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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 USACESs 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. The 2018 water quality report compiled
by the Missouri Department of Natural Resources (MDNR) has listed the following
impairments: Middle Fork Salt River impaired for total suspended solids and dissolved
oxygen, South Fork Salt River as impaired for dissolved oxygen, Black Creek Tributary
to the North Fork Salt River as impaired for E. coli, North Fork Salt River and Mark Twain
Lake as impaired for mercury, and the Salt River below the dam as impaired for mercury
and dissolved oxygen.

Water quality sampling in 2019 revealed the following concerns at Mark Twain Lake:
dissolved oxygen, Atrazine, total suspended solids, iron, manganese, and total
phosphorus.
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INTRODUCTION

The Mark Twain Lake watershed is comprised of 2,318 square miles with an additional
29 square miles draining into the re-regulation pool. The North Fork of the Salt River is
the major drainage channel, draining 626 square miles (27% of the drainage area). The
North Fork is 88.0 miles in length, has an average gradient of 4.5 feet per mile and has
a maximum elevation of approximately 1,000 feet. The Middle Fork, Elk Fork and South
Fork of the Salt River are the other major tributaries to Mark Twain Lake. The Middle
Fork drains 356 square miles (15%), is 65.4 miles in length, has an average gradient of
5.1 feet per mile and has a maximum elevation of approximately 940 feet. The Elk Fork
drains 262 square miles (11%), is 34.8 miles in length, has an average gradient of 7.9
feet per mile and has a maximum elevation of approximately 880 feet. The South Fork
drains 298 square miles (13%), is 38.0 miles in length, has an average gradient of 7.2
feet per mile and has a maximum elevation of 880 feet. Combined, the North Fork,
Middle Fork, Elk Fork and South Fork drain a total of 1,542 square miles, which is 66%
of the Mark Twain Lake watershed.

The Mark Twain Lake watershed is a gently undulating plain in the upstream portion
and it becomes more rolling and hilly in the downstream reaches. High rock bluffs
border the streams at various locations. The river valleys are characterized by fairly
narrow, tortuous courses interspersed by areas of widened bottomlands. Hickory and
oak groves are scattered among crop and grazing lands. Strip mining in the South Fork
watershed may produce acid runoff. Several clay pits in the southwestern portion of the
Mark Twain Lake watershed account for some colloidal suspension, which increases
the turbidity of the lake.

Clarence Cannon Dam and Mark Twain Lake are located on the Salt River in
northeastern Missouri, generally in Monroe and Ralls Counties. The main dam site is
located in Ralls County at mile 63.0 on the Salt River, approximately 12 miles southeast
of Monroe City, Missouri. A re-regulation dam is located approximately 9.5 miles
downstream from the main dam site. The project area is served on the north by U.S.
Highway 24, and on the south by State Highway 154. State Highway 107 bisects the
project area from north to south, and provides a major reservoir crossing near Florida,
Missouri. State Highway J crosses the main dam, and is the primary north-south
transportation corridor on the eastern side of the lake.

Several areas have been developed at Mark Twain Lake for the visiting public to enjoy a
variety of outdoor recreational experiences. The most common activities engaged in are
fishing, boating, water-skiing, sailing, camping, picnicking, swimming and hunting.
Developed facilities available at the lake include a visitor center, four campgrounds,
three group camping areas, five picnic areas, 21 boat launching areas, five nature trails,
two marinas, and three beaches. Hunting and fishing opportunities are available on all
Corps of Engineers lands and waters except where restricted and posted due to
recreational development or safety.
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Mark Twain Lake is managed and operated by the CEMVS for the authorized purposes
of flood risk management in the Salt River Basin, hydroelectric power generation, water
supply, fish and wildlife conservation, recreation, and incidental navigation. 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 Mark Twain 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 Mark Twain 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 USACESs’ civil works projects
throughout the District which includes, among other reservoirs and rivers, the Mark
Twain Lake and watershed. 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
Quiality 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
Mark Twain 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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MARK TWAIN LAKE WQMP COVERAGE

The WQMP for Mark Twain Lake includes water samples taken at the following
locations: major tributaries (MTL-5, MTL-9, MTL-11, MTL-13), main body of the lake
(MTL-22, MTL-33, MTL-66, MTL-77, Indian Creek Marina and Blackjack Marina), and
just downstream of the dam (MTL-1 and MTL-12). See figures 1 and 2, and Table 1 for
a site map and site coordinates.

Figure 1. CEMVS District and Mark Twain Lake
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Figure 2. Water Quality (WQ) Sampling Locations in 2019 at Mark Twain Lake
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Sample Location Summary Table

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

Sample Location Type Abbreviation  Site Name Latitude Longitude
Major Tributary TRIB MTL-5 39.374579  -91.805621
TRIB MTL-9 39.488315 -92.001401
TRIB MTL-11 39.667697 -91.9024
TRIB MTL-13 39.431077  -91.981933
Main Reservoir Surface RS MTL-22 39.540296  -91.672235
RS MTL-33 39.50815 -91.647435
RS MTL-66 39.481451  -91.792267
RS MTL-77 39.500849  -91.801118
RS MTL-IC MAR 39.518418 -91.727866
RS MTL-BJ MAR 39.511730 -91.653858
Reservoir Benthic RB MTL-22-15 39.540296  -91.672235
Tail Race (below main dam) TR MTL-1 39.526495  -91.638336
Tail Race (below re- TR MTL-12 39.570112  -91.570442

regulation dam)

Samples at Marinas are not always taken in the exact same location. All MTL-22 and MTL-22-15 samples from 2019

on were taken from the profiler location in front of the dam (39.525714°, -91.647466°).
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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 13 locations during
four separate sampling events (n=52; Table 1). One duplicate sample was also
collected during each sampling event for quality control purposes. Samples were
collected from the upper one meter of the water column, preserved, and transported to
the Applied Research and Development Laboratory (ARDL) in Mount Vernon, lllinois for
analysis.

For the purpose of this report, historical reference data refers to water quality data
collected during the previous five years (2014-2018). Historical reference data are
intended to represent the current condition of Mark Twain Lake.

Statistical Summary and Comparison to Applicable Water Quality Standards

Statistical analyses were performed on water quality monitoring data collected for 13
locations, and classified as TRIB (n=4), RS (n=6), RB (n=1), and TR (n=2). 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 Mark Twain Lake has 13 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 (Oz) 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 (0O;) 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 (POs-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 (PHEOQO 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 (TSI), 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 DWS Missouri DNR
Ammonia Nitrogen NHs EPA Method 350.1 pH & temp dependent Missouri DNR
Atrazine Atrazine EPA Method 8270C 3 ug/L DWS Missouri DNR
WBC: 206 cfu/100mL, SCR: <1,134 cfu/100mL
Bacteria: E. Coliform E Col EPA Method 1604 (geometric mean) Missouri DNR
Criteria: <30 ug/L, or screening value: <18
Chlorophyll a (1) Chl_a SM Method 10200H ug/L with any other eutrophication impacts Missouri DNR
Chlorophyll a (2) Chl_a SM Method 10200H < 25mg/cm® (Eutrophic Upper Limit) Carlson 1977
<.041 ug/L: chronic or 0.083: acute aquatic
Chlorpyrifos EPA Method 8270C life, 20 ug/L DWS Missouri DNR
Depth Depth Multiparameter Meter | Measurements reported at~1 meter | -
Dissolved Oxygen DO Multiparameter Meter | Greater than 5.0mg/L Missouri DNR
Metolachlor EPA Method 8270C 70 ug/L DWS Missouri DNR
Metribuzin EPA Method 8270C 100 ug/L DWS Missouri DNR
Nitrate as Nitrogen NOs Green Method <10 mg/L Missouri DNR
Non-Volatile Suspended Solids | NVSS Tss-vss | e e
Orthophosphate Ortho EPA Method 3652 | e e
Pheophytin a Phpy a SM Method 10200H | e e
Potential of Hydrogen pH Multiparameter Meter | Range: 6.5 — 9.0pH 4 day average Missouri DNR
Secchi Disk sb | - 1.093 meters USEPA*
Specific Conductivity SpCond Multiparameter Meter | 500 uSem | =
Less than rise of 2.77...°C above normal
Temperature Temp Multiparameter Meter | seasonal temp. or above 32.22...°C Missouri DNR
Total Dissolved Solids TDS Multiparameter Meter | <250 mg/L USEPA*
Total Manganese TMn EPA Method 6010C < 0.05 mg/L Missouri DNR
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Metric Abbreviation Analysis Method Water Quality Criteria Source
Total Organic Carbon TOC EPA Method 4152 | e e
Total Iron TFe EPA Method 6010C <1 mg/L Missouri DNR
Screening value: <0.049 mg/L, with any other
Total Phosphorus TP EPA Method 365.2 eutrophication impacts Missouri DNR
Total Suspended Solids TSS EPA Method 160.2 <116 mg/L: streams or <12 mg/L:lakes | = -
Trifluralin EPA Method 8270C <5ug/L: DWS Missouri DNR
Turbidity Turb Multiparameter Meter | —— | e
Volatile Suspended Solids VSS EPA Method 1604 | e 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.

WBC is whole body contact recreation. SCR is secondary contact recreation. USEPA* refers to the Federal EPA reference nutrient conditions for level Il ecoregion 72 lakes and

rivers.
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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 204.17 20055 70 7.26 | 177.16 17650 22 8.98
TR 198.96 198.40 16 13.01 182.88 183.55 4 28.66
TRIB 290.50 249.00 80 30.61 222.74 208.30 20 41.76
ORP RS 315.36 33550 70 2765 | 256.30 181.40 22 71.81
TR 312.71 336.50 16 55.33 226.13 216.45 4 133.06
TRIB 285.28  313.00 80 24.61 250.59  253.05 20 38.39

*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 9.81 9.81 20 0.55 9.63 9.52 4 1.18
TR 10.76 10.20 4 211 10.18 10.18 1
TRIB 8.75 8.47 19 0.74 10.40 10.32 5 0.34
Summer RS 7.34 7.22 42 0.31 6.99 6.80 12 0.91
TR 7.82 7.91 10 0.81 7.25 7.25 2 20.90
TRIB 8.25 7.62 50 0.59 7.18 7.28 10 0.51
Fall RS 6.96 6.92 6 0.32
TR 8.44 8.44 1
TRIB 9.66 9.61 5 1.50
Winter RS 12.55 12.67 8 0.40
TR 13.32 13.32 2 2.73
TRIB 13.27 13.14 10 1.07

* During the four sampling events only one DO reading was recorded below the standard. On August 28, 2019 DO was recorded at
4.91 mg/L at MTL-66.
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Average Temperature
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Spring Summer Winter Fall
Season
m Historic Ave Temp  m®2019 Ave Temp
Historical Reference 2014-2018 2019
CL CL
Season Location Mean Median  Count (95.0%) Mean Median Count  (95.0%)
Spring RS 15.64 16.75 20 1.67 7.88 7.90 4 1.99
TR 13.46 13.73 4 3.09 6.10 6.10 1
TRIB 17.29 18.26 20 1.93 8.48 8.50 5 1.84
Summ
er RS 26.42 26.40 42 0.68 23.01 23.30 12 1.42
TR 24.61 25.71 10 2.34 20.59 20.59 2 48.42
TRIB 25.83 25.76 50 1.06 21.83 22.02 10 1.68
Fall RS 15.46 15.56 6 0.49
TR 16.00 16.00 1
TRIB 12.40 11.56 5 2.09
Winter RS 6.07 6.08 8 1.55
TR 5.83 5.83 2 16.17
TRIB 8.32 8.51 10 2.35
* All recorded surface temperatures in 2019 were within the acceptable range when compared to the historical data.
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2019 Tail Race DO & Temperature
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*Data recorded by multi-parameter sonde at tail race. Red line placed at the standard of 5 mg/L level. DO fell below 5 mg/L
multiple times during 2019.
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2019 Re-regulation Dam Shallow DO & Temperature
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*Data recorded by multi-parameter sonde at tail race. Red line placed at the standard of 5 mg/L level. DO fell below 5 mg/L
multiple times during 2019.
2019 Re-regulation Dam Deep DO & Temperature
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*Data recorded by multi-parameter sonde at tail race. Red line placed at the standard of 5 mg/L level. DO fell below 5 mg/L
multiple times 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 (95.0%) Mean Median  Count (95.0%)
pH RS 7.99 7.88 0.14 7.56 7.57 22 0.20
TR 8.01 8.01 0.34 7.63 7.76 4 1.08
TRIB 7.82 7.80 0.16 7.66 7.66 20 0.14

*All pH readings were within the water quality standard 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 0.62 0.66 17 0.20 0.76 0.89 4 0.76
RS 0.61 0.58 68 0.11 0.64 0.74 16 0.15
TR 0.54 0.55 34 0.10 0.72 0.81 8 0.34
TRIB 0.59 0.32 65 0.17 0.61 0.65 16 0.11
NH3N RB 0.06 0.05 17 0.02 0.08 0.05 4 0.13
RS 0.07 0.05 68 0.02 0.13 0.07 16 0.09
TR 0.09 0.06 34 0.02 0.06 0.05 8 0.03
TRIB 0.11 0.08 65 0.02 0.10 0.10 16 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 0.049 mg/L.
Historical Reference 2014-2018 2019
CL CL
Location Mean Median Count (95.0%) Mean Median  Count  (95.0%)
Ortho RB 0.03 0.02 17 0.01 0.13 0.16 4 0.12
RS 0.03 0.02 68 0.01 0.14 0.08 16 0.07
TR 0.04 0.03 34 0.01 0.12 0.09 8 0.10
TRIB 0.08 0.07 65 0.02 0.13 0.11 16 0.04
TP RB 0.08 0.06 17 0.03 0.30 0.35 4 0.21
RS 0.10 0.08 68 0.02 0.29 0.24 16 0.11
TR 0.12 0.08 34 0.04 0.23 0.23 8 0.12
TRIB 0.36 0.27 65 0.08 0.64 0.57 16 0.20

*Total phosphorus exceeded the geometric mean screening value of 0.049 mg/L as well as at 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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Historical Reference 2014-2018 2019
CL(95.0 CL(95.0
Location  Mean Median  Count %) Mean Median  Count %)
Chla RS 9.08 6.00 67 2.25 8.74 3.40 16 6.46
Pheo a RS 1.95 2.00 67 0.25 1.21 1.00 16 0.25

*Based on the geometric mean, neither the criterion (30 mg/cu m) nor the screening value (18 mg/cu m) were exceeded in 2019.

2019 Secchi Disk
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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 14.35 2.82 18 10.13 37.54 27.03 22 16.08
TR 8.30 4.07 4 17.45 25.57 22.15 4 35.43
TRIB 54.16 18.68 20 35.95 116.89 84.30 20 58.67
TDS RS 144.11 146.00 18 4.82 115.14 114.50 22 5.81
TR 141.25 142.00 4 14.02 118.75 119.00 4 18.30
TRIB 222.85 192.50 20 45,78 144.75 135.50 20 27.13

* The TDS criterion (250 mg/L) was exceeded once on October 23, 2019 at MTL-5. All other observations were within the

referenced water quality standard during 2019.
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Average Suspended Solids
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*Reference total suspended solids standard is 116 mg/L for streams and 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 7.14 5.73 67 1.66 15.77 8.60 16 9.53
TR 12.91 8.65 34 6.42 15.60 8.07 8 18.61
TRIB 94.19 24.90 65 41.90 187.21 77.65 16 145.08
VSS RS 2.00 2.00 67 0.17 3.07 2.75 16 0.95
TR 2.55 212 34 0.54 2.97 1.64 8 1.91
TRIB 9.98 5.00 65 3.18 18.54 10.35 16 12.77
NVSS RS 5.14 3.60 67 1.57 12.70 5.54 16 8.76
TR 10.36 6.19 34 5.92 12.62 6.60 8 17.09
TRIB 84.20 21.25 65 38.79 168.67 67.30 16 132.35

*In 2019 the TSS stream standard (116 mg/L) was exceeded in the tributaries in April, May, and August, while the TSS lake

standard (12 mg/L) was exceeded multiple times in the lake in April, May, and October.
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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 5.78 5.80 18 0.43 6.13 6.10 4 0.48
RS 5.93 5.90 67 0.20 6.27 6.10 16 0.23
TR 5.87 5.65 34 0.53 6.09 6.10 8 0.17
TRIB 7.47 7.30 65 0.49 7.18 7.15 16 0.46

*This study does not recognize a water quality criteria for TOC.
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*Red line indicates the standard for manganese of 0.05 mg/L.
Historical Reference 2014-2018 2019
CL(95.0% CL(95.0%
Location Mean Median Count ) Mean Median  Count )
Iron RB 0.81 0.66 17 0.40 2.40 2.50 4 1.88
TR 0.95 0.69 34 0.33 1.97 1.47 8 1.55
Mang RB 0.03 0.02 17 0.01 0.26 0.21 4 0.37
TR 0.07 0.06 34 0.02 0.09 0.08 8 0.03

*In 2019 iron exceeded the standard of 1 mg/L near the lake bottom in front of the dam as well as in the discharges of both the main
dam and re-regulation dam. Manganese exceeded the criterion of 0.05 mg/L at every sampling event in front of the dam and in the

discharges of both the main dam and re-regulation dam.
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Average Pesticides
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*Of the eight pesticides tested, only the above four were reported above detection levels for the period 2014-2019.
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Alachlor
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Historical Reference 2014-2018 2019
CL(95.0 CL(95.0
Location Mean Median Count %) Mean Median Count %)
Alachlor RS 0.20 0.20 65 0.00 0.21 0.20 16 0.01
TR 0.21 0.20 34 0.00 0.22 0.22 8 0.01
TRIB 0.21 0.20 65 0.00 0.22 0.22 16 0.01

*The criterion of 2 ug/L for Alachlor was not exceeded in 2019 as all observations were under the detection limit..
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Atrazine
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Historical Reference 2014-2018 2019
CL(95.0 CL(95.0
Location Mean Median Count %) Mean Median Count %)
Atrazine RS 0.70 0.45 65 0.28 0.82 0.51 16 0.41
TR 0.57 0.52 34 0.13 0.72 0.58 8 0.43
TRIB 2.60 0.32 63 1.20 0.73 0.22 16 0.74

*The criterion of 3 ug/L for Atrazine was exceeded once at MTL-5 in 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 1.11 0.85 65 0.23 1.09 1.17 16 0.36
TR 1.00 0.83 34 0.25 1.10 1.13 8 0.61
TRIB 1.23 0.50 65 0.40 0.45 0.24 16 0.19
*The criterion of 70 ug/L for Metolachlor was not exceeded in 2019.
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Metribuzin
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Historical Reference 2014-2018 2019
Location Mean Median Count CL(95.0%) Mean Median Count CL(95.0%)
Metribuzin RS 0.20 0.20 65 0.00 0.21 0.20 16 0.01
TR 0.20 0.20 34 0.00 0.22 0.22 8 0.01
TRIB 0.25 0.20 65 0.04 0.22 0.22 16 0.01

*The criterion of 100 ug/L for Metribuzin was not exceeded in 2019.
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*Whole body contact recreation standard is geometric mean of <206 cfu/100mL. Secondary body contact recreation standard is
geometric mean of <1,134 cfu/100mL.

