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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 USACE’s policy to comply with requirements of the Clean
Water Act (CWA) 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 U.S. Army Corps of Engineers, St. Louis District, implemented a water quality
monitoring program during the 1970s to evaluate how its civil projects may be impacting
water quality. A robust water quality program serves as an invaluable tool for tracking
long-term trends and ensuring Corps design and construction practices incorporate tools
and methods to minimize environmental impacts on a constantly evolving and complex
river system. In addition, Water quality data is provided to key stakeholders such as 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 2 years by the CWA 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.

Under Section 303(d) of the 1972 Clean Water Act, states, territories, and authorized
tribes are required to develop a list of water quality impaired areas. The law requires that
these jurisdictions establish priority rankings for water on the lists and develop action
plans named Total Maximum Daily Loads (TMDL), to guide water quality improvement.
This EPA resource identified fish and shellfish consumption as an impaired condition in
the Mississippi and lllinois rivers. Additionally, some areas were listed as having impaired
conditions for swimming and boating, and aquatic life. More information can be found on
the EPA’s website: https://www.epa.gov/tmdl.

Findings in this report are consistent with information presented on EPA’s TMDL
information source. This report identifies 3 water quality concerns based on data
collected from 2017-2022: (1) Total Suspended Solids (TSS), (2) Total Phosphorus (TP),
and (3) Chlorophyll_a (Chl_a). High concentrations of these factors under the right
conditions can contribute to the occurrence of Harmful Algal Blooms (HAB). All river
segments are in the hypereutrophic state, which presents the highest risk for HAB
development. High agricultural and industrial activities within our area of responsibility as
well as areas upstream are key contributors to these water quality concerns.


https://www.epa.gov/tmdl
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INTRODUCTION

The Mississippi River is, in many ways, the nation's best known and most important
river system. The river drains all or part of 31 states, two Canadian Provinces, or
approximately 40% of the lower 48 states. The river serves as a migratory flyway for
more than 40% of all North American waterfowl and shorebirds, while also providing
habitat for 260 species of fish, 50 mammal species, 145 species of amphibians and
reptiles, and 38 species of mussels (Weller and Russell, 2016). Anthropogenic services
provided by the river includes food and fiber production, recreation, commercial
transportation, and drinking water to 18 million Americans (Thorp et al. 2010).

Water quality is of paramount importance for sustaining ecological integrity and services
provided by the Mississippi River. 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. Additionally, channel
maintenance (bank stabilization, dredging, locks and dams, etc.) may also disrupt the
way in which the river processes and transports pollutants (USACE 2017).

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 USACE’s civil works projects on
the Mississippi and lllinois Rivers. The WQMP addresses surface water quality
management issues and adheres to the guidance and requirements specified by Clean
Water Act (CWA), as well as the self-imposed Engineering Regulation (ER) 1110-2-
8154, “Water Quality and Environmental Management for USACE Civil Works Projects”
(USACE, 2018). Water quality monitoring is implemented to fulfill five primary objectives
that drive the CEMVS WQMP:

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

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

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

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

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

This report is intended to document and assess water quality conditions occurring on
the Mississippi and lllinois Rivers. The report describes conditions observed in 2022, as
well as reference data collected from 2017-2021. Additional historical data are available
upon request.

USACE-MVS | Water Quality Report: Rivers 2022 8



SAINT LOUIS DISTRICT WQMP COVERAGE

Upper Mississippi River (RM 200 — 301)

The Saint Louis District manages the lower 100 miles of the Upper Mississippi River
(UMR;), which is defined as the river reach between Locks and Dam 22 near Saverton,
Missouri (RM: 301), and Melvin Price Locks and Dam in Alton, lllinois (RM: 200). Flow
and depth on the UMR are regulated by two additional locks and dams near Clarksville
(RM: 274) and Winfield (RM: 242), Missouri. The primary function of lock and dam
projects on the UMR is navigation. The UMR is also altered by dredge maintenance,
river training structures, and a confined levee system. The lllinois River is a major
tributary to the UMR near Grafton, lllinois (RM: 218).
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Figure 1: Upper Mississippi River study area. During 2022, USACE personnel monitored water quality at seven locations in the
Upper Mississippi River. Chemical, biological, and physical samples were collected during three sampling events.
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Saint Louis Harbor (RM 160 — 200)

Saint Louis Harbor (SLH) is defined as the river reach of the Mississippi River between
Melvin Price Locks and Dam near Alton, Illinois (RM: 200), and the confluence of the
Meramec River near Arnold, Missouri (RM: 160). SLH includes Locks No. 27, situated at
the southern end of the Chain of Rocks Canal. The primary mission for Locks No. 27 is
navigation, and has little influence on flow and depth. Nevertheless, SLH is greatly
altered by dredge maintenance, river training structures, and a confined levee system.
The Missouri River is a major tributary to SLH near North Saint Louis (RM: 195).
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Figure 2: Saint Louis Harbor study area. During 2022, USACE personnel monitored water quality at six locations in Saint Louis

Harbor. Chemical, biological, and physical samples were collected during three sampling events.
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Middle Mississippi River (RM 000 — 160)

The Middle Mississippi River (MMR) is recognized as the most southern stretch of the
Mississippi River managed by CEMVS. The MMR spans from the Meramec River

confluence (RM: 160) to the Ohio River Confluence (RM: 0). The MMR is often referred

to as the Open River (OPR), as flow is not impeded by lock and dams; although, the

MMR is greatly altered by dredge maintenance, river training structures, and a confined

levee system. Major tributaries include the Kaskaskia River (RM: 117) and the Big

Muddy River (RM: 76).
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Figure 3: Middle Mississippi River study area. During 2022, USACE personnel monitored water quality
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at four locations in the Middle Mississippi River. Chemical, biological, and physical samples were
collected during three sampling events.
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lllinois River (RM 000 — 80)

The Saint Louis District is responsible for channel maintenance on the lower 80 miles of

the lllinois River (ILR). This segment of the ILR runs between the La Grange Lock and

Dam (RM: 80) and the confluence with the Mississippi River (RM: 0). Although there are

no impeding structures within the reach, this section of the ILR is greatly altered by
dredge maintenance, river training structures, and a confined levee system.
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Figure 4: lllinois River study area. During 2022, USACE personnel monitored water quality at five locations
in the Illinois River. Chemical, biological, and physical samples were collected during three sampling events.
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Major Tributaries

In addition to the ILR, major tributaries to the Mississippi River influenced by USACE
Civil Works projects include the Salt River, Missouri River (MOR), Kaskaskia River
(KAS), and Big Muddy River. This report includes confluence data for MOR and KAS
(Appendix B). Water quality data for the Salt River (near Mark Twain Lake), Kaskaskia

River (near Carlyle and Shelbyville Lakes), and the Big Muddy River (near Rend Lake)

are available upon request.

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

River Segment Sample ID River Mile Latitude Longitude
Upper Mississippi River UMR-DP 294  39.563869 -91.167790
UMR-LA 283 39.451961  -91.042300
UMR-9 273 39.371348  -90.898987
UMR-LM 252  39.136591  -90.704520
UMR-7 240 38.981771  -90.679969
UMR-6 231 38.866632  -90.601036
UMR-5 213 38.932151  -90.342744
Saint Louis Harbor UMR-3 200 38.865860  -90.152529
UMR-2* 196 38.824712  -90.163694
UMR-1 191 38.761549  -90.138858
SLH-3 191 38.755932  -90.171958
SLH-2 177 38.588778  -90.206328
SLH-1 169 38.484427  -90.279552
Middle Mississippi River  OPR-5 150 38.235914  -90.363781
OPR-4 110 37.898308  -89.830695
OPR-3 90 37.721974  -89.609790
OPR-2 53 37.315170  -89.512540
lllinois River ILR-9 71 39.830091  -90.565591
ILR-8 55 39.630530 -90.609060
ILR-7 32 39.297826  -90.609012
ILR-6 19 39.156435  -90.614168
ILR-2 5 38.965781  -90.542952

*UMR-2 is taken from the Missouri River, two miles upstream of the Mississippi River confluence at RM 196.
Data from UMR-2 were not evaluated for this report but are available in Appendix B.

USACE-MVS | Water Quality Report: Rivers 2022
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METHODS AND ANALYSIS: SAMPLE COLLECTION,
STATISTICAL ANALYSIS, & QUALITY ASSURANCE

Data Collection and Historical Reference Data

During 2022, water quality samples were collected and analyzed for 21 locations during
three sampling events (n=63; Table 1). Two duplicate samples were also collected during
each sampling period for quality control purposes (n=8; Appendix C). 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. Lab packages were reviewed by USACE personnel for quality assurance.

Data from all lab packages were deemed usable for this assessment. Memorandums
documenting each sampling event are located in Appendix A. Memorandums highlight
problems experienced in the field, issues with laboratory data, and important lessons
learned during fieldwork.

For the purpose of this report, historical reference data refers to water quality data
collected during the previous four years (2017-2021) on the Mississippi and lllinois
Rivers. Historical reference data are assumed to represent the current condition of the
Mississippi and lllinois Rivers.

Statistical Analysis and Comparison to Applicable Water Quality Standards

Statistical analyses were performed on water quality monitoring data collected for 21
locations, and classified as ILR (n=5), MMR (n=4), SLH (n=5), and UMR (n=7).
Tributary data collected from the MOR (UMR-2) are not included in summary tables;
however, data are available in Appendix B. Descriptive statistics were calculated to
describe central tendencies and corresponding 95% confidence intervals for the
geometric mean. Monitoring results were compared to applicable water quality standard
criteria established by state agencies pursuant to the Federal Clean Water Act. If a state
water quality standard criterion was not available, recommended criteria from the
literature were considered.

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

USACE-MVS | Water Quality Report: Rivers 2022 14



in-house matrix spikes, laboratory blanks, and performance evaluation samples. In
addition, one blind duplicate sample is submitted for every 20 samples collected.

Internal checks are also used for field work. 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.

METHODS AND ANALYSIS: WATER QUALITY PARAMETERS

Parameters used to characterize water quality have been generally accepted criteria for
assessing aquatic life and human health. Parameters evaluated are designated as:

1. Physical Criteria (e.qg., flow, temperature, suspended sediment)

2. Chemical Criteria (e.g., dissolved oxygen, nitrogen, phosphorous)
3. Biological Criteria (e.g., E. coli bacteria, chlorophyll, pheophytin)

Physical Criteria

Surface Water Flow (Flow) can be described as the continuous movement of water in
runoff or open channels. For larger navigable rivers, flow is often quantified as
discharge, which is the volume of water that passes through a channel cross section
during a duration of time (e.g., cubic feet per second). River stage or elevation is also
an important metric to consider when analyzing flow, as it describes water capacity for
channels, culverts, and other structures.

Stream flow has a strong influence on flooding, stream geomorphology, and aquatic life
(USEPA 2016). Common analytical functions of flow data include calculation of Total
Maximum Daily Loads (TMDL) for pollutants and model calibrations. The calculation of
TMDL at any point in a stream requires a parameters concentration and stream flow.
Most watershed restoration efforts use TMDL as a measure of success.

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 Missouri and lllinois are less than 33°C or within 2.5°C
of the seasonal norm.

USACE-MVS | Water Quality Report: Rivers 2022 15



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 4 vy v

particles in the water column. To accurately Figure 5: Confluence of the Missouri and Mississippi River.
determine the types and quantities of Historically, sediment inputs from the Missouri River result
Suspended SOlidS, VSS are analyzed. in significant TSS increases in the Mississippi River.
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.
Neither Missouri nor lllinois currently has a standard criterion for NVSS or VSS.

Chemical Criteria

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

Dissolved oxygen is required for most aquatic life

h ] A : - Figure 6: Dissolved oxygen (O2) vs oxygen
including fish, invertebrates, bacteria, and plants. bonded in water (H0).

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

USACE-MVS | Water Quality Report: Rivers 2022 16



persist when DO is >1 mg/L, while most inland fish species require a minimum DO of 4
mg/L. The DO water quality criterion for Missouri and lllinois is > 5mg/L.

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
acidic than a pH of 7.0.

The pH of water varies considerably beyond the local level. Natural variation in bedrock
and soil composition through which water moves has been reported as one of the most
influential factors. Additional factors include decomposition of organic materials, acidity
of local precipitation, discharge of effluents and chemicals, and mining operations.

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

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 (mV). Positive readings indicate increased
oxidizing potential and negative readings indicate 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, 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.

Conductivity is a measure of water’s ability to conduct electrical current. In its purest
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
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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
pNS/cm is a rule of thumb value that is often associated with some form of biological
impairment.

Total Phosphorus (TP) is the sum of organic and inorganic 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 and 0.1 mg/L in flowing waters. Dissolved phosphorous, also called
Orthophosphate (PO4-P) is generally found in much smaller concentrations than total
phosphorous and is readily available for algal uptake. Orthophosphate concentrations in
a water body vary widely over short periods of time as plants take it up and release it.

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
waterbody’s trophic status. Algae and other plants use NO3-N as a food source, thus
excess levels of NO3-N can promote increases in algal production and hypereutrophic
conditions.

In general, NO3-N does not have a direct effect on fish or aquatic insects. Missouri and
lllinois have both 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.

Nitrite is formed by the complete oxidation of ammonium ions by benthic and planktonic
microorganisms (Nitrosomonas). Although elevated levels of NO2-N can be toxic to
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aquatic life, they are rarely observed in freshwater systems at undesirable levels as they
are rapidly converted to NO3-N by benthic and planktonic microorganisms (Nitrobacter).

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 regard 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).

Nitrogen as Total Kjeldahl (TKN) describes the amount of organic nitrogen and TAN
in water. Organic nitrogen is the byproduct of living organisms, and includes natural
materials such as proteins and peptides, nucleic acids and urea, and numerous
synthetic organic materials. Typical organic nitrogen concentrations vary from a few
milligrams per liter in the Mississippi and lllinois Rivers, to more than 20 mg/L in raw
sewage. There are currently no state or federal standard criteria for TKN.

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.

Biological Criteria

Chlorophyll a (CHL_a) is a measure of the amount of algae growing in a water body,
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. Some algae also
produce toxins that can be of public health concern when found in high concentrations.
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Pheophytin a (PHEO a) is a natural degradation product or digestion of CHL_a. The
ratio of PHEO_a to CHL_a can provide an indication of the decline or growth in
eukaryotic algae and cyanobacteria populations.

