| Triphenylphosphate 30-130 68% |

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

(a) DOD-QSM Accredited Analyte.

Sample 008470-01, NP PESTICIDES

(8270SIM-MOD)

Page 1 of 1
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ARDL, INC.

400 Aviation Drive; P.0O. Box 1566
62864

Mt. Vernon, Illinois

Lab Report No: 008470 Report Date:

04/18/2019

Project Name: REND LAKE

Analysis: NP PESTICIDES (8270SIM-MOD)

|

Project No.: Analytical Method: 8270C |

NELAC Certified - IL100308 Prep Method: 3510C |

|

Field ID: REN-2-0 ARDL Lab No.: 008470-02 |

Desc/Location: REND LAKE Lab Filename: E0411908 |

Sample Date: 04/09/2019 Received Date: 04/09/2019 |

Sample Time: 1040 Prep. Date: 04/10/2019 |

Matrix: WATER Analysis Date: 04/11/2019 |

Amount Used: 900 mL Instrument ID: AGS |

Final Volume: 1 mL QC Batch: B11038 |

% Moisture: NA Level: LOW |

|

Data Dilution |

Parameter LOD LOQ Result Flag Units Factor |

|

Trifluralin 0.222 0.222 ND uc/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 64% |

Surrogate recoverieg marked with '#' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008470-02, 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: 008470 Report Date: 04/18/2019

| Project Name: REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD) |
|  Project No.: Analytical Method: 8270C |
| NELAC Certified - IL100308 Prep Method: 3510C |
| |
| Field ID: REN-3 ARDL Lab No.: 008470-04 |
[ Desc/Location: REND LAKE Lab Filename: E0411909 [
| sample Date: 04/09/2019 Received Date: 04/09/2019 |
| Sample Time: 1140 Prep. Date: 04/10/2019 |
| Matrix: WATER Analysis Date: 04/11/2019 |
| Amount Used: 900 mL Instrument ID:  AGS |
| Final Volume: 1 mL QC Batch: B11038 |
| % 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

l 1
| SURROGATE RECOVERIES: Limits Results |
| Triphenylphosphate 30-130 72% |

| I

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

(a) DOD-QSM Accredited Analyte.

Sample 008470-04, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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Field ID: REN-4 ARDIL Lab No.: 008470-05
Desc/Location: REND LAKE Lab Filename: E0411910
Sample Date: 04/09/2019 Received Date: 04/09/2019
Sample Time: 1155 Prep. Date: 04/10/2019
Matrix: WATER Analygis Date: 04/11/2019
Amount Used: 900 mL Instrument ID: AGS5
Final Volume: 1 mL QC Batch: B11038
% 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
Alachloxr 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

lSURROGATE RECOVERIES: Limits Results

| Triphenylphosphate 30-130 61%

ARDL, INC.
400 Aviation Driwve; P.O. Box 1566
Mt. Vernon, Illinois 62864
Lab Report No: 008470 Report Date: 04/18/2019

Project Name: REND LAKE
Project No.:

NELAC Certified - IL100308

Analytical Method: 8270C
Prep Method: 3510C

Analysis: NP PESTICIDES (8270SIM-MOD)

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

(a) DOD-QSM Accredited Analyte.

Sample 008470-05, NP PESTICIDES (8270SIM-MOD)

Page 1 of 1
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ARDL, INC.
400 Aviation Driwve; P.O. Box 1566
Mt. Vernon, Illinois 62864
Lab Report No: 008470 Report Date: 04/18/2019
Project Name: REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD)

l
Project No.: Analytical Method: 8270C [
NELAC Certified - IL100308 Prep Method: 3510C |
|
Field ID: REN-5 ARDL Lab No.: 008470-06 |
Desc/Location: REND LAKE Lab Filename: E0411911 |
Sample Date: 04/08/2019 Received Date: 04/09/2019 |
Sample Time: 0930 Prep. Date: 04/10/2019 |
Matrix: WATER Analysis Date: 04/11/2019 }
Amount Used: 900 mL Instrument ID: AG5 |
Final Volume: 1 mL QC Batch: B11038 |
% Moisture: NA Level: LOW |
|
Data Dilution |
Parameter LOD L0OQ Result Flag Units Factor |
l
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 0.456 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 65% |

I

Surrogate recoveries marked with '*!

(a) DOD-QSM Accredited Analyte.

Sample 008470-06, NP PESTICIDES (8270SIM-MOD)

indicates they are outside standard limits.

Page 1 of 1
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Lab Report No:

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

008470 Report Date: 04/18/2019

Project Name:
Project No.:

REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD)

Analytical Method: 8270C

I

|

NELAC Certified - IL100308 Prep Method: 3510C [

|

Field ID: REN-7 ARDL Lab No.: 008470-07 |

Desc/Location: REND LAKE Lab Filename: E0411912 |

Sample Date: 04/09/2019 Received Date: 04/09/2019 |

Sample Time: 1325 Prep. Date: 04/10/2019 |

Matrix: WATER Analysis Date: 04/11/2019 [

Amount Used: 1000 mL Instrument ID: AGS |

Final Volume: 1 mL QC Batch: B11038 |

% Moisture: NA Level: LOW |

|

Data Dilution |

Parameter LOD LOQ Result Flag Units Factor }

|

Trifluralin 0.200 0.200 ND " UG/L 1 |
Atrazine 0.200 0.200 ND UGg/L 1

Metribuzin 0.200 0.200 ND UG/L 1 |

Alachlor 0.200 0.200 ND UG/L 1 |

Metolachlor 0.200 0.200 ND 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 71% |

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

(a) DOD-QSM Accredited Analyte.