Historical Reference 2014-2018 2019
CL CL
Marina Location  Mean Median Count  (95.0%) Mean Median Count  (95.0%)
Blackjack 29.42 11.00 12 27.99 252.33 175.00 3 664.55
Indian Creek 29.08 20.50 12 22.50 245.67 350.00 3 448.91
*Marina bacteria levels did not exceed the water quality standard in 2019.
2019 Swimming Beach Bacteria Levels (E. Coli MPN / 100mL)
Mark Twain State Park Public Beach
Sample Location
Right Duplicate Left Geometric Mean
5/20/2019 10.9 14.6 10.8 11.98
6/10/2019 52 16.1 14.6 23.04
6/17/2019 355 9.7 18.56
6/24/2019 461.1 >2419.6 >1056.26
7/1/2019 24.6 172.2 65.09
7/8/2019  27.9 47.3 37.3 36.65
7/15/2019 20.9 3 7.92
7/22/2019 5.2 15.3 8.92
7/29/2019 77.1 118.7 95.66
8/5/2019 <1 <1 <1 <1
8/12/2019 298.7 133.4 199.62
8/19/2019 2 1 141
8/26/2019 33.6 48 40.16
*Beach bacteria levels exceeded the reference water quality criterion once on June 24, 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, Atrazine, TSS, Fe, Mn, and TP were
evident. In addition, estimated TSI levels were indicative of a hyper eutrophic system.

During the four sampling events in 2019, DO was recorded below 5 mg/L one time in
August at site MTL-66 (4.91 mg/L) in the upper lake. DO readings are taken daily at the
Cannon Dam tailrace and at the Re-regulation Dam to monitor conditions in the re-
regulation pool and the discharge into the lower Salt River. As with previous years, there
were many instances of DO falling under 5 mg/L once the lake stratified and during times
of power generation. When the lake stratifies and conditions allow, surface water is
spilled through the tainter gates to mix with the anoxic water coming through the turbines
to improve the downstream conditions. DO and temperature readings are monitored
daily and there is a weekly coordination meeting that occurs between the USACE, state
of Missouri, and Southwestern Power Administration to address this issue.

Pesticides are commonly used throughout much of the agricultural landscape that the
Salt River flows. Of the eight pesticides tested, only Alachlor, Atrazine, Metolachlor, and
Metribuzin were detected between 2014 and 2019. Of those four, only Atrazine was
found to exceed the criteria. In 2019 the Atrazine drinking water standard (3 ug/L) was
exceeded once with a level of 5.66 ug/L at MTL-5 on May 29. Atrazine levels were
recorded over the standard multiple times in the tributaries historically. The 2019
Atrazine average (0.62 ug/L) is lower than the historic Atrazine average (1.50 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. Low levels of pesticides have historically
been observed in the tailrace.

Total solids can affect water quality by increasing temperature through the absorption of
sunlight by suspended patrticles in the water column, and consequently reduce DO.
Total solids are also strongly correlated with water clarity and the presence of
Macrophytes. Missouri has no numeric water quality criteria for total suspended solids.
USACE uses a reference standard (IL EPA) as well as historical comparison. In 2019
the TSS reference stream standard (116 mg/L) was exceeded in the tributaries in April,
May, and August, while the TSS lake standard (12 mg/L) was exceeded multiple times in
April, May, and October. Historical TSS levels are similar to the 2019 results with the
following exception. Average TSS 2019 levels in the tributaries(187.21 mg/L) are much
higher than the historical tributary average (94.19 mg/L). This is likely due to the
sampling events in 2019 occurring after rain events.
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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 and downstream of
Cannon dam as well as below the Re-regulation dam. 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. However, the high TFe levels observed downstream of both
dams may indicate an upward trend. Similarly, TMn in 2019 exceeded the criterion
above and below Cannon dam as well as below the Re-regulation dam. 2019 TMn
levels are significantly higher then historical levels. Historically, TMn has also exceeded
the criterion multiple times in the above and below Cannon dam and below the Re-
regulation dam. Future monitoring is imperative to document potential trends.

TP levels have surpassed the criterion for several years. In 2019 the TP criterion was
exceeded at all locations with a geometric mean across all sites of 0.29 mg/L, which is
an increase when compared to the historical geometric mean of 0.12 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 were individual instances of the CHL_a screening value and criterion
being exceeded, the geometric mean was not exceeded. The 2019 average CHL_a
level (8.74 mg/cm3) was not significantly different compared to the historical average
(9.08 mg/cm?). 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 Mark Twain Lake was 70.5. Mark Twain Lake is considered hyper-eutrophic
based on this TSI level. This does not necessarily mean the water quality is poor, but
that its trophic level indicates nutrient levels are abundant, which can support an
abundance of plants and algae. Long term monitoring and analyses are important to
assess changes over time.

Swimming beach bacteria levels exceeded the criterion one time in 2019 on June 24 at
Mark Twain State Park Public Beach, but the sample immediately following was low. All
remaining parameters evaluated during the 2019 water quality monitoring effort were
within designated criteria or within historical reference norms.

USACE-MVS | Water Quality Report: Mark Twain Lake 2019 39



MONITORING PROGRAM RECOMMENDATIONS

The 2018 water quality report compiled by the Missouri Department of Natural
Resources (MDNR) has listed the following impairments: Middle Fork Salt River
impaired for total suspended solids and dissolved oxygen, South Fork Salt River as
impaired for dissolved oxygen, Black Creek Tributary to the North Fork Salt River as
impaired for E. coli, North Fork Salt River and Mark Twain Lake as impaired for mercury,
and the Salt River below the dam as impaired for mercury and dissolved oxygen. In
order to better understand and monitor these impairments the following additional
monitoring is recommended: bacteria and mercury at site MTL-11 and mercury at sites
MTL-22, MTL-33, MTL-66, MTL-77, MTL-1, and MTL-12.

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 Mark Twain Lake in 2018, and prior to that in 2007. During
these last analyses multiple exceedances over the recommended criteria were
observed. ldentifying 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 Mark Twain Lake it is recommended that Nitrite
(NO2) and Total Kjeldahl 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 and is used by the state of Missouri to capture all lakes trophic status
included in the 305(b) report. 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.

According to the Missouri State Code of Regulations 10CSR20-7.031, the parameters
TP, TN, and CHL_a must be sampled a minimum of four times per year in order to
calculate a geometric mean to be compared to the state’s ecoregion criteria thresholds.
Thus, given the hypereutrophic status of Mark Twain Lake, it is imperative that sampling
remain at a minimum of four events per year.

USACE-MVS | Water Quality Report: Mark Twain Lake 2019 40



WORKS CITED

Carlson, R. E. (1977). A Trophic State Index for Lakesl. Limnology and Oceanography,
22(2), 361-369.

USACE. (2018). Engineering and Design: Water Quality Management. USACE ER
1110-2-8154. Washington D.C.

USACE. (1987). Engineering and Design: Reservoir Water Quality Analysis. USACE
ER 1110-2-1201. Washington D.C.

IEPA. (2018). https://www?2.illinois.gov/epa/topics/water-quality/watershed-
management/tmdls/Pages/303d-list.aspx

USACE-MVS | Water Quality Report: Mark Twain Lake 2019 41


https://www2.illinois.gov/epa/topics/water-quality/watershed-management/tmdls/Pages/303d-list.aspx
https://www2.illinois.gov/epa/topics/water-quality/watershed-management/tmdls/Pages/303d-list.aspx

APPENDIX A: FIELD DATA



Sp

Depth DO ORP Temp Cond TDS | Turbidity

Date Site (m) (mg/L) pH (mV) (°C) | (uS/cm) | (mg/L) | (FNU)
4/2/2019 1 0.6 10.18 7.44 171.9 6.1 203.3 132 36.1
4/2/2019 11 0.5 10.12 7.65 196.6 10.1 210.1 137 238.7
4/2/2019 12 0.9 10.66 7.32 293.4 6.1 206.5 134 36.3
4/2/2019 22 0.5 10.58 7.56 213.9 6.4 196.7 128 32.9
4/2/2019 22 1.0 10.58 7.52 214.9 6.4 196.7 128 31.6
4/2/2019 22 2.0 10.57 7.52 215.0 6.4 196.7 128 33.2
4/2/2019 22 3.1 10.52 7.44 219.0 6.2 196.9 128 31.9
4/2/2019 22 4.3 10.49 7.43 220.3 6.1 196.8 128 32.7
4/2/2019 22 5.0 10.47 7.41 221.2 6.0 196.9 128 32.7
4/2/2019 22 6.1 10.43 7.37 223.5 5.7 196.5 128 33.3
4/2/2019 22 7.1 10.38 7.35 224.9 5.6 196.9 128 32.9
4/2/2019 22 8.1 10.35 7.37 224.1 5.5 197.3 128 34.7
4/2/2019 22 9.4 10.34 7.32 226.9 5.4 197.6 128 33.6
4/2/2019 22 10.8 10.32 7.34 226.3 5.3 197.8 129 36.2
4/2/2019 22 11.3 10.31 7.38 224.4 5.3 197.8 129 335
4/2/2019 22 12.4 10.30 7.32 225.0 5.3 197.8 129 34.1
4/2/2019 22 134 10.29 7.30 228.8 5.3 197.8 129 34.7
4/2/2019 22 14.3 10.27 7.46 220.6 5.3 197.8 129 35.2
4/2/2019 22 16.7 10.24 7.34 227.6 5.2 198.0 129 36.2
4/2/2019 33 0.4 9.53 7.48 199.0 7.4 214.3 139 47.8
4/2/2019 33 1.0 9.55 7.50 198.7 7.3 214.4 139 48.6
4/2/2019 33 1.0 9.83 7.47 199.8 7.4 214.2 139 50.2
4/2/2019 66 11 8.90 7.56 208.3 9.3 217.8 142 65.7
4/2/2019 66 2.1 8.87 7.52 208.6 9.2 217.9 142 69.0
4/2/2019 66 3.2 8.81 7.49 210.1 8.9 2175 141 82.6
4/2/2019 66 4.0 8.79 7.44 212.5 8.9 217.2 141 72.8
4/2/2019 66 5.0 8.77 7.43 213.0 8.8 216.9 141 79.8
4/2/2019 66 6.2 8.77 7.42 213.4 8.8 215.7 140 69.3
4/2/2019 66 7.0 8.77 7.41 213.8 8.7 214.1 139 70.8
4/2/2019 66 8.1 8.84 7.39 214.4 7.9 203.4 132 66.1
4/2/2019 66 9.3 9.03 7.34 215.6 7.1 196.5 128 63.0
4/2/2019 66 10.1 9.06 7.33 215.8 7.1 196.5 128 64.9
4/2/2019 66 11.1 8.98 7.31 216.8 7.1 195.8 127 62.7
4/2/2019 66 12.2 8.90 7.29 218.0 7.0 1954 127 62.0
4/2/2019 66 13.1 8.73 7.28 208.8 7.0 196.1 127 305.3
4/2/2019 77 1.1 9.21 7.57 198.0 8.4 209.6 136 68.5
4/2/2019 77 2.1 9.16 7.51 198.3 8.4 210.0 137 66.7
4/2/2019 77 3.0 9.13 7.49 198.7 8.3 210.1 137 74.8
4/2/2019 77 4.0 9.09 7.46 198.9 8.2 210.2 137 68.1
4/2/2019 77 5.2 9.14 7.44 200.0 7.7 206.3 134 81.2
4/2/2019 77 6.1 9.18 7.42 200.6 7.3 202.3 132 60.0
4/2/2019 77 7.1 9.24 7.41 201.3 7.0 200.4 130 61.9




Sp

Depth DO ORP Temp Cond TDS | Turbidity

Date Site (m) (mg/L) pH (mV) (°C) | (uS/cm) | (mg/L) | (FNU)
4/2/2019 77 8.1 9.45 7.40 202.7 6.1 195.0 127 52.6
4/2/2019 77 9.0 9.44 7.38 203.8 6.0 194.4 126 48.8
4/2/2019 77 9.5 9.40 7.38 203.7 6.1 195.1 127 56.6
4/2/2019 77 10.1 9.43 7.37 204.2 6.0 194.3 126 54.0
4/2/2019 77 111 9.42 7.38 203.8 6.0 194.2 126 44.9
4/2/2019 77 12.1 9.39 7.38 204.5 5.9 194.0 126 50.1
4/2/2019 77 13.0 9.36 7.37 204.9 5.9 194.0 126 50.1
4/2/2019 77 14.0 8.53 7.36 149.3 5.9 194.1 126 63.9
4/3/2019 5 1.2 10.32 7.81 149.4 9.2 264.3 172 66.1
4/3/2019 9 0.8 10.18 7.69 191.1 8.5 252.7 164 147.2
4/3/2019 13 11 10.71 7.87 147.3 8.5 295.4 192 57.1
5/29/2019 1 0.3 5.60 6.76 327.0 16.8 189.9 123 52.0
5/29/2019 5 0.7 7.17 7.57 335.0 22.4 249.7 162 143.8
5/29/2019 9 0.5 6.36 7.35 336.8 20.7 122.7 80 279.9
5/29/2019 11 0.0 6.24 7.34 338.6 21.1 20.1 13 237.8
5/29/2019 12 0.6 7.65 6.89 386.1 17.6 1725 112 84.4
5/29/2019 13 0.0 7.39 7.61 351.1 19.9 149.4 97 524.9
5/29/2019 22 1.0 6.95 7.09 422.6 21.7 180.5 117 55.3
5/29/2019 22 2.3 6.92 7.04 425.8 21.7 180.6 117 58.5
5/29/2019 22 3.0 6.87 7.00 427.4 21.6 181.1 118 54.9
5/29/2019 22 4.1 6.32 6.87 433.4 20.0 182.2 118 54.9
5/29/2019 22 5.0 6.04 6.79 437.1 19.3 182.8 119 57.9
5/29/2019 22 5.6 6.10 7.22 408.4 18.8 184.1 120 58.2
5/29/2019 22 6.1 5.83 6.75 438.5 18.7 183.6 119 56.5
5/29/2019 22 7.0 5.51 6.74 439.2 175 185.2 120 47.1
5/29/2019 22 7.9 5.20 6.71 440.8 16.5 186.3 121 50.2
5/29/2019 22 9.1 5.03 6.61 445.5 16.2 186.3 121 51.5
5/29/2019 22 10.1 4.87 6.55 448.4 15.9 185.9 121 53.7
5/29/2019 22 111 4.64 6.51 450.0 15.6 186.3 121 54.7
5/29/2019 22 12.1 3.88 6.50 450.7 14.2 191.6 125 48.9
5/29/2019 22 12.8 3.67 6.49 450.9 13.7 192.3 125 51.0
5/29/2019 22 15.0 3.40 6.53 449.4 12.2 195.7 127 46.7
5/29/2019 22 16.0 3.42 6.60 445.6 12.0 196.5 128 42.6
5/29/2019 22 17.0 3.30 6.66 442.0 115 196.9 128 41.4
5/29/2019 22 18.1 3.13 6.71 439.9 10.6 199.3 130 39.5
5/29/2019 22 19.5 3.04 6.83 434.4 10.1 201.6 131 38.1
5/29/2019 33 0.0 6.76 7.14 450.6 22.1 179.4 117 57.1
5/29/2019 33 1.0 6.65 7.12 451.1 21.2 177.7 115 56.8
5/29/2019 33 2.0 6.54 7.09 452.9 204 181.4 118 55.8
5/29/2019 33 3.1 6.30 7.02 456.8 19.7 182.7 119 55.5
5/29/2019 33 4.1 6.18 6.93 461.0 19.3 182.9 119 55.6
5/29/2019 33 5.1 6.12 6.89 463.5 19.1 182.8 119 54.6
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Depth DO ORP Temp Cond TDS | Turbidity

Date Site (m) (mg/L) pH (mV) (°C) | (uS/cm) | (mg/L) | (FNU)
5/29/2019 33 6.1 5.83 6.80 467.4 18.6 182.4 119 56.4
5/29/2019 33 7.1 5.55 6.67 474.0 174 184.5 120 57.7
5/29/2019 33 8.1 5.46 6.62 476.6 17.2 184.9 120 55.3
5/29/2019 33 9.1 5.09 6.53 480.1 16.7 185.7 121 57.3
5/29/2019 33 10.0 4.69 6.49 481.5 16.2 184.0 120 55.0
5/29/2019 33 11.3 4.24 6.42 483.5 15.8 183.6 119 52.9
5/29/2019 33 12.1 4.22 6.39 484.8 15.2 187.6 122 53.4
5/29/2019 33 12.9 3.30 6.33 487.1 14.2 187.1 122 58.3
5/29/2019 33 14.3 2.83 6.27 488.0 13.3 178.7 116 62.1
5/29/2019 33 15.2 2.77 6.24 489.1 124 189.5 123 59.2
5/29/2019 66 0.0 5.88 7.02 559.6 20.9 166.3 108 99.7
5/29/2019 66 1.1 5.58 6.90 562.1 20.4 156.3 102 112.1
5/29/2019 66 2.1 5.50 6.81 564.4 20.3 157.3 102 102.3
5/29/2019 66 3.0 5.46 6.78 563.6 20.2 158.7 103 94.8
5/29/2019 66 3.1 5.43 6.76 563.9 20.2 158.5 103 104.7
5/29/2019 66 4.1 5.47 6.74 562.6 20.2 159.5 104 107.3
5/29/2019 66 5.1 5.44 6.73 561.6 20.2 162.0 105 104.5
5/29/2019 66 6.1 5.37 6.71 560.6 20.1 164.3 107 103.3
5/29/2019 66 7.0 5.39 6.68 561.9 20.0 169.6 110 83.0
5/29/2019 66 8.0 3.95 6.58 565.7 16.9 181.9 118 70.5
5/29/2019 66 9.1 3.56 6.47 569.4 16.3 182.7 119 71.2
5/29/2019 66 10.2 3.11 6.41 572.1 15.9 182.4 119 70.3
5/29/2019 66 11.0 2.82 6.34 573.6 15.4 180.3 117 88.6
5/29/2019 66 12.1 2.44 6.28 570.8 15.1 181.7 118 84.5
5/29/2019 66 13.2 2.20 6.24 564.0 14.9 183.8 119 82.0
5/29/2019 66 14.2 1.82 6.22 554.7 145 185.8 121 87.2
5/29/2019 66 15.2 1.11 6.19 541.0 14.1 188.8 123 78.3
5/29/2019 66 16.0 0.38 6.16 530.7 12.8 197.0 128 62.8
5/29/2019 77 0.1 5.27 6.98 586.4 21.2 130.9 85 125.8
5/29/2019 77 1.1 5.24 6.85 587.0 21.0 132.1 86 134.6
5/29/2019 77 2.1 5.22 6.80 585.4 21.0 132.7 86 133.3
5/29/2019 77 3.0 5.19 6.74 589.0 20.9 135.7 88 144.8
5/29/2019 77 4.1 5.18 6.71 588.6 20.9 136.5 89 119.5
5/29/2019 77 5.0 5.16 6.68 588.9 20.8 137.5 89 129.9
5/29/2019 77 6.1 5.12 6.68 588.5 20.8 137.6 89 149.4
5/29/2019 77 7.2 4.51 6.62 588.2 19.7 143.9 94 122.6
5/29/2019 77 8.1 4.32 6.56 588.7 19.3 144.9 94 133.3
5/29/2019 77 9.1 3.91 6.49 591.3 18.2 148.5 97 133.1
5/29/2019 77 10.3 3.44 6.41 592.1 16.6 152.7 99 132.4
5/29/2019 77 11.1 3.25 6.35 591.7 15.9 156.4 102 133.9
5/29/2019 77 12.0 3.23 6.32 592.4 15.8 157.3 102 129.0
5/29/2019 77 13.2 2.91 6.29 587.9 15.3 160.6 104 109.2
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Depth DO ORP Temp Cond TDS | Turbidity