Trophic Status is determined using a modified Trophic State Index (TSI), as
described by Carlson (1977). Trophic State Index is calculated from secchi-depth
transparency (turbidity was converted to secchi depth using equation y = 1.0817x0-3%),
total phosphorus, and chlorophyll-a measurements. Values for these three parameters
are converted to an index number ranging from 0-100 according to the following
equations:

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

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

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

TSI Trophic Condition

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

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

Metric

Ammonia Nitrogen

Abbreviation

Analysis Method

Water Quality Criteria

Source

NH3

EPA Method 350.1

Temp and pH dependent (Generally < 15 mg/L)

United States EPA

Chlorophyll a Chl_a SM Method 10200H Less than 25mg/m? (Eutrophic Upper Limit) Carlson 1977

Depth Depth Multiparameter Meter Measurements reported at ~1 meter | -

Dissolved Oxygen DO Multiparameter Meter Greater than 5.0mg/L Missouri DNR/Illinois EPA
Dissolved Oxygen Saturated DO% Multiparameter Meter Range: 50 — 140% Brown 1970

Nitrate as Nitrogen NOs Green Method See Total Nitrogen EPA Region 7

Nitrite as Nitrogen NO2 EPA Method 354.1 See Total Nitrogen EPA Region 7
Non-Volatile Suspended Solids NVSS TSS - VSS See Total Suspended Solids lllinois EPA
Orthophosphate Ortho EPA Method 365.2 | - | e

Pheophytin a Pheo_a SM Method 10200H | - | e

Potential of Hydrogen pH Multiparameter Meter Range: 6.5 — 9.0pH Missouri DNR/Illinois EPA
Specific Conductivity SpCond Multiparameter Meter 500 us/em | -

Temperature Temp Multiparameter Meter Less than 32-2/9 °C Missouri DNR

Total Dissolved Solids TDS Multiparameter Meter Less than 500 mg/L lllinois EPA

Total Kjeldahl Nitrogen TKN EPA Method 351.2 See Total Nitrogen EPA Region 7

Total Nitrogen TN TKN+ NO2-N+NO3-N Range: 2 mg/L to 6 mg/L EPA Region 7

Total Organic Carbon TOC EPA Method 4152 | - |

Total Phosphorus TP EPA Method 365.2 Less than 0.10 mg/L EPA 1986 (Gold Book)
Total Solids TS TSS + TDS Less than 500 mg/L Brown 1970

Total Suspended Solids TSS EPA Method 160.2 | - | e

Turbidity Turb Multiparameter Meter | ----- |

Volatile Suspended Solids VSS EPA Method 160.4 See Total Suspended Solids lllinois EPA

*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.
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SUMMARY RESULTS: PHYSICAL CRITERIA



River Discharge and Stage Summary

USGS 05587450 Mississippi River at Grafton, IL
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Figure 7: Upper Mississippi River at Grafton IL (USGS 05587450). The National Weather Service recognizes river flood stage at 18’
USGS 07010000 Mississippi River at St. Louis, MO
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Figure 8: Saint Louis Harbor at St Louis, MO (USGS 07010000). The National Weather Service recognizes river flood stage at 30".
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River Discharge and Stage Summary: Continued

USGS 07020500 Mississippi River at Chester, IL
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Figure 9: Middle Mississippi River at Chester, IL (USGS 07020500). The National Weather Service recognizes river flood stage at
27'.
USGS 05586100 ILLINOIS RIVER AT VALLEY CITY, IL
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Figure 10: lllinois River at Valley City, IL (USGS 05586100). The National Weather Service recognizes river flood stage at 14".
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Mean Seasonal Turbidity (2018-2022)

MEAN SEASONAL TURBIDITY 2018-2022
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Metric Reach n  Median Mean Cl (95%) n Median Mean Cl (95%)
Turbidity ILR 84 30.73 63.14 17.44 15 38.82 43.72 9.7

UMR 98  25.97 36.37 6.38 18 14.9 20.85 5.21

SLH 75  34.27 49.85 9.9 15 24.91 31.22 9.09

MMR 55 39.9 56.93 9.76 12 26.89 39.2 12.09

Figure 11: Mean Seasonal Turbidity. MVS_EC-EQ began collecting turbidity in 2018. This study does not acknowledge a water

quality criterion for turbidity. High winter surge on ILR attributed to 2019 flood event build-up. Winter 2022 sampling event was

missed.
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Total Suspended Solids Summary (Organic vs Inorganic)

TOTAL SUSPENDED SOLIDS - 2022 MEAN
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Metric Reach n Median Mean CI (95%) n Median Mean ClI (95%)
Inorganic  ILR 108 55.4 101.56 27.93 15 43.8 71.97 26.4
(NVSS) UMR 132 56.65 73.87 11.62 18 35.3 44.75 12.46
SLH 91 74.7 114.01 24.09 9 57.5 81.52 35.63
MMR 63 94 133.2 24.04 12 62.75 95.65 34.24
Organic ILR 108 6.67 8.79 1.6 15 4.62 8.33 2.34
(VSS) UMR 132 7.47 8.13 0.81 18 6.66 7.64 1.05
SLH 91 75 10.09 1.49 9 8.44 10.43 2.85
MMR 63 8.7 10.77 1.48 12 8.67 11.65 2.73

Figure 12: Volatile (Organic) and Non-Volatile (Inorganic) Suspended Solids. This study does not acknowledge a criterion for
Non-Volatile Suspended Solids or Volatile Suspended Solids. ). This report does not acknowledge a water quality criterion

for TSS.
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Total Solids (TSS + TDS)
TSS: 2017-2021
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2018-2021 TSS AND TDS 2022 TSS AND TDS
Metric Reach n Median Mean Cl (95%) n Median Mean Cl (95%)
TSS ILR 84 54.6 112.5 35.26 15 43.8 71.97 26.4
UMR 106 54.2 75.82 14.12 18 35.3 44.75 12.46
SLH 79 72.5 106.51 24.21 15 41.3 65.97 24.74
MMR 50 89 128.37 35.58 12 62.75 95.65 34.24
TDS ILR 84 433 431.15 13.85 15 480 481.2 8.82
UMR 106 306 300.39 7.42 18 296 302.39 7.35
SLH 76 349.7 360.52 13.46 15 332 354.8 29.76
MMR 51 360 364.26 8.51 12 368 365.42 32.47

Figure 13: Total Suspended Solids (TSS) was particularly high on the Middle Mississippi River during the 2019 winter sampling
event. This was largely due to the historic flooding event that took place in the spring of 2019. All Total Dissolved Solid values
were less than the study criterion of 500 mg/L in 2022.
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Mean Seasonal Water Temperature: 2017 - 2022
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2017-2021 Seasonal Temperatures

2022 Seasonal Temperatures

Season Reach n Median Mean ClI (95%) n Median Mean Cl (95%)
Winter  ILR 22 375 3.95 0.51 - - - -
UMR 34 227 296 2.96 - - - -
SLH 25 41 427 4.27 - - - -
MMR 16 332 368 0.52 - - - -
Spring  ILR 17 13.53 12.78 0.96 - - - -
UMR 21 15 13.69 1.36 6 19.34 19.33 0.2
SLH 15 14.8 137 1.49 3) 19.76 19.81 0.37
MMR 08 16.65 13.92 1.93 4 19.57 19.43 0.37
Summer ILR 59 26.4 25.82 0.58 10 235 23.63 1.32
UMR 63 25.89 25.23 0.53 6 26.05 26.12 0.25
SLH 49 26.5 25.81 0.66 5 27.5 27.56 0.43
MMR 31 27.44 26.32 0.87 4 27.45 27.55 1.99
Fall ILR 10 7.7 .77 1.96 5 22.26 22.34 0.39
UMR 14 5.2 5.22 1.73 6 22.39 22.57 0.31
SLH 10 6.8 6.59 1.72 5 23.37 22.15 1.49
MMR 8 6.65 6.73 1.89 4 20.39 20.42 0.38

Figure 14: Seasonal water temperature averages. Winter 2022 sampling event was missed. All temperature observations were
classified as acceptable by criteria used for this study.
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Dissolved Oxygen: 2017 - 2022
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Dissolved Oxygen: 2017 - 2021 Dissolved Oxygen: 2022
Season Reach n Median Mean Cl (95%) n Median Mean Cl (95%)
Winter ILR 22 13.44 12.94 0.57 - - - -
UMR 33 13.64 13.49 0.35 - - - -
SLH 25 13.08 13.14 0.38 - - - -
MMR 16 12.9 13 0.24 - - - -
Spring ILR 17 9.62 9.52 0.52 - - - -
UMR 24 10.99 10.46 0.59 6 8.28 8.17 0.21
SLH 14 9.6 10.03 0.68 5 7.13 7.16 0.28
MMR 8 9.45 9.42 0.61 4 6.83 6.92 0.2
Summer ILR 59 6.14 6.07 0.33 10 7.3 7.4 0.24
UMR 74 7.65 7.76 0.27 6 8.8 8.77 0.32
SLH 48 6.92 6.96 0.28 5 8.24 8.35 0.32
MMR 31 6.46 6.69 0.2 4 7.39 7.48 0.31
Fall ILR 10 11.31 11.32 0.62 5 7.68 7.48 0.32
UMR 17 12.53 12.33 0.76 6 8.76 8.91 0.55
SLH 10 12.35 12.28 0.28 3 9.24 9.23 0.02
MMR 8 12.28 12.08 0.39 - - - -

Figure 15: All values reported for dissolved oxygen during 2022 were within the acceptable criteria used in this study (> 5 mg/L). No
data for winter, 2022.
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Seasonal Potential of Hydrogen (pH): 2017 - 2022

pH: 2017-2021 pH: 2022
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pH: 2017-2021 pH: 2022
Reach n Median Mean Cl (95%) n Median Mean Cl (95%)
ILR 108 7.99 7.98 0.05 15 7.97 7.96 0.03
UMR 110 8.08 8.19 0.08 18 8.1 8.1 0.05
SLH 98 8.09 8.11 0.06 15 8.07 8.1 0.1
UMR 63 7.99 8.01 0.08 12 7.99 8.06 0.13
Figure 16: All values reported for pH during 2022 were within the acceptable criterion used in this study (6.5 — 9.0).
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Specific Conductance and Oxidation Reduction Potential Summary

Specific Conductance 2017-2021

Specific Conductance 2022
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Historical Water Quality: 2017-2021 Water Quality: 2022
Metric Reach n Median Mean Cl (95%) n Median Mean Cl (95%)
SpCond ILR 108 660.2 659.53 18.61 15 747.7 743.65 12.42
UMR 132 469.2 456.01 10.41 18 455.65 465.27 11.25
SLH 98 533 546.26 19.13 15 510.6 546.03 45.77
MMR 63 552.6 545.9 17.54 12 566.5 562.13 49.87
ORP ILR 108 229.3 242.44 23.38 15 177.1 215.61 40.72
UMR 132 234.15 249.5 22.26 18 299.3 280.03 50.26
SLH 94 218.8 257.58 26.74 15 195 235.43 47.45
MMR 63 258.2 252.14 32.24 12 214.75 228.65 38.48

Figure 17: Summary data for Specific Conductance (SpCond) and Oxidation Reduction Potential (ORP). Values for SpCond are
reported in microsiemens per centimeter at 25°Celsius. Values for ORP are reported in millivolts (mV). This report does not

acknowledge a water quality criterion for SpCond or ORP.

USACE-MVS | Water Quality Report: Rivers 2022

32



Phosphate Analysis

Orthophosphate: 2017-2021
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Water Quality Data: 2017-2021 Water Quality Data: 2022
Metric Reach n Median Mean Cl (95%) n Median Mean Cl (95%)
TP ILR 108 0.4 0.5 0.09 15 0.33 0.33 0.04
UMR 132 0.28 0.35 0.32 18 0.13 0.23 0.04
SLH 99 0.34 0.41 0.05 15 0.19 0.23 0.05
MMR 51 0.37 0.44 0.07 13 0.2 0.26 0.07
PO4-P ILR 88 0.18 0.21 0.02 - - - -
UMR 114 0.08 0.09 0.01 - - - -
SLH 84 0.19 0.13 0.02 - - - -
MMR 51 0.11 0.13 0.02 - - - -

Figure 18: The mean value for total phosphorus in 2022 exceeded the proposed criterion of 0.1 mg/L at all river segments
(p<0.05). This study does not acknowledge a water quality criterion for orthophosphate.
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Total Ammonia Nitrogen (NH3 + NH4)

[llinois River: 2017-2022

Upper Mississippi River: 2017-
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Total Ammonia Nitrogen: 2017-2021 Total Ammonia Nitrogen: 2022
Season Reach n Mean Median ClI (95%) n Mean Median ClI (95%)
Winter ILR 22 0.21 0.21 0.07 - - - -
UMR 27 0.24 0.23 0.05 - - - -
SLH 25 0.19 0.21 0.04 - - - -
MMR 16 0.13 0.14 0.03 - - - -
Spring ILR 17 0.1 0.1 0.02 - - - -
UMR 27 0.04 0.02 0.02 6 0.09 0.01 0.02
SLH 15 0.08 0.04 0.03 5 0.07 0.01 0.03
MMR 8 0.08 0.06 0.06 10 0.09 0.01 0.03
T 59 0.1 0.06 0.05 10 0.09 0.01 0.02
UMR 51 0.04 0.03 0.01 6 0.1 0.1 0
SLH 49 0.07 0.06 0.02 5 0.07 0.1 0.03
MMR 31 0.07 0.04 0.02 4 0.02 0.02 0
Fall ILR 10 0.12 0.05 0.08 5 0.03 0.03 0
UMR 14 0.07 0.07 0.03 6 0.93 0.08 0.02
SLH 10 0.07 .01 0.03 5 0.42 0.08 0.4
MMR 8 0.06 0.07 0.03 4 0.03 0.03 0

Figure 19: Total Ammonia Nitrogen (TAN) is evaluated using EPA Aquatic Life Ambient Water Quality Criteria for Ammonia -
Freshwater (EPA 2013). All 2022 measurements for TAN were below EPA threshold criteria.
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Nitrate and Nitrate Nitrogen Summary

Nitrate-Nitrogen NO3-N: 2017-2021 Nitrate-Nitrogen NO3-N: 2022
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Nitrate Nitrogen: 2017-2021 Nitrogen: 2022
Nitrite Nitrogen: 2019-2021
Metric Reach n Mean Median Cl (95%) n Mean Median Cl (95%)
NO2-N ILR 60 0.08 0.05 0.03 15 0.05 0.05 0.01
UMR 78 0.07 0.02 0.02 18 0.04 0.03 0.01
SLH 60 0.06 0.02 0.03 15 0.04 0.03 0.01
MMR 47 0.06 0.02 0.03 12 0.05 0.04 0.02
NO3-N ILR 108 2.8 2.62 0.26 15 2.8 2.87 0.5
UMR 132 232 2.24 0.24 18 2.33 267 0.82
SLH 99 2 1.99 0.24 15 1.73 11 0.66
MMR 63 1.64 1.66 0.21 12 0.97 0.73 0.28
NO2+N03 ILR 60 2.74 2.59 0.29 15 2.85 291 0.51
UMR 78 1.71 1.74 0.21 18 1.77 2.69 0.81
SLH 60 1.56 1.33 0.24 15 1.77 1.2 0.66
MMR 47 1.39 1.54 0.19 12 1.02 0.79 0.28

Figure 20: Nitrate (NO3-N) was collected at all river segments during the historical reference period. Both Illinois and Missouri
recommend NO3-N not exceed 10 mg/L (human health criteria). Collection of nitrite (NO2-N) began in 2019. This study does not
identify specific water quality criteria for NO2-N.
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Total Kjeldahl Nitrogen and Total Nitrogen Summary

Total Kieldahl Nitrogen: 2017-2021 Total Kieldahl Nitrogen: 2022
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Total Kieldahn Nitrogen: 2017-2021 Nitrogen: 2022
Total Nitrogen: 2019-2021
Metric Reach n Mean Median  CI (95%) n Mean Median Cl (95%)
TKN ILR 96 1.12 0.92 0.12 15 0.77 0.79 0.07
UMR 132 1.0 1.0 0.06 19 0.87 0.9 0.07
SLH 99 1.03 0.89 0.11 15 0.91 0.9 0.1
MMR 63 0.87 0.85 1.96 12 0.78 0.65 0.13
™™ LR 60 3.78 3.73 0.35 15 3.61 3.45 0.52
UMR 78 2.64 2.71 0.25 18 3.24 3.59 0.8
SLH 60 2.57 2.38 0.31 15 2.68 23 0.6
MMR 47 2.19 2.31 0.24 12 2.42 2.53 0.5

Figure 21: Total Nitrogen (TN) is derived from the sum of NO2-N, NO3-N, and TKN. Based on literature review and guidance
from the USEPA. This study recognizes an acceptable range for TN as 2 mg/L to 6 mg/L (aquatic life criteria). This study does not
acknowledge a criterion for Total Kjeldahl Nitrogen (TKN).
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Total Organic Carbon (TOC)

Total Organic Carbon: 2017-2021
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Total Organic Carbon: 2017-2021

Total Organic Carbon: 2022

Metric Reach n Mean Median Cl (95%) n Mean Median CI (95%)
TOC ILR 108 4.32 4.3 0.1 15 3.55 35 0.3
UMR 132 4.96 5 0.12 18 5.34 55 0.26
SLH 98 4.45 4.45 0.14 15 4.68 48 0.33
MMR 63 4.34 43 0.13 12 4.46 4.4 0.29
Figure 22: This study does not acknowledge a criterion for Total Organic Carbon (TOC).
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SUMMARY RESULTS: BIOLOGICAL CRITERIA



Chlorophyll a and Pheophytin Summary

Chlorophyll_a: 2017-2021 Chlorophyll_a: 2022
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Water Quality Data: 2017-2021 Water Quality Data: 2022
Metric Reach n Median Mean ClI (95%) n Median Mean ClI (95%)
CHLa ILR 108 15.05 18.51 3.07 15 17.1 17.12 3.32
UMR 132 23.35 30.44 4.36 18 35 36.16 5.08
SLH 99 15.4 21.26 3.11 12 30.5 25.93 8.29
MMR 63 13.7 20.26 3.33 8 16.9 17.39 6.98
Pheo ILR 108 3.8 5.42 0.81 15 9 9.61 2.58
UMR 131 7.3 8.61 1.09 18 15.45 14.63 221
SLH 99 5.8 6.95 1.08 12 12.55 13.64 6.37
MMR 63 3.30 7.37 1.49 8 6.14 8.03 3.96

Figure 23: Chlorophyll_a (CHLa) and Pheophytin summary data. This study recognizes an acceptable standard for CHLa as 25
mg/m3. There were no criteria used for evaluating Pheophytin.
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Trophic State Index

Historical Mean Trophic State Index
Summer Seasons (June-September) 2019-2022
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Figure 24: Historical Mean Trophic State Index, Summer Seasons 2019-2022. While TSI does decrease for 2022, substantially
less samples were obtained.