Sample 008470-07, 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: 008470 Report Date: 04/18/2019
| Project Name: REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
| Project No.: Analytical Method: 8270C ]
| NELAC Certified - IL100308 Prep Method: 3510C |
l |
| Field ID: REN-8 ARDL Lab No.: 008470-08 |
| Desc/Location: REND LAKE Lab Filename: E0411913 |
| Sample Date: 04/09/2019 Received Date: 04/09/2019 |
| Ssample Time: 1110 Prep. Date: 04/10/2019 1
| Matrix: WATER Analysis Date: 04/11/2019 |
| Amount Used: 900 mL Instrument ID: AG5 |
| Final Volume: 1 mL QC Batch: B11038 |
| % Moisture: NA Level: LOW |
| I
| 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
l |
| SURROGATE RECOVERIES: Limits Results |
| Triphenylphosphate 30-130 69% |

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

(a) DOD-QSM Accredited Analyte.

Sample 008470-08, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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400 Aviation Drive;
Mt. Vernon,

Lab Report No: 008470

ARDL, INC.

Report

P.O. Box 1566
Illinois 62864

Date:  04/18/2019

Project Name: REND LAKE

Project No.:

NELAC Certified - IL100308

Analysis: NP PESTICIDES (8270SIM-MOD)
Analytical Method: 8270C

Prep Method: 3510C

|

|

|

l

Field ID: REN-15-0 ARDIL, Lab No.: 008470-09 !

Desc/Location: REND LAKE Lab Filename: E0411914 |

Sample Date: 04/09/2019 Received Date: 04/09/2019 |

Sample Time: 1210 Prep. Date: 04/10/2019 |

Matrix: WATER Analysis Date: 04/11/2019 |

Amount Used: 800 mL Instrument ID: AGS |

Final Volume: 1 mL QC Batch: B11038 |

% 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 - 0.288 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

|

ISURROGATE RECOVERIES: Limits Results i

| Triphenylphosphate 30-130 77% |

|

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

(a) DOD-QSM Accredited Analyte.

Sample 008470-09,

NP PESTICIDES

(8270SIM-MOD)

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: 008470 Report Date: 04/18/2019

| Project Name: REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD) |
| Project No.: Analytical Method: 8270C |
| NELAC Certified - IL100308 Prep Method: 3510C |
| |
| Field ID: NA ARDL Lab No.: 008470-01B1 |
[ Desc/Location: NA Lab Filename: E0411903 [
| Sample Date:  NA Received Date: NA |
| Sample Time: NA Prep. Date: 04/10/2019 |
| Matrix: QC Material Analysis Date: 04/11/2019 |
| Amount Used: 1000 mL Instrument ID: AG5 |
| Final Volume: 1 mL QC Batch: B11038 ]
| % Moisture: NA Level: LOW |
| |
| Data |
| Parameter LoD LOQ Result  Flag Units |
l |
| 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

l |
| SURROGATE RECOVERIES: Limits Results |
| Triphenylphosphate 30-130 94% |

| f

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

(a) DOD-QSM Accredited Analyte.

Blank for Run B11038, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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Sample Receipt Information

Including as appropriate:

® COCs

* Cooler Receipts

® Airbills

* Email Communication / Instructions from Customer

ARDL Data Package 8470
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COOLER RECEIPT REPORT
ARDL., INC.

ARDLE: Yl 70 Cooler# _ /af?

Number of Cdolers in Shipment: %

Project: /T ers A L aKe Date Received: _ £ -7 /9
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: - (f -/ (7 (Signature) V/Z}f //(,//%/L&M/kb
1. Did COOIET COME With @ SKIPPING SHD (AITDIIl, ©1C.)7-rvrvrrrrresesssesseressrers s ceeeseeeeseee e eeeseeesessssesee s e eeeere e ssrnseee vyEs (NO>
!

If YES, enter carrier name and airbill number here: /f/{ j/Z/),C/Z/L/
2.  Were custody seals on outside Of COOIBI?..........iciiiiiiieiie et eere s e e e s ene et YES (NO N/A

How many and where? .Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date_ and time of arrival?.......cccoi i YES NO @ )
4. Did you screen samples for radioactivity UsiNg @ GEIGEr COUNEI?.........coreimiiriciereere e e e e s s evsa bbb et eressneseese s YES @
5.  Were custody papers sealed in a plastic bag?.........cccoccvviniviinnins B P PRSP YES KO-
6. Were custody papers filled out properly (ink, SIgNed, B1C.)7. . v ittt GES NO NA
7.  Were custody papers signed in appropriate place by ARDL PErsonnel?..........c.ccoomiviiiecoriimminiiticneeee s ecenes s enes s e QETS‘ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form................ (YjE,E NO NA
9. Was a separate container provided for measuring temperature? YES_____ NO _/C_ Observed Cooler Temp. O. Z.c

2 ; Correction factor_ 3.0 C
-B.  LOG-IN PHASE: Date samples were logged-in: A,L -/0 -19 (Signature) /\K)f/ﬁ( /‘///L{,M/M/

10. Describe type of packing in cooler: J//?’LJJ L (ORI

11. Were all samples sealed in separate plastic DAGS? ..ottt e b et sn s YES @ N/A
12. Did all containers arrive unbroken and were labels in good Condition? ............cccoocci it e @ NO
13. Were sample 13DeIS COMPIBIET......c..o ettt ettt e e st r et e ees e sa e e e e te s ents e e st s enbaasbressasssnensaenans ¥ES® NO
14. Did all sample labels agree with CUSIOAY DAPETS? ......i ittt s st s er e sea e s ere s e b ss e nesanstan @ NO
15. Were correct containers used for the tests iNAICated? ...t sttt s e ns @ NO
16. Was pH COITECt 0N PreServed WALET SAMPIES?...........ovvvvcevveeeeeeeeeeesseeeeeeoeess s essseseessesssesssssessseseesesessss s seoessssessensereeee s YES NO N/A
17. Was a sufficient amount of sample sent for tests Indicated?. ... e s Cﬁf_ S” NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO @/A
19. Was the ARDL project coordinator notified of any deficiencies?...........coveriiriiiiiii e e YES NO (N/A
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
ay