Date Site (m) (mg/L) pH (mV) (°C) | (uS/cm) | (mg/L) | (FNU)
5/29/2019 77 14.1 2.79 6.27 584.4 15.1 161.9 105 120.7
5/29/2019 77 15.3 1.77 6.23 571.1 14.0 175.1 114 122.5
5/29/2019 | BJ MAR 0.0 6.98 7.41 503.6 22.7 176.0 114 56.8
5/29/2019 | BJ MAR 1.2 6.70 7.16 510.2 20.5 177.6 115 56.9
5/29/2019 | BJ MAR 7.3 5.73 6.49 487.5 17.8 184.0 120 53.0
5/29/2019 | BJ MAR 13.9 3.27 6.66 487.6 124 194.4 126 50.3
5/29/2019 IC MAR 0.0 6.72 7.33 504.1 21.0 181.7 118 62.0
5/29/2019 IC MAR 1.1 6.65 7.14 506.4 20.6 181.3 118 61.1
5/29/2019 IC MAR 9.0 5.06 6.85 518.9 16.6 182.2 118 65.5
5/29/2019 IC MAR 13.6 3.09 6.49 379.4 13.7 191.0 124 136.8
8/28/2019 1 1.0 8.89 8.25 261.0 24.4 161.1 105 8.2
8/28/2019 5 0.5 7.46 7.56 358.4 22.8 144.3 94 84.2
8/28/2019 9 0.3 6.76 7.65 266.9 22.5 200.3 130 102.9
8/28/2019 11 0.5 6.60 7.52 268.5 23.1 223.4 145 134.0
8/28/2019 12 0.5 8.57 8.11 239.2 26.6 170.6 111 10.0
8/28/2019 13 0.4 7.62 7.66 301.5 21.6 195.5 127 85.8
8/28/2019 22 0.0 8.77 8.47 192.7 25.1 158.2 103 4.9
8/28/2019 22 0.4 8.69 8.46 192.8 25.1 158.3 103 4.9
8/28/2019 22 1.0 8.57 8.46 191.6 25.1 158.4 103 4.9
8/28/2019 22 2.1 8.50 8.43 191.8 25.1 158.3 103 4.9
8/28/2019 22 3.1 8.46 8.42 191.8 25.1 158.3 103 4.7
8/28/2019 22 4.1 8.40 8.41 190.9 25.0 158.3 103 4.9
8/28/2019 22 5.1 8.32 8.39 190.9 25.0 158.3 103 4.9
8/28/2019 22 6.1 8.26 8.35 190.3 25.0 158.3 103 4.9
8/28/2019 22 7.1 8.08 8.31 190.3 24.9 158.4 103 5.1
8/28/2019 22 8.1 8.09 8.29 190.0 24.9 158.3 103 5.9
8/28/2019 22 9.0 0.80 7.99 189.4 21.5 166.2 108 38.2
8/28/2019 22 10.0 0.44 7.90 187.7 17.2 185.9 121 57.8
8/28/2019 22 111 0.28 7.75 183.5 15.9 188.9 123 52.2
8/28/2019 22 12.1 0.23 7.66 183.0 14.0 193.8 126 46.2
8/28/2019 33 0.3 10.14 8.75 129.4 25.8 158.0 103 5.1
8/28/2019 33 1.0 9.44 8.63 135.4 254 158.2 103 4.9
8/28/2019 33 2.0 8.76 8.50 139.7 25.2 158.4 103 4.8
8/28/2019 33 3.1 8.34 8.36 142.6 25.1 158.6 103 4.8
8/28/2019 33 4.0 8.10 8.28 145.2 25.1 158.6 103 4.9
8/28/2019 33 5.2 7.96 8.23 145.9 25.1 158.8 103 4.8
8/28/2019 33 6.3 6.58 8.03 148.2 25.0 159.1 103 5.3
8/28/2019 33 7.2 4.95 7.89 146.4 24.7 159.8 104 6.4
8/28/2019 33 8.2 1.76 7.69 143.3 24.2 161.0 105 12.7
8/28/2019 33 9.0 0.37 7.56 138.8 21.9 167.0 109 37.1
8/28/2019 33 10.1 0.20 7.47 1354 17.0 194.3 126 72.0
8/28/2019 33 11.2 0.16 7.45 134.0 145 193.8 126 49.3
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Depth DO ORP Temp Cond TDS | Turbidity

Date Site (m) (mg/L) pH (mV) (°C) | (uS/cm) | (mg/L) | (FNU)
8/28/2019 33 12.1 0.13 7.28 139.0 134 197.7 129 46.5
8/28/2019 66 0.1 5.11 7.52 1235 25.2 165.7 108 13.2
8/28/2019 66 11 4.91 7.55 121.8 25.1 165.5 108 13.7
8/28/2019 66 2.1 4.48 7.52 123.2 24.9 165.4 108 15.1
8/28/2019 66 3.1 4.47 7.50 125.0 24.9 165.4 108 14.9
8/28/2019 66 4.1 4.25 7.48 126.8 24.8 165.5 108 15.7
8/28/2019 66 5.1 4.19 7.49 126.9 24.8 165.4 107 155
8/28/2019 66 6.1 4.22 7.46 129.6 24.7 165.5 108 14.6
8/28/2019 66 7.2 1.00 7.37 116.8 23.4 176.6 115 29.3
8/28/2019 66 8.0 0.44 7.28 -23.5 184 212.4 138 86.6
8/28/2019 66 9.1 0.24 7.26 -46.7 15.2 216.2 141 89.3
8/28/2019 66 9.9 0.17 7.23 -62.5 14.6 225.0 146 84.8
8/28/2019 66 10.7 0.14 7.19 -73.0 13.4 237.6 154 128.5
8/28/2019 77 0.1 5.15 7.49 126.1 25.2 165.7 108 13.3
8/28/2019 77 0.6 7.27 7.84 131.7 25.0 169.6 110 11.1
8/28/2019 77 1.2 7.24 7.84 136.0 25.0 169.6 110 114
8/28/2019 77 2.0 6.86 7.81 142.6 24.8 169.4 110 10.6
8/28/2019 77 3.1 6.42 7.73 148.7 24.7 169.4 110 10.3
8/28/2019 77 4.1 6.15 7.55 161.0 24.6 169.1 110 104
8/28/2019 77 5.2 5.99 7.44 168.4 24.5 168.9 110 10.5
8/28/2019 77 6.1 5.38 7.35 173.1 24.2 168.0 109 115
8/28/2019 77 7.0 0.64 7.13 117.6 22.8 171.8 112 22.9
8/28/2019 77 8.2 0.29 6.95 28.7 18.9 185.1 120 61.9
8/28/2019 77 9.5 0.12 6.75 -0.2 17.2 193.8 126 70.4
8/28/2019 | BJ MAR 0.0 9.61 8.00 126.5 25.5 157.9 103 4.7
8/28/2019 | BJ MAR 0.4 9.08 8.23 1335 25.2 158.1 103 5.3
8/28/2019 | BJ MAR 6.1 7.09 7.90 148.4 24.8 158.8 103 5.7
8/28/2019 | BJ MAR 10.3 1.09 7.76 138.1 17.6 186.1 121 162.3
8/28/2019 IC MAR 0.5 6.90 7.68 171.2 24.9 163.1 106 6.5
8/28/2019 IC MAR 4.6 6.48 7.63 174.8 24.6 162.6 106 8.4
8/28/2019 IC MAR 9.4 1.39 7.48 126.6 19.3 181.1 118 62.5
10/23/2019 1 1.0 8.44 8.07 144.6 16.0 177.2 115 6.0
10/23/2019 5 0.3 11.37 8.12 158.9 12.3 404.5 263 8.1
10/23/2019 5 0.3 11.37 8.12 158.9 12.3 404.5 263 8.1
10/23/2019 9 0.2 8.73 7.79 173.1 11.6 297.8 194 36.6
10/23/2019 9 0.2 8.73 7.79 173.1 11.6 297.8 194 36.6
10/23/2019 11 0.5 9.60 7.93 153.7 11.5 352.7 229 35.1
10/23/2019 11 0.5 9.60 7.93 153.7 115 352.7 229 35.1
10/23/2019 11 0.5 9.61 7.93 154.0 115 352.7 229 31.9
10/23/2019 11 0.5 9.61 7.93 154.0 115 352.7 229 31.9
10/23/2019 12 0.5 8.36 7.81 178.7 15.3 175.6 114 8.2
10/23/2019 13 0.2 10.25 7.90 187.2 11.3 346.7 225 20.0
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Depth DO ORP Temp Cond TDS | Turbidity

Date Site (m) (mg/L) pH (mV) (°C) | (uS/cm) | (mg/L) | (FNU)
10/23/2019 13 0.2 10.25 7.90 187.2 11.3 346.7 225 20.0
10/24/2019 22 0.2 7.39 7.66 130.7 15.9 175.1 114 6.5
10/24/2019 22 0.2 7.39 7.66 130.7 15.9 175.1 114 6.5
10/24/2019 22 1.1 7.20 7.61 152.3 15.9 1754 114 6.5
10/24/2019 22 1.1 7.20 7.61 152.3 15.9 1754 114 6.5
10/24/2019 22 2.0 7.17 7.59 161.0 15.9 1754 114 6.7
10/24/2019 22 2.0 7.17 7.59 161.0 15.9 1754 114 6.7
10/24/2019 22 3.1 7.15 7.57 166.7 15.9 175.5 114 6.8
10/24/2019 22 3.1 7.15 7.57 166.7 15.9 1755 114 6.8
10/24/2019 22 4.1 7.13 7.51 1725 15.9 1754 114 6.6
10/24/2019 22 4.1 7.13 7.51 1725 15.9 1754 114 6.6
10/24/2019 22 5.1 7.12 7.52 1745 15.9 1755 114 6.4
10/24/2019 22 5.1 7.12 7.52 174.5 15.9 175.5 114 6.4
10/24/2019 22 6.1 7.11 7.51 176.8 15.9 1754 114 6.4
10/24/2019 22 6.1 7.11 7.51 176.8 15.9 1754 114 6.4
10/24/2019 22 7.0 7.09 7.50 178.2 15.9 1754 114 6.4
10/24/2019 22 7.0 7.09 7.50 178.2 15.9 1754 114 6.4
10/24/2019 22 8.1 7.06 7.47 181.4 15.9 175.5 114 6.5
10/24/2019 22 8.1 7.06 7.47 181.4 15.9 1755 114 6.5
10/24/2019 22 9.0 7.05 7.46 182.6 15.9 175.3 114 6.9
10/24/2019 22 9.0 7.05 7.46 182.6 15.9 175.3 114 6.9
10/24/2019 22 10.2 6.95 7.45 184.3 15.9 175.9 114 6.8
10/24/2019 22 10.2 6.95 7.45 184.3 15.9 175.9 114 6.8
10/24/2019 22 11.2 6.42 7.42 186.3 15.7 177.3 115 10.6
10/24/2019 22 11.2 6.42 7.42 186.3 15.7 177.3 115 10.6
10/24/2019 22 12.1 5.94 7.37 188.1 15.6 178.2 116 114
10/24/2019 22 12.1 5.94 7.37 188.1 15.6 178.2 116 114
10/24/2019 22 13.1 5.06 7.32 190.1 15.3 181.3 118 14.4
10/24/2019 22 13.1 5.06 7.32 190.1 15.3 181.3 118 144
10/24/2019 22 14.0 1.01 7.21 192.0 14.2 196.1 127 30.2
10/24/2019 22 14.0 1.01 7.21 192.0 14.2 196.1 127 30.2
10/24/2019 22 14.6 0.51 7.15 191.0 13.6 202.8 132 34.9
10/24/2019 22 14.6 0.51 7.15 191.0 13.6 202.8 132 34.9
10/24/2019 22 154 0.39 7.10 181.0 13.1 206.6 134 39.2
10/24/2019 22 154 0.39 7.10 181.0 13.1 206.6 134 39.2
10/24/2019 33 0.2 6.88 7.69 131.4 15.9 175.2 114 7.4
10/24/2019 33 0.2 6.88 7.69 131.4 15.9 175.2 114 7.4
10/24/2019 33 1.0 6.68 7.60 140.8 15.9 1754 114 7.4
10/24/2019 33 1.0 6.68 7.60 140.8 15.9 1754 114 7.4
10/24/2019 33 1.7 6.59 7.77 119.7 15.9 175.5 114 7.2
10/24/2019 33 1.7 6.59 7.77 119.7 15.9 1755 114 7.2
10/24/2019 33 2.1 6.58 7.75 130.6 15.9 1754 114 7.1
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Depth DO ORP Temp Cond TDS | Turbidity
Date Site (m) (mg/L) pH (mV) (°C) | (uS/cm) | (mg/L) | (FNU)
10/24/2019 33 2.1 6.58 7.75 130.6 15.9 1754 114 7.1
10/24/2019 33 3.1 6.58 7.73 1354 15.9 175.6 114 7.7
10/24/2019 33 3.1 6.58 7.73 135.4 15.9 175.6 114 7.7
10/24/2019 33 3.1 6.56 7.72 138.2 15.9 1754 114 7.6
10/24/2019 33 3.1 6.56 7.72 138.2 15.9 1754 114 7.6
10/24/2019 33 4.1 6.53 7.72 141.1 15.9 1754 114 7.4
10/24/2019 33 4.1 6.53 7.72 141.1 15.9 1754 114 7.4
10/24/2019 33 5.0 6.53 7.71 142.5 15.9 175.5 114 7.3
10/24/2019 33 5.0 6.53 7.71 142.5 15.9 1755 114 7.3
10/24/2019 33 6.0 6.53 7.69 145.8 15.9 175.6 114 7.7
10/24/2019 33 6.0 6.53 7.69 145.8 15.9 175.6 114 7.7
10/24/2019 33 7.0 6.61 7.62 153.5 15.9 1754 114 7.4
10/24/2019 33 7.0 6.61 7.62 153.5 15.9 1754 114 7.4
10/24/2019 33 8.1 6.62 7.67 151.4 15.9 1754 114 7.1
10/24/2019 33 8.1 6.62 7.67 151.4 15.9 1754 114 7.1
10/24/2019 33 9.1 6.63 7.65 154.3 15.9 175.3 114 7.0
10/24/2019 33 9.1 6.63 7.65 154.3 15.9 175.3 114 7.0
10/24/2019 33 10.3 6.65 7.65 155.1 15.8 175.3 114 7.0
10/24/2019 33 10.3 6.65 7.65 155.1 15.8 175.3 114 7.0
10/24/2019 33 11.1 6.65 7.65 156.4 15.8 175.3 114 7.0
10/24/2019 33 11.1 6.65 7.65 156.4 15.8 175.3 114 7.0
10/24/2019 33 12.0 6.66 7.64 158.6 15.8 175.3 114 7.1
10/24/2019 33 12.0 6.66 7.64 158.6 15.8 175.3 114 7.1
10/24/2019 33 13.3 6.63 7.59 162.7 15.8 175.3 114 7.6
10/24/2019 33 13.3 6.63 7.59 162.7 15.8 175.3 114 7.6
10/24/2019 33 14.1 6.33 7.59 162.7 15.8 175.9 114 9.0
10/24/2019 33 14.1 6.33 7.59 162.7 15.8 175.9 114 9.0
10/24/2019 33 15.0 5.35 7.55 164.0 15.8 176.9 115 9.8
10/24/2019 33 15.0 5.35 7.55 164.0 15.8 176.9 115 9.8
10/24/2019 33 15.8 1.12 7.34 43.1 12.7 210.1 137 57.3
10/24/2019 33 15.8 1.12 7.34 43.1 12.7 210.1 137 57.3
10/24/2019 33 16.0 0.52 7.23 23.2 12.2 217.3 141 63.6
10/24/2019 33 16.0 0.52 7.23 23.2 12.2 217.3 141 63.6
10/24/2019 66 0.2 7.05 7.74 122.7 14.9 186.6 121 24.5
10/24/2019 66 0.2 7.05 7.74 122.7 14.9 186.6 121 24.5
10/24/2019 66 1.0 6.98 7.72 128.3 15.0 186.7 121 24.6
10/24/2019 66 1.0 6.98 7.72 128.3 15.0 186.7 121 24.6
10/24/2019 66 2.0 6.96 7.69 132.3 15.0 186.7 121 24.8
10/24/2019 66 2.0 6.96 7.69 132.3 15.0 186.7 121 24.8
10/24/2019 66 3.1 6.95 7.65 137.4 15.0 186.6 121 24.8
10/24/2019 66 3.1 6.95 7.65 1374 15.0 186.6 121 24.8
10/24/2019 66 4.0 6.93 7.64 141.4 15.0 186.6 121 234