Reach n 2019 n 2020 n 2021 n 2022
TSI ILR 20 77.42 20 78.52 20 79.59 15 75.42
UMR 26 78.98 28 79.54 24 78.26 18 73.35
SLH 20 80.55 20 79.85 20 81.6 12 76.36
MMR 15 80.21 16 80.65 16 81.56 8 75.9

0-40 Oligotrophic
46-50 Mesotrophic
50-70 Eutrophic

70-100 Hypereutrophic
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Trophic State Index

State Description Chla TP Turb
Oligotrophic E;I/%?)rlivmvﬁtiga?R:joggﬁgi??ﬁg?/ear Less e Lese e LS (Tl
A : . ’ 2.5mg/m? 0.01mg/L 1.0 FNU
minimal primary production.
Moderately clear water, but
Mesotrophic Increasing probability of anoxia 2.5- 0.01 - 1.0-
b during the summer, increased 8.0mg/m3 0.08mg/L 12 FNU
primary production.
Decreased transparency, anoxic
Eutroohic summer hypolimnion, extensive 8.0- 0.08- 12 —
P macrophyte and algal production, 25.0mg/m3 0.10mg/L 25.0 FNU
warm water fishery.
Turbid water, anoxic hypolimnion,
: frequent algal blooms, few Greaterthan  Greaterthan  Greater than
s = macrophytes, fish kills during 25.0mg/m3 0.10mg/L 25.0 FNU
summer.
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DISCUSSION: WATER QUALITY

Water quality metrics assessed by CEMVS can be sporadic and highly variable from
year to year, therefore long-term data collection using consistent and comparable
methodology is critical to identify trends and patterns. This is particularly important for
evaluating conditions in 2019 which were influenced by historical flooding at a regional
scale. The Mississippi River at Saint Louis spent 126 days above flood stage (30’), which
shattered the previous record of 104 days set in 1993.

Total Suspended Solids (TSS) were a concern throughout the 2018-2021 data set.
Particularly high levels were observed on the Middle Mississippi River (MMR) during the
2019 winter sampling event (week of March 10; Figure 13), which took place during the
buildup of the 2019 flood event. Total suspended solids did descend to ordinary levels
during all three 2022 sampling events. As previously discussed, suspended solids are
of high concern because they impact physical (e.g. temperature, light penetration),
chemical (e.g. nutrients, trace metals, dissolved oxygen) and biological (e.g. habitat,
photosynthesis) properties of aguatic ecosystems.

Total phosphorus (TP) levels were a major concern during the 2022 sampling season.
The mean value for Total Phosphorus in 2022 exceeded the proposed criterion of 0.10
mg/L at all river segments during all three sampling events (n=63). High TP loads can
greatly contribute to the development of Harmful Algal Blooms (HAB’s) as well as cause
the depletion of Dissolved Oxygen (DO) during respiration and decaying processes.
Particularly high amounts of TP (greater than 0.4 mg/L) were observed in the spring
sampling period on the Mississippi River and the fall sampling period on the lllinois river.

Concentrations for Chl_a observed on the Upper Mississippi River (UMR) reach during
2022 were relatively high when compared to historical reference data. Average annual
Chl_a content increased from 23.81 mg/m? to 29.2 mg/m? from 2021 to 2022. Although
neither the state of lllinois nor Missouri have numerical criteria designated for Chl_a in
streams, this study recognizes values exceeding 25 mg/m? having the potential for
stimulating HAB’s and decrease levels of DO.

All remaining parameters evaluated during the 2022 water quality monitoring effort were
within designated criteria or within historical reference norms.

It is imperative that the United States Army Corps of Engineers Saint Louis District
continues to build a reliable and robust water quality monitoring program in order to
accurately evaluate how its civil projects may be affecting water resources on our rivers
within our area of responsibility. This is particularly important as we enter a new era of
increased frequencies and severity of Harmful Algal Blooms (HAB'’s) in U.S. waters.

On June 15, 2021, a large HAB occurred at Starved Rock Lock and Dam in Ottawa, IL
(USGS, 2021). Ottawa, IL is approximately 150 miles north of the St. Louis District area
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of responsibility on the lllinois River. When harmful algal blooms occur, they produce
extremely dangerous toxins that can sicken or kill people and animals, create dead zones
in the water, hinder ability to treat drinking water, increase costs for clean water as well
as severely impact industries that depend on clean water (USEPA, 2022).

Figure 25: HAB at Starved Rock Lock and Dam (#6), Illlinois River (USGS, 2021)

This report identifies 3 concerns based on the water quality data collected from 2017-
2022: (1) Total Suspended Solids (TSS), (2) Total Phosphorus (TP), and (3)
Chlorophyll_a (Chl_a). High concentrations of these factors under the right conditions
can directly contribute to the occurrence of HAB’s. Figure 24 displays averages for the
Trophic Level Index for all rivers within the area of responsibility. All river segments are
in the hypereutrophic state, which presents the highest risk for HAB development. High
agricultural and industrial activities within our area of responsibility as well as areas
upstream are key contributors to these water quality concerns.

Regular and recurring water quality monitoring data is necessary in order to detect early
indicators of degraded river systems within our area of responsibility and mitigate
potential water quality and human health risks when possible. This program continues to
be a valuable asset to internal and external stakeholders that rely on this information. A
robust river water quality program continues to prove vital to accomplish our mission of
maintaining a proper and healthy balance of the varying uses of the heartland's
waterways.
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Dredge Materials Evaluated for Channel Maintenance
Mississippi and lllinois Rivers: 2017-2022

The Corps of Engineers Saint Louis Districts Environmental Quality & HTRW Section
(CEMVS-EC-EQ) is responsible for ensuring dredge material discharged into waters of
the United States are compliant with state and federal regulations. This effort is guided
by EPA-823-B-98-004 (EPA, 1998), EM 1110-2-5025 (USACE, 2015), and Federal and
State Clean Water Act 401 permitting regulations. In general, these documents describe
the chemical, physical, and biological impacts of dredge material disposal on the water
column and benthic aquatic life.

Water column impacts are commonly assessed by comparing contaminants released
in a representative elutriate of sediment with applicable water quality criteria or
standards. In addition, acute water column toxicity bioassays considering initial mixing
may be needed. For disposal operations under the Clean Water Act, water quality and
water column toxicity standards and allowances for initial mixing are specified by the
state agencies as a part of the Section 401 Water-quality Certification requirements.

Benthic impacts from dredging are evaluated from the standpoint of toxicity and
bioaccumulation, which is the accumulation of contaminants in the tissues of organisms
through any route, including respiration, ingestion, or direct contact with contaminated
dredged material. Both Missouri and lllinois’ current 303(d) Lists are reviewed to
determine what potential contaminants may occur in sediments within the geographic
scope of dredging operations.

Grain Size Analysis

A grain-size analysis defines the frequency distribution of particle size ranges that make
up bed sediment. The general size classes of gravel, sand, and fine-silt are useful in
describing the size distribution of particles in dredge-material. For consistency with
other Corps districts, the Saint Louis District follows the Unified Soil Classification
System to classify bed sediment.

A total of 207 sediment samples were collected from the Upper Mississippi River (UMR)
and Lower Mississippi River (LMR) between 2017-2022, all of which were classified as
Clean Poorly Graded Sand. A total of 88 sediment samples were collected from the
lllinois River (ILR) between 2017-2022, 81 of which were classified as Clean Poorly
Graded Sand or Sand-Silt mixtures, and eight were classified as Fine-Silt. Lastly, a total
of 21 sediment samples were collected within Lock and Dam Projects (L&D) between
2017-2022, three of which were classified as Sand-Silt mixtures, and 18 were classified
as Fine-Silt.
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Figure 1: Grain size distribution of sediments collected from the Illinois River (ILR), Lower Mississippi River (LMR),
Upper Mississippi River (UMR), and Lock and Dam Projects (L&D).

Organic and inorganic contaminants are more likely to occur in sediments classified as
Fine-Silt. As such, sediments containing a high percentage of fine material are flagged
for additional evaluations. If the particle size analysis shows 20% or greater passage of
material through a #230 US sieve, chemical constituent testing of sediment is required
to determine whether the sediment contains significant levels of material which are toxic
to the environment.

Bulk Sediment Analysis

Chemical analysis of bulk sediments is conducted at reoccurring locations and dredge
cuts where Fine-Silt sediments exceed 20% of total composition. Parameters analyzed
are those currently and historically registered on Missouri and lllinois 303d List. From
2017-2022 this included Lead, Zinc, Mercury, and Polychlorinated Biphenyls. A decision
to classify a sediment as being contaminated based on the result of laboratory analysis
was guided by USEPA Threshold Criteria for Aquatic Life.

Lead, Zinc, and Mercury were measured in 53 sediment samples between 2017-2022.
All measurements for Lead were below the USEPAs Threshold Criteria for Aquatic Life
(Error! Reference source not found.). One elevated measurement for Zinc was
observed in the Chain of Rocks Canal, however, the sample collected was outside of
historical dredge cuts. One elevated measurement for Mercury was observed towards
the upper end of the Kaskaskia River dredge cut. Material dredged in the upper
Kaskaskia dredge cut is discharged into an upland disposal facility.

Polychlorinated Biphenyls were only evaluated for 19 sediment samples, whose fraction
of fine material exceeded 20%. All measurements of Polychlorinated Biphenyls were
below laboratory method detection limits.
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Table 1: Summary of inorganic metals observed in sediment samples collected between 2017 — 2022. Unified Soil
Classification System (USCS) list the dominant sediment type for each project.

Lead Zinc Mercury
Project USCS Average Max  Average Max Average Max
lllinois River SP-SM 3.75 10.40 21.19 60.90 0.05 0.10
Lock & Dams ML 11.24 16.20 56.22 84.30 0.15 0.90
Lower Mississippi River SP 4.18 19.00 20.95 125.00 0.05 0.09
Upper Mississippi River SP 2.37 3.64 12.16 18.70 0.04 0.08
Lead Concentrations
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Figure 2: Lead concentrations observed in collected sediment samples. Red dashed line at 35.8 mg/kg represents
USEPA Threshold Criteria for Aquatic Life.
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Figure 3: Zinc concentrations observed in collected sediment samples. Red dashed line at 121 mg/kg represents
USEPA Threshold Criteria for Aquatic Life.
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Figure 4: Mercury concentrations observed in collected sediment samples. Red dashed line at 0.18 mg/kg represents
USEPA Threshold Criteria for Aquatic Life.
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lllinois Supernatant Test

The lllinois Supernatant Test for non-settleable solids (Standard Methods, 2018) is a
modified elutriate test designed to simulate the release of dissolved constituents into a
receiving water column during open-water disposal. In summary, the test is performed
by mixing one part of sediment with four parts of water (ratio typically observed in
dredge pipe discharge), the mixture is then agitated for 30 minutes, and settled in an
Imhoff settling cone for four hours. Following the four-hour settling time, a supernatant is
obtained by extracting a sufficient volume from the approximate mid-point between the
top of the water and the sediment-water interface using a pipette.

During the 2022 dredge season, USACE identified four areas associated with Lock &
Dam Projects where elutriate testing was warranted due to large volumes of fine
sediments. These areas included the lower end of Lock & Dam 26, the upper and lower
ends of the Chain or Rocks Canal, and a 0.5 mile stretch below the Kaskaskia Lock and
Dam. Water quality parameters evaluated included Lead, Zinc, Total Ammonia as
Nitrogen (TAN), Total Suspended Solids (TSS), and Volatile Suspended Solids (TVS).

Table 2: lllinois Supernatant Test results for dissolved Lead (Pb), Zinc (Zn), and Total Ammonia as Nitrogen (TAN),
Total Suspended Solids (TSS), and Total Volatile Solids (TVS). All results are reported in mg/L.

Site ID Pb Zn TAN TSS TVS
Mel Price Lower Approach (RM 200.5) 0.005 0.015 6.79 123 16
Mel Price Lower Approach (RM 200.4) 0.009  0.032 7.24 263 32
Mel Price Lower Approach (AVG) 0.007  0.024 7.02 193 24
Upper Chain of Rocks (RM 194.0) 0.010 0.030 6.99 226 27
Upper Chain of Rocks (RM 193.8) 0.011 0.038 7.29 291 35
Upper Chain of Rocks (RM 193.6) 0.007 0.020 10.30 168 22
Upper Chain of Rocks (AVG) 0.009 0.029 8.19 228 28
Lower Chain of Rocks (RM 184.4) 0.005 0.014 5.480 105 16
Lower Chain of Rocks (RM 184.2) 0.006 0.015 6.340 91 12
Lower Chain of Rocks (AVG) 0.005 0.015 591 98 14
Kaskaskia River (RM 0.1) 0.010 0.054 1.74 183 21
Kaskaskia River (RM 0.2)* 0.015 0.069 2.53 391 45
Kaskaskia River (RM 0.3)* 0.010 0.046 2.38 321 33
Kaskaskia River (RM 0.4)* 0.006 0.027 2.78 202 24
Kaskaskia River (RM 0.5)* 0.007  0.033 2.91 223 28
Kaskaskia River (AVG) 0.01 0.05 2.47 264 30

*Dredged sediments between Kaskaskia River Miles 0.2 -0.5 are discharged into an upland disposal facility.

The toxicity of lead and zinc, as it relates to aquatic life, is dependent on water
hardness. In general, water hardness for the study area is 162.2 ppm (CACO3). Using
the USEPAs Criterion Maximum Concentration equations for dissolved metals, it was
determined that concentrations for lead and zinc should not exceed 0.11 mg/L and 0.18
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mg/L respectively. Therefore, it is concluded that impacts to water quality caused by
lead and zinc would be of low risk.