Area # Area #

Z(',/ @ E/Zf/;c

By By

i
On On
S 1O 19
Chain-of-Custody # o/ A
(By: Signature) ] | Date:

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

ARDL #: J o 70 Cooler# ) atf X
Number of Coolér/s in Shipment: <

Project: A [jé’/t/ (/_ L Ake | Date Received: 4 - “/— 1/ Q

A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: T (Signature) /{?L///WLM’O

1. Did cooler come with a shipping slip (QIrbill, €1C.) 7 .. i et e s YES (NO/
If YES, enter carrier name and airbill number here: /Q‘a’//f’,ué’?d
2. Were custody seals 0N UISIHE OF COOIBI?....... oo ettt et et b e s et e e e e sree b s e eanasaevareessassaseassenseensesnsnsannens YES @ N/A
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the datg and time of @rrival?.......ccii e YES NO @ A
4. Did you screen samples for radioactivity using @ Geiger COUNBI?........cccriirriiieriieteieeeisiinscaessrivese s s sess s sserssesnssnsnsns YES @
5. Were custody papers sealed in a plastic bag?...........cccccecenncnnenne L SV RIS YES @
6. Were custody papers filled out properly (ink, signed, 81C.)7. ..o e e .&E:S\ NO N/A
7.  Were custody papers signed in appropriate place by ARDL PErsonnel?........c..ocvoiioiiiiiniiinecinieeneeresenie s sosresnanenenees ¥ES NO NA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.................c.cccoeien e YES. NO NA
9. Was a separate container provided for measuring temperature? YES___ NO___ L~ Observed Cooler Temp. /. Q e
| o /79 . Céorrection factor_ .0 C
B. LOG-IN PHASE: Date samples were logged-in: /0 - /< (Signature) ./ \ ./ Vo CAM el T
10. Describe type of packing in cooler: /ﬂw - LM
11. Were all samples sealed in separate plastic DAgS? ......oocviiiiic e e e YES KO- NIA
12. Did all containers arrive unbroken and were labels in good Condition? ...........cccoveiiiiiici e YES~ NO
13, WEre SAMPIE JADEIS COMPIELET.........veeveeeerieeeeeeeeeeveeesessseses s s sees s ss s s e ss st esss e ss b st essseses s s se st enss e s s es e s s et s YES' NO
14. Did all sample labels agree with CUStOAY PAPEIST ......cci it e e e s e e b e nes ES. NO
15. Were correct containers used for the tests indicated? ... QE\S\ NO
16. Was pH correct on preserved Water SAMPIEST..........oi ittt st see et s et e e st sn s e e ae et ne s eenenres @ NO N/A
17. Was a sufficient amount of sample sent for tests INAICated?. ... e @E NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO <N/A®
19. Was the ARDL project coordinator notified of any deficienCies?.............ccoviiii s YES NO @K‘
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
Ay
Area # Area #
By By
Ale
On On
H—1O-1G
Chain-of-Custody # Y /A
(By: Signature) i} Date:

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

Customer Name:

SLCOE

Project Name: Rend Lake
Samples Received at ARDL: 5/22/19

Customer : Date Lab ID
Sample No. | Collected | Number
REN-1 | 52219 | 8480-01
REN-2-0 | 5/22/19 | 8480-02
REN-2-5 | 5/22/19 | 8480-03

| REN-3 | 5/22/19 | 8480-04
1‘ REN-4 ' 5/22/19 | 8480-05
.~ REN-5 | 5p20/19 | 8480-06
REN-7 | 5/20/19 | 8480-07
REN-8  5/22/19 | 8480-08
REN-15-0 | 5/22/19 | 8480-09

- REN-RL-MAR | 5/22/19 | 8480-10

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

Inc.

|
i
i
|
|
|
[
|
|
|

PO Box 1566

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

www.ardlinc.com

Date: 6/25/19
Lab Name: ARDL, Inc.
ARDL Report No.: 8480
CASE NARRATIVE

Analyses Requested
NP Pesticides, I\/rlwe'farlrs(1'), ihbrréanfics(Z)
NP Pesticides, Inorganics(2)(3)
Metals(1), Inorganics(2)
NP Pesticides, Inorganics(2)(3)
NP Pesticides, Inorganics(2)(3)
NP Pesticides, Inorganics(2)
NP Pesticides, Inorganics(2)
NP Pesticides, Inorganics(2)(3)
NP Pesticides, Inorganics(2)(3)
E. Coli

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.

“Test everything, keep the good” 1 Thes. 5:21 Page 1 of 2
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Project Name: Rend Lake ARDL Report No.: 8480
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 nitrate-nitrite 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 recovery of all matrix spikes and matrix spike duplicates.

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, with the exception of TVSS (21% RPD), which was
within + the reporting limit and therefore acceptable.

DATA REPORTING QUALIFIERS

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

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 8480

N:AARDL Case Narratives\ARDL Data Package Contents.pdf - Revised May 14, 2019

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

ARDL, INC.

Illinois

P.O. Box 1566
62864

Lab Report No: 008480 Report Date: 06/05/2019
Project Name: REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field 1ID: REN-1 ARDL Lab No.: 008480-01
Desc/Location: REND LAKE Lab Filename: E0530905
Sample Date: 05/22/2019 Received Date: 05/22/2019
Sample Time: 1306 Prep. Date: 05/28/2019
Matrix: WATER Analysis Date: 05/30/2019
Amount Used: 1000 mL Instrument ID: AGS5
Final Volume: 1 mL QC Batch: B11054
% Moisture: NA Level: LOW
Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.200 0.200 ND UG/L 1
Atrazine 0.200 0.200 0.210 UG/L 1
Metribuzin 0.200 0.200 ND UG/L 1
Alachlor 0.200 0.200 ND UG/L 1
Metolachlor 0.200 0.200 ND 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 5%

Surrogate recoveries marked with

Sample 008480-01, NP PESTICIDES

LI )

(82705IM-MOD)

indicates they are outside standard limits.