Sp

Depth DO ORP Temp Cond TDS | Turbidity
Date Site (m) (mg/L) pH (mV) (°C) | (uS/cm) | (mg/L) | (FNU)
10/24/2019 66 4.0 6.93 7.64 141.4 15.0 186.6 121 234
10/24/2019 66 5.2 6.93 7.60 145.0 15.0 186.7 121 23.9
10/24/2019 66 5.2 6.93 7.60 145.0 15.0 186.7 121 23.9
10/24/2019 66 6.0 6.91 7.59 146.8 15.0 186.7 121 23.7
10/24/2019 66 6.0 6.91 7.59 146.8 15.0 186.7 121 23.7
10/24/2019 66 7.1 6.89 7.58 148.1 15.0 186.8 121 24.0
10/24/2019 66 7.1 6.89 7.58 148.1 15.0 186.8 121 24.0
10/24/2019 66 8.2 6.88 7.56 150.6 15.0 186.7 121 23.0
10/24/2019 66 8.2 6.88 7.56 150.6 15.0 186.7 121 23.0
10/24/2019 66 9.0 6.88 7.57 151.2 15.0 186.7 121 24.3
10/24/2019 66 9.0 6.88 7.57 151.2 15.0 186.7 121 24.3
10/24/2019 66 10.0 6.87 7.57 152.6 15.0 186.7 121 24.5
10/24/2019 66 10.0 6.87 7.57 152.6 15.0 186.7 121 24.5
10/24/2019 66 10.9 6.86 7.56 153.2 15.0 186.7 121 24.2
10/24/2019 66 10.9 6.86 7.56 153.2 15.0 186.7 121 24.2
10/24/2019 77 0.2 6.90 7.73 165.9 14.9 184.7 120 28.4
10/24/2019 77 0.2 6.90 7.73 165.9 14.9 184.7 120 28.4
10/24/2019 77 11 6.86 7.68 167.2 14.9 184.9 120 29.5
10/24/2019 77 1.1 6.86 7.68 167.2 14.9 184.9 120 29.5
10/24/2019 77 2.1 6.84 7.68 165.4 14.9 185.0 120 29.7
10/24/2019 77 2.1 6.84 7.68 165.4 14.9 185.0 120 29.7
10/24/2019 77 3.1 6.84 7.69 164.7 14.9 184.9 120 28.5
10/24/2019 77 3.1 6.84 7.69 164.7 14.9 184.9 120 28.5
10/24/2019 77 4.0 6.84 7.73 161.7 14.9 185.0 120 28.5
10/24/2019 77 4.0 6.84 7.73 161.7 14.9 185.0 120 28.5
10/24/2019 77 5.1 6.83 7.72 162.3 14.9 184.9 120 27.6
10/24/2019 77 5.1 6.83 7.72 162.3 14.9 184.9 120 27.6
10/24/2019 77 6.1 6.82 7.68 165.3 14.9 184.9 120 28.0
10/24/2019 77 6.1 6.82 7.68 165.3 14.9 184.9 120 28.0
10/24/2019 77 7.1 6.82 7.63 168.0 14.9 184.9 120 30.0
10/24/2019 77 7.1 6.82 7.63 168.0 14.9 184.9 120 30.0
10/24/2019 77 7.9 6.81 7.63 169.1 14.9 185.0 120 32.5
10/24/2019 77 7.9 6.81 7.63 169.1 14.9 185.0 120 32.5
10/24/2019 77 9.1 6.81 7.65 168.9 14.9 185.0 120 29.5
10/24/2019 77 9.1 6.81 7.65 168.9 14.9 185.0 120 29.5
10/24/2019 77 10.1 6.81 7.62 171.1 14.9 185.0 120 30.5
10/24/2019 77 10.1 6.81 7.62 171.1 14.9 185.0 120 30.5
10/24/2019 77 11.0 6.79 7.60 1734 14.9 185.2 120 29.0
10/24/2019 77 11.0 6.79 7.60 173.4 14.9 185.2 120 29.0
10/24/2019 | BJ MAR 1.0 6.63 7.57 154.9 15.8 175.2 114 7.4
10/24/2019 | BJ MAR 1.0 6.63 7.57 154.9 15.8 175.2 114 7.4
10/24/2019 | BJ MAR 2.4 6.58 7.56 155.5 15.8 175.3 114 7.7




Sp

Depth DO ORP Temp Cond TDS | Turbidity

Date Site (m) (mg/L) pH (mV) (°C) | (uS/cm) | (mg/L) | (FNU)
10/24/2019 | BJ MAR 2.4 6.58 7.56 155.5 15.8 175.3 114 7.7
10/24/2019 | BJ MAR 5.0 6.53 7.56 152.3 15.8 175.3 114 8.5
10/24/2019 | BJ MAR 5.0 6.53 7.56 152.3 15.8 175.3 114 8.5
10/24/2019 | IC MAR 1.1 7.43 7.40 145.2 15.3 183.3 119 11.3
10/24/2019 | IC MAR 1.1 7.43 7.40 145.2 15.3 183.3 119 11.3
10/24/2019 | IC MAR 3.5 7.38 7.29 144.0 15.3 183.3 119 11.2
10/24/2019 | IC MAR 3.5 7.38 7.29 144.0 15.3 183.3 119 11.2
10/24/2019 | IC MAR 7.5 7.56 7.33 133.4 15.2 182.8 119 11.8
10/24/2019 | IC MAR 7.5 7.56 7.33 1334 15.2 182.8 119 11.8
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Project Name: Mark Twain Lake : ARDL Report No.: 8469
CASE NARRATIVE (Continued)

LABORATORY CONTROL SAMPLE
The LCS analyses met recovery criteria.

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

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

INTERNAL STANDARD
All internal standard criteria were met.

SURROGATE
All surrogate recovery criteria were met.

INORGANIC FRACTION

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

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

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 were within control limits, except 1 of 2 for iron
and total phosphorus.

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 chlorophyll-a and pheophytin-a,
which was within % the reporting limit and therefore acceptable.

DATA REPORTING QUALIFIERS

The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected.

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

Page 2 of 3
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8469
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ARDIL,
400 Aviation Drive;
Mt. Vernon, Illinois

INC.

62864

Lab Report No: 008469 Report Date:

P.O. Box 1566

04/11/2019

Project Name: MARK TWAIN LAKE
Project No.:

NELAC Certified - IL100308

Analytical Method: 8270C

Prep Method: 3510C

Analysis: NP PESTICIDES

(8270SIM-MOD)

| |
| |
l |
| t
| Field ID: MTL-1 ARDL Lab No.: 008469-01 |
| Desc/Location: MARK TWAIN LAKE Lab Filename: E0410905 |
| Sample Date: 04/02/2019 Received Date: 04/04/2019 |
| Sample Time: 1252 Prep. Date: 04/08/2019 |
| Matrix: WATER Analysis Date: 04/10/2019 |
| Amount Used: 900 mL Instrument ID:  AGS5 |
| Final volume: 1 mL QC Batch: B11037 |
| % Moisture: NA Level: LOW |
| |
i Data Dilution |
| Parameter 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

! |
| SURROGATE RECOVERIES: Limits Results

| Triphenylphosphate 30-130 69% |

Surrogate recoveries marked with '*!

(a) DOD-QSM Accredited Analyte.

Sample 008469-01, NP PESTICIDES (8270SIM-MOD)

indicates they are outside standard limits.

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

Lab Report No: 008469

ARDL, INC.

Report

P.0O. Box 1566
Tllinois 62864

Date: 04/11/2019

Project Name: MARK TWAIN LAKE
Project No.:
NELAC Certified - IL100308

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

Prep Method: 3510C

| I
| |
I |
l |
| Field ID: MTL-5 ARDL Lab No.: 008469-02 |
| Desc/Location: MARK TWAIN LAKE Lab Filename: £E0410908 |
| Sample Date: 04/03/2019 Received Date: 04/04/2019 |
| Sample Time: 0852 Prep. Date: 04/08/2019 |
| Matrix: WATER Analysis Date: 04/10/2019 |
| Amount Used: 900 mL Instrument ID:  AG5 |
| Final Volume: 1 mL QC Batch: B11037 |
| % Moisture: NA Level: LOW |
| |
| Data Dilution |
| Parameter 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 61% |

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

(a) DOD-QSM Accredited Analyte.

Sample 008469-02, NP PESTICIDES

(82705SIM-MOD)

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

Lab Report No: 008469

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

Report Date: 04/11/2019

Project Name: MARK TWAIN LAKE

Analysis: NP PESTICIDES (8270SIM-MOD)

1 !
| Project No.: Analytical Method: 8270C |
[ NELAC Certified - IL100308 Prep Method: 3510C |
l |
| Field ID: MTL-13 ARDL Lab No.: 008469-03 |
| Desc/Location: MARK TWAIN LAKE Lab Filename: E0410909 |
| sample Date: 04/03/2019 Received Date: 04/04/2019 |
| Sample Time: 0820 Prep. Date: 04/08/2019 |
| Matrix: WATER Analysis Date: 04/10/2019 |
| Amount Used: 900 mL Instrument ID: AGS5 |
| Final Volume: 1 mL QC Batch: B11037 |
| % 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 |
1 |
| SURROGATE RECOVERIES: Limits Results |
| Triphenylphosphate 30-130 73% |

l

Surrogate recoveries marked with

{(a) DOD-QSM Accredited Analyte.

Sample 008469-03, NP PESTICIDES (8270

'#!' indicates they are outside standard limits.

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

Lab Report No: 008469 Report Date: 04/11/2019

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

l I
| Project No.: Analytical Method: 8270C |
| NELAC Certified - IL100308 Prep Method: 3510C |
1 l
| Field ID: MTL-9 ARDL Lab No.: 008469-04 ]
| Desc/Location: MARK TWAIN LAKE Lab Filename: E0410910 |
| Sample Date: 04/03/2019 Received Date: 04/04/2019 |
| Sample Time: 0756 Prep. Date: 04/08/2019 |
| Matrix: WATER Analysis Date: 04/10/2019 [
| Amount Used: 800 mL Instrument ID:  AGS5 [
| Final Volume: 1 mL QC Batch: B11037 |
| % Moisture: NA Level: LOW |
| |
| Data Dilution |
| Parameter LOD LOQ Result Flag Units Factor |
l |
| Trifluralin 0.250 0.250 ND UG/L 1

| Atrazine 0.250 0.250 ND UG/L 1

| Metribuzin 0.250 0.250 ND UG/L 1

| Alachlor 0.250 0.250 ND UG/L 1

| Metolachlor 0.250 0.250 ND UG/L 1

| Chlorpyrifos 0.250 0.250 ND UG/L 1

| Cyanazine 0.250 0.250 ND UG/L 1

| Pendimethalin 0.250 0.250 ND UG/L 1

l |
| SURROGATE RECOVERIES: Limits Results |
| Triphenylphosphate 30-130 59% |

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

(a) DOD-QSM Accredited Analyte.

Sample 008469-04, NP PESTICIDES (8270S8IM-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: 008469 Report Date: 04/11/2019

| Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD) |
| Project No.: Analytical Method: 8270C |
| NELAC Certified - IL100308 Prep Method: 3510C ]
I |
| Field ID: MTL-11 ARDL Lab No.: 008469-05 |
| Desc/Location: MARK TWAIN LAKE Lab Filename: E0410911 |
| Sample Date: 04/02/2019 Received Date: 04/04/2019 |
| Sample Time: 1640 Prep. Date: 04/08/2019 |
| Matrix: WATER Analysis Date: 04/10/2019 ]
| Amount Used: 900 mL Instrument ID:  AGS |
| Final Volume: 1 mL QC Batch: B11037 |
| % 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 UuG/L 1

| Pendimethalin 0.222 0.222 ND UG/L 1

I |
| SURROGATE RECOVERIES: Limits Results |
| Triphenylphosphate 30-130 60% |

l |

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

(a) DOD-QSM Accredited Analyte.

Sample 008469-05, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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ARD
400 Aviation D
Mt. Vernon,

Lab Report No: 008469

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

Report Date: 04/11/2019

Project Name: MARK TWAIN LAKE

Analysis: NP PESTICIDES (8270SIM-MOD)

| |
| Project No.: Analytical Method: 8270C |
| NELAC Certified - IL100308 Prep Method: 3510C |
| I
| Field ID: MTL-12 ARDL Lab No.: 008469-06 |
| Desc/Location: MARK TWAIN LAKE Lab Filename: 0410912 [
| Sample Date: 04/02/2019 Received Date: 04/04/2019 |
| Sample Time: 1200 Prep. Date: 04/08/2019 |
| Matrix: WATER Analysis Date: 04/10/2019 |
| Amount Used: 900 mL Instrument ID: AG5 |
| Final Volume: 1 mL QC Batch: B11037 |
| % Moisture: NA Level: LOW |
| |
l Data Dilution |
| Parameter LOD LOQ Result Flag Units Factor |
l l
| 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 |
| l
| SURROGATE RECOVERIES: Limits Results |
| Triphenylphosphate 30-130 63% |

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008469-06, 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.O. Box 1566
Mt. Vernon, Illinois 62864

Lab Report No: 008469 Report Date: 04/11/2019

| Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD) |
| Project No.: Analytical Method: 8270C |
| NELAC Certified - IL100308 Prep Method: 3510C |
l |
| Field ID: MTL-15-0 ARDL Lab No.: 008469-07 |
| Desc/Location: MARK TWAIN LAKE Lab Filename: E0410913 |
| Sample Date: 04/02/2019 Received Date: 04/04/2019 |
| Sample Time: 1540 Prep. Date: 04/08/2019 |
| Matrix: WATER Analysis Date: 04/10/2019 |
| Amount Used: 900 mL Instrument ID:  AGS |
| Final Volume: 1 mL QC Batch: B11037 |
| % Moisture: NA Level: LOW |
l |
| Data Dilution |
| Parameter 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

| Metolachloxr 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 81% |

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

(a) DOD-QSM Accredited Analyte.

Sample 008469-07, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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ARD
400 Aviation D
Mt. Vernon,

Lab Report No: 008469

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

Report Date: 04/11/2019

Project Name: MARK TWAIN LAKE

Analysis: NP PESTICIDES (8270SIM-MOD)

| |
| Project No.: Analytical Method: 8270C |
| NELAC Certified - IL100308 Prep Method: 3510C |
| l
| Field ID: MTL-~22-0 ARDL Lab No.: 008469-08 |
| Desc/Location: MARK TWAIN LAKE Lab Filename: E0410914 |
| Sample Date: 04/02/2019 Received Date: 04/04/2019 |
| Sample Time: 1330 Prep. Date: 04/08/2019 [
| Matrix: WATER Analysis Date: 04/10/2019 |
| Amount Used: 900 mL Instrument ID:  AG5 |
| Final Volume: 1 mL QC Batch: B11037 |
| % Moisture: NA Level: LOW |
| |
| Data Dilution |
| Parameter LOD LOQ Result Flag Units Factor |
I |
| 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 64% |

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008469-08, NP PESTICIDES (8270

'#1 indicates they are outside standard limits.

SIM-MOD) Page 1 of 1
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ARD
400 Aviation D
Mt. Vernon,

Lab Report No: 008469

L, INC.
rive; P.0O. Box 1566
Illinois 62864

Report Date:  04/11/2019

Project Name: MARK TWAIN LAKE

Analysis: NP PESTICIDES (8270SIM-MOD)

| |
| Project No.: Analytical Method: 8270C 1
| NELAC Certified - IL100308 Prep Method: 3510C |
| I
| Field ID: MTL-33-0 ARDL Lab No. : 008469-10 |
| Desc/Location: MARK TWAIN LAKE Lab Filename: E0410915 |
| sample Date: 04/02/2019 Received Date: 04/04/2019 |
| sample Time: 1405 Prep. Date: 04/08/2019 |
| Matrix: WATER Analysis Date: .04/10/2019 |
| Amount Used: 1000 mL Instrument ID: AGS |
| Final Volume: 1 mL QC Batch: B11037 |
| % Moisture: NA Level: LOW |
| l
| Data Dilution |
| Parameter LOD LOQ Result Flag Units Factor |
| l
| Trifluralin 0.200 0.200 ND UG/L 1 |
| Atrazine 0.200 0.200 0.350 UG/L 1 |
| Metribuzin 0.200 0.200 ND UG/L 1 |
| Alachloxr 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 69% |

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008469-10, NP PESTICIDES (8270

'*¢ indicates they are outside standard limits.

SIM-MOD) Page 1 of 1
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ARD
400 Aviation D
Mt. Vernon,

Lab Report No: 008469

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

Report Date: 04/11/2019

Project Name: MARK TWAIN LAKE

Analysis: NP PESTICIDES (8270SIM-MOD)

| |
| Project No.: Analytical Method: 8270C |
| NELAC Certified - IL100308 Prep Method: 3510C |
| |
| Field ID: MTL-66-0 ARDL Lab No.: 008469-11 |
| Desc/Location: MARK TWAIN LAKE Lab Filename: E0410916 |
| Sample Date: 04/02/2019 Received Date: 04/04/2019 |
| Sample Time: 1515 Prep. Date: 04/08/2019 |
| Matrix: WATER Analysis Date: 04/10/2019 |
| Amount Used: 1000 mL Instrument ID: AG5 |
| Final Volume: 1 mL QC Batch: B11037 |
| % Moisture: NA Level: LOW |
| |
| Data Dilution |
| Parameter LOD LOQ Result Flag Units Factor |
| |
| Trifluralin 0.200 0.200 ND UGc/L 1 |
| Atrazine 0.200 0.200 ND Uc/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 UGc/L 1 |
& l
| SURROGATE RECOVERIES: Limits Results |
| Triphenylphosphate 30-130 55% |

l

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008469-11, NP PESTICIDES (8270

'*1 indicates they are outside standard limits.

SIM-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: 008469 Report Date: 04/11/2019

| Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD) |
| Project No.: Analytical Method: 8270C |
| NELAC Certified - IL100308 Prep Method: 3510C |
l |
| Field ID: MTL-77-0 ARDL Lab No.: 008469-12 |
| Desc/Location: MARK TWAIN LAKE Lab Filename: E0410917 |
| sample Date: 04/02/2019 Received Date: 04/04/2019 |
| Sample Time: 1545 Prep. Date: 04/08/2019 |
| Matrix: WATER Analysis Date: 04/10/2019 |
| Amount Used: 1000 mL Instrument ID: AGS |
| Final Volume: 1 mL QC Batch: B11037 |
| % Moisture: NA Level: LOW |
| l
] Data Dilution |
| Parameter LOD LOQ Result Flag Units Factor |
| |
| Trifluralin 0.200 0.200 ND UG/L 1

| Atrazine 0.200 0.200 ND uc/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 62% |

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

(a) DOD-QSM Accredited Analyte.