The toxicity of TAN, as it relates to aquatic life, is dependent on water pH, temperature,
and presence of unionid mussels. In general, water pH for the study area is 7.8 (USACE
unpublished data). Water temperature varies vastly by season, however reported
averages are approximately 15 degrees Celsius (USACE unpublished data). Lastly,
presence of unionid mussels is relatively sparse for the areas being evaluated. Using
the general information for pH, temperature, sparse presence of unionid mussels, and
the USEPAs Criterion Maximum Concentration table for TAN, it was determined that
TAN concentrations should not exceed 13 mg/L. Therefore, it is concluded that impacts
to water quality caused by TAN would be of low risk.

There are no Federal or local numerical criteria published for TSS or TVS as it relates to
aquatic life. A conservative measure of comparison would be to compare results from
the Supernatant Test with concentrations commonly observed within the study area.
The average TSS and TVS values reported by USACE between 2012 — 2018 within the
Middle Mississippi River were 135 mg/L and 11.94 mg/L respectively (USACE
unpublished data). Therefore, we conclude that TSS and TVS concentrations
discharged during dredging activities likely exceed natural flowing concentrations.

Summary and Conclusions

Over 90% of sediments dredged by CEMVS for navigable servitude are classified as
Clean Poorly Graded Sand. Sediments of this classification are associated with rapid
settling times and have a lessor reactivity with inorganic contaminants. The later
statement is supported by bulk sediment samples evaluated for metals commonly
reported within the region (MODNR and ILEPA 303d List published between 2000-
2022). Polychlorinated Biphenyl’'s are the only organic contaminants routinely analyzed,
however, there have been no measurements which have exceeded laboratory detection
limits.

Isolated concentrations of fine sediments frequently occur near Lock & Dam projects
and sporadically within the lllinois River where flow is minimal. To better understand the
impacts fine sediment cause while dredging, CEMVS performs a Supernatant Test to
characterize discharged material. Based on a limited number of tests, suspended solids
pose a risk to aquatic life within the discharge’s immediate vicinity. It should be
recognized that the Supernatant Test was designed to characterize material at the point
of discharge and does not project dilution once sediments begin to mix in open water.

Dredge monitoring has been recommended as a tool for developing a better
understanding of how dredged sediments interact in open water following discharge
(National Research Council, 2011). CEMVS began to incorporate dredge monitoring in
their dredge management plan during a low water event in 2021. Results indicated that
water quality criteria could be met when dredging sediments using mechanical
equipment. CEMVS-EC-EQ is currently working on a multi-year dredge monitoring
study for the lower 0.5 miles of the Kaskaskia River. It is anticipated that results from
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dredge monitoring will allow resource managers to recommend best management
practices, which may include, upland disposal, adjustment of sediment to water ratio,
decrease rate of discharge, injection of a polymer flocculant, or no additional actions.
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APPENDIX B: WATER QUALITY SAMPLING EVENT
MEMORANDUMS



RIVERS WINTER SAMPLING EVENT 1/4

CEMVS-EC-EQ 15 March 2019
MEMORANDUM FOR RECORD

SUBJECT: River Water Quality Sampling (Winter Event %)

RIVERS WINTER SAMPLING EVENT Y%

The first of four 2019 sampling events for the Mississippi and Illinois Rivers took place from
03/11/2019 — 03/13/2019. Rising river levels impeded boat ramp access for several sites, thus
those samples were collected from the shoreline. There was a significant rain event leading up to
the winter sampling event (03/09/2019) that dropped over an inch of rain across most of the
study area.

ILLINOIS RIVER (RM 0-80)

Samples for the ILR were collected on 3/11/2019 by Ben Greeling and Rick Archeski. Samples
IL-07 and IL-08 were collected from shore due to flooding on boat ramps.

USGS 05586100 ILLINOIS RIVER AT VALLEY CITY, IL
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e |L-02: Date 3/11/2019 Time_14:10:00 PM Seechi_3 inches Depth 23 feet
e |L-06: Date_3/11/2019 Time_13:30:00 PM Seechi_5 inches Depth_25 feet
e |L-07: Date_3/11/2019 Time_12:50:00 PM Seechi_ NA inches in Depth_ NA
e |L-08: Date_3/11/2019 Time_12:00:00 PM Seechi_ NA inches Depth_NA
e [L-09: Date_3/11/2019 Time_10:50:00 AM Seechi_5 inches Depth_32 feet
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RIVERS WINTER SAMPLING EVENT 1/4

UPPER MISSISSIPPI RIVER (RM: 201 - 301)

Samples from the Upper Mississippi River were collected on 13 March 2019 by Ben Greeling,
Rick Archeski, and Travis Schepker. Samples UMR-5 and UMR-7 were collected from shore
due to debris on boat ramps. The remaining UMR sites were collected from the navigation
channel. Duplicate sample UMR-15 was collected with UMR-9.

USGS 05587450 Mississippi River at Grafton, IL
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e UMR-5: Date_3/13/2019 Time_16:00:00 PM Seechi_NA inches Depth_ NA feet
e UMR-6: Date_3/13/2019 Time_16:45:00 PM Seechi_6 inches Depth_35 feet
e UMR-7: Date_3/13/2019 Time_15:15:00 PM Seechi_NA inches Depth_NA feet
e UMR-LM: Date_3/13/2019 Time_14:30:00 PM Seechi_NA inches Depth_NA feet
e UMR-9: Date_3/13/2019 Time_12:50:00 PM Seechi_6 inches Depth_25 feet
o UMR-15: Duplicate collected with UMR-9
e UMR-LA: Date_3/13/2019 Time_12:00:00 PM Seechi_6 inches Depth_22 feet
e UMR-DP: Date_3/13/2019 Time_10:30:00 AM Seechi_6 inches Depth_25 feet
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RIVERS WINTER SAMPLING EVENT 1/4

SAINT LOUIS HARBOR (RM: 161 — 200)

Samples from Saint Louis Harbor were collected on 11 March and 12 March 2019 by Ben
Greeling and Travis Schepker. All samples were collected from the navigation channel except
UMR-2, which was collected from the service base dredging dock. Duplicate sample SLH-15
was collected with SLH-1.

USGS 07010000 Mississippi River at St. Louis, MO

27.5
©
8400000 25.0
:g 2350000 22.5
= 9 20.0
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% '-g 17.5
R o
© © 250000 15.0
2
2 12.5 //
Q
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0:00 0:00 0:00 0:00 0:00 0:00 0:00
Mar-8 Mar-9 Mar-10 Mar-11 Mar-12 Mar-13 Mar-14
2019 2019 2019 2019 2019 2019 2019
e UMR-1: Date_3/11/2019 Time_17:16:00 PM Seechi_6 inches Depth_25 feet
e UMR-2: Date_3/11/2019 Time_17:42:00 PM Seechi_4 inches Depth_20 feet
e UMR-3: Date_3/11/2019 Time_16:30:00 PM Seechi_6 inches Depth_47 feet

e SLH-1:Date 3/12/2019 Time_15:30:00 PM Seechi_5 inches Depth_45 feet

o SLH-15: Duplicate collected with SLH-1
e SLH-2:Date 3/12/2019 Time_16:30:00 PM Seechi_NA inches Depth_NA feet
e SLH-3:Date 3/11/2019 Time_16:54:00 PM Seechi_4 inches Depth_27 feet
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RIVERS WINTER SAMPLING EVENT 1/4

MIDDLE MISSISSIPPI RIVER (RM 0 - 161)

Samples from the Middle Mississippi River were collected on 12 March 2019 by Ben Greeling
and Travis Schepker. Location OPR-3 was collected from the shore line as a result of the boat
ramp being covered by large wood debris. The remaining OPR sites were collected from the
navigation channel.

USGS 07020500 Mississippi River at Chester, IL
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2019 2019 2019 2019 2019 2019 2019

e OPR-2: Date_3/12/2019 Time_10:46:00 AM Seechi_4 inches Depth_40 feet
e OPR-3: Date_3/12/2019 Time_09:15:00 AM Seechi_4 inches Depth_8 feet

e OPR-4: Date_3/12/2019 Time_13:30:00 PM Seechi_4 inches Depth_45 feet
e OPR-5: Date_3/12/2019 Time_14:30:00 PM Seechi_4 inches Depth_45 feet
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RIVERS WINTER SAMPLING EVENT 2/4

CEMVS-EC-EQ 11 July 2019
MEMORANDUM FOR RECORD
SUBJECT: River Water Quality Sampling (Summer Event 2/4)

RIVERS SUMMER SAMPLING EVENT 2/4

Historical high water levels have made 2019 water quality sampling in MVS Rivers problematic
thus far (See Supplemental Figures). Winter sampling was completed as water levels approached
flood stages, and spring samples were not collected resulting from record flooding throughout
the region. All samples during this sampling event were collected from land, opposed to a boat in
the navigation channel. A goal for this sampling period was to sample near the routine sample
locations in areas with adequate flow/current. UMR-7, UMR-LM, and OPR-5 were not sampled
since there were not accessible locations to the river that had adequate current/flow.

ILLINOIS RIVER

Samples for the ILR were collected on 07/01/2019 by Travis Schepker and Andy Patton. All
samples were collected by land in areas with adequate flow. Exact locations are listed below:

USGS A5586188 ILLINOIS RIVER AT VALLEY CITY, IL
25 /
29 !
15 M / /J\\'_\/
N
1@ /,\'\,-ﬂ/

Jan 81 Feb 81 Har 81 Apr 81 Hay 81 Jun 81 Jul a1
2019 2819 2819 2819 2819 2819 2819

Gage height, feet

— Gage height

=== Period of approved data

w== Period of provisional data

—— Hational Heather Serwvice Flood Stage

e Valley City Station at 1200: Gauge Height 20.65 ft and Discharge 70,000 cfs

= |LR-2 Time: 1500 Date: 7/01/2019 Collected at Brussels Ferry (38.966983, -90.495172)
ILR-6 Time: 1655 Date: 7/01/2019 Collected in Hardin (39.156066, -90.616210)
ILR-7 Time: 1736 Date: 7/01/2019 Collected near Kampville (39.306558, -90.611839)
ILR-8 Time:1830 Date:7/01/2019 Collected above Florence Bridge (39.63271,-90.60918)
ILR-9 Time: 1915 Date: 7/01/2019 Collected at regular location
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RIVERS WINTER SAMPLING EVENT 2/4

UPPER MISSISSIPPI RIVER

Samples for UMR were collected on 07/01/2019 and 07/02/2019 by Travis Schepker and Andy
Patton. All samples were collected by land in areas with adequate flow. However, UMR-7 and
UMR-LM were not collected since there were not accessible locations to the river that had
adequate current/flow. Exact locations are listed below:

USGS 85587450 Hississippi River at Grafton, IL

39

38

29

28

Gage height, feet

)
.l
ﬁm\f(

Jan 81 Feb 81 Har 81 Apr A1 Hay 81 Jun 81 Jul 81
2019 2819 2819 2819 2019 2819 2819

==== Provizional Data 5Subject to Revision ==——-—

— Gage height — Operational linit {mininun}
— Hational Heather Service Floodstage

e Grafton Gauge Station at 1200: Gauge Height 26.40 ft and Discharge 345,000 cfs
= UMR-5 Time: 1230 Date: 7/01/2019 Collected near Lockhaven (38.939567, -90.334676)
= UMR-6 Time: 1215 Date: 7/02/2019 Collected near South Shore (38.867272, -90.52420)
= UMR-7NOT COLLECTED
= UMR-LM NOT COLLECTED
= UMR-9 Time: 0940 Date: 7/02/2019 Collected at regular location
= UMR-LA Time: 0911 Date: 7/02/2019 Collected at regular location
= UMR-DP Time: 0815 Date: 7/02/2019 Collected near Saverton (39.639680, -91.253515)

SAINT LOUIS HARBOR
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RIVERS WINTER SAMPLING EVENT 2/4

Samples for SLH were collected on 07/01/2019 by Travis Schepker and Andy Patton. All
samples were collected by land in areas with adequate flow. Exact locations are listed below:

USG5 878168888 Hississippi River at 5t, Louis, HO

45

48

35

38

29

28

Gage height, feet

15

18

Jan 81 Feb 81 Har 81 Apr 81 Hay 81 Jun 81 Jul 81
2819 2819 2819 2819 2819 2819 2819

— Gage height === Period of prowvisional data
=== Period of approved data — Hational Heather Service Floodstage

e Saint Louis Gauge Station at 1200: Gauge Height 38.12 ft and Discharge 710,000 cfs
= SLH-1Time: 0800 Date: 7/01/2019 Collected above JB Bridge (38.486178, -90.279331)
=  SLH-2 Time: 0715 Date: 7/01/2019 Collected at regular location
= SLH-3 Time: 1015 Date: 7/01/2019 Collected above 270 bridge (38.775070, -90.173439)
= UMR-1Time: 0915 Date: 7/01/2019 Collected at regular location

= UMR-2 Time: 1234 Date: 7/02/2019 Collected in St Charles (38.780517, -90.479677)
o UMR-15 collected with UMR-2

= UMR-3 Time: 1100 Date: 7/01/2019 Collected at NGRREC (38.866641, -90.142933)
o SLH-15 collected with UMR-3

MIDDLE MISSISSIPPI RIVER
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RIVERS WINTER SAMPLING EVENT 2/4

Samples for the MMR were collected on 07/11/2019 by Ben Greeling and Grace Rodgers. All
samples were collected from land. OPR-5 was not collected since there were not accessible
locations to the river that had adequate current/flow. Exact locations are listed below:

USG5 A78205980 Hississippi River at Chester, IL
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— Gage height === Period of provisional data
== Period of approved data — Hational Heather Service Floodstage

e Chester Gauge Station at 1200: Gauge Height 35.02 ft and discharge 605,000 cfs
= OPR-2 Time:1045 Date: 7/11/2019 Collected above Cape bridge (37.29558, -89.519564)
= OPR-3 Time:1313 Date: 7/11/2019 Collected at Grand Tower (37.630132, -89.505696)
= OPR-4 Time:1415 Date: 7/11/2019 Collected at regular location
= OPR-5 Not Collected

Travis J Schepker

Environmental Specialist
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RIVERS WINTER SAMPLING EVENT 3/4

CEMVS-EC-EQ 13 September 2019
MEMORANDUM FOR RECORD

SUBJECT: River Water Quality Sampling (Summer Event 3/4)

RIVERS SUMMER SAMPLING EVENT 3/4

Sampling conducted on the Illinois and Mississippi rivers during September of 2019 was
completed with minimal problems. All samples were taken within or near the navigation channel
by boat with exception to SLH-2 (taken from USACE Port). Laboratory and insitu samples were
collected from the upper meter. Flow was relatively high in the open river, thus profile samples
were difficult to obtain for some locations.

ILLINOIS RIVER (RM 0-80)

Samples for the ILR were collected on 09/04/2019 by Travis Schepker and Ben Greeling. All
samples were collected from the navigation channel. No reported issues.