Page 1 of 1
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400 Aviation Drive;

ARDIL, INC.

P.0O. Box 1566

Mt. Vernon, Illinois 62864
Lab Report No: 008480 Report Date: 06/05/2019
Project Name: REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: REN-2-0 ARDL Lab No.: 008480-02
Desc/Location: REND LAKE Lab Filename: E0530908
Sample Date: 05/22/2019 Received Date: 05/22/2019
Sample Time: 1121 Prep. Date: 05/28/2019
Matrix: WATER Analysis Date: 05/30/2019
Amount Used: 900 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11054
% 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 0.244 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 79%

Surrogate recoveries marked with

Sample 008480-02, NP PESTICIDES

[

(8270SIM~-MOD)

indicates 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: 008480 Report Date: 06/05/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: REN-3 ARDL Lab No.: 008480-04
Desc/Location: REND LAKE Lab Filename: E0530909

Sample Date: 05/22/2019 Received Date: 05/22/2019

Sample Time: 1006 Prep. Date: 05/28/2019

Matrix: WATER Analysis Date: 05/30/2019

Amount Used: 900 mL Instrument ID: AGH

Final Volume: 1 mL QC Batch: B11054

% Moisture: NA Level: LOW

Data Dilution
Parameter LOD L.OQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 0.611 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 0.289 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 82%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 008480-04, 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: 008480 Report Date: 06/05/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: REN-4 ARDL Lab No.: 008480-05
Desc/Location: REND LAKE Lab Filename: E0530910

Sample Date: 05/22/2019 Received Date: 05/22/2019

Sample Time: 0935 Prep. Date: 05/28/2019

Matrix: WATER Analysis Date: 05/30/2019

Amount Used: 900 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11054

% 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 0.700 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 0.411 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 80%

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

Sample 008480-05, 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: 008480 Report Date: 06/05/2019
Project Name: REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: REN-5 ARDL Lab No.: 008480-06
Desc/Location: REND LAKE Lab Filename: E0530911
Sample Date: 05/22/2019 Received Date: 05/22/2019
Sample Time: 0840 Prep. Date: 05/28/2019
Matrix: WATER Analysis Date: 05/30/2019
Amount Used: 900 mL Instrument ID: AG5
Final Volume: 1 mL QC Batch: B11054
% 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 10.9 UG/L 1
Metribuzin 0.222 0.222 2.12 UG/ L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 0.811 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 66%

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

Sample 008480-06, 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: 008480 Report Date: 06/05/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field 1ID: REN-7 ARDL Lab No.: 008480-07
Desc/Location: REND LAKE Lab Filename: E0530912

Sample Date: 05/22/2019 Received Date: 05/22/2019

Sample Time: 1355 Prep. Date: 05/28/2019

Matrix: WATER Analysis Date: 05/30/2019

Amount Used: 1000 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11054

% Moisture: NA Level: Low

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.200 0.200 ND UG/L 1
Atrazine 0.200 0.200 ND UG/L 1
Metribuzin 0.200 0.200 1.30 UG/L 1
Alachlor 0.200 0.200 ND UG/L 1
Metolachlor 0.200 0.200 0.360 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 84%

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

Sample 008480-07, 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: 008480 Report Date: 06/05/2019
Project Name: REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: REN-8 ARDL Lab No.: 008480-08
Desc/Location: REND LAKE Lab Filename: E0530913
Sample Date: 05/22/2019 Received Date: 05/22/2019
Sample Time: 1156 Prep. Date: 05/28/2019
Matrix: WATER Analysis Date: 05/30/2019
Amount Used: 1000 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11054
% Moisture: NA Level: LOW
Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.200 0.200 ND UG/ L 1
Atrazine 0.200 0.200 ND UG/L 1
Metribuzin 0.200 0.200 ND UG/L 1
Alachlor 0.200 0.200 ND UG/L 1
Metolachlor 0.200 0.200 ND 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

Sample 008480-08, NP PESTICIDES (8270

'*' indicates they are outside standard limits.

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

Lab Report No: 008480 Report Date: 06/05/2019
Project Name: REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: REN-15-0 ARDL Lab No.: 008480-09
Desc/Location: REND LAKE Lab Filename: E0530914
Sample Date: 05/22/2019 Received Date: 05/22/2019
Sample Time: 0945 Prep. Date: 05/28/2019
Matrix: WATER Analysis Date: 05/30/2019
Amount Used: 900 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11054
% 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 0.667 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlox 0.222 0.222 0.400 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 74%

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

Sample 008480~09, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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METHOD BLANK REPORT

ARDIL, Inc.

400 Aviation Drive;

P.O. Box 1566

Mt. Vernon, Illinois 62864
Lab Report No: 008480 Report Date: 06/05/2019
Project Name: REND LAKE Analysis: NP PESTICIDES (8270SIM-MOD)

Project No.:
NELAC Certified - IL100308

Analytical Method:

8270C
Prep Method: 3510C

Field ID: NA ARDL Lab No.: 008480-01B1
Desc/Location: NA Lab Filename: E0530903

Sample Date: NA Received Date: NA

Sample Time: NA Prep. Date: 05/28/2019

Matrix: QC Material Analysis Date: 05/30/2019

Amount Used: 1000 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11054

% 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 84%

Surrogate recoveries marked with

Blank for Run B11054, NP PESTICIDES

vkt

(8270SIM~MOD)

ARDL Report 8480 - Page 22 of 32
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indicates they are outside standard limits.