Sample 008469-12, 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, Illinols 62864

Lab Report No: 008469 Report Date: 04/11/2019
| Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD) [
| Project No.: Analytical Method: 8270C ' |
| NELAC Certified - IL100308 Prep Method: 3510C |
l |
| Field ID: NA ARDL Lab No.: 008469-01B1 |
| Desc/Location: NA Lab Filename: E0410903 |
| Sample Date: NA Received Date: NA |
| sample Time: NA Prep. Date: 04/08/2019 |
| Matrix: QC Material Analysis Date: 04/10/2019 |
| Amount Used: 1000 mL Instrument ID: AGS |
| Final Volume: 1 mL QC Batch: B11037 |
| % Moisture: NA Level: LOW |
| I
| 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 |
| I
| SURROGATE RECOVERIES: Limits Results |
| Triphenylphosphate 30-130 95% |

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

(a) DOD-QSM Accredited Analyte.

Blank for Run B11037, 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 8469
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COOLER RECEIPT REPORT
ARDL, INC.

ARDL #: y‘%@ 7 Cooler# 7o/ T
Number of Coolé)s in Shipment: T

Project: /) )4 ,@A‘/ f{//l ‘W L/A ke Date Received: 44 —5-/9 Za’// LD

A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: 5/ ”‘% i /7 (Slgnature)/j %,//WK

1. Did cooler come with a shipping slip (2Irhill, ©1C.) 7 .cc it YES (NO/'

If YES, enter carrier name and airbill number here: /7/(;//%/(/42,/
2. Were custody seals on outside of COOIEI ...t e b 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?. ... YES NO @
4. Did you screen samples for radioactivity Using @ Geiger COUNMEIT.........ccuuve i sceertre ettt be s bsesnns YES @
5. Were custody papers sealed in a plastic bag?......ccccoovvveviiinvnnes e YES @)
6. Were custody papers filled out properly (ink, Signed, B1C.)7. ... e @ NO N/A
7. Were custody papers signed in appropriate place by ARDL personnel?.........ccoocccoiiiiiiiinies et @E’ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form....................... (YES™ NO NA
9. Was a separate container provided for measuring temperature? YES____ NO_&~ v Observed Cooler Temp. O s LC/te - C

7 Correction factor, tion factor_&3.0  C

B. LOG-IN PHASE: Date sampies were logged-in: ‘/7( - ‘7‘[ /9 (Signature)_ /Wéébé/ c/éwd/c/

10. Describe type of packing in cooler: /%/% < v s A

11. Were all samples sealed in separate plastic DAgS7 ......ccucoueiiiiiiiiiicir e s YES @ N/A
12. Did all containers arrive unbroken and were labels in good CONAIIONT .......cccoi it @ NO
13, Were samplie [ADEIS COMPIBLET........cov et errr e st e et s b e aesi e b e ne st e esneaneseesene e e s e sssansecesnenbessesn b setensbantsreesanse @ NO
14. Did all sample labels agree with CUSIOAY PAPEIST ...ouiiiviiicer ettt s e e cata e st e ehnsreseesareabsesaenreneeanens @ NO
15. Were correct containers used for the tests iNdICated? ... et r e ser e e eae s ser e sneessee @ NO
16. Was pH cotrect on preserved Water SAMPIEST. ...t s s s sra s s s e shasa e s ea s nhs YES' NO NA
17. Was a sufficient amount of sample sent for tests indicated?..........o.oooiriiniiiic @ NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO @
19. Was the ARDL project coordinator notiﬁed of @any defiCiENCIBS?.......ooviieiiiiit et st s YES NO @
Comments and/or Corrective Action: Sample Transfer

Fraction Fraction

Aré%/// Area #

s

By By

Al
On On
S LG
Chain-of-Custody # /4

(By: Signature) Date:

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

ARDL Report 8469 - Page 38 of 39



COOLER RECEIPT REPORT
ARDL, INC.

arOLE Y T Cooler# & o 5

Number of Coo\ers/ié Shipment: J

Project:\//)/l)/j// //l i{”/flwfk jﬁd@ Date Received: 4/ - 516G L/L‘f/ /Lylf,/A

PRELIMINARY EXAMINATION PHASE: Date cooler was opened: 4 - L/ ~/ 9 (Signature) /J}{/Jé/’// AP

A
1. Did cooler come with a shipping slip (QIrDill, €1C.)7...coccuri e e YES @9;
If YES, enter carrier name and airbill number here: /,A/Z/M/CM
2. Were custody seals on OULSIAE OF COOIBIT......c.oviiiie ettt bttt e s sttt e e e s bae s sesebbaasase s ssaesnassnaessessreearasanns YES (N N/A
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the datg and time of arrival?...........covoie et YES NO (¢ NA
4. Did you screen samples for radioactivity using @ Geiger COUNEI?...........coeieuiicrernrmin s ere s ser s s bt s st s eneans YES (NO
5. Were custody papers sealed in a plastic bag?............cccoivvrnnnne L TSP PSSP S YES @
6. Were custody papers filled out properly (ink, signed, €10.)7. ..o e e ¥ES’ NO N/A
7.  Were custody papers signed in appropriate place by ARDL Personnel?...........oococccnicimiinimniiisnieniieee e seese e e sesse e ens @5) NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.............ccc..cciiii s {YES, NO N/A
9. Was a separate container provided for measuring temperature? YES__~ NO e Observed Cooler Temp. 0, 7. Cc
' ’ _ 7 orrection factor_ 3.0  C
B. LOG-IN PHASE: Date samples were logged-in: 4 - L'L - ! (7) (Signature)__ /-~ [c/ gy
10. Describe type of packing in cooler: //ﬂ (B (/(‘/e/
11. Were all samples sealed in separate Plastic DAGST ... ettt et r e e s e sr s tnsestnsss e reene YES @ N/A
12. Did all containers arrive unbroken and were labels in good CoNAItION? ...........cccoiice i are e @ NO
13. Were sample [aDIS COMPIBIE?........oiiiiiietie e e e ettt ea e s ee e sa e s e st s neeb e s sbenteassasssenre e ensesurennunnenseans ES ~ NO
14. Did all sample labels agree With CUSTOAY PAPEIST .....ccci ittt rrsree s rrcesre st se e s strs s e e esaasasasse st sesrstesaesasasnnenaens Y@ NO
15. Were correct containers used for the tests Indicated? ..o s @ NO
16. Was pH correct on preserved Water SAMPIES?.. ... et s e s et e e @, NO N/A
17. Was a sufficient amount of sample sent for tests INAICAIEAT ..o et ES_ NO
18. Were bubbles absent in VOA samples? If NO, list by sampie #: YES NO @‘
19. Was the ARDL project coordinator notified of any defiCienCiEs?. ... e YES NO @
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
Areg/itp/é % Area #
Ll
By By
Ll
On On
ot 19
Chain-of-Custody # oy /A
(By: Signature) | Date:

td

MAADMINWFORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17

ARDL Report 8469 - Page 39 of 39



ARDL Report 8481 - Page 1 of 40



ARDL Report 8481 - Page 2 of 40



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 8481

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

Authorized By: DSD-QAQ
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ARDL, INC.

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

Lab Report No: 008481 Report Date: 06/06/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: MTL-1 ARDL Lab No.: 008481-01
Desc/Location: MARK TWAIN LAKE Lab Filename: E0604905

Sample Date: 05/29/2019 Received Date: 05/29/2019

Sample Time: 1336 Prep. Date: 06/03/2019

Matrix: WATER Analysis Date: 06/04/2019

Amount Used: 1000 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11057

% 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 1.41 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 0.630 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 61%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008481-01, NP PESTICIDES

(8270SIM-MOD)

Page 1 of 1
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400 Aviation Drive;

ARDL, INC.

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008481 Report Date: 06/06/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: MTL-5 ARDL Lab No.: 008481-02
Desc/Location: MARK TWAIN LAKE Lab Filename: E0604908

Sample Date: 05/29/2019 Received Date: 05/29/2019

Sample Time: 1245 Prep. Date: 06/03/2019

Matrix: WATER Analysis Date: 06/04/2019

Amount Used: 900 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11057

% 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 5.66 UG/L 1
Metribuzin 0.222 0.222 ND UG/ L 1
Alachlor 0.222 0.222 ND UG/ L 1
Metolachlor 0.222 0.222 1.00 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 55%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD~QSM Accredited Analyte.

Sample 008481-02, NP PESTICIDES (8270SIM-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: 008481 Report Date: 06/06/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: MTL-13 ARDL Lab No.: 008481-03
Desc/Location: MARK TWAIN LAKE Lab Filename: E0604909

Sample Date: 05/29/2019 Received Date: 05/29/2019

Sample Time: 1200 Prep. Date: 06/03/2019

Matrix: WATER Analysis Date: 06/04/2019

Amount Used: 800 mL Instrument ID: AGS5

Final Volume: 1 mL QC Batch: B11057

% 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 1.93 UG/L 1
Metribuzin 0.250 0.250 ND UG/L 1
Alachlor 0.250 0.250 ND UG/L 1
Metolachlor 0.250 0.250 0.725 UG/L 1
Chlorpyrifos 0.250 0.250 ND UG/L 1
Cyanazine 0.250 0.250 ND UG/L 1
Pendimethalin 0.250 0.250 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 55%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008481-03, 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: 008481 Report Date: 06/06/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOCD)

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: MTL-9 ARDL Lab No.: 008481-04
Desc/Location: MARK TWAIN LAKE Lab Filename: E0604910

Sample Date: 05/29/2019 Received Date: 05/29/2019

Sample Time: 1124 Prep. Date: 06/03/2019

Matrix: WATER Analysis Date: 06/04/2019

Amount Used: 900 mL Instrument ID: AGS5

Final Volume: 1 mL QC Batch: B11057

% 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 1.21 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 0.711 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 55%

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

(a) DOD-QSM Accredited Analyte.

Sample 008481-04, 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: 008481 Report Date: 06/06/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: MTL-11 ARDL Lab No.: 008481-05
Desc/Location: MARK TWAIN LAKE Lab Filename: E0604911

Sample Date: 05/29/2019 Received Date: 05/29/2019

Sample Time: 1040 Prep. Date: 06/03/2019

Matrix: WATER Analysis Date: 06/04/2019

Amount Used: 900 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11057

% 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 0.333 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 0.478 UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 48%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008481-05, NP PESTICIDES

(8270SIM-MOD)

ARDL Report 8481 - Page 12 of 40
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ARDL, INC.
400 Aviation Drive; P.O. Box 1566
Mt. Vernon, Illinois 62864

Lab Report No: 008481 Report Date: 06/06/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: MTL-12 ARDL Lab No.: 008481-06
Desc/Location: MARK TWAIN LAKE Lab Filename: E0604912

Sample Date: 05/29/2019 Received Date: 05/29/2019

Sample Time: 0928 Prep. Date: 06/03/2019

Matrix: WATER Analysis Date: 06/04/2019

Amount Used: 800 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11057

% 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 1.59 UG/ L 1
Metribuzin 0.250 0.250 ND UG/L 1
Alachlor 0.250 0.250 ND UG/L 1
Metolachlor 0.250 0.250 0.775 UG/ L 1
Chlorpyrifos 0.250 0.250 ND UG/L 1
Cyanazine 0.250 0.250 ND UG/L 1
Pendimethalin 0.250 0.250 ND UG/ L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 65%

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

(a) DOD-QSM Accredited Analyte.

Sample 008481-06, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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ARDL,
400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008481

INC.
P.O. Box 1566
Illinois 62864

Report Date: 06/06/20

19

Project Name:

MARK TWAIN LAKE

Analysis: NP PESTICIDES

(8270SIM-MOD)

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

Field ID: MTL-15-0 ARDL Lab No.: 008481-07
Desc/Location: MARK TWAIN LAKE Lab Filename: E0604913

Sample Date: 05/29/2019 Received Date: 05/29/2019

Sample Time: 1105 Prep. Date: 06/03/2019

Matrix: WATER Analysis Date: 06/04/2019

Amount Used: 1000 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11057

% 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 2.85 UG/L 1
Metribuzin 0.200 0.200 0.240 UG/L 1
Alachlor 0.200 0.200 ND UG/L 1
Metolachlor 0.200 0.200 1.68 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 66%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a)

Sample 008481-07,

DOD-QSM Accredited Analyte.

NP PESTICIDES

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

INC.

Illinois 62864

Lab Report No: 008481 Report Date:

P.O. Box 1566

06/06/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-22-0 ARDL Lab No.: 008481-08
Desc/Location: MARK TWAIN LAKE Lab Filename: E0604914
Sample Date: 05/29/2019 Received Date: 05/29/2019
Sample Time: 1418 Prep. Date: 06/03/2019
Matrix: WATER Analysis Date: 06/04/2019
Amount Used: 900 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11057
% 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 1.71 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 0.811 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 56%

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

(a) DOD-QSM Accredited Analyte.

Sample 008481-08, 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: 008481 Report Date: 06/06/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-33-0 ARDL Lab No.: 008481-10
Desc/Location: MARK TWAIN LAKE Lab Filename: E0604915
Sample Date: 05/29/2019 Received Date: 05/29/2019
Sample Time: 1315 Prep. Date: 06/03/2019
Matrix: WATER Analysis Date: 06/04/2019
Amount Used: 800 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11057
% 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 2.08 UG/ L 1
Metribuzin 0.250 0.250 ND UG/L 1
Alachlor 0.250 0.250 ND UG/ L 1
Metolachlor 0.250 0.250 1.04 UG/ L 1
Chlorpyrifos 0.250 0.250 ND UG/ L 1
Cyanazine 0.250 0.250 ND UG/ L 1
Pendimethalin 0.250 0.250 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 66%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008481-10, NP PESTICIDES

(8270SIM-MOD)
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400 Aviation Drive;

ARDI, INC.

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008481 Report Date: 06/06/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: MTL-66-0 ARDL Lab No.: 008481-11
Desc/Location: MARK TWAIN LAKE Lab Filename: E0604916

Sample Date: 05/29/2019 Received Date: 05/29/2019

Sample Time: 1045 Prep. Date: 06/03/2019

Matrix: WATER Analysis Date: 06/04/2019

Amount Used: 900 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11057

% Moilsture: NA Level: LOW

Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/ L 1
Atrazine 0.222 0.222 2.74 UG/L 1
Metribuzin 0.222 0.222 0.233 UG/ L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 1.63 UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 57%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008481-11, NP PESTICIDES

(8270SIM~-MOD)

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

Lab Report No: 008481

ARDL, INC.

Report

P.O. Box 1566
Illinois

62864

Date:

06/06/2019

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

Field ID: MTL-77-0 ARDL Lab No.: 008481-12
Desc/Location: MARK TWAIN LAKE Lab Filename: 0604917

Sample Date: 05/29/2019 Received Date: 05/29/2019

Sample Time: 1025 Prep. Date: 06/03/2019

Matrix: WATER Analysis Date: 06/04/2019

Amount Used: 1000 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11057

% 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 1.52 UG/ L 1
Metribuzin 0.200 0.200 0.200 UG/ L 1
Alachlor 0.200 0.200 ND UG/L 1
Metolachlor 0.200 0.200 1.36 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 53%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008481-12, 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: 008481 Report Date: 06/06/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: NA ARDL Lab No.: 008481-01B1
Desc/Location: NA Lab Filename: E0604903

Sample Date: NA Received Date: NA

Sample Time: NA Prep. Date: 06/03/2019

Matrix: QC Material Analysis Date: 06/04/2019

Amount Used: 1000 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11057

% 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 68%

Surrcgate recoveries marked with '*!

indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Blank for Run B11057, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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Sample Receipt Information

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

ARDL Data Package 8481

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

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

aROL#H 4T Cooler# _F up 3 )
Number of Coofgrs in Shipment: 7

- y . 4 ' A
Project:/_/ﬂ&&i&wﬁ%@ : Date Received: I -A9 - /9 [@u 4/7%

‘A PRELIMINARY EXAMINATION PHASE: Date cooler was opened: ~9 "/~ 7 9 (Signature) M Mfmﬂ

7

1. Did cooler come with a shipping slP (BIMBill, BC.) 7 uiiirireceeeeeeee e e eesn e esesesseenenans 9%05/50//? ........ @

If YES, enter carrier name and alrbill n.umber here: &My
2. Were custody seals on outside of GOOIBI ... e s s bbb a e et nant e YES @ N/A

How many and where?__ ,Seal Date: ,Seal Name:
3. Were custedy seals unbroken and intact at the date and time of arfival?........ceeecnerinen, et e s s YES NO @
4, Did you screen samples for radioactivity Using @ Geiger COUNEIT. ... i e s s ssressenssessaressne sne @’ NO
5. Were custody papers sealed in @ plastic Bag7......c..cciciiinnincii i s e et as YES ¢'NO’
6. Were custody papers filled out properly (ink, signed, etc.)?...cccceeerrencrcncens OO PSR PSSP PRUPIUPTRIOPIUIPTORR. NO NA’
7. Were custody papers signed in appropriate place by ARDL PEMSONMEI?......cociviiiimiinirini et ES NO NA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form............. YES. NO NA

9. Was a separate container provided for measuring temperature? YES NO_&~ Observed Cooler Temp.__ "7 /. 9 C
Correction factor_ 0+ Q  C

B. LOG-IN PHASE: Date samples were logged-in: \5-’30 ~/ q (Signature)__, ﬂé&nw
10. Describe type of packing in cooler; 4/7,?//// (/(’/2/ - _
11. Were all samples sealed in separate plastic DAgST ..o e reriisiise s ssees s tesesssstessesbsessessenessisassassesssns YES 0 ’ N/A
12. Did all\containers arrive unbroken and were labels in good CONAItIONT ... e et r e srae b YES. NO
13. Werg SAMPIE [EDEIS COMPIBLET. ..cc.i it et et st e e e e srasa st e s st e e e shrarabesare e stenesssen YESS NO
14, Did all sample labels agree with cUStOdY PAPEIST ..uiiiiiiiiirenienienve i ereie e s e b s s seere b e et s tesbavessronseessaserssens YES> NO
15. Were correct containers used for the tests indicated? ... e o0 (YES' NO
16. Was pH correct on preserved Water SAMPIEST.... oo ettt s e st se st e e s sr s se st ssaabs e e ssastesesbsnsatesbesbeares ¥ES' NO NA
17. Was a sufficient amount of sample sent for tests INAICAtEd?.......c.vuviiiiiiin i e b sreres e @ NO
18. Were bubbles absent in VOA samples? If NO, list by sérnp!e # YES NO @A\
19, Was the ARDL project coordinator notified of any defiGiencies?..........oviii i e e saere e YES NO ( N/A/
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
@40