USGS 05586100 ILLINOIS RIVER AT VALLEY CITY, IL

4.50
14000

4.25

13000
4.00

12000 5 5¢

11000 3.50

Gage height, feet
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Discharge, cubic feet per second

12:00 0:00 12:00 0:00 12:00 0:00 12:00 0:00 12:00 0:00
Sep-1 Sep-2 Sep-2 Sep-3 Sep-3 Sep-4 Sep-4 Sep-5 Sep-5 Sep-6
2019 2019 2019 2019 2019 2019 2019 2019 2019 2019

= |LR-2: Date_9/4/2019 Time_12:43:10 PM Seechi_ 14 in Depth_ 15 ft

= |LR-6: Date_9/4/2019 Time_11:51:24 AM Seechi_ 12 in Depth_ 13 ft

= |LR-7: Date_9/4/2019 Time_11:06:16 AM Seechi_ 12 in Depth_ 14 ft

= |LR-8: Date_9/4/2019 Time_10:06:10 AM Seechi_ 12 in Depth_ 14 ft

= |LR-9: Date 9/4/2019 Time_8:59:49 AM Seechi_ 12 in Depth_ 12 ft
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RIVERS WINTER SAMPLING EVENT 3/4

UPPER MISSISSIPPI RIVER (RM: 201 - 301)

Samples for UMR were collected on 09/05/2019 by Travis Schepker and Ben Greeling. All
samples were collected by boat within the navigation channel. No reported issues.
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USGS 05587450 Mississippi River at Grafton, IL

| wlu\‘v'\ﬁfk\.n A
0:00 0:00 0:00 0:00 0:00 0:00
Sep-2 Sep-3 Sep-4 Sep-5 Sep-6 Sep-7
2019 2019 2019 2019 2019 2019

Discharge, cubic feet per second

Gage Height, Feet

Precipitation, total, inches

UMR-5: Date_ 9/5/2019 Time_ 4:02:22 PM Seechi_ 18 in Depth_ NA ft
UMR-6: Date_ 9/5/2019 Time_ 3:00:41 PM Seechi_ 18 in Depth_ NA ft
UMR-7: Date_ 9/5/2019 Time_ 1:46:25 PM Seechi_ 16 in Depth_ NA ft
UMR-LM: Date_9/5/2019 Time_ 12:47:00 PM Seechi_ 17 in Depth_ NA ft
UMR-9: Date_ 9/5/2019 Time_ 9:03:45 AM Seechi_ 16 in Depth_ NA ft
UMR-LA: Date_ 9/5/2019 Time_ 9:43:24 AM Seechi_ 16 in Depth_ NA ft
UMR-DP: Date_9/5/2019 Time_ 10:40:53 AM Seechi_ 14 in Depth_ NA ft

o UMR-15: Duplicate collected with UMR-DP
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RIVERS WINTER SAMPLING EVENT 3/4

SAINT LOUIS HARBOR (RM: 161 — 200)

Samples from SLH were collected on 09/03/2019 and 09/09/2019 by Travis Schepker, Ben
Greeling, and Grace Rodgers. All samples were collected from the navigation channel, with
exception to SLH 2 which was collected from the USACE port. No major issues to report.

USGS 07010000 Mississippi River at St. Louis, MO
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= SLH-1: Date_9/3/2019 Time_3:24:23 PM Seechi:_ 8 in Depth_ NA

= SLH-2: Date_9/3/2019 Time_1:13:02 PM Seechi:_ NA in Depth_ NA
o SLH-15: Collected with SLH-2

= SLH-3: Date_9/9/2019 Time_8:46:10 AM Seechi:_ 8 in Depth_ 26 ft

= UMR-1: Date_9/9/2019 Time_9:09:51 AM Seechi_ 13 in Depth_28 ft

= UMR-2: Date_ 9/9/2019 Time_ 9:35:06 AM Seechi_ 6 in Depth_ NA ft
= UMR-3: Date_ 9/9/2019 Time_ 9:58:56 AM Seechi_ 14 in Depth_ NA ft
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RIVERS WINTER SAMPLING EVENT 3/4

MIDDLE MISSISSIPPI RIVER (RM 0 - 161)

Samples for the MMR were collected on 09/3/2019 by Travis Schepker and Grace Rodgers. All
samples were collected from the navigation channel. No issues were reported.

USGS 07020500 Mississippi River at Chester, IL
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= OPR-2: Date_ 9/3/2019 Time_ 10:34:40 AM Seechi_ 8 inches Depth_ ft
= OPR-3: Date_ 9/3/2019 Time_ 8:55:33 AM Seechi_ 8 inches Depth_ ft
= OPR-4: Date_ 9/3/2019 Time_ 12:34:54 PM Seechi_ 8 inches Depth_ ft
= OPR-5: Date_ 9/3/2019 Time_ 2:13:04 PM Seechi_ 8 inches Depth_ ft

Travis J Schepker
Environmental Specialist
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RIVERS WINTER SAMPLING EVENT 1/4

CEMVS-EC-EQ 5 December 2019
MEMORANDUM FOR RECORD

SUBJECT: River Water Quality Sampling (Fall Event 4/4)

RIVERS SUMMER SAMPLING EVENT 4/4

Sampling conducted on the Illinois and Mississippi rivers during November of 2019 was
completed with minimal issues. The turbidity sensor was not functioning properly on 11/18/2019
(UMR day). Laboratory and insitu samples were collected from the upper meter. Flow was
relatively high in the open river, thus profile samples were difficult to obtain for some locations.
Several boat launches were silted in from summer flooding, and therefore several samples were
collected from the shoreline. Samples collected from the thalweg and shoreline are documented
below.

ILLINOIS RIVER (RM 0-80)

Samples for the ILR were collected on 11/19/2019 by Travis Schepker and Grace Rodgers. All
samples were collected from the navigation channel. Weather was cloudy/sunny with 16mph
winds and 50 degrees F at noon. No reported issues.

USGS 05586100 ILLINOIS RIVER AT VALLEY CITY, IL
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= |LR-2: Date_ 11/19/2019 Time_ 14:15:00 Seechi_ 12 in Depth_ 20 ft_ Nav Channel
= |LR-6: Date 11/19/2019 Time_13:15:00 Seechi_ 12 in Depth_ 20 ft_ Nav Channel
= |LR-7: Date_11/19/2019 Time_12:22:00 Seechi_ 12 in Depth_ 19 ft_ Nav Channel
= |LR-8: Date_ 11/19/2019 Time_11:00:00 Seechi_ 17 in Depth_ 20 ft_ Nav Channel
= |LR-9: Date_ 11/19/2019 Time_ 09:30:00 Seechi_ 17 in Depth_ 26 ft_ Nav Channel
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RIVERS WINTER SAMPLING EVENT 1/4

UPPER MISSISSIPPI RIVER (RM: 201 - 301)

Samples for UMR were collected on 11/18/2019 by Travis Schepker and Ben Greeling. Some
boat ramps were silted in, thus several samples were collected from the shoreline. The YSI
turbidity sensor was not functioning properly, therefore turbidity samples are not available.
Weather was partly cloudy, wind speed 5 mph, and 42 degrees F at noon. No additional
meaningful issues to report.
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USGS 05587450 Mississippi River at Grafton, IL
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Monday Nov 18 2019 12:06 162000 ¢ === Discharge 15.85 ¥ === Gage height 0.52 ¥ === precipitation

UMR-5: Date_ 11/18/2019 Time_ 15:46:00 Seechi_ 18 in Depth_ 20 ft_ Nav Channel

= UMR-6: Date_ 11/18/2019 Time_ 14:30:00 Seechi_ NA in Depth_ NA ft_ Shoreline
= UMR-7: Date_11/18/2019 Time_ 13:40:00 Seechi_ NA in Depth_ NA ft_ Boat Dock
= UMR-LM: Date_11/18/2019 Time_ 13:17:00 Seechi_ NA in Depth_ NA ft_ Shoreline

= UMR-9: Date_11/18/2019 Time_11:51:00 Seechi_ 17 in Depth_ 23 ft_ Nav Channel
o UMR-15: Duplicate collected with UMR-9

= UMR-LA: Date_11/18/2019 Time_ 11:00:00 Seechi_ 18 in Depth_ 30 ft_ Nav Channel
= UMR-DP: Date_ 11/18/2019 Time_ 10:00:00 Seechi_ 15 in Depth_ 23 ft_ Nav Channel
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RIVERS WINTER SAMPLING EVENT 1/4

SAINT LOUIS HARBOR (RM: 161 — 200)

Samples from SLH were collected on 11/19/2019 and 11/20/2019 by Travis Schepker, Ben
Greeling, and Grace Rodgers. Weather during both days were fair skies, average temperatures in
the mid-40s, and wind speeds of 8 mph. Some boat ramps were silted in, thus several samples
were collected from the shoreline. There were no additional meaningful issues to report.

USGS 07010000 Mississippi River at St. Louis, MO
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= SLH-1: Date_11/19/2019 Time_ 13:45:00 Seechi_ 10 in Depth_ 45 ft_Nav Channel
o SLH-15 Collected with SLH-1

= SLH-2: Date_11/20/2019 Time_ 17:00:00 Seechi_ NA in Depth_ NA ft_ Service Base
= SLH-3: Date_11/19/2019 Time_ 14:20:00 Seechi_ NA in Depth_ NA ft_ Shoreline

= UMR-1: Date_11/19/2019 Time_ 16:20:00 Seechi_ NA in Depth_ NA ft_ Shoreline

= UMR-2: Date_ 11/19/2019 Time_ 17:00:00 Seechi_ NA in Depth_ NA ft_ Shoreline

= UMR-3: Date_ 11/19/2019 Time_ 16:00:00 Seechi_ NA in Depth_ NA ft_ Shoreline
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RIVERS WINTER SAMPLING EVENT 1/4

MIDDLE MISSISSIPPI RIVER (RM 0 - 161)

Samples for the MMR were collected on 11/20/2019 by Travis Schepker and Ben Greeling. The
weather was partly cloudy, temperature 56 degrees, and wind speed 15 mph at noon. All samples
were collected from the navigation channel. OPR-3 was collected from the shoreline at Grand
Tower. No additional meaningful issues were reported.

USGS 07020500 Mississippi River at Chester, IL
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= OPR-2: Date_ 11/20/2019 Time_10:20:00 Seechi_ 10 inches Depth_ 33ft_ Nav Channel
= OPR-3: Date_11/20/2019 Time_ 11:20:00 Seechi_ NA inches Depth_ NA ft_ Shoreline
= OPR-4: Date_ 11/20/2019 Time_ 13:40:00 Seechi_ 10 inches Depth_ 40 ft_Nav Channel
= OPR-5: Date_ 11/20/2019 Time_ 14:40:00 Seechi_ 10 inches Depth_ 45 ft_Nav Channel

Travis J Schepker
Environmental Specialist
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APPENDIX C: FIELD DATA



Date
3/11/2019
3/11/2019
3/11/2019
3/11/2019
3/11/2019
3/11/2019
3/11/2019
3/11/2019
3/11/2019
3/12/2019
3/12/2019
3/12/2019
3/12/2019
3/12/2019
3/12/2019
3/13/2019
3/13/2019
3/13/2019
3/13/2019
3/13/2019
3/13/2019
3/13/2019
7/1/2019
7/1/2019
7/1/2019
7/1/2019
7/1/2019
7/1/2019
7/1/2019
7/1/2019
7/1/2019
7/1/2019
7/1/2019

Location
IL-2

IL-6

IL-7

IL-8

IL-9
SLH-3
UMR-1
UMR-3
UMR-2
OPR-2
OPR-3
OPR-4
OPR-5
SLH-1
SLH-2
UMR-5
UMR-6
UMR-7
UMR-9
UMR-DP
UMR-LA
UMR-LM
IL-2

IL-6

IL-7

IL-8

IL-9
SLH-1
SLH-2
SLH-3
UMR-1
UMR-3
UMR-5

Depth

1.13
1.16
1.28
141
1.07
0.99
1.01
1.08
0.99
1.09
1.10
1.22
0.96
1.10
1.30
1.34
1.17
1.12
1.02
1.01
1.16
1.05
0.21
1.08
1.13
1.00
0.19
1.07
1.17
0.27
0.09
0.55
1.05

Temp
2.33
2.17
2.61
2.11
1.78
1.89
2.44
1.83
4.06
2.50
2.67
2.72
3.33
2.67
3.61
2.44
1.17
1.39
1.06
0.78
0.94
1.67

26.10

25.90

26.20

26.40

26.00

26.40

26.50

26.50

25.70

25.90

25.70

Redox
472.30
503.00
498.30
515.70
538.30
482.50
467.50
507.00
411.50
347.90
453.80
321.30
288.50
345.70
500.90
334.40
285.00
154.10
240.10
241.80
206.90
311.30
215.40
225.40
228.50
220.40
238.80
251.20
203.70
215.20
163.70
219.70
221.20

Cond
557.30
572.60
601.50
632.60
649.80
518.00
608.70
500.20
517.30
572.90
554.30
525.20
490.10
498.40
531.40
389.00
421.70
394.50
424.90
442.60
461.00
381.20
522.80
536.80
540.70
551.50
521.70
462.90
461.60
458.00
511.70
518.70
523.10

DO
89.00
88.70
90.20
89.30

102.70
91.90
94.20
93.00
93.40
93.30
93.10
92.50
92.00
92.10
92.00
90.20
90.30
89.70
88.00
91.60
91.30
89.10
76.50
76.20
84.70
90.70
76.10
69.50
68.50
69.40
68.80
80.80
74.30

DOmgL
12.17
12.18
12.24
12.28
14.26
12.73
12.84
12.91
12.20
12.72
12.62
12.53
12.27
12.49
12.17
12.32
12.76
12.59
12.48
13.09
12.98
12.42

6.19
6.18
6.83
7.30
6.17
5.59
5.50
5.58
5.60
6.56
6.05

pH TDSmgL
7.84 362.00
7.81 372.00
7.65 391.00
751 411.00
741 422.00
7.91 337.00
7.94 396.00
7.78 325.00
7.96 336.00
7.85 372.00
7.55 360.00
7.92 341.00
7.93 319.00
7.96 324.00
7.87 345.00
7.76  253.00
7.89 274.00
7.81 256.00
8.03 276.00
7.64 288.00
7.91 300.00
7.82 248.00
7.65 340.00
7.70  349.00
7.70 351.00
7.85 358.00
7.66 339.00
7.75 301.00
7.77 300.00
7.59  298.00
7.76  333.00
7.65 337.00
7.73 340.00

FNU
420.95
395.64
340.53
251.62
247.01
213.42

79.95
165.56
153.30
122.99
131.62
171.20
169.02
187.31
186.82
189.09
146.52
147.44
140.57
128.58
116.64
854.84

18.60

15.84

14.22

13.07

12.45

98.27

97.48

66.47

12.53

17.81

17.82



Date
7/2/2019
7/2/2019
7/2/2019
7/2/2019
7/2/2019
7/11/2019
7/11/2019
7/11/2019
9/3/2019
9/3/2019
9/3/2019
9/3/2019
9/3/2019
9/3/2019
9/4/2019
9/4/2019
9/4/2019
9/4/2019
9/4/2019
9/5/2019
9/5/2019
9/5/2019
9/5/2019
9/5/2019
9/5/2019
9/5/2019
9/9/2019
9/9/2019
9/9/2019
9/9/2019
11/18/2019
11/18/2019
11/18/2019

Location
UMR-6
UMR-9
UMR-DP
UMR-LA
UMR-2
OPR-2
OPR-3
OPR-4
OPR-2
OPR-3
OPR-4
OPR-5
SLH-1
SLH-2
IL-2

IL-6

IL-7

IL-8

IL-9
UMR-5
UMR-6
UMR-7
UMR-9
UMR-DP
UMR-LA
UMR-LM
SLH-3
UMR-1
UMR-3
UMR-2
UMR-5
UMR-6
UMR-7

Depth

1.12
1.18
1.16
0.97
0.69
0.28
0.26
0.34
0.98
1.10
1.15
1.36
1.37
0.99
1.27
1.19
1.28
1.10
0.85
1.27
1.28
1.02
1.02
1.32
1.26
1.10
1.10
111
1.05
1.16
1.08
0.94
1.04

Temp
27.20
26.10
26.10
26.50
27.50
28.20
28.80
29.00
24.90
24.60
24.80
24.40
24.50
24.10
25.40
24.90
24.80
24.60
24.50
24.80
24.60
24.40
24.00
23.90
24.00
24.10
24.90
24.60
24.50
25.30