T jo T ebeg

087800 I03F syueld POoUlSW oTuebIoul

ARDL Report 8480 - Page 23 of 32

LIO0dHT AIVHNAOS MNVTId

TdP0-08%800 GE9PTITI90 6T/G0/90 YN T°GTV AINON T1/9W aN 0°1 uoqIe) DTuebIO TeI0L
TIdT0-6L7800 ¥PE9PTIS0 6T/%0/90 ¥N 1°617 HNON T/9KH anN 0°1 uogIe) OTURbHIO Telol
THL0-08%800 T8S¥8ZS0 6T1/€2/G0 N 77091 INON T/9W an 0°T pepuadsng 8TTIBRTOA ‘SPTTOS
TEL0-08%800 08S¥8ZS0 61/€2/G0 N Z2°09T HNON T/9KW an 0" 1 papuadsng Te30l ‘SpTTOS
TdI0-08%800 86G¥0ES0 6T1/£2/G0 ¥N 2°89¢ HNON T/9HW an 0I1I0°0 oylzxo- ‘snxouydsoyd
TdE0-6L7800 TEOVLO90 6T1/G60/90 6T/%0/90 2 89¢ 2°69¢ T/5KH an 0T0°0 snxoydsoyd
19Z0-08%800 9TI9¥%S090 6T/€0/90 61/£2/G0 HOO0ZO0T HO0Z0T ‘"W 'QD/9W aN 0°T e-ut3Aydosyg
19Z0-9L%800 O0OPOFP¥I90 6T/2T/90 ¥N NEHIID INON T/9KW an 06070 usboI3TN SB 923BIITIN
1d20-LL¥800 6E£9%FTS0 6T/01T/90 N NITID INON T/9KW aN 0S0°'0 usbOIITN SB 93BIFTN
Td60-08%800 THOFPHP190 6T1/01/90 ¥N NATID ANON 1/9W aN 060" 0 usboOIITN Se 21BIIIN
T0T-08%800 9LG¥¥ZS0 61/22/60 ¥N 7091 HINON IW 00T/700 aN 0°'1 WIOCFTTOD "H
1920-08%800 919%S090 6T/€0/90 6T/£2/G0 HO0ZO0T HO0Z0T "W 'ND/9W an 0°1T pa3oexxo) ‘e-TTAydozoTud
TdT0-08%800 0Z9%¥S090 6T1/€0/90 N 1°0G¢€ AINON T/9W aN 0€0°0 uehoITN BTUOWWY
TdE€0-8L¥%800 LozLa 61/82/60 61T/€2/50 20109 ¥010¢€ T/9H aN s00°0 assuebuey (e)
19€0-8L¥800 LoczLd 61/82/50 61/€2/S0 O0T109 ¥Y0T0€ T/9KW an 0S80°0 uoxyl (®)

IoquinN uny o3ed a3edq POYIDN DPOYISW s3TUun 1Tnsesy ITWIT a1k TeUY

aeT 20 STsATeuy deaxg sTsATeuy deag jueTtd a1o0832qg
80E€00TTI — PSIIFITIISD DYTIN AMYT aNTH :awepN jo9loxg

6102/81/90 :®3eq 3xodsy 08¥800 :oN 3xodey geT
¥9829 TI ‘uUOuUISA " IW 99GT Xod "0°d ‘SATIQ UOT3IBTAY 00% "ONI ‘1aav



T 30 T @beg

(QOR-WIS0LZ8)

SHJIDILSEd aN

*SITWTIT PATPURIS JO SPISINO AISA0DSI B $33RDIPUT

‘10-08%800 I0F sueTd aytds

X

0ET-0E - L a3eydsoydrAusydTal
SITWTT ¥ ¥g s3eotrdng ¥y 9)Tds SHIYIAODEY JIVYD0FENS
- - 0ET-0€E -= - - cL b4 L8°2 uTTRYISWIPpUS]
- - 0ET-0¢E - - - SL 14 86°2 SUTZRURAD
- - 0€T-0€ - - - 29 4 Ly 2 soyTtakdzoTyd
- == 0€T~0¢€ - - - CL 4 8L T JIOTUORTOIBH
-= i getr-o0¢ - - - 19 ¥ (4724 IO0TYSBTY
- i 0€T-0¢€ - - - ¥9 4 L5°2 UTZnqrIlsn
- - CET-0€E - - - 29 ¥ g9v°z SUTZRIZY
b -= 0ET-0¢€ - - - oL 4 8°2 UTTRINTFTIAL
ITWTT aqd SRTWT oY % Tand 3Tnsay o3y % TanaT 3Tnsay Iajawexed
aday Axsnooay 23e017dNng saeotTTdng a3eoTT7dng oxTds oy1ds a)1ds
6102/0€/50 :@3eQ sTsAreuy MOT rI8a9T TWw Q00T :pesn 3junoury
6102/82/50 tejeq +deag 75011d :yozed 20 Tetxo3eW 00 IXTIIeRW

DOTSE :POUISBW dead
D0LZ8 :POUISW TedTiATeuy

(QOW-WIS0LZ8) SHAIDILSHA 4N :sSTsATeuy

:*oN 309loxg
AMYT aNFY :sweN 3oelfoxg

6102/50/90

:o3eq 3xodey

#9829 I ‘UOUIDA "IN

99GT Xog "0°d !®ATIQ UOTIBRTAY Q0¥
INOdHEY WIVOITANd HIMIAS/EMIAS MNVTIL

"ONI

087800 :oN 3x0deay gel

‘Taquv

ARDL Report 8480 - Page 24 of 32



T Jo 1 sbeg

087800 I03 s3Tnsay $OT Otuebrour

ssaTwIT aTge31decor JO 9PTSINO 9IB XSTIVISE U YITM POYIBW SA0QR pdleTndel soniea AU¥ :HION