Area # . Area #

Ll e

By By

= On %Z(/ = On
S-30-/9
Chain-of-Custody # A A
(By: Signature) Date;

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

o . :
arOL# B34S Cooler#__ / o /T )
Number of Coole/é in Shipment; I

Project: 77 2dAds Zi/[&{é/f,('?]i/éé— : Date Received: 5 -7G - /9 /Za,{,/ﬂ’if

‘A PRELIMINARY EXAMINATION PHASE: Date cooler was opened: <3 =2 7~/ 9 _(signature)_ A.l.0 0 Lo CTpp.
: —_— Z 77

1. Did cooler come with a Shipping SHP (BIrDill, 0. ) P..c.uicririiis ettt eeeteessesseessrerssssesaeameeneresssestssesasesessesetensssssnessssssere YES @
If YES, enter carrier name and airbill n.urnber here: LC’Z%/&{,&Q/Q
2. Were custody seals 0N oULSIE Of GOOIEIT....u.iuiviviiiuieieiiii s seans s ecsee e bbb s r b st bbbt abs bbb ane YES (NO NA
How many and where?___ ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of arrival?........cceeervernnenne, Tt e e e e e e YES NO (NA"
4. Did you screen samples for radioactivity Using @ Geiger COUMEIT......cceccirvirrreeiriir s cessnesessestesssreiassenssssrsresnsnsssed @ NO
5. Were custody papers sealed in @ plastic BAg?..........c..ciiii e st besra et YES @
6. Were custody papers filled out properly (ink, signed, etc.)?....cccccrevenecniinnnccs i eeereeree et r et ee s e et s eeaa e e e e earerese et rerteesreas @ NO N/A
7. Were custody papers signed in appropriate place by ARDL PEISONNEIT.......ccvvvarireinmieinieeesinmeesseroviesrsinssnissnsieesnesnd @ NO NA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.........cov el @/ NO N/A

9. Was a separate container provided for measuring temperature? YES NO_~ Observed Cooler Temp. O, q C

. \pﬁ 7 Correction factor__ 0+ Q  C
B. LOG-IN PHASE: Date samples were logged-in: 5- jO -/9 (Signature) V[/ ‘ A’Lé/é!jf&mz)

10. Describe type of packing in cooler;%?&é// (/" 7 ul ;
11. Were all samples sealed in separate Plastic DAGST .v.uui ittt re s e s s st b ere s sras st e s sbeserssssanssbeonsbasns YES 6] ' N/A
12. Did a;containers arrive unbroken and were labels in good CONAIIONT ... st e s eae YES® NO
13. Wer(.a SAMPIE 12DEIS COMPIBLE?. ...t e s s rr b b £ b s aas e et st abaereevesbassbebsssasenteeren YES® NO
14, Did all sample labels agree with CUStOAY PAPEIST ..ecvviiiriiiiicie i bt b s s s esbe trer s eabesss sesssranrenassrseon @: NO
15, Were correct containers used for the tests Indicated? ... @ NO
16. Was pH correct on preserved water Samples?......cccoccvviniierereeninesinnnnns ......................................................................... YESS NO NIA
17. Was a sufficient amount of sample sent for tests INQICAEAT... ... e st senaeas e @S\ NO
18. Were bubbles absent in VOA samples? If NO, list by sémple #: YES NO QA
19, Was the ARDL project coordinator notified of @any defiCIENCIEST.....cvii i e bbb enids srasaesernes YES NO (N
Comments and/or Corrective Action: Sample Transfer

Fraction Fraction

a0

Area # . Area #

[l fere

By By

_ Dle. -
On ' On
5/30//9
Chain-of-Custody # //M
(By: Signature) Date:

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

ARDL #: X/)LOO/ ‘ Cooler;# /Zm./j

Number of Cocf(érs in Shipment: J

Project:mﬁﬂgl;z@ﬁ/a ~ Date Received: 9 -79 /9 ﬁ/p 7y

‘A PRELIMINARY EXAMINATION PHASE: Date cooler was openedsS-.79- /9 (Signature). Lo Lwrs Lo
1. Did cooler come with a shipping slip (@IThill, BIC.)P........ciiiiiceiis et s et see e e e er e saes e sasen ¢ ES( @
if YES, enter carrier name and airbiil n.umber here: Qf’/z,/,;a) |
2. Were custody seals on oULSIE Of GOOIBITP...iueiiiiiiiiiciiieirer s ss s s s st e b bbb b e ottt e s YES @ N/A
How many and where?__ ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of amival?.......c.ccereiverone. e e s YES NO @
4.  Did you screen samples for radioactivity using a GEIGET COUNMLET? 1 iieririiiiirinteriei e e seresressbertarssebensoeentsbesescrensane @ NO
5. Were custody papers sealed N @ Plastic DAG7.........ccviiiienicii et sttt e sas s earesr b eb et et aeatesevanens YES O
8. Were custody papers filled out properly (ink, signed, etc.)?...c.cccovvivrrinrireninnans ettt st e h st era b e er e R b e s b n e er e srebin YES NO A7
7. Were custody papers signed in appropriate place by ARDL PEISONMEIT......cvvvceiiriireiiiireis s oresesestsresereessssssesessasesssessens YES NO @R
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form........cveeeiiecveerieneeevn e YES NO(CNA

9. Was a separate container provided for measuring temperature? YES NO_ ¢~ Observed Cooler Temp. O. Jj c
i M Correction factor_ 0. Q  C
B. LOG-IN PHASE: Date samples were logged-in: I -3¢ -/ (Signature)_, ,ML/Z/LA/,47»2/

10. Describe type of packing in cooler: %Z&L/ 2 L@ - y
11. Were all samples sealed in separate plastic BAGST? ... i ceissisiststsses stessssssssstesssaesssssseresessessssessesses YES @ N/A
12, Did a;containers arrive unbroken and were labels in @ood CONAIIONT ........civeiiirieniereiee e rere e bensess s rene ‘@ NO
13. Wert? Sample 1abels COMPIBLE?. ... e s e b e s bbb bbb e bttt ebe e asr e @ NO
14. Did all sample labels agree With CUSLOGY PAPETST v..cciviiiiiiicie et eaes et et er e s re st ossnescesesresesessasasssessenass @ NO
15. Were correct containers used for the tests INAICAtEA? .......cccviii e s e YES NO
16. Was pH correct on preserved water SamPples?.....icaeiinnonnirnrinneonnennn: ......................................................................... (ES NO NA
17. Was a sufficient amount of sample sent for tests indicated?...........cc..cinecrriincinr i SR €ES’ NO
18. Were bubbles absent in VOA samples? [f NO, list by sémple # YES NO @A
19, Was the ARDL project coordinator notified of any defiCieNCIEBS?......uc it cteeessts s e s e eeraees [T SO YES NO (NA’
Comments and/or Corrective Action: Sample Transfer

Fraction Fraction

aee

Area # Area #

[/ llorse

By By

On ' On

5-Fo-19
Chain-of-Custody # /A
(By: Signature) Date;

MAADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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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 8513

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

Authorized By: DSD-QAQO

ARDL Report 8513 - Page 3 of 40




400 Aviation Drive;

ARD

Mt. Vernon,

Lab Report No: 008513

INC.
P.O. Box 1566
Illinois 62864

L,

Report Date:

09/18/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-1 ARDL Lab No.: 008513-01
Desc/Location: MARK TWAIN LAKE Lab Filename: E0917905
Sample Date: 08/28/2019 Received Date: 08/28/2019
Sample Time: 1512 Prep. Date: 08/30/2019
Matrix: WATER Analysis Date: 09/17/2019
Amount Used: 1000 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11092
% 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 0.520 UG/L 1
Metribuzin 0.200 0.200 ND UG/ L 1
Alachlor 0.200 0.200 ND UG/L 1
Metolachloxr 0.200 0.200 2.09 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 90%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

{a) DOD-QSM Accredited Analyte.

Sample 008513-01, NP

PESTICIDES (8270SIM-MOD)

ARDL Report 8513 - Page 4 of 40
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ARD
400 Aviation D
Mt. Vernon,

Lab Report No: 008513

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

Report Date: 09/18/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-5 ARDL Lab No.: 008513-02
Desc/Location: MARK TWAIN LAKE Lab Filename: £E0917908
Sample Date: 08/28/2019 Received Date: 08/28/2019
Sample Time: 1512 Prep. Date: 08/30/2019
Matrix: WATER Analysis Date: 09/17/2019
Amount Used: 1000 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11092
% 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 71%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008513-02, NP PESTICIDES

(8270SIM-MOD)

'#' indicates they are outside standard limits.

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

Lab Report No: 008513

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

Report Date: 09/18/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-13 ARDL Lab No.: 008513-03
Desc/Location: MARK TWAIN LAKE Lab Filename: E0917909
Sample Date: 08/28/2019 Received Date: 08/28/2019
Sample Time: 1512 Prep. Date: 08/30/2019
Matrix: WATER Analysis Date: 09/17/2019
Amount Used: 1000 mL Instrument ID: AGS5
Final Volume: 1 mL QC Batch: B11092
% 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 74%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008513-03, NP PESTICIDES (8270

'*' indicates they are outside standard limits.

SIM-MOD) Page 1 of 1

ARDL Report 8513 - Page 8 of 40
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ARDI,, INC.
400 Aviation Drive; P.0O. Box 1566
Mt. Vernon, Illinois 62864

Lab Report No: 008513 Report Date: 09/18/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: MTL-9 ARDL Lab No.: 008513-04
Desc/Location: MARK TWAIN LAKE Lab Filename: E0917910

Sample Date: 08/28/2019 Received Date: 08/28/2019

Sample Time: 1512 Prep. Date: 08/30/2019

Matrix: WATER Analysis Date: 09/17/2019

Amount Used: 1000 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11092

%- 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 0.420 UG/L 1
Chlorpyrifos 0.200 0.200 ND UG/L 1
Cyanazine 0.200 0.200 ND UG/L 1
Pendimethalin 0.200 0.200 ND UG/ L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 87%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008513-04, NP PESTICIDES

(8270SIM-MOD)

Page 1 of 1
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Lab Report No:

INC.
P.O. Box 1566
Illinois 62864

ARDL,
400 Aviation Drive;
Mt. Vernon,

008513

Report Date: 09/18/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field 1ID: MTL-11 ARDL Lab No.: 008513-05
Desc/Location: MARK TWAIN LAKE Lab Filename: EQ0917911
Sample Date: 08/28/2019 Received Date: 08/28/2019
Sample Time: 1512 Prep. Date: 08/30/2019
Matrix: WATER Analysis Date: 09/17/2019
Amount Used: 900 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11092
% 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 0.467 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 77%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008513-05,

NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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400 Aviation Drive;

ARD

Mt. Vernon,

Lab Report No: 008513

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

Report Date:

09/18/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-12 ARDL Lab No.: 008513-06
Desc/Location: MARK TWAIN LAKE Lab Filename: E0917912
Sample Date: 08/28/2019 Received Date: 08/28/2019
Sample Time: 1512 Prep. Date: 08/30/2019
Matrix: WATER Analysis Date: 09/17/2019
Amount Used: 1000 mL Instrument ID: AGS5
Final Volume: 1 mL QC Batch: B11092
% 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 0.430 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 1.70 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 76%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008513-06,

NP PESTICIDES

(8270

'*' indicates they are outside standard limits.

SIM-MOD)

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

Lab Report No: 008513

L, INC.
rive;

Illinois 62864

Report Date:

P.O. Box 1566

09/18/2019

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

Field ID: MTL-15-0 ARDL Lab No.: 008513-07
Desc/Location: MARK TWAIN LAKE Lab Filename: E0917913

Sample Date: 08/28/2019 Received Date: 08/28/2019

Sample Time: 1512 Prep. Date: 08/30/2019

Matrix: WATER Analysis Date: 09/17/2019

Amount Used: 1000 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11092

% 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 0.500 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 1.42 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 86%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008513-07, NP PESTICIDES (8270

'*' indicates they are outside standard limits.

SIM~MOD) Page 1 of 1
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Lab Report No:

400 Aviation Drive;
Mt. Vernon,

008513

ARDL, INC.

Illinois 62864

Report Date:

P.O. Box 1566

09/18/2019

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

Field ID: MTL-22-0 ARDL Lab No.: 008513-08
Desc/Location: MARK TWAIN LAKE Lab Filename: E0917914

Sample Date: 08/28/2019 Received Date: 08/28/2019

Sample Time: 1512 Prep. Date: 08/30/2019

Matrix: WATER Analysis Date: 09/17/2019

Amount Used: 1000 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11092

% 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 0.510 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 2.09 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 008513-08, NP PESTICIDES (8270

'*! indicates they are outside standard limits.

SIM-MOD) Page 1 of 1
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ARD
400 Aviation D
Mt. Vernon,

Lab Report No: 008513

L, INC.
rive;

Illinois 62864

Report Date:

P.O. Box 1566

09/18/2019

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

Field ID: MTL~-33-0 ARDL Lab No.: 008513-10
Desc/Location: MARK TWAIN LAKE Lab Filename: E0917915

Sample Date: 08/28/2019 Received Date: 08/28/2019

Sample Time: 1512 Prep. Date: 08/30/2019

Matrix: WATER Analysis Date: 09/17/2019

Amount Used: 1000 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11092

% 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 0.510 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 2.01 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 83%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008513-10, NP PESTICIDES (8270

'*' indicates they are outside standard limits.

SIM-MOD) Page 1 of 1
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400 Aviation Drive;

ARD

Mt. Vernon,

Lab Report No: 008513

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

Report Date:

09/18/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-66-0 ARDL Lab No.: 008513-11
Desc/Location: MARK TWAIN LAKE Lab Filename: E0917916
Sample Date: 08/28/2019 Received Date: 08/28/2019
Sample Time: 1512 Prep. Date: 08/30/2019
Matrix: WATER Analysis Date: 09/17/2019
Amount Used: 1000 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11092
‘% 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 0.470 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 1.29 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 76%

LI

Surrogate recoveries marked with

(a) DOD—QSM Accredited Analyte.

Sample 008513-11,

NP PESTICIDES

(8270SIM~-MOD)

ARDL Report 85

indicates they are outside standard limits.

Page 1 of 1
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400 Aviation Drive;

ARD

Mt . Vernon,

Lab Report No: 008513

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

Report Date:

09/18/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-77-0 ARDL Lab No.: 008513-12
Desc/Location: MARK TWAIN LAKE Lab Filename: E0917917
Sample Date: 08/28/2019 Received Date: 08/28/2019
Sample Time: 1512 Prep. Date: 08/30/2019
Matrix: WATER Analysis Date: 09/17/2019
Amount Used: 800 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11092
% Moisture: NA Level: Low
Data Dilution
Parameter LOD LOoQ Result Flag Units Factor
Trifluralin 0.250 0.250 ND UG/L 1
Atrazine 0.250 0.250 0.613 UG/L 1
Metribuzin 0.250 0.250 ND UG/L 1
Alachlor 0.250 0.250 ND UG/L 1
Metolachlor 0.250 0.250 2.04 UG/L 1
Chlorpyrifos 0.250 0.250 ND UG/L 1
Cyanazine 0.250 0.250 ND UG/L 1
Pendimethalin 0.250 0.250 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 80%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

Sample 008513-12,

NP PESTICIDES

(8270

'*' indicates they are outside standard limits.

SIM-MOD)

Page 1 of 1
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METHOD BLANK REPORT

ARDL, Inc.

Mt. Vernon,

Lab Report No: 008513

400 Aviation Drive;
Illinois

Report Date:

62864

P.O. Box 1566

09/18/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: NA ARDL Lab No.: 008513-01B1
Desc/Location: NA Lab Filename: £E0917903
Sample Date: NA Received Date: NA
Sample Time: NA Prep. Date: 08/30/2019
Matrix: QC Material Analysis Date: 09/17/2019
Amount Used: 1000 mL Instrument ID: AG5
Final Volume: 1 mL QC Batch: B11092
% 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
Chlorpyrifoes 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 85%

Surrogate recoveries marked with '*'

(a) DOD-QSM Accredited Analyte.

Blank for Run B11092, NP PESTICIDES

indicates they are

(8270SIM-MOD)

outside standard limits.