2.00

2.30

2.10

Redox
192.80
228.20
161.60
219.20
244.00
230.10
224.80
219.00
146.70
139.20
179.30
135.90
188.00
510.60
126.50

95.80
115.40
111.20
125.10
123.80
112.30
119.00
102.80
104.40
112.00
119.90
106.10
112.70

99.10
133.90
220.70
317.30
282.00

Cond
456.30
470.80
499.30
363.90
492.00
530.60
524.40
523.30
537.50
530.10
515.00
519.10
519.90
521.30
745.80
750.60
746.80
740.80
689.60
543.20
470.00
470.50
473.80
474.00
468.10
470.00
550.80
544.80
472.40
605.90
506.20
509.90
508.90

DO DOmgL
69.80 5.53
78.10 6.31
81.30 6.58
72.50 5.83
69.90 5.51
73.70 5.74
74.60 5.75
78.20 6.00
78.10 6.46
77.30 6.43
78.00 6.46
77.00 6.43
78.50 6.54
76.20 6.39
72.40 5.93
76.80 6.34
81.80 6.77
89.30 7.42
84.30 7.02

110.80 9.18
132.00 10.98
129.40 10.79
114.50 9.63
113.70 9.58
112.30 9.44
123.80 10.38
92.10 7.61
71.70 5.96
102.70 8.55
81.80 6.71
98.90 13.65
97.90 13.42
98.90 13.63

pH TDSmgL
7.81 297.00
7.78 306.00
8.06 325.00
7.62 237.00
7.54 320.00
7.70  345.00
7.70 341.00
7.81 340.00
8.06  349.00
8.05 345.00
7.86 335.00
7.87 337.00
7.84 338.00
7.76  339.00
7.86 485.00
8.06 488.00
8.09 485.00
8.15 482.00
8.17 448.00
8.47 353.00
8.73  305.00
8.74 306.00
8.86 308.00
8.88  308.00
8.86 304.00
8.75 306.00
8.51 358.00
8.20 354.00
8.77 307.00
8.04 394.00
7.72 329.00
7.72 331.00
7.48 331.00

FNU
39.35
81.27
71.16
67.40
87.75
51.35
54.35
50.69
90.79
97.48
93.18

138.63
130.41
159.20
22.75
27.31
27.59
30.73
36.17
17.95
17.86
18.40
19.16
20.17
17.41
19.23
49.89
20.16
16.56
86.78



Date

11/18/2019
11/18/2019
11/18/2019
11/18/2019
11/19/2019
11/19/2019
11/19/2019
11/19/2019
11/19/2019
11/19/2019
11/19/2019
11/19/2019
11/19/2019
11/20/2019
11/20/2019
11/20/2019
11/20/2019
11/20/2019
11/20/2019

Location
UMR-9
UMR-DP
UMR-LA
UMR-LM
IL-2

IL-6

IL-7

IL-8

IL-9
SLH-3
UMR-1
UMR-3
UMR-2
OPR-2
OPR-3
OPR-4
OPR-5
SLH-1
SLH-2

Depth

1.07
1.03
1.00
1.20
1.06
1.09
1.00
1.08
1.14
1.05
1.08
0.81
1.01
1.01
0.42
1.10
112
0.99
1.39

Temp
1.70
1.60
1.70
2.10
3.40
3.40
3.40
3.30
3.40
2.90
4.70
3.20
5.00
4.00
4.10
3.90
4.00
4.00
4.60

Redox
301.80
276.70
261.00
282.20
198.30
202.10
217.30
220.50
259.50
182.50
183.40
210.80
182.80
162.80
156.60
161.90
185.30
176.30
217.90

Cond
517.60
519.30
520.90
510.00
671.30
676.40
680.60
684.30
692.70
574.60
544.90
617.00
733.20
620.90
618.40
625.30
641.30
637.80
684.20

DO
99.70
99.70
99.20
99.00
92.70
92.30
93.00
92.70
92.30
96.60
89.80
94.80
95.60
95.30
96.20
96.30
96.70
96.80
96.30

DOmgL
13.89
13.90
13.80
13.63
12.34
12.26
12.37
12.37
12.27
13.02
11.55
12.66
12.17
12.47
12.56
12.64
12.65
12.67
12.40

pH TDSmgL
7.74 336.00
7.35 338.00
7.55 339.00
7.67 331.00
7.60 436.00
7.59 440.00
7.57 442.00
7.50 445.00
7.73 450.00
7.71 373.00
7.75 354.00
7.78 401.00
7.80 477.00
7.88 404.00
7.90 402.00
7.71  406.00
7.65 417.00
7.76  415.00
7.81 445.00

FNU

29.89
30.72
20.41
15.06
13.75
29.74
18.46
47.93
39.41
39.01
40.30
32.91
36.09
30.55
35.07



APPENDIX D: LABORATORY DATA



PO Box 1566

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

www.ardlinc.com

Environmental | Analytical | Management | Safety

Customer Name: SLCOE Date: 4/9/19
Project Name: Illinois & Mississippi Rivers Lab Name: ARDL, Inc.
Samples Received at ARDL: 3/12/19 ARDL Report No.: 8462
CASE NARRATIVE
Customer Date Lab ID
Sam le No. Collected Number Anal ses Reguested
IL-2 3/11/19 8462-01 Inorganics(1)
IL-6 3/11/19 8462-02 Inorganics(1)
IL-7 3/11/19 8462-03 Inorganics(1)
IL-8 3/11/19 8462-04 Inorganics(1)
IL-9 3/11/19 8462-05 Inorganics(1)
UMR-1 3/11/19 8462-06 Inorganics(1)
UMR-2 3/11/19 8462-07 Inorganics(1)
UMR-3 3/11/19 8462-08 Inorganics(1)
SLH-3 3/11/19 8462-09 Inorganics(1)

(1) Including ammonia, chlorophyll/pheophytin, nitrate, nitrite, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:
TOC were analyzed by an accredited outside laboratory due to instrument status.
PREPARATION BLANK

Results of the preparation blanks were within acceptable limits.
LABORATORY CONTROL SAMPLE

Percent recoveries of all LCS analyses were within control limits.
MATRIX SPIKE

Percent recoveries of all matrix spikes and matrix spike duplicates were within control limits.

DUPLICATE

Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO of the
duplicate analyses met criteria.

"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 2

ARDL Report 8462 - Page 1 of 20



http://www.ardlinc.com/

Project Name: lllinois & Mississippi Rivers ARDL Report No.: 8462
CASE NARRATIVE (Continued)

DATA REPORTIN ALIFIER
The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

Release of the data contained in this package has been authorized by the Tech praI Seryicgs Manager or his
designee as verified by the following signature. '

Dean S. Dickerson
Technical Services Manager

Page 2 of 2

ARDL Report 8462 - Page 2 of 20




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 8462 - Inorganics

ARDL Report 8462 - Page 3 of 20



02 Jo ¥ abed - Z9¥8 Hoday 1aydV

400 Aviation Drive;

ARDL, INC.

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008462 Report Date: 04/02/2019

Project Name: ILLINOIS RIVER/MISSISSIPPI RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008462-01 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER

Field ID: IL-2 Sampling Date: 03/11/2019 Moisture: NA

Received: 03/12/2019 Sampling Time: 1410

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.351 MG/ L NONE 350.1 NA 03/13/19 03144408
Chlorophyll-a, Correcte 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Kjeldahl Nitrogen 0.950 1.00 3.16 MG/ L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0570 0.0600 2.51 MG/L NONE GREEN NA 03/18/19 03204419
Nitrite as Nitrogen 0.0200 0.0200 0.025 MG/L NONE 354.1 NA 03/12/19 03134405
Pheophytin-a 1.0 1.00 3.6 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Phosphorus 0.0160 0.0200 3.07 MG/L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.332 MG/L NONE 365.2 NA 03/12/19 03154409
Solids, Total Suspended 20.0 20.0 1070 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 20.0 20.0 60.0 MG/L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 5.2 MG/ L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008462-01,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

400 Aviation Drive;

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008462 Report Date: 04/02/2019

Project Name: ILLINOIS RIVER/MISSISSIPPI RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008462-02 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER

Field ID: 1IL-6 Sampling Date: 03/11/2019 Moisture: NA

Received: 03/12/2019 Sampling Time: 1330

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.359 MG/ L NONE 350.1 NA 03/13/19 03144408
Chlorophyll-a, Correcte 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Kjeldahl Nitrogen 0.380 0.400 3.06 MG/ L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0570 0.0600 2.19 MG/L NONE GREEN NA 03/18/19 03204419
Nitrite as Nitrogen 0.0200 0.0200 0.026 MG/ L NONE 354.1 NA 03/12/19 03134405
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Phosphorus 0.0160 0.0200 2.43 MG/ L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.376 MG/ L NONE 365.2 NA 03/12/19 03154409
Solids, Total Suspended 20.0 20.0 778 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 20.0 20.0 48.0 MG/ L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 5.2 MG/ L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008462-02,

Inorganic Analyses

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

Lab Report No: 008462

ARDL, INC.

P.O. Box 1566

Illinois 62864

Report Date:

04/02/2019

Project Name: ILLINOIS RIVER/MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008462-03 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: IL-7 Sampling Date: 03/11/2019 Moisture: NA
Received: 03/12/2019 Sampling Time: 1250
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.38 MG/L NONE 350.1 NA 03/13/19 03144408
Chlorophyll-a, Correcte 1.0 1.00 5.1 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Kjeldahl Nitrogen 0.380 0.400 2.65 MG/L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0570 0.0600 2.56 MG/ L NONE GREEN NA 03/18/19 03204419
Nitrite as Nitrogen 0.0200 0.0200 0.032 MG/L NONE 354.1 NA 03/12/19 03134405
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Phosphorus 0.0240 0.0300 2.74 MG/ L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.385 MG/ L NONE 365.2 NA 03/12/19 03154409
Solids, Total Suspended 20.0 20.0 522 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 20.0 20.0 34.0 MG/ L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 4.6 MG/ L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008462-03, Inorganic Analyses

Page 1 of 1
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ARDL, INC.

400 Aviation Drive;

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008462 Report Date: 04/02/2019

Project Name: ILLINOIS RIVER/MISSISSIPPI RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008462-04 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1IL-8 Sampling Date: 03/11/2019 Moisture: NA
Received: 03/12/2019 Sampling Time: 1200
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.443 MG/ L NONE 350.1 NA 03/13/19 03144408
Chlorophyll-a, Correcte 1.0 1.00 6.8 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Kjeldahl Nitrogen 0.190 0.200 2.22 MG/L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0570 0.0600 2.5 MG/ L NONE GREEN NA 03/18/19 03204419
Nitrite as Nitrogen 0.0200 0.0200 0.032 MG/L NONE 354.1 NA 03/12/19 03134405
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Phosphorus 0.00800 0.0100 1.21 MG/L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.465 MG/ L NONE 365.2 NA 03/12/19 03154409
Solids, Total Suspended 7.69 7.69 162 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 7.69 7.69 12.3 MG/L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 4.3 MG/L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008462-04,

Inorganic Analyses

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

Lab Report No: 008462 Report Date: 04/02/2019

Project Name: ILLINOIS RIVER/MISSISSIPPI RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008462-05 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER

Field ID: IL-9 Sampling Date: 03/11/2019 Moisture: NA

Received: 03/12/2019 Sampling Time: 1050

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.75 MG/L NONE 350.1 NA 03/13/19 03144408
Chlorophyll-a, Correcte 1.0 1.00 2.5 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Kjeldahl Nitrogen 0.380 0.400 2.88 MG/L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0570 0.0600 2.46 MG/L NONE GREEN NA 03/18/19 03204419
Nitrite as Nitrogen 0.0200 0.0200 0.028 MG/ L NONE 354.1 NA 03/12/19 03134405
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Phosphorus 0.0160 0.0200 2.17 MG/L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.543 MG/L NONE 365.2 NA 03/12/19 03154409
Solids, Total Suspended 11.1 11.1 556 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 11.1 11.1 35.6 MG/L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 4.9 MG/L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008462-05,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008462

ARDL, INC.

400 Aviation Drive;
Mt. Vernon,

P.O. Box 1566
Illinois

62864

Report Date: 04/02/2019

Project Name:
Project No:

ILLINOIS RIVER/MISSISSIPPI RIVER

Analysis: Inorganics
NELAC Certified - IL100308

ARDL No: 008462-06 Sampling Loc'n: MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-1 Sampling Date: 03/11/2019 Moisture: NA
Received: 03/12/2019 Sampling Time: 1716
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.196 MG/L NONE 350.1 NA 03/13/19 03144408
Chlorophyll-a, Correcte 1.0 1.00 3.4 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Kjeldahl Nitrogen 0.190 0.200 1.18 MG/L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0570 0.0600 2.63 MG/L NONE GREEN NA 03/18/19 03204419
Nitrite as Nitrogen 0.0200 0.0200 0.022 MG/L NONE 354.1 NA 03/12/19 03134405
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Phosphorus 0.00800 0.0100 0.548 MG/L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.179 MG/L NONE 365.2 NA 03/12/19 03154409
Solids, Total Suspended 5.0 5.00 62.5 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 5.0 5.00 5.0 MG/ L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 3.4 MG/L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008462-06,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008

462

ARDL,
400 Aviation Drive;
Mt. Vernon,

INC.
P.O. Box 1566
Illinois 62864

Report Date:

04/02/2019

Project Name:
Project No:

ILLINOIS RIVER/MISSISSIPPI RIVER

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008462-07 Sampling Loc'n: MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-2 Sampling Date: 03/11/2019 Moisture: NA
Received: 03/12/2019 Sampling Time: 1742
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.079 MG/ L NONE 350.1 NA 03/13/19 03144408
Chlorophyll-a, Correcte 1.0 1.00 10.1 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Kjeldahl Nitrogen 0.190 0.200 1.42 MG/ L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0570 0.0600 1.12 MG/ L NONE GREEN NA 03/18/19 03204419
Nitrite as Nitrogen 0.0200 0.0200 0.020 MG/ L NONE 354.1 NA 03/12/19 03134405
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Phosphorus 0.00800 0.0100 1.06 MG/L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.0929 MG/L NONE 365.2 NA 03/12/19 03154409
Solids, Total Suspended 11.1 11.1 339 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 11.1 11.1 20.0 MG/L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 4.0 MG/ L NONE 415.1 NA 03/20/19 03294444

(a)

Sample 008462-07,

Inorganic Analyses

DOD and/or NELAC Accredited Analyte.

Page 1 of 1
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400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008462

P.O. Box 1566

Illinois 62864

Report Date:

04/02/2019

Project Name:
Project No:

ILLINOIS RIVER/MISSISSIPPI RIVER

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008462-08 Sampling Loc'n: MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-3 Sampling Date: 03/11/2019 Moisture: NA
Received: 03/12/2019 Sampling Time: 1630
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.251 MG/ L NONE 350.1 NA 03/13/19 03144408
Chlorophyll-a, Correcte 1.0 1.00 5.1 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Kjeldahl Nitrogen 0.190 0.200 1.98 MG/ L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0570 0.0600 2.35 MG/ L NONE GREEN NA 03/18/19 03204419
Nitrite as Nitrogen 0.0200 0.0200 0.025 MG/ L NONE 354.1 NA 03/12/19 03134405
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Phosphorus 0.00800 0.0100 1.35 MG/ L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.229 MG/L NONE 365.2 NA 03/12/19 03154409
Solids, Total Suspended 20.0 20.0 576 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 20.0 20.0 28.0 MG/ L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 3.6 MG/L NONE 415.1 NA 03/20/19 03294444

(a)

DOD and/or NELAC Accredited Analyte.