10%0-08¥%800 SE9PTTIO0 -= 021-08 - - - Z6 0701 Z°6 uogze) oTuebap TE3IOL
TOT0-6L7800 PEOTTTO0 - 0Z21-08 - -= - 88 0701 878 uogae) oTuebap telol
TOT0-08%800 86G¥0€S0 - 0¢1-08 - - - T0T 01°0 010 oyizo- ‘snxoydsoyd
TOE0-6LY800 TESVLO90 -= 021-08 - - e 86 L9°0 §9°0C snzoydsoyg
T060-08%800 TP9¥¥PT90 - 021-08 - - - ¥0T 0°¢g Z°S usboI3TN SB 838I3TN
T020-9L%¥800 0¥9¥FT90 == 021-08 - - - 86 0°¢g [ 4 usbOIFTN SB 93BIITN
T0Z0-LLY800 6E9FHTS0 == 02T-08 - - - 66 6°g 0°¢S usboI3TN SB 33RIITN
TOT0-08¥800 029¥5090 - 0¢1-08 - -= - 16 0°T 160 UsSB0I3IN BTUOWWY
TOE0-8LP800 LozcLd - PIT-98 - - - 20T SL°0 9L"0 sssuebuen (e)
TOE0-8LP800 LozLa -= 8IT-18 - - - 86 0°g [ 4 uoar (®)
TDqUNN uny 09y % SATWTT 099 % L 1Tnssy o3y % T8a97T Irnsayg a3A1euy
qe1 00 TeoTIATRUY uesp o2d % Z SO1 Z SO1 ¢ SD1 T 801 T 801 T 801
80€00TTI —~ PSTITIISD DOVTEN IAYT ANTY :oweN 3o08loxg

6T02/8T/90 :®3eq 3xodey

v9829

TI ‘UOUISA "IN

99G6T X0"d "0O°d
LJOddd HIARYS "TOULNOD AdOLYIOHVT

087800 :oN 3xoded geq

!oATIQ UOTIRTAY Q0¥ "ONI ‘Tauv

ARDL Report 8480 - Page 25 of 32



T 30 1 @beg

(QOW-WIS0LZ8) STUAIDILSHI dN ‘T0-08¥800 03 soyTds XTI3IeW

“S3TWIT PIRPURIS JO BPTSING AIBA0DSI B SBIBDTPUT , x,

-Toa8T 9%T1ds Xp< aTdwes Sa3edTPUT ,du,

0ET-0€ 89 Z8 a3eydsoydriusydrar
SITWTT d% g% dSH d% SH SSUIYIACOEE JLVYOOWANS
o€ 1°87 0ET~0€E 69 14 9L ¢ 8728 4 T€°¢€ an UTTRYIBWIPUS I
(43 LT 0ET-0¢E ZL ¥ 88°¢C G°G8 4 v g an BUTZRURAD
o€ S 8T 0ET-0E ST LS b4 £°C £°69 4 LL"Z aN soytIaAdIoTyd
0g ¥1 0ET-0¢E oL 4 8°¢C S 08 14 (4> aN JIOTYDBTOIBN
0g L LT 0g1-0¢g §°9¢6 k4 9¢°¢ S°LY 4 L°C an I0TUSeTvY
639 LT CET-0E 8°19 V4 Ly 2 £ €L 4 £6°¢2 an UTZNQTIIBN
o¢ L %1 0€T~0¢E £°6S 14 86°¢ G 69 4 66°2 Q0120 QUTZRIY
0€ Z°GT 0€T-0¢ L9 b4 89°¢ 8L ¥ AN aN UITRANTITIL
U.wE..m,.H adyd SITWTT 029 % T=A9T JTnssy o9 % T2437] aTnssy ITnsay Iasauwexeg
add o9y % asK asu asK S SKH SW atdues
MOT 1 TeneT YHILEM $XTITERN
6T0Z/0£/50 :®3eq sTsATeuy 750114 :yozeg D0 90€T rswt1 srduesg
6T0Z2/22/50 938U POATSDSY YN 9aINJISTOW % 6102/22/50 :93eq oTdwes
IPWRUSTTI geT] TWw Q00T :pPesn unouy INYT ANIY :tuoT3ed07T/0s2Q
T0-08¥800 :°ON geT TQ¥¥ 6102/82/50 :e@3eqg -dexg T-NId :dI PI®Td
D0TGSE :poylsn dexg :*ON 309lLoxg
D0LZ8 :POY3ISW TeoT3AreUy (QOW-WIS0LZ8) SHAIDIISHEA dN :STSATRUY IIYT ANTS :sweN 108loxg
6102/60/90 :o3eQ 3xo0dey 08%800 :ON 3x0day geTl
$98Z9 TII ‘UOCUISDA "IN 99GT XO0d "0 d ‘SATIQ UOTIIBTIAY Q0¥ *ONI ‘11Ia9uv

I¥OdEd HLVOITANd FMIAS/HEMIdS XTHIVKW

ARDL Report 8480 - Page 26 of 32



T Jo 1 ebed

08%800 xoF seyTds XTazeW oTuebiour

"S3ITWTT oTgeidsode JO SPTSINC SIR YSTIASISE UR YJTM DPINIBW SA0ge PolRTngel sanTea Auv :IION

SHy0-08%800 GSESPTITO0 0¢ 0 021-8L 78 0°¢ G°6 ¥8 0-°9 6 £°9q HIALYM uogae) otuebip Te3lOL
SHT0-087800 B86SF0ESO 0Z Z STT-SL 90T 010 81°0 €07 0T 0 LT"0 cLo"0 JALYM oyzzo~ ‘snzoydsoydq
SHEQ~08¥800 TE9VLO90 (114 0 GZI-GL ¥0T €8°0 0T v0T £€8°0 0°T ¥1°0 HILYM snxoydsoyg
SHI0-08%800 6E£9VPTI90 0z 4 §C1-SL LOT S§T°0 TL°0 20T 5z 0 0L°0 ¥7°0 JEIYM uaboIlTN Se 23eIITN
SWI0-08%¥800 029%S090 02 0T SZI-GL 56 0°¢ 02 90T 02 2°C L80°0 HILYM usboIITN BTUOUWY
SHEQ-08F800 LozLa 0¢ T PIT-06 €01 0s°0 S°1T 00T 0s°0 ST 86°0 FILEM ssauebuel (e)
SHWEDO-08%800 LozLd 0¢ 1 STT-L8 S0T 0T 072 €0T 0°1 0°2 €670 FIIYM uoxr (®)
Tacquny unyg ITWTY aad SITWTT o9yd % Taaa] JTnsay o9y % TaAsT 3Tnsay JTnsay XTIFER a3&TRUY
qe1 D0 aad o9y % asK asn asw SH SK SH aTdures aTdues
80€00TII — PRTITIISD IDVYTEN HMVT ONEY reweN 3osfoag