Page 1 of 1
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Sample Receipt Information

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

ARDL Data Package 8513

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

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

ARDL #: 93/5 Cooler # /0:{3

Number of Coolers in Shipment: =1

Project: %///} 7 ﬁ//zz@;o: /?i/w Date Received: - 2819

\ ‘ )
PRELIMINARY EXAMINATION PHASE: Date cooler was opened: S8 -19 (Signature)JK)f //LéLWZ/

A
1. Did cooler come with a shipping slip (Qirbill, B1C.)7....ocoiii et s arae sren YES @
If YES, enter carrier name and airbill number here: /iz) AL f;//
2. Were custody seals on oUSIAE Of COOIBI?....c..c.ccui ittt ettt st st sass e et sa st s e s e seneasaneeees YES (NO’ N/A
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken gnd intact at the date and time of arrival?..........coiiiic YES NO (NA
4. Did you screen samples for radioactivity using @ Geiger COUNLEIT.........c.ivecuiereeeieerreereee e cres e erebe s teraestabeseessasaeereesane Y@’ NO
5. Were custody papers sealed in @ PIastic DAG7.........cviiiiiiiiiiiiie s ettt st st es e a st sr s et ees e e e rnes YES @
6. Were custody papers filled out properly (ink, SIgned, 81C.)7. ..ottt e @ NO N/A
7. Were custody papers signed in appropriate place by ARDL Personnel?.........coevcverrcccnmnmninnneiniecneessstereesesseneesessereseene @ NO N/A
8. Was project identifiable from custody papers? if YES, enter project name at the top of this form.......c..ooo il @ NO N/A
9. Was a separate container provided for measuring temperature? YES____ NO__ &~ Observed Cooler Temp. /. A C
. 7  Correction factor_ 0.8 C
B. LOG-IN PHASE: Date samples were logged-in: 5) AT/ 7 (Signature)_ / ML/C/%M/L
10. Describe type of packing in cooler; /4722’/{_.0 o (/d/é,z
11. Were all samples sealed in separate Plastic DAGS? ..ot e sce st et e b e st see e se et arssae e seese b b saean YES NQO NA
12. Did all containers arrive unbroken and were 1abels in good CONIION? ....c..oeovviiiiii e e YES> NO
13. Were sample [@hels COMPIBE? ...t sttt sets s e e e eeecaberess b e e s tsaenesasaereresnsentscesentantentessnnernneen \@g NO
14. Did all sample Iabels: agree With CUSTOAY PAPEIST ...coiiiiiiricii ittt ree et s r e s st b aesses craesce s bt et e sesaneneneassaesanes YES® NO
15, Were correct containers used for the tests indicated? ... e ES NO
16. Was pH correct on preserved Water SAMPIES.........ooi ittt e et st a e e b e ears e s aeessaaeseesteaseeeeabraesesebesbassaesenrreas @ NO N/A
17. Was a sufficient amount of sample sent for tests iNICAtEd?........ccciiii e et s e e s ene ¥ES" NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO KN/A®
19. Was the ARDL project coordinator notified of any defiCIBNCIES?........c.vvieiiieirie s crinrie s cee e a e et e s et s s saetenssanassssessven YES NO /A
Comments and/or Corrective Action: Sample Transfer
Fraction Frgction
2y
Area # Area #
By By
Ale
On On
&-29-19
Chain-of-Custody # /V /A
(By: Signature) Date:

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

ARDLE: ¥ S /3 Cooler# 2 of 3
Number of Coole/ré in Shipment: J

Project: %/)M A_L( Afm(ji(//&z) Date Received: > -.78 - (9
A PRELIMINARY EXAMINATION PHASE; Date cooler was opened:2) =3’ =/ 9 _(Signature) A/y W@

1. Did cooler come with a shipping SHP (QIrDill, ©1C.)7 ..o ettt se e r et et et eresenarsaanen YES (NO
If YES, enter carrier name and airbill number here: /Z& Lo //;/i/
2. Were custody seals On OULSIHE OF COOIBIT ...ttt ettt YES @ N/A
How many and where? Seal Date: ,Seal Name:
3. Were custody seals unbroken Eand intact at the date and time of Arrival?...........ccccoiii e YES NO @’
4. Did you screen samples for radioactivity using a Geiger COUNTEIT...........crieeienrerierirenteinercneenee s eeesseabesessesesnsassnssnss (@ NO -
5.  Were custody papers sealed in @ plastic DAG72.........ccviiiiiririirie e s r st r e et et e e srenaeseneenea YES @
6. Were custody papers filled out properly (ink, signed, etc)’7@ NO N/A
7. Were custody papers signed in appropriate place by ARDL PErsonnel?...........ccocierecreiinenrmrieaiisseereresseoeconeasessesssenseenees @‘ NO N/A
8. Was project identifiable from custody papers? [f YES, enter project name at the top of this form.......................... @ NO N/A

9. Was a separate container provided for measuring temperature? YES, NO__t~" . Observed Cooler Temp. __/'« S Cc
Ay 7 Carrection factor_ 0+ C
B. LOG-IN PHASE: Date samples were logged-in: y -A -/ (Signature) écé/’u&c%m

10. Describe type of packing in cooler: _/Z?f“sz 0(;2/

11. Were all samples sealed in separate plastic DAGST ......ocvviiiiiimiice s ettt e e e YES MO, NA
12. Did all containers arrive unbroken and were labels in good condition? ... @ NO
13. Were sample [@abels COMPIBLET........cc.oii e e bbb e @ NO
14. Did all sample labels.~ AGree WIth CUSEOAY PAPEIS? c..eeieeiiiiiiiie ettt st es e e r et beshae e s e s e s seae st erseeseensanansasntssbesbnansseeenn Y‘g;/ NO
15. Were correct containers used for the tests indicated? ... e ¥ES> NO
16. Was pH correct on preserved Water SAMPIEST.. ... ererirircnnreiie s e ste e sesasesaesesessesareeseseensessessessessssssesesessnesseess YES' NO N/A
17. Was a sufficient amount of sample sent for tests |nd|catt=,d?@.:.75‘> NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO fwA’
19. Was the ARDL project coordinator notified of any defiCiBNCIES?......c.ovviieiiiceiecirr s st et rasnan e seene YES NO @ )
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
il
Area # Area #
(o) ableiv
By By
A
On On
S-29-19
Chain-of-Custody # N A

(By: Signature) Date:

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

/ =
ARDL #: 5/5 /3 Cooler # 3 CL/X ‘%
Number of Coolers in Shipment: J

Project: 74/ Nk, juﬁe%'vj)u akes Date Received: __ & —3F /9
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: 5}/;( J/ / / 2 (Signature) MM‘W

1. Did cooler come with a shipping Slip (GIFDIll, B1C.)7.....eeciriere ettt et st et anaa e s b e sbe e s reeae et eseensenteanees YES @
If YES, enter carrier name and airbill number here: [éﬁz%,z,é/{/
2. Were custody seals on outside of COOIBI ... e e se e e YES @: N/A
How many and where? Seal Date: ,Seal Name:
3. Were custody seals unbroken gnd intact at the date and time of arrival?.....,...............................7 .......................................... YES NO @
4. Did you screen samples for radioactivity using a Geiger Counter7@ NO
5.  Were custody papers sealed in @ plastic Dag?........cocoiiiieieiircirnenies e sttt rs stssn e e erea e e eieas YES @
6. Were custody papers filled out properly (ink, SIgned,  tC.)2. ... s s @ NO N/A
7. Were custody papers signed in appropriate place by ARDL PEISONNEI?.......c.cco oot e s reer e cneseeens @ " NO N/A

8. Was project identifiable from custody papers? If YES, enter project name at the top of this form..............c.....co... ... .. QYES NO  N/A

9. Was a separate container provided for measuring temperature? YES NO_¢~~ Observed Cooler Temp. /- / C
) [/, 5 K)f 7 Correction factor_ QO €
B. LOG-IN PHASE: Date samples were logged-in: Y AL/ 7 {Signature)_ - //L/'///é,c/é4//(__

10. Describe type of packing in cooler:_,/ém« B (Ce

11. Were all samples sealed in separate plastic DAGST . ..ot s st sa e e e s n e s r e YES @ N/A
12. Did all containers arrive unbroken and were [abels in good CoNAition? ..........covriiiiriiirne et e s e sreeneenn Y€§> NO
13, Were sample 1@hels COMPIELET...... ..ottt st e s te e e bea e s aseabaess e et e e sheaeaeaesebeaneesecenneesatastanssasnte sasnens \@‘S? NO
14. Did all sample labels: agree With CUSIOAY PAPEIST ....coviiirri e e et et ere b e et anaeseasesarecesreensenrnenssransacessness @ NO
15. Were correct containers used for the tests indicated? ... @? NO
16. Was pH correct on preserved water samples?@ NO N/A
17. Was a sufficient amount of sample sent for tests indicated?..........cocciniiiiii i e @ > NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO m
19. Was the ARDL project coordinator notified of any defiCiEnciBS?..........ccvivviiecreniicireie et eeeee e e eseesree e YES NO (NA™
Comments and/or Corrective Action: Sample Transfer

Fraction Fraction

Area # Area #

éc’ﬂ A ﬁ,///(z:&i(/

By By

Al
On ( On
Y -29-11

Chain-of-Custody # AN

(By: Signature) Date:

MAADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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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 8565

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

Authorized By: DSD-QAO
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ARDL, INC.
400 Aviation Drive; P.O. Box 1566
Mt. Vernon, Illinois 62864

Lab Report No: 008565 Report Date: 10/30/2019
Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-1 ARDL Lab No.: 008565-01
Desc/Location: MARK TWAIN LAKE : Lab Filename: £1028922
Sample Date: 10/23/2019 Received Date: 10/24/2019
Sample Time: 1600 Prep. Date: 10/25/2019
Matrix: WATER Analysis Date: 10/28/2019
Amount Used: 900 mL Instrument ID: AGS5
Final Volume: 1 mL QC Batch: B11133
% Moilisture: 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 0.644 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 1.48 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 93%

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

(a) DOD-QSM Accredited Analyte.

Sample 008565-01, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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400 Aviat

Lab Report No: 008565

ARDL, INC.

ion Drive; P.O. Box 1566
Mt. Vernon, Illinois 62864

Report Date:

10/30/2019

Project Name: MARK TWAIN LAKE
Project No.:
NELAC Certified - IL100308

Analysis: NP PESTICIDES (8270SIM-MOD)
Analytical Method: 8270C
Prep Method: 3510C

Field ID: MTL-5
Desc/Location: MARK TWAIN LAKE
Sample Date: 10/23/2019

ARDL Lab No.: 008565-02
Lab Filename: £E1028925
Received Date: 10/24/2019

Sample Time: 1305 Prep. Date: 10/25/2019

Matrix: WATER Analysis Date: 10/28/2019

Amount Used: 900 mL Instrument ID: AG5 '
Final Volume: 1 mL QC Batch: B11133

% 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 1.42 UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/ L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 85%

Surrogate recoveries marked with '*' indicates

(a) DOD-QSM Accredited Analyte.

Sample 008565-02, NP PESTICIDES

(82705IM-MOD)

they are outside standard limits.

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

Lab Report No: 008565 Report Date: 10/30/2019
Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified -~ IL100308 Prep Method: 3510C
Field ID: MTL-13 ARDL Lab No.: 008565-03
Desc/Location: MARK TWAIN LAKE Lab Filename: E1028926
Sample Date: 10/23/2019 Received Date: 10/24/2019
Sample Time: 1215 Prep. Date: 10/25/2019
Matrix: WATER Analysis Date: 10/28/2019
Amount Used: 900 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11133
% Moisture: NA Level: LOW
Data Dilution
Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 ND ‘ UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 ND UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 78%

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

(a) DOD-QSM Accredited Analyte.

Sample 008565-03, NP PESTICIDES (8270SIM-MOD) Page 1 of 1
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400 Aviation Drive;
Mt . Vernon,

Lab Report No: 008565

ARDIL, INC.

Report

P.O. Box 1566
Illinois 62864

Date: 10/30/2019

Project Name: MARK TWAIN LAKE
Project No.: ,
NELAC Certified - IL100308

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

Prep Method: 3510C
Field ID: MTL-9 ARDL Lab No.: 008565-04
Desc/Location: MARK TWAIN LAKE Lab Filename: £E1028927
Sample Date: 10/23/2019 Received Date: 10/24/2019
Sample Time: 1155 Prep. Date: 10/25/2019
Matrix: WATER Analysis Date: 10/28/2019
Amount Used: 900 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11133
% Moisture: NA Level: Low

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 ND UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 ND UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 65%

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

(a) DOD-QSM Accredited Analyte.

Sample 008565-04, NP PESTICIDES

(8270SIM-MOD)

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

Lab Repcrt No: 008565

L, INC.

rive; P.O. Box 1566

Illinois 62864

Report

Date: 10/30/2019

Project Name: MARK TWAIN LAKE

Analysis: NP PESTICIDES (8270SIM-MOD)

Project No.: Analytical Method: 8270C
Prep Method: 3510C

NELAC Certified -~ IL100308

Field ID: MTL-11 ARDL Lab No.: 008565-05
Desc/Location: MARK TWAIN LAKE Lab Filename: £1028928

Sample Date: 10/23/2019 Received Date: 10/24/2019

Sample Time: 1117 Prep. Date: 10/25/2019

Matrix: WATER Analysis Date: 10/28/2019

Amount Used: 900 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11133

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/L 1
Atrazine 0.222 0.222 ND UG/ L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 ND UG/L 1
Chlorpyrifos 0.222 0.222 ND UG/L 1
Cyanazine 0.222 0.222 ND UG/L 1
Pendimethalin 0.222 0.222 ND UG/ L 1
SURROGATE RECOVERIES: Limits Results
Triphenylphosphate 30-130 2%

Surrogate recoveries marked with

(a) DOD-QSM Accredited Analyte.

'#' indicates they are outside standard limits.

Sample 008565-05, NP PESTICIDES (8270SIM-MOD)

Page 1 of 1
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Lab Report No:

400 Aviation Drive;
Mt. Vernon,

008565

ARDI, INC.

Report

P.O. Box 1566
Illinois

62864

Date:

10/30/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-12 ARDL Lab No.: 008565-06
Desc/Location: MARK TWAIN LAKE Lab Filename: E1028929
Sample Date: 10/23/2019 Received Date: 10/24/2019
Sample Time: 1345 Prep. Date: 10/25/2019
Matrix: WATER Analysis Date: 10/28/2019
Amount Used: 900 mL Instrument ID: AG5
Final Volume: 1 mL QC Batch: B11133
% Moisture: NA Level: LOW
Data Dilution
Parameter LOD L0OQ Result Flag Units PFactor
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 1.66 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 98%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008565-06, NP PESTICIDES (8270

SIM-MOD)

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

INC.
P.O. Box 1566
Illinois 62864

Lab Report No: 008565 Report Date: 10/30/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-15-0 ARDL Lab No.: 008565-07
Desc/Location: MARK TWAIN LAKE Lab Filename: E1028930
Sample Date:  10/23/2019 Received Date:  10/24/2019
Sample Time: 0900 Prep. Date: 10/25/2019
Matrix: WATER Analysis Date: 10/28/2019
Amount Used: 900 mL Instrument ID: AGH
Final Volume: 1 mL QC Batch: B11133
% Molsture: 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 0.544 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 1.02 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 89%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008565-07, NP PESTICIDES

(82705IM-MOD)
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Lab Report No:

400 Aviation Drive;
Mt. Vernon,

008565

ARDIL, INC.

Report

P.O. Box 1566
Illinois

62864

Date:

10/30/2019

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

Field ID: MTL-22-0 ARDL Lab No.: 008565-08
Desc/Location: MARK TWAIN LAKE Lab Filename: E1028931

Sample Date: 10/24/2019 Receilved Date: 10/24/2019

Sample Time: 1200 Prep. Date: 10/25/2019

Matrix: WATER Analysis Date: 10/28/2019

Amount Used: 900 mL Instrument ID: AG5

Final Volume: 1 mL QC Batch: B11133

% 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 0.656 UG/L 1
Metribuzin 0.222 0.222 ND UG/L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 1.47 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 94%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008565-08,

NP PESTICIDES

(8270SIM-MOD)

Page 1 of 1

ARDL Report 8565 - Page 18 of 40



T Jo T obeg

sosATeuy oTtuebiour

‘80-596800 °oTdwes

-91&TeUy POITPOIOOY OVIEN I0/Pue dod (e)

S70S9VYL 6T/L0/TT N T°G1F INON T/9W 6°S 00°T 006°0 uogIR) DTIURbIp TR3IO0Z
LEOSSOTIT 61/82/01 N 7091 INON T/9W aN 00°¢ 0°2 usdsng STTIBTOA ‘SPTTIOS
9€0SS0TIT 6T/82/0T N Z°091 INON T/9KW AR 00°¢ 0z peopuadsng Tel0L ‘SPITOS
GE0GSOTT 6T/G2/01 N Z2°G9¢ INON T/9K 86T0°0 00T0"0 0080070 oyaxo- ‘snioydsoyd
9%0SZTIT 6T/80/TT 6T/80/T1T Z2°G9¢ Z2°G9¢ /9K €690°0 00T0"0 00800°0 snioydsoydg
0¥0SS0TIT 6T/%0/TT 61/G2/0T HO0ZO0T HO0ZOT "W ND/9H €1 00°T 0°T e-utiiydosyg
LZ0SSOTT 6T/T0/1T N NETID TNON T/9KW 160°0 0020°0 06T0°0 USHOIITN S® 93BIZTIN
0¥0SSOTIT 6T/%0/TT 61/G6Z/0T HO0ZOT HOO0ZOT "W 0D/9K 7 00°T 0°T s3091x100 ‘e-TTAydoroTyd
8E€0GS0TT 6T1/62/0T N 1°06¢ ANON T/9KW L0Z0°0 I 00£0°0 0020°0 USDOIZTN BTUOWMWY
IaqunN a3eq Sheh=lel POUISW  POYISH s3TUN iTnssy  beTd olols aot 834TRUY
uny STsATeUY dexg STSATRUY dexg

0021 :swrl burtdwes 6T0Z/%Z/0T :paAT®D9Y

YN :9INISTOW 6102/%2/01 :o3eq burTdwes 0-22-1IXN :dI PToTd

YAIYM  XTITel VT NIVML MI¥W U, D07 burTdues 80—-69S800 :ON T@IVY

80E00TTII — PSTITIISD OVTAN :oN 3oslfoxg

soTuebIOUI :STSATRUY TMVYT NIVMI MMV :aweN 3ooLoxg

610Z/%T/T1 :o3eq 3xodey G9G800 :ON 3xodey ged

$9829 STOUTTTI ‘UOUISA "3IH
99GT X0od "0O°d ‘©ATIQ UOTIBTAY Q0¥

“ONI ‘IaaY

ARDL Report 8565 - Page 19 of 40



T 30 T =bed

sosATeuy oTuebIOUT

‘60-596800 oTdwes

*o3ATeuy PaITPRIONDY DVYTIN I0/PuUue qod (B)

SY0G9FYL 6T/L0/1T N T°GT¥ INON T/9KW 0°9 00°T 00G°0 uogIe) OTuRbIQ TRBIO0L
LEOGG0TT 61/82/0T N 7091 INON T/95W an 08¢ 0S°¢ uadsng @TTIBTOA ‘SPTTOS
9€0GS0TT 61/82/01 N 2 0971 HINON T/9KW GL"9 08°¢ 06°¢2 peopuadsng Te310I ‘SPTITOS
GE0SS0TIT 61/62/0T N 2°69¢ HANON T/5W ¥220°0 00T0° 0 0080070 oylxo- ‘snaouydsoyg
9%0SZTTT 61/80/TT 61/80/1T 2 G9¢ 2 G69¢ T1/9K ¥01°0 00T0°0 00800°0 snaxoydsoydg
LZ0GSOTT 6T/TI0/1TT N NETID HINON 1/9KW 9L0°0 0020°0 06T0°0 usboIITN S ©3eIITN
8E0GG0TT 61/62/0T N T1°06¢€ SINON T1/9W €LY0°0 00€0°0 00200 UShOIFTN eTUCUNIY
T6cLd 61/T10/1T 61/82/0T O0T09 Y0TO0E T/5KW Zre- o 00S00°0 00F00°0 sssuebuel (B)
T62Ld 6T/T0/TIT 61/82/0T 20109 ¥0T0¢€ 1/9K 906°0 0080°0 00%0°0 uoxl (®)
T2UINN o23ed 23ed POUISN POUISKH s3qTUun ATnssy betra 001 ao1 93ATeUy
uny STSATeUY dexg STSATRUY dexg
00ZT :swrl burTdwes 6102/%2/0T :poatedey
YN :9IN3STOR 6102/%2/0T :e3eq burtdues GI-ZZ-TIN :dI PISTd
YAIYM XTIJeR TIVI NIVMI MYIVW :u,207 butrdures 60-G96800 :ON TQIY
S0EQ0TII — PSTITIISD DYTEN :oN 308lLoag
sotuebroul :sTsATeuy TIVT NIYML MMVW :eweN 308loxg
6T0Z/¥T/TIT :o3eq 3ao0dayd 596800 :oN axoday geT
#9829 STOUTTII ‘UOCUISA "IN

!9SATIQ UOTIBTAY (00F
QY

99GT X0d "0O0°d
"ONI

ARDL Report 8565 - Page 20 of 40



ARDL,
400 Aviation Drive;
Mt . Vernon,

INC.
P.O. Box 1566
Illinois 62864

Lab Report No: 008565 Report Date: 10/30/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL~-33-0 ARDL Lab No.: 008565-10
Desc/Location: MARK TWAIN LAKE Lab Filename: E1028932
Sample Date: 10/24/2019 Received Date: 10/24/2019
Sample Time: 1105 Prep. Date: 10/25/2019
Matrix: WATER Analysis Date: 10/28/2019
Amount Used: 1000 mL Instrument ID: AG5
Final Volume: 1 mL QC Batch: B11133
% 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 0.550 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 1.33 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.