Sample 008462-08, Inorganic Analyses

Page 1 of 1
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400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008462

Illinois

P.O. Box 1566

62864

Report Date:

04/02/2019

Project Name: ILLINOIS RIVER/MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008462-09 Sampling Loc'n: MISSISSIPPI RIVER Matrix: WATER
Field ID: SLH-3 Sampling Date: 03/11/2019 Moisture: NA
Received: 03/12/2019 Sampling Time: 1654
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.272 MG/L NONE 350.1 NA 03/13/19 03144408
Chlorophyll-a, Correcte 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Kjeldahl Nitrogen 0.190 0.200 2.3 MG/L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0570 0.0600 2.83 MG/L NONE GREEN NA 03/18/19 03204419
Nitrite as Nitrogen 0.0200 0.0200 0.024 MG/ L NONE 354.1 NA 03/12/19 03134405
Pheophytin-a 1.0 1.00 1.8 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439
Phosphorus 0.0160 0.0200 1.6 MG/L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.232 MG/L NONE 365.2 NA 03/12/19 03154409
Solids, Total Suspended 20.0 20.0 478 MG/ L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 20.0 20.0 26.0 MG/L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 3.9 MG/L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008462-09, Inorganic Analyses

Page 1 of 1
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BLANK SUMMARY REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008462 Report Date: 04/02/2019
Project Name: ILLINOIS RIVER/MISSISSIPPI RIVER NELAC Certified - IL100308
Blank Prep Analysis Prep Analysis QC Lab
Analyte LOD LOQ Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/ L NONE 350.1 NA 03/13/19 03144408 008462-01B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439 008462-01B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/ L 351.2 351.2 03/20/19 03/21/19 03254428 008462-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/ L NONE GREEN NA 03/18/19 03204419 008462-03B1
Nitrite as Nitrogen 0.020 0.020 ND MG/ L NONE 354.1 NA 03/12/19 03134405 008462-06B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274439 008462-01B1
Phosphorus 0.008 0.010 ND MG/L 365.2 365.2 03/26/19 03/27/19 03294448 008462-04B1
Phosphorus, -ortho 0.008 0.010 ND MG/ L NONE 365.2 NA 03/12/19 03154409 008462-04B1
Solids, Total Suspen 1.0 1.0 ND MG/L NONE 160.2 NA 03/14/19 03184416 008462-01B1
Solids, Volatile Sus 1.0 1.0 ND MG/L NONE 160.4 NA 03/14/19 03184417 008462-01B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 03/20/19 03294444 008462-01B1
(a) DOD and/or NELAC Accredited Analyte
Inorganic Method Blanks for 008462 Page 1 of 1
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LABORATORY CONTROL SAMPLE REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008462 Report Date: 04/02/2019
Project Name: ILLINOIS RIVER/MISSISSIPPI RIVER NELAC Certified - IL100308

LCS 1 ILCS 1 ILCS 1 LCS 2 ILCS 2 ILCS 2 % Rec Mean Analytical QC Lab

Analyte Result Level % Rec Result Level % Rec Limits % Rec Run Number
Ammonia Nitrogen 0.98 1.0 98 80-120 03144408 008462-01C1
Kjeldahl Nitrogen 0.81 1.0 81 80-120 03254428 008462-01C1
Nitrate as Nitrogen 0.98 1.0 98 80-120 03204419 008462-03C1
Nitrite as Nitrogen 0.95 1.0 95 80-120 03134405 008462-06C1
Phosphorus 0.75 0.67 112 80-120 03294448 008462-04C1
Phosphorus, -ortho 0.10 0.10 101 80-120 03154409 008462-04C1
Total Organic Carbon 9.4 10.0 94 76-120 03294444 008462-01C1

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008462

Page 1 of 1



MATRIX SPIKE/SPIKE DUPLICATE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864

0z 40 GT abed - Z9¥8 Hoday 1adv

Lab Report No: 008462 Report Date: 04/02/2019
Project Name: ILLINOIS RIVER/MISSISSIPPI RIVER NELAC Certified - IL100308
Sample Sample MS MS MS MSD MSD MSD % Rec RPO QC Lab
Analyte Matrix Result Result Level % Rec Result Level % Rec Limits RPO Limit Run Number
Ammonia Nitrogen WATER 0.35 2.4 2.0 102 2.4 2.0 103 75-125 1 20 03144408 008462-01MS
Kjeldahl Nitrogen WATER 3.2 3.9 0.80 86 3.8 0.80 80 75-125 1 20 03254428 008462-01MS
Nitrate as Nitrogen WATER 2.6 3.3 1.0 79 3.4 1.0 83 75-125 1 20 03204419 008462-03MS
Nitrite as Nitrogen WATER 0.022 1.0 1.0 100 1.1 1.0 105 75-125 5 20 03134405 008462-06MS
Phosphorus WATER 1.2 2.2 0.83 114 2.2 0.83 119 75-125 2 20 03294448 008462-04MS
Phosphorus, -ortho WATER 0.47 0.57 0.10 108 0.56 0.10 99 75-125 2 20 03154409 008462-04MS
Total Organic Carbon WATER 5.2 10.2 5.0 100 10.3 5.0 102 76-120 1 20 03294444 008462-01MS
NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.
(a) DOD and/or NELAC Accredited Analyte.
Inorganic Matrix Spikes for 008462 Page 1 of 1



SAMPLE DUPLICATE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864

0z 40 9T abed - Z9¥8 Hoday 1aydV

Lab Report No: 008462 Report Date: 04/02/2019
Project Name: ILLINOIS RIVER/MISSISSIPPI RIVER NELAC Certified - IL100308

Sample First Second Percent Mean Analytical QC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1,D2) Run Number
Chlorophyll-a, Corrected ND 10.1 -- MG/CU.M. NC -- 03274439 008462-01D1
Pheophytin-a 3.6 0 -- MG/CU.M. 0 -- 03274439 008462-01D1
Solids, Total Suspended 1070 1070 -- MG/L 0 -- 03184416 008462-01D1
Solids, Volatile Suspend 60.0 62.0 - - MG/L 3 - - 03184417 008462-01D1

(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008462 Page 1 of 1



Sample Receipt Information

Including as appropriate:

« COCs

» Cooler Receipts

« Airbills

 Email Communication/ Instructions from Customer

ARDL Data Package 8462 - Inorga nics

ARDL Report 8462 - Page 17 of 20
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ARDL, Inc.

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

(618) 244-3235 Phone

(618) 244-1149 Fax

S'-4&

CHAIN OF CUSTODY RECORD

PROJECT
Illinois River

SAMPLERS: (Signature)

(.

,Al-k |:/ S<-krkv-

PRESERVATION

SPECIFY
CHEMICALS
cl ADDED AND
g | FINALpHIF

" ’ , ? KNOWN
SAMPLE NUMBER DATE TIME ¢ I t ) O . y RE'\gARRKS
g 93" SAMPLE LOCATION
u c ;t ® .;
IL-2 3.1.J 911 XXl x]x]x]x X
IL-6 i'336 X XXX | X | X X X
IL-7 N>D X XX X|[X[X X X
IL-8 1-doD X XX [ x| x|x X X
losol X [XTx]x[x[x] [x X

s —

U | Woelvap| >0 [e]X X x| | PX s M o it feenr|vert
UIY/'Z.- ol |Y K] X X A

LmfZ-> \ '30 X[ X[ x[x | x| [¥Y

SL 1.1i-3 J(.,.5"1 ) XXX v XX X No 1h.SIm:6 C,:,..r4anwee. |mr £:N/e A

A1 |1

E— i1

Relinquished by: (Signature) Time |et oob\() ture)’.... REMARKS/SPECIAL INSTRUCTIONS:

S/ /A4 — .

1lel,(yi dby: (Sig/4l re) i |Iecelved by:'{Signature) *Preserved with H2SO4
. u tuorli Ny, alllle ,éWSO

ecelved tor-«,.aboratory by: 'Date Time | Shipping Ticket No.
151 ]..m fi.d,,, ,C,.l / g |l9530

PURCHASE ORDER NO:




COOLER RECEIPT REPORT
ARDL. INC.

ARDL #: 59‘1[&2 Cooler# /_gi 2

Number of Coolers in Shipment: ___ .,Z

Project: n I:/1/0 5 1CD--er . r:S'ee/'C/Y? NIFILLTS Date Received: & /- 9' -

A.  PRELIMINARY EXAMINATION PHASE: Date cooler was gpened:..?-/.Z - [ C/ (Signature)g—=:7z....

1. Did cooler come with a shipping:-Slip (QUrDill, B1C.) 2. . .iiiiiiiiieii et e et e e e b e e e e aeeesraeesaeeeas YES @

i I

If YES, enter carrier name and airbill number here:

2. -Were custody seals 0n outSide Of COOIBI?.........uuiiiiiiiii i e B R CETEv e YES @ N/A
How many and where? ,SealDate: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time Of @rfiVal?.............ooiiiiii i YES NO @
4. Did you screen.samples for radioactivity USING @ GEIJEI COUNEI?.........cieiiiiiiieeieiiesiiest ettt sre e ste e srae e esseesreeseenneens @ NO
5. Were custody papers sealed in @ PIASIC DAG?........uuiiiiiiiiiiiiiii et e et e e e e e YES @/
6. Were custody papers filled out properly (iNk, SIGNE, BLC.)2.......iiiiiiiiieieee ettt ettt eeenenn NO N/A
7. Were custody papers signed in appropriate place by ARDL Personnel?............ccccocoiiiiiiiiiiiiciiciece e NO NA
e e e e o o P e gIoCt R 2 the (0P ¢ this I e er Temp. 18 D NA
-

' ! - c_orrection factor Q ! C
B. LOG-IN PHASE: Date samples were logged-in: .JI'-]..:?- ItJ (Signature),  -227-z_,
10 Describe type of packingingaolery e ra'H - . =" VNV "—F--"" - — —————
A1 Were all samples sealed in separate Plastic DAGS? ........oiuiiiiiiiiiiiie et YES @) N/A
12 Did all containers arrive unbroken and were labels in good CONAItION? ............cccoiiiiiiiiii i NO
A3 Were sample [abels COMPIBE?..........coiiiiiii e e @) NO
14. Did all sample labels agree.with custody papers? .................... [4: 2K il AF LW 2:82.F@ e, YES NO
A5, Were correct containers used for the teStS INAICAIEA? .........c.vuiiiiiiiiiii et e et e e e e e e e e s eaarees @........ NO
16. Was pH correct on preserved Water SAMPIES?..........coiii ittt et b b e se et e et see e NO N/A
1°7. Was a sufficient amount of sample sent for tests INAICAtE?............ccoiiiiiiiiii e e e NO
18 Were bubbles absent in VOA samples? If NO, list by sample#: YES NO <|||J
19. Was the ARDL project coordinator notified of any defiCiENCIES?...........cccoiiiiiiiiii e @ NO N/A

Comments and/or Corrective Action: | Sample Transfer
3 f b :Y had & Fraction Fraction
o le [t AL A s e all
LCU/1 4- aIns fracf &&= = W Areadt Area#t
DLl Gl M) 5555 pol CE re [ lheie
By By
On On
3-/2-/f

Chain-of-Custody #

B : Si nature Date: 3'.:2 7/

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

Cooler#

e2C:J 2

ARDL # -'41) |- :uau. J

Number of Coolers in Shipment: o m = == =

fi-:.r\]c;r/ < ,>_~/ DateReceived: ., J-// 19

Project: | ',/,- /110 s

A. . Date cooler was opened: J'-J:?'-19 (SianNnature . . wa ug
1 . Did cooler come with a shipping slip (airbill, €1C.)2. ... YES
If YES, enter carrier name and airbill number here: J4'-" . Lkd==-""__""dI"""A""/"= —eeeeeee
22 _ Were custody Seals 0N OULSIAE OF COOIBIT. ... .. ittt aaaa T ST T T T YES NIA
How many and where? ,SealDate:. ,Seal Name:
33 . Were custody seals unbroken and intact at the date and time of ArfiVal?...........cccoiiiiiiie e YES NO
4 . Did you screen samples for radioactivity using a Geiger Counter?................... PP PSP UPPOPRN NO
5 . Were custody papers sealed iN @ PIASTIC DAG?. ... . ..iiiiiiiiiiiiiiiiie et e e ettt e e e e e e e s e ettt e e tae e e e e e YES (NQ)
& . Were custody papers filled out properly (ink, SIgNE, BLC.) 2. ...uuiii ittt st e s st e e e e e e e entae e s eneeeas . NO N/A
"7 - Were custody papers signed in appropriate place by ARDL Personnel?.............ccccooioiiiiiiiinieieiieee s YES| NO N/A
8 . Was project identifiable from custody papers? If YES, enter project name at the top of this for ?.-&."-0.£.?24.-:"' ....... YES @ N/A
O . Was a separate container provided for measuring temperature? YES__ NO Observed Cooler Temp. 0, 7 C
/1 Correction factor C,,1 C) ¢
B. LOG-INPHASE: Date samples were logged-in: ...f'-/ -1'O (Signature) _LIC d 2
10. Describe type of packing in cooler.,,  A=--4"-b.'"Z.--FEL ... M. P m e — —
1 1 ere all samples sealed in separate PIASHIC DAGST .......uuiiiiiiiiiiiii e et e e st a e e e ea e e YES N/A
12. Did all containers arrive unbroken and were labels in good CONAItION?...........c.coiiiiiiiiii i Q@l NO
13, Were sample [aDEIS COMPIELE?..........ooui ittt ettt et s e e s te e te e te e e e sseesse et e es e eneeaseease e et aesbeessaenseessaesbeeneean NO
14. Did all sample labels agree-with custody papers? .................... D007 0 YES NO
15. Were correct containers used for the tests iNdICALed?.............cciiiiiiiiiiiiii YESI NO
16. Was pH correct on preserved WAtEr SAMPIES?.......ciiuuiii i et e s et e s ettt ae st e e st e e e e ateeeatsseeessstaeeeastsaeeeesssseeesssssaee e snres | NO N/A
17. Was a sufficient amount of sample sent for teStS INAICAIEA? ...........ccviiiiiiiiiiie ettt ve e sre e saeeenaeenis Q NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO UUAl
19. Was the ARDL project coordinator notified of any defiCienCieS?.........cccooiiiiiiiiiiiiiiiici e NO NIA
Comments and/or Corrective Action: Sample Transfer
° g :3,-Te 1o, s /Mact Dzt Fraction Fraction
f1/; Vo, s /Cues. /0
/xﬂd ¢ $rde rps fad LloeeZoreree e’ Area # Areart
praihed pa. 155,55 pp. [Cler Ly bR e
[’;Zﬂ C o doale SIS foer SLH -3 LHOVE- By By
Bbrpried] zod Noarsinsd Lew 700720-
] - Z On on
[ Heveded L Guramed. Aoled  on -S-l2....16f
0 7 ) C ’ .
Chain-of-Custody# /1.4
(By: Signature) Al 4 Date: 3 /, 25

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02/22/17
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PO Box 1566

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

Inc. www.ardlinc.com

Environmental | Analytical | Management | Safety
Customer Name: SLCOE Date: 4/9/19
Project Name: Lower River Lab Name: ARDL, Inc.
Samples Received at ARDL: 3/13/19 ARDL Report No.: 8463

CASE NARRATIVE

Customer Date Lab ID
SamQle No. Collected Number Anal ses Reguested
OPR-2RM 44 3/12/19 8463-01 Inorganics(1)
OPR-3RM 80 3/12/19 8463-02 Inorganics(1)
OPR-4 RM 110 3/12/19 8463-03 Inorganics(1)
OPR-5 RM 150 3/12/19 8463-04 Inorganics(1)
SLH-2 RM 177 3/12/19 8463-05 Inorganics(1)
SLH-1 RM 162 3/12/19 8463-06 Inorganics(1)
SLH-15 RM 120 3/12/19 8463-07 Inorganics(l)

(1) Including ammonia, chlorophyll/pheophytin, nitrate, nitrite, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:
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

Only an MS sample data evaluation was performed for the TOC analysis. Percent recoveries of all matrix spikes
and matrix spike duplicates were within control limits, except 1 of 2 for TKN.

DUPLICATE

Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO of the
duplicate analyses met criteria, with exception of chlorophyill.

"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 2

ARDL Report 8463 - Page 1 of 18



http://www.ardlinc.com/

Project Name: Lower River ARDL Report No.: 8463

CASE NARRATIVE (Continued)

DATA REPORTING QUALIFIERS

The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

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

designee as verified by the following signature.

/
‘i

Dean S. Dickerson
Technical Services Manager

Page 2 of 2

ARDL Report 8463 - Page 2 of 18




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 8463 - Inorganics

ARDL Report 8463 - Page 3 of 18



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

8T o ¥ abed - €98 Hoday 1ayV

Lab Report No: 008463 Report Date: 04/02/2019
Project Name: LOWER RIVER Analysis: 1Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008463-01 Sampling Loc'n: LOWER RIVER Matrix: WATER
Field ID: OPR-2 RM 44 Sampling Date: 03/12/2019 Moisture: NA
Received: 03/13/2019 Sampling Time: 0946
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.159 MG/L NONE 350.1 NA 03/13/19 03144407
Chlorophyll-a, Correcte 1.0 1.00 7.8 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Kjeldahl Nitrogen 0.190 0.200 1.15 MG/L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0380 0.0400 2.11 MG/L NONE GREEN NA 03/19/19 03204421
Nitrite as Nitrogen 0.0200 0.0200 0.026 MG/L NONE 354.1 NA 03/13/19 03154411
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Phosphorus 0.00800 0.0100 0.847 MG/ L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.106 MG/ L NONE 365.2 NA 03/13/19 03154410
Solids, Total Suspended 10.0 10.0 295 MG/ L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 10.0 10.0 20.0 MG/ L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 3.1 MG/L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008463-01, Inorganic Analyses Page 1 of 1



8T J0 G abed - €98 Hoday 1ayV

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

Lab Report No: 008463 Report Date: 04/02/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008463-02 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: OPR-3 RM 80 Sampling Date: 03/12/2019 Moisture: NA

Received: 03/13/2019 Sampling Time: 0915

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.202 MG/ L NONE 350.1 NA 03/13/19 03144407
Chlorophyll-a, Correcte 1.0 1.00 7.6 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Kjeldahl Nitrogen 0.190 0.200 0.932 MG/ L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0380 0.0400 1.89 MG/L NONE GREEN NA 03/19/19 03204421
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 03/13/19 03154411
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Phosphorus 0.00800 0.0100 0.877 MG/L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.0135 MG/L NONE 365.2 NA 03/13/19 03154410
Solids, Total Suspended 11.1 11.1 288 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 11.1 11.1 17.8 MG/L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 3.2 MG/L NONE 415.1 NA 03/20/19 03294444

(a)

Sample 008463-02,

Inorganic Analyses

DOD and/or NELAC Accredited Analyte.
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ARDL, INC.

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

Lab Report No: 008463 Report Date: 04/02/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008463-03 Sampling Loc'n: LOWER RIVER Matrix: WATER
Field ID: OPR-4 RM 110 Sampling Date: 03/12/2019 Moisture: NA
Received: 03/13/2019 Sampling Time: 1330
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.194 MG/ L NONE 350.1 NA 03/13/19 03144407
Chlorophyll-a, Correcte 1.0 1.00 5.1 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Kjeldahl Nitrogen 0.190 0.200 1.59 MG/ L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0380 0.0400 2.01 MG/L NONE GREEN NA 03/19/19 03204421
Nitrite as Nitrogen 0.0200 0.0200 0.021 MG/L NONE 354.1 NA 03/13/19 03154411
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Phosphorus 0.00800 0.0100 1.42 MG/L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.444 MG/ L NONE 365.2 NA 03/13/19 03154410
Solids, Total Suspended 14.3 14.3 454 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 14.3 14.3 28.6 MG/L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 3.8 MG/ L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008463-03, Inorganic Analyses
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ARDL, INC.

400 Aviation Drive;

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008463 Report Date: 04/02/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008463-04 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: OPR-5 RM 150 Sampling Date: 03/12/2019 Moisture: NA

Received: 03/13/2019 Sampling Time: 1430

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.158 MG/ L NONE 350.1 NA 03/13/19 03144407
Chlorophyll-a, Correcte 1.0 1.00 5.1 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Kjeldahl Nitrogen 0.190 0.200 1.34 MG/L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0190 0.0200 1.51 MG/ L NONE GREEN NA 03/19/19 03204421
Nitrite as Nitrogen 0.0200 0.0200 0.028 MG/ L NONE 354.1 NA 03/13/19 03154411
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Phosphorus 0.00800 0.0100 1.61 MG/ L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.146 MG/ L NONE 365.2 NA 03/13/19 03154410
Solids, Total Suspended 20.0 20.0 410 MG/ L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 20.0 20.0 26.0 MG/ L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 4.0 MG/L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008463-04,

Inorganic Analyses
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400 Aviation Drive;

ARDL, INC.

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008463 Report Date: 04/02/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008463-05 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: SLH-2 RM 177 Sampling Date: 03/12/2019 Moisture: NA

Received: 03/13/2019 Sampling Time: 1630

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.135 MG/L NONE 350.1 NA 03/13/19 03144407
Chlorophyll-a, Correcte 1.0 1.00 5.1 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Kjeldahl Nitrogen 0.190 0.200 1.81 MG/L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0190 0.0200 1.27 MG/L NONE GREEN NA 03/19/19 03204421
Nitrite as Nitrogen 0.0200 0.0200 0.021 MG/L NONE 354.1 NA 03/13/19 03154411
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Phosphorus 0.00800 0.0100 1.36 MG/ L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.143 MG/ L NONE 365.2 NA 03/13/19 03154410
Solids, Total Suspended 12.5 12.5 385 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 12.5 12.5 27.5 MG/L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 4.1 MG/ L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008463-05,

Inorganic Analyses
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400 Aviation Drive;

ARDL, INC.

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008463 Report Date: 04/02/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008463-06 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: SLH-1 RM 162 Sampling Date: 03/12/2019 Moisture: NA

Received: 03/13/2019 Sampling Time: 1530

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.207 MG/L NONE 350.1 NA 03/13/19 03144407
Chlorophyll-a, Correcte 1.0 1.00 5.1 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Kjeldahl Nitrogen 0.190 0.200 1.29 MG/L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0190 0.0200 1.73 MG/ L NONE GREEN NA 03/19/19 03204421
Nitrite as Nitrogen 0.0200 0.0200 0.027 MG/ L NONE 354.1 NA 03/13/19 03154411
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Phosphorus 0.00800 0.0100 1.24 MG/L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.143 MG/L NONE 365.2 NA 03/13/19 03154410
Solids, Total Suspended 20.0 20.0 492 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 20.0 20.0 28.0 MG/ L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 4.1 MG/L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008463-06,

Inorganic Analyses
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ARDL, INC.

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

Lab Report No: 008463 Report Date: 04/02/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008463-07 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: SLH-15 RM 120 Sampling Date: 03/12/2019 Moisture: NA

Received: 03/13/2019 Sampling Time: 0830

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.183 MG/L NONE 350.1 NA 03/13/19 03144407
Chlorophyll-a, Correcte 1.0 1.00 2.5 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Kjeldahl Nitrogen 0.190 0.200 1.62 MG/L 351.2 351.2 03/20/19 03/21/19 03254428
Nitrate as Nitrogen 0.0190 0.0200 1.8 MG/ L NONE GREEN NA 03/19/19 03204421
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 03/13/19 03154411
Pheophytin-a 1.0 1.00 2.8 MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440
Phosphorus 0.00800 0.0100 1.52 MG/L 365.2 365.2 03/26/19 03/27/19 03294448
Phosphorus, -ortho 0.00800 0.0100 0.135 MG/L NONE 365.2 NA 03/13/19 03154410
Solids, Total Suspended 14.3 14.3 476 MG/L NONE 160.2 NA 03/14/19 03184416
Solids, Volatile Suspen 14.3 14.3 28.6 MG/L NONE 160.4 NA 03/14/19 03184417
Total Organic Carbon 0.500 1.00 4.0 MG/L NONE 415.1 NA 03/20/19 03294444

(a)

Sample 008463-07,

DOD and/or NELAC Accredited Analyte.

Inorganic Analyses
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ARDL,

Lab Report No:

INC.

008463

400 Aviation Drive;

BLANK SUMMARY REPORT

P.O. Box 1566

Mt. Vernon, IL

Report Date:

62864

04/02/2019

Project Name:

LOWER RIVER

NELAC Certified - IL100308

Blank Prep Analysis Prep Analysis QC Lab

Analyte LOD LOQ Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/ L NONE 350.1 NA 03/13/19 03144407 008463-01B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440 008463-01B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/ L 351.2 351.2 03/20/19 03/21/19 03254428 008462-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/ L NONE GREEN NA 03/19/19 03204421 008463-02B1
Nitrite as Nitrogen 0.020 0.020 ND MG/ L NONE 354.1 NA 03/13/19 03154411 008463-02B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 03/12/19 03/25/19 03274440 008463-01B1
Phosphorus 0.008 0.010 ND MG/L 365.2 365.2 03/26/19 03/27/19 03294448 008462-04B1
Phosphorus, -ortho 0.008 0.010 ND MG/ L NONE 365.2 NA 03/13/19 03154410 008463-03B1
Solids, Total Suspen 1.0 1.0 ND MG/ L NONE 160.2 NA 03/14/19 03184416 008462-01B1
Solids, Volatile Sus 1.0 1.0 ND MG/ L NONE 160.4 NA 03/14/19 03184417 008462-01B1
Total Organic Carbon 0.50 1.0 ND MG/ L NONE 415.1 NA 03/20/19 03294444 008462-01B1

(a) DOD and/or NELAC Accredited Analyte

Inorganic Method Blanks for 008463

Page 1 of 1
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LABORATORY CONTROL SAMPLE REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008463 Report Date: 04/02/2019
Project Name: LOWER RIVER NELAC Certified - IL100308

LCS 1 LCs 1 ICS 1 LCS 2 LCS 2 LCS 2 % Rec Mean Analytical QC Lab

Analyte Result Level % Rec Result Level % Rec Limits % Rec Run Number
Ammonia Nitrogen 0.99 1.0 99 80-120 03144407 008463-01C1
Kjeldahl Nitrogen 0.81 1.0 81 80-120 03254428 008462-01C1
Nitrate as Nitrogen 1 1.0 100 -- 80-120 03204421 008463-02C1
Nitrite as Nitrogen 0.97 1.0 97 80-120 03154411 008463-02C1
Phosphorus 0.75 0.67 112 80-120 03294448 008462-04C1
Phosphorus, -ortho . 0.10 0.10 103 80-120 03154410 008463-03C1
Total Organic Carbon 9.4 10.0 94 76-120 03294444 008462-01C1

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008463

Page 1 of 1
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MATRIX SPIKE/SPIKE DUPLICATE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864

Lab Report No: 008463 Report Date: 04/02/2019
Project Name: LOWER RIVER NELAC Certified - IL100308

Sample Sample MS MS MS MSD MSD MSD % Rec RPD QC Lab

Analyte Matrix Result Result Level % Rec Result Level % Rec Limits RPD Limit Run Number
Ammonia Nitrogen WATER 0.16 2.2 2.0 104 2.2 2.0 104 75-125 0 20 03144407 008463-01MS
Kjeldahl Nitrogen WATER 1.2 1.9 0.80 95 2.2 0.80 133 * 75-125 15 20 03254428 008463-01MS
Nitrate as Nitrogen WATER 1.9 2.9 1.0 106 3.0 1.0 111 75-125 2 20 03204421 008463-02MS
Nitrite as Nitrogen WATER ND 1 1.0 100 0.97 1.0 97 75-125 2 20 03154411 008463-02MS
Phosphorus WATER 1.4 2.1 0.83 78 2.2 0.83 92 75-125 5 20 03294448 008463-03MS
Phosphorus, -ortho WATER 0.44 0.57 0.10 125 0.55 0.10 107 75-125 3 20 03154410 008463-03MS
Total Organic Carbon WATER 3.2 8.2 5.0 100 76-120 03294444 008463-02MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008463 Page 1 of 1
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SAMPLE DUPLICATE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566

Lab Report No: 008463

Mt. Vernon, IL 62864

Report Date:

04/02/2019

Project Name: LOWER RIVER

NELAC Certified - IL100308

Sample First Second Percent Mean Analytical QC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1, D2) Run Number
Chlorophyll-a, Corrected 7.8 17.6 -- MG/CU.M. 77 % -- 03274440 008463-01D1
Pheophytin-a ND 0 -- MG/CU.M. NC - 03274440 008463-01D1
Solids, Total Suspended 476 509 == MG/L 7 -- 031844106 008463-07D1
Solids, Volatile Suspend 28.6 30.0 - MG/ L 5 - 03184417 008463-07D1

* indicates that agreement between duplicates is greater than 20%.
(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008463

See Case Narrative for exceptions.

Page 1 of 1



Sample Receipt Information

Including as appropriate:

« COCs

» Cooler Receipts

« Airbills

 Email Communication/ Instructions from Customer

ARDL Data Package 8463 - Inorganics
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COOLER RECEIPT REPORT
ARDL . INC.

ARDL # < a&.3 3 Cooler# cedi i

Project: Z-c?a/cf;/ /IZ‘&//CE’.C.

Number of Coolefsin Shipment: __ ,;

Date Received: d ---1:3- 1 9 |<c<H] - -

PRELIMINARY EXAMINATION PHASE: Date cooler was opened: J'/ :3- /g (Signature) g M

A. -
1. Did cooler come with a shipping SHP (DIl ©1C.) 2. .ccii i et et e e e e eee e YES @
If YES, enter carrier name and airbill number here: T T P e S ——
2. Were custody Seals 0N OULSIAE OF COOIBI?........oiiiiiiesiiiiee et ee et e e et e e e ee e e e e e e saaaaesaaa P T 5 T2 T E S ettt ettt YES NIA
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of ArriVal? ............cccoovi i e YES NO @ .
4. Did you screen samples for radioactivity USING @ GEIGEr COUNTEI?..........ovuiiiviiieieeriie e eseesaeeeesteeeesee i e eteeeastaeessnbeeesteeesnseeees @ NO
5. Were custody papers sealed in @ PlastiC DAG?..........uuiiiiiiiiiiiii et e e a e e e aaae YES @,
6. Were custody papers filled out properly (ink, SIGNEA, BIC.)2...ciiiuiieiiiieiie et ettt e et e s stae e e e e s e e e snbeeeanreeennnen GES NO NIA
7. Were custody papers signed in appropriate place by ARDL PErsONNEI? ..........ccoociiiiiiiiiiiieiie it GEs' no N
]
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form..............ccccccooiiinis f@ NO NIA
9. Was a separate container provided for measuring temperature? YES NO .., 7bserlvled /C,Dooler Temp. Q_* _,§ C C
- - Correction factor O : ) C
B. LOG:-INPHASE: Date samples were logged-in: 3 = | 3 ol 9 (Signature) EAd/)/ R ite
10. Describe type of packing in cooler.-=¢ =zt = f-  f=A . £ ————————————————— ———— — —
1
11. Were all samples sealed in separate PIAStIC DAGS? .....