6T0Z/81/90

¥9829 I

:93eg 3xodsy

‘uourd®A "IW  99GT X0d '0O°d
L¥04dTd FILVOITANA HEMILS/EMIJS XIYLVRW

087800 :0N 3xodey geT

/D9ATIO UOTIRTAY Q0¥ TONI  IaEaY

ARDL Report 8480 - Page 27 of 32



T 3o T =bed

‘suoT13do0X® I0I SATIRIIBN ODSB) 935

087800 I03 so3eorTdng srdwes

*20z ueyl Ioleaadb sT sojedTTdnp usemiaq juswesibe 1eY] S9IROIPUT «

TAL0-08%800 189¥82G0 *T¢C T/9W - [ ¥°9 pusdsng o1T3iRICA ‘SPTTOS
TdL0-08%800 086¥82G0 T T/9K - 8 ¥ Z°'G¢ pepuadsng Telol ‘SPITOS
1azo-08%800 9T9%S090 €T ‘W ND/95K - LT ST e-utiiAydosygd
1dc0-08%800 9T9%S090 6 "W NO/5K - Z°9 879 paioexxo) ‘e-TTAudoxoTyd
TaqunN uny (za‘1a’dus) F3TQ s3tun  @3eoTTdng ejeorrdng  u,duld o3ATRUY
qeT 00 TeoT3ATRUY Jusoaxsd puooas ASITH atdwes
80€00TII —- PSTIITIISD DYTIN ANV aNEE  :aweN 3oeloxg
6102/81/90 :@3eq 1xoday 087800 :ON 1xodey geT
#9829 I ‘uouxsA "IN 99GT Xod "O°d {SATIQ UOTIBTAY Q0¥ "ONI ‘Ta@av

LI0dHY HLVOI'IdNA HTIJNYS

ARDL Report 8480 - Page 28 of 32



Sample Receipt Information

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

ARDL Data Package 8480

N:AARDL Case Narratives\ARDL Data Package Contents.pdf - Revised May 14, 2019 Authorized By: DSD-QAQO
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COOLER RECEIPT REPORT
ARDL, INC.

ARDL# _EHED Coolert | of &

Number of Coolers in Shipment: Q

Project: M_LQ&\_E_ : Date Received: _5 -S22-(9

'A.  PRELIMINARY EXAMINATION PHASE: Date cooler was opened: 5'£’(q (Signature) m
1. Did cooler come With & ShIpPIng SIP (IMDill, ©C.)2..c.....vcvrrveeererssesssoseossssssos s ssesrsessessss e s ssesssscssssssssesscseneress o YES (0
If YES, enter carrier name and airbill niumber here: C,DW”I'&/
2. Were custody seals on outside 0f COOIBI?. ... e 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...cocceerrnnnn et e st ere et et enannn et erees YES NO @
4.  Did you screen samples for radioactivity using a Geiger Counter?.........ciimi s @ NO
5.  Were custody papers sealed in @ plastic Dag?.......ccooi i e YES @
6. Were custody papers filled out properly (ink, signed, etc.)?......ccccoovniniinnin e tteeteere et e et e e bete et re et et tneneraenreeaenenenane @ NO N/A
7.  Were custody papers signed in appropriate place by ARDL Personnel?...... ..o @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.............on @ NO N/A
9. Was a separate container provided for measuring temperature? YES_____ NO__X_ Observed Cooler Temp. ‘ A ' 2 C
Correction factor_ 0. Q  C
B. LOG-IN PHASE: Date samples were logged-ini___ & « ZARA- (Q (Signature) %’Z‘v—‘
10. Describe type of packing in cooler: l_%‘e :D‘,ej _
11. Were all samples sealed in separate plastic BAgS? ... s YES @ N/A
12. Did all\containers arrive unbroken and were labels in good condition? ..........ovecverircciirceniii @ NO
13. Were sample 18DelS COMPIBIE?.......icciiiiiriiiiiii et es st et s h e et s h s e st et eaen ey @ NO
14, Did all sample labels agree with custody PAPEIS? ... e @ NO
15. Were correct containers used for the tests indicated? ... @ NO
16. Was pH correct on preserved water SEMPIEST.. ..o e b @NO N/A
17. Was a sufficient amount of sample sent for tests indicated ... @ NO
18, Were bubbles absent in VOA samples? If NO, list by sémple # YES NO
19. Was the ARDL project coordinator notified of any deficiencies?...........c.ioiii v YES NO
Comments and/or Corrective Action: Sample Transfer
Fractic&\\ Fraction
Area # ~ Area #
WONA - 10
By By
\ WL
0 On
5239
Chain-of-Custody # M’é\
(By: Signature) Date:

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

ARDL #; %}'\XD ' Cooler;!;fgfgza-\C pa)

Number of Coolers in Shipment: &

Project: M ~ Date Received: __5H-22-1%

'A.  PRELIMINARY EXAMINATION PHASE: Date cooler was opened: Z}— aa- XQ (Signature)eﬂ‘ -
1. Did cooler come with a shipping SHP (GITDIll, €1C.) 2. .vii e ettt e e e e et seaas s eeeeraeeeaesereesrtesereseaaee YES @ .
If YES, enter carrier name and airbill n.umber here: C_D\}fr\ ef
2. Were custody seals on outsSide 0f COOIBI?........oiiiiiiiiiii et st b sheb b e b et e tesan s st s eb et essen s beneos 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.ccccocevvneee, ettt tea et et ebebeererene YES NO @
4, Did you screen samples for radioactivity using @ Gelger COUNEI?.......vicriirierevorniiie e esecreresseesssssssessasssesesesrsssnneod @ NO
5. Were custody papers sealed in @ Plastic DAg7........ccv ittt st et s e s s s b e sre b st et enseree YES
6. Were custody papers filled out properly (ink, signed, etc.)?.......ccoevemivnivnnnl! e e et st en e eh e et eebeaa NO N/A
7. Were custody papers signed in appropriate place by ARDL PEIrSONNEIT......cccocvcviiiiirenniecierioreeninnrissesees e senisessessnssessessenes @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form..........ccceevevieee e @ NO N/A
S. Was a separate container provided for measuring temperature? YES______ NO_7<_ Observed Cooler Temp. \ ,t l c
Correction factor_ 0. Q  C
B. LOG-IN PHASE: Date samples were logged-in; A - \q (Signature) %
10. Describe type of packing in cooler: \ Do T&—Q@ -
11. Were all samples sealed in separate plastic DAgST? ... e e et st st et anaans YES @ N/A
12. Did a;containers arrive unbroken and were labels in good CONAItION? ........cccveuiiiiieiie et @ NO
13, Were sample 12DEIS COMPIBIE 7. . ....iceriiei it sttt s et b e et sbe e s abaese e ssaeatessanse stretbesiessensrerbentes @ NO
14. Did all sample labels agree With CUSIOAY PADPEIST ...cci vttt iiirieeierteie e sae ettt esae s st asaaesastesbesnteess b sresneeseessesrennsas @ NO
15. Were correct containers tused for the tests INAICAtEd? ... e et s @ NO
16. Was pH correct on preserved WaLET SAIMIPIES?. ... ittt ae e sree e erreteasesseseesrs e eesasebbesteeebs assesteesessrsensesrees NO N/A
17. Was a sufficient amount of sample sent for tests INdICated?........coiiiiici 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?.......cccv e et e enis e YES NO @
Comments and/or Corrective Action; Sample Transfer
Fractia \\ Fraction
Area # \K ‘\n Area #
LI\ -
By 2 By
On 5 g On
,83_
Chain-of-Custody # /\31\
(By: Signature) Date:

MAADMINVFORMS\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: 9/16/19
Project Name: Rend Lake Lab Name: ARDL, Inc.
Samples Received at ARDL: 8/13/19 ARDL Report No.: 8508

CASE NARRATIVE

Customer | Date j Lab ID E

Sample No. i Collected | Number | Analyses Requested
REN-1 . 8/13/19 | 8508-01 | NP Pesticides, Metals(1), Inorganics(2)
REN-2-0 | 8/13/19 i 8508-02 | , ‘NP Pesticides, Inorganics(2)(3)
REN-2-5 | 8/13/19 | 8508-03 | Metals(1), Inorganics(2)
REN-3 | 8/13/19 | 8508-04 | NP Pesticides, Inorganics(2)(3)
REN-4 | 8/13/19 | 8508-05 | NP Pesticides, Inorganics(2)(3)
REN-5 . 8/13/19 | 8508-06 | NP Pesticides, Inorganics(2)
REN-7 | 8/13/19 | 8508-07 | NP Pesticides, Inorganics(2)
REN-8 | 8/13/19 | 8508-08 | NP Pesticides, Inorganics(2)(3)
REN-15-0 | 8/13/19 | 8508-09 | NP Pesticides, Inorganics(2)(3)

. REN-RL-MAR | 8/13/19 | 8508-10 | , , E. Coli

) 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: Rend Lake ARDL Report No.: 8508
CASE NARRATIVE (Continued)

INTERNAL STANDARD
All internal standard criteria were met.

SURROGATE
All surrogate recovery criteria were met.

INORGANIC FRACTION

Nitrate was analyzed via Method 300.0 by lon Chromatography due to instrument status. Further, a non-
preserved aliquot of sample had to be used therefore, holding times were exceeded for nitrate, the data is
flagged appropriately.

TOC was 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 recovery of all matrix spikes and matrix spike duplicates, except 1of 2 for iron and manganese. The

data is flagged appropriately with a ‘J’ qualifier in the associated sample.

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 compound 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.

X - Sample preparation and/or analysis was performed outside of holding time requirements.

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 Manag'er or his

designee as verified by the following signature. O/VVJ

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 8508

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

Authorized By: DSD-QAO
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400 Aviat
Mt. Ve

Lab Report No: 008508

ARDL, INC.

ion Drive; P.0O. Box 1566

rnon, Illinois

Report Date:

62864

08/21/2019

Project Name: REND LAKE

Project No.:

NELAC Certified - IL100308

Analysis: NP PESTICIDES (8270SIM-MOD)

Analytical Meth

od:

8270C

Prep Method: 3510C

Field ID: REN-1 ARDL Lab No.: 008508-01
Desc/Location: REND LAKE Lab Filename: E0820905

Sample Date: 08/13/2019 Received Date: 08/13/2019

Sample Time: 1110 Prep. Date: 08/19/2019

Matrix: WATER Analysis Date: 08/20/2019

Amount Used: 1000 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11081

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.200 0.200 ND UG/L 1
Atrazine 0.200 0.200 0.890 UG/L 1
Metribuzin 0.200 0.200 ND UG/L 1
Alachlor 0.200 0.200 ND UG/L 1
Metolachlor 0.200 0.200 0.380 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 88%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008508-01,

NP PESTICIDES

(8270SIM-MOD)

'*' indicates they are outside standard limits.

Page 1 of 1
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Lab Report No: 008508

ARDL, INC.

400 Aviation D