(a) DOD-QSM Accredited Analyte.

Sample 008565-10,

NP PESTICIDES

(8270SIM-MOD)
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ARDL,
400 Aviation Drive;
Mt. Vernon,

INC.
P.O. Box 1566
Illinois 62864

Lab Report No: 008565 Report Date: 10/30/2019

Project Name: MARK TWAIN LAKE Analysis: NP PESTICIDES (8270SIM-MOD)
Project No.: Analytical Method: 8270C
NELAC Certified - IL100308 Prep Method: 3510C
Field ID: MTL-66-0 ARDL Lab No.: 008565-11
Desc/Location: MARK TWAIN LAKE Lab Filename: E1028933
Sample Date: 10/24/2019 Received Date: 10/24/2019
Sample Time: 0830 Prep. Date: 10/25/2019
Matrix: WATER Analysis Date:  10/28/2019
Amount Used: 1000 mL Instrument ID: AGS
Final Volume: 1 mL QC Batch: B11133
% 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 0.410 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 0.690 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 80%
Surrogate recoveries marked with '*' indicates they are outside standard limits.

(a) DOD-QSM Accredited Analyte.

Sample 008565-11, 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: 008565 Report Date: 10/30/2019

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

Project No.: Analytical Method: 8270C

NELAC Certified - IL100308 Prep Method: 3510C

Field ID: MTL-77-0 ARDL Lab No.: 008565-12
Desc/Location: MARK TWAIN LAKE Lab Filename: E1028934

Sample Date: 10/24/2019 Received Date: 10/24/2019

Sample Time: 0818 Prep. Date: 10/25/2019

Matrix: WATER Analysis Date: 10/28/2019

Amount Used: 900 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11133

% Moisture: NA Level: LOW

Data Dilution

Parameter LOD LOQ Result Flag Units Factor
Trifluralin 0.222 0.222 ND UG/ L 1
Atrazine 0.222 0.222 0.444 UG/L 1
Metribuzin 0.222 0.222 ND UG/ L 1
Alachlor 0.222 0.222 ND UG/L 1
Metolachlor 0.222 0.222 0.822 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 71%

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

(a) DOD-QSM Accredited Analyte.

Sample 008565-12, NP PESTICIDES (8270SIM-MOD) Page 1 of 1

ARDL Report 8565 - Page 25 of 40



1 Jo 1 &beag

sasATeuy oTuRbIOUI ‘ZT-596800 =Tdwes

*93&TeUy POITPSIODOY OVIAN I0/pue doa ()

SY0G9VVYI 6T/LO/TT ¥N T°GT¥ ANON T/5KW T°9 00°1T 00S°0 uogIe) OIURbHIp TeRIOL
LEOGS0TT 61/82/0T N 7091 HINON T/9KW aN 00° % 0¥ usdsng STT3IBTOA ‘SPTTOS
9€06G60TT 61/82/01 N 270971 HINON T/9HW 9 LT 00° % 0° % pepuadsng Tel0l ‘SPTICS
GE0GGSO0TT 6T/62/0T ¥N Z°G9¢ INON T/5KW 9L20°0 00T0°0 00800°0 oyaxo- “‘snxoydsoyg
9%0SZTTIT 61/80/TT 6T/80/1T 2°69¢ Z°89¢ T/9W 79170 00T0°0 00800°0 snxoydsoyd
0%¥0G6S0TT 6T/%V0/TT 61/G2/0T HOO0ZO0T HQOO0ZO0T "W ND /9K aN 00°T 0°T e-uT3lAydoayg
LZ0GSO0TIT 6T/T0/1T ¥N NETIED HINON /5K TvE"0 0020°0 06TI0°0 ueboOI3ITN SB 93RITIIN
0¥0GS0TT 61/%0/TT 6T1/62/0T HQOO0ZOT HO0ZO0T "W ND/9OKW 72 00°T 0°1 ®302xx00 ‘e-TTAydoxoTyd
8€0GS0TT 61/62/0T ¥N 1°0S¢ HINON T/9W G6c0°0 00g0°0 0020°0 USbOIITN BTUOWY
Toqumn a3e(Q 23e(q POUISRN PoUISN s3TUn ATnssy beta 001 ao1 o3ATeRUY
uny STSATRUY doxg STsATeuy deag
8T80 :owrl burTdures 6T0Z/¥2/0T :pSATSD3Y9
YN :SIN3ISTORW 6102/%¥2/0T :o3eq buttdweg 0-LL-TIW :dI PISTA
TALYM CXTIQERN YT NIVMI MIVIW tu,007 burTdureg ¢T—-8946800 cON T@aY
80E€00TTII — PSTITIISD DYIHEN :oN 308foxg
sotuebiroul :sTsATeuy IMVT NIVMI MIVIW :9weN 3o9Loxg
6102/¥T/TT :o3ed xodsy 696800 :ON 3x0odey qgeT

¥98¢9
9981 Xod

STOUTTTI

"ONI ‘1Iaav¥

‘UOUISA "IN
"0°d !9ATIQ UOT3IBRTAY (Q0F

ARDL Report 8565 - Page 26 of 40



T 3o T =beg

sesATeuy oTuebaoul ‘£I-695800 =1dwes

T93ATRUY PBITPLIIDDY DYTIN I0/Pue qod (B)

ZT0G6820T 61/%2/0T N 7091 JINON TW 00T/TO0D 0s¢ 00" T 0°T WIOITTOD "H
Tequny 23e(g a3eQ POUISH  POUISKH s3Tun 1Tnsay betTd - DOT aot 2341euy
unyg STsATRUY daxg STSATeRUY deixg
9€60 :d2wTl burTdwes 6T0Z/%Z/0T :peAT®Dd®Y
YN :®INISTOW 6T02/%2/0T :o3eq burTdwes YNIYVW OI :dI PI9TJ
dIIVM  XTIFeR YT NI¥MI MUVR :u,207 burTdwes €T-G96800 :ON TQdY

80€00TII — POTITIISD DOYTHEN
soTuebIOUl :STSATERUY

toN 308foxg
MY NIYMI MYVA  2weN 309loxg

6T0Z/%T/TT :®3eq 3xodey

$9829 STOUTTTI ‘UOUISA "IN
99GT X0d "0 d 9ATIQ UOTIVTAY (0¥
"ONI ‘1a9¥Y

696800 :ON 1xodesy geT

ARDL Report 8565 - Page 27 of 40



1 30 T ®beg

sosATeuy oTuebIOUI ‘PI-595800 oTdwes

*o3ATeUY PSJITPSIODY OVYTIN JO/PuUuR dod (®)

Z106820T 61/%2/0T ¥N INON  TW 00T/T0D GLT 00°T 0°1 WIOFTTOD H
IsqunN ®3eq @3eQ POUISK s3TUn Jtnsey  betda D01 aot o34TRUY
uny sTsATeuy dexg STsATeuy daxg
8211 :owrl burrdweg 6T0Z/¥2/0T :PeaTeDay
¥N 19INISTOR 6T0Z/%2/0T :®3eq burrdwes YNINVA £ Al PTOTd
YALYM XTIZeR DIVT NIVML XMMVW  :u,207 burrdwes $1-G9G800 :ON TQaY

80€00TTII — PSTITIISD OVTEN
sotuebaoul :sTSATeUuy

:oN 308foxg
VYT NIVMLI MOV toweN 308loxg

6T0Z/%T/1T :o3eq 3xodey

¥98¢9

STOUTTTI ‘UOUISA " IW

99GT XOd "0O°d !{SATIQ UOTIBTAY (0¥

"ONI ‘TQuv¥

G96800 :ON 3x0dey et

ARDL Report 8565 - Page 28 of 40



METHOD BLANK REPORT

ARDL, Inc.

Mt. Vernon,

Lab Report No: 008565

400 Aviation Drive;
Illinois

Report Date:

62864

P.O. Box 1566

10/30/2019

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

Field ID: NA ARDL Lab No.: 008565-01B1
Desc/Location: NA Lab Filename: £E1028920

Sample Date: NA Received Date: NA

Sample Time: NA Prep. Date: 10/25/2019

Matrix: QC Material Analysis Date: 10/28/2019

Amount Used: 1000 mL Instrument ID: AGS

Final Volume: 1 mL QC Batch: B11133

% 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 94%

Surrogate recoveries marked with '*'

(a) DOD-QSM Accredited Analyte.

Blank for Run B11133, NP PESTICIDES

indicates they are

(82705IM~-MOD)

outside standard limits.

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 8565

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

Authorized By: DSD-QAO
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ARDL #:

Project; \//‘)/)M\_Z;ZZM‘Z/ r)zﬂ ales

COOLER RECEIPT REPORT
ARDL, INC.

pjé S Cooler # /&‘/j

Number of Coolers in Shipment:

Date Received: /& — A 1T

. Nt /7
PRELIMINARY EXAMINATION PHASE: Date cooler was opened: /ﬂ T?ZZ "*/f (Signature) /@(/ﬁlé’ Evrre

J

A
1. Did COOIEr COME With @ SHIPPING SHP (BIMDIll, €1G.)2....r..eersereseressersssseessssesssssesssssessesseeseessssessseessseessessesesseeseescsessen YES
If YES, enter carrier name and airbill number here: ﬁz&%éé’/y
2. Were custody seals on outside 0f COOIBI? ..ot e e 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?........c.ccccviii YES NO !
4. Did you screen samples for radioactivity using a Geiger COUNBI?............ccoiiiiiiini s @ NO
5.  Were custody papers sealed in @ plastic bag?........c.o. i gy PTI, YES @
’ 4 f% -7 -~
6. Were custody papers filled out properly (ink, SIgned, BtC.)7.....ciciciiiii e s ES @ N/A
7. Were custody papers signed in appropriate place by ARDL personnel?.........cccooiiminiiiininin i " NO NA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form...................ol .YES> NO N/A
9. Was a separate cantainer provided for measuring temperature? YES NO v Observed Cooler Temp. 0 ’ 3 C
A M Correction factor_{); Q C
B. LOG-IN PHASE: Date samples were logged-in;_7 0-25-/9 (Signature) / C&/Z/L&M?v
10. Describe type of packing in cooler; %Z”«LL) o
11. Were all samples sealed in separate plastic Bags? ..........ccovviiiiiiinii i e YES @ N/A
12. Did all containers arrive unbroken and were labels in good condition? ...........coovcovenveninenne TSP O OO PTOPPPRPPPPRUN @ NO
13, Were sample [8DEIS COMPIBLET.....vicuiiiieeirieeiiii ettt saes s asbese s s bt e e s et ke e e ne e amear s eme st bbb SE bt aabesaaabes ¢ES” NO
14, Did all sample labels agree with CUSIOAY PAPEIST ... e e e 1 sbe bbb et sb st ¥ES® NO
15. Were correct containers used for the tests indicated? OSSOSO € ' =3 J V(o)
16. Was pH correct on preserved Water SBMPIBS?.........c..ci i e e e et sr s et ‘@ NO N/A
17. Was a sufficient amount of sample sent for tests indicated?.......ccciiiiiii §ES' NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO QA
19. Was the ARDL project coordinator notified of any deficlencies?...........c.occovieciciiiiiiii i YES @ @
e o -5 -9
) Comments and/or Corrective Action: Sample Transfer

% M 42yt Letr il Gilled o _cop Fraction Fraction
Lineiabed ots fafeod 217

Area # Area #

L Hocse

By By

L
On On
/ﬂ/{/S//Q
Chain-of-Custody # AA
(By: Signature) Ale. Date: /O -5~ 7%

MAADMIN\FORMS\COOLER RECEIPT REPORT.doc

Rev. 02/22/17
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COOLER RECEIPT REPORT
ARDL. INC.

ARDL# _ I SbS Cooler# 2 af 3

Number of Coole‘rg in Shipment:’ 3

Project: /9 )asl &@4 ) aﬁu/@ Date Received: /O~A ¥~

129 e LKl
A. . PRELIMINARY EXAMINATION PHASE: Date cooler was opened:’' < =/~ 9 (Signature).__, , / ‘ EA
1. Did cooler come with a éhipping slip (airbill, LT 2SO OO YES

If YES, enter carrier name and airbill number here: / z////;zz/
2.  Were custody seals oﬁ OUESIAR OF COOIBI?. c..eviviieieeirisncniennistsrentsraesaras s s eses tsnasesr et s e st ebasts shensearaseseerersassesnsnsoreasetssessasnnsnne YES 0, N/A
How many and where? .Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of ArmVaI?..........o e sresesernene YES NO A
4. Did you screen samples for radioactivity using a Geiger Counter’?QE—!oD NO
5, Were custody papers sealed in @ PIastic DAG7.....ccoviiiieiiiiiii i st seas e ssaess srsesa s e sssasanans YES @
6. Were custody papers filled out properly (ink, SIgned, eC.)7.......ccinimiiiin i YES N/A
7. Were custody papers signed in appropriate place by ARDL PersSonel?...... o s s @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form...........ccooo i @ NO N/A
9. Was a separate container provided for measuring temperature? YES______NO__¥ v Observed Cooler Temp. j q C
74 Correction factor_3- O c
B. LOG-IN PHASE: Date samples were logged-in: O~ 25-/F (Signature) prd /L@Mav
10. Describe type of packing in cooler:; /4%/1/ Cee’
11. Were all samples sealed In separate plastic Bags? ... YES 0, NA
12. Did all containers arrive unbroken and were labels in good condition? ... @ NO
13. Were sample 12DEIS COMPIBLET......c.coiiiirirrciriirrei e s cr e s ain st b e e rese e bs e s e s e S1bs 8 eaer e oeba s sEeosesataasbasssrsnres @ NO
14, Did all sample labels agree with custody papers? ........c.o.... et eteteteteieteeesttetter e eabarsfraeeebeb et et e b e nas e ees et sessanenn e b sasteretet bt ebee @ NO
15. Were correct containers used for the tests Indicated? ... YES' NO
16. Was pH correct on preserved Water SBMPIES? ...t an ae s s s s asss s srasssrensans YES’ NO NA -
17. Was a sufficient amount of sample sent for tests Indicated ... @ NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: i : YES NO @
19. Was the ARDL project coordinator notified of any deficiencies?.......cccininiiimimoro i YES ¢ NO » N/A
Comments and/or Corrective Action: Sample Transfer

J MMM b F LlLhiTe recerrs  _toal Fraction Fraction

(riliilol e daled | 71

Area # Area #

Lulbes

By By
LY.

On On

/O~ 25-/9

Chain-of-Custody # AA

(By: Signature)  A4w Date: 7 %/25//9

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

ARDL #: ? \SZ’S Cooler # Fof 3 5 .
Number of Coolers in Shipment:

Project:%ﬁﬂ/&/ )»Af/ﬂﬁ}/ﬁm ‘ Date Received: /& - 7% /9
. N /
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened;/Z =74~ /9 _(Signature) ﬁ WAt p

1. Did cooler come with a ShippING SHP (@D, B16.)7....vv.vvsvevveveeesseesseessessesieasssseeesesesssssssssssssesssessssssssssessssssessssessssssssosasessesesresee YES (NO>
If YES, enter carrier name and airbill number here: %’MMZ/
2, Were custody seals on oUSIAE Of COOIBIT......ciurriiriirrceeree ettt b b e b sb e s sasserssaranbenaranseas YES @ " N/A
How many and where? Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of armiVal?.........cccvirii e YES NO @
4. Did you screen samples for radioactivity using a Geiger COUNtEr?...........ovciimii s s @ NO
5. Were custody papers sealed in @ plastic Bag?..........couvermerninii s s YES QO
6. Were custody papers filled 6ut properly (ink, SIgNE, B1C.)7. . i st s st bar e asbasens YES ®NQ» N/A
7. Were custody papers signed in appropriate place by ARDL personnel?..........cccciiieiei e @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form...............ccccenii e E NO N/A

9. Was a separate container provided for measuring temperature? YES NO_2~~_ Observed Cooler Temp. /. ¢

/y Correction factor c
B. LOG-IN PHASE: Date samples were logged-in:_/ —. 25 —/%) (Signature)_ L

10. Describe type of packing in cooler; ,%/72/’4’1/ L&U

11. Were all samples sealed In separate plastic DAgS? ........ovierminrre sttt e sb s s erese e sese srensesesans YES C@; N/A
12, Did all containers arrive unbroken and were labels in good condition? .......c..coceimeiiviinenne Pereberesreeer e ar e sae e et nesaneraeare @ NO
13, Were sample 1abels COMPIBIET......c.ciiimiieii it e e s e oot s e e e s b e b theberesrebas s saassassin @ NO
14, Did all sample labels agree with custody PAPEIST ....c.vviic e e et e sre sr b s @ NO
15. Were correct containers used for the tests indicated? ... YESZ> NO
16, Was pH correct on preserved Water SBMPIES?........ccoiiiiiimiienisiaiiece e sesisvesnessy sesesasesstssssssss sresssnssasesssssessesssessnns ¥ES® NO N/A
17. Was a sufficient amount of sample sent for tests INdICated?.........ccv v et s s s YES™ NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: . YES NO QNA
18, Was the ARDL project coordinator notified of any AefiCIEBNCIES .......veviieisi vt ir e raresbsr s s s ettt bs s sanbebens YES ®O> NA
| Comments and/or Corrective Action: Sample Transfer
J i s aPirread o Lold e Boml etk r gt P Fraction Fraction
L1tidinled v AuTed aLl
Area # Area #
LW eve
By By
‘ On /Zé On
/ ﬂ//z = //7
Chain-of-Custody # N A
(By: Signature) olle. Date. /D -75-/9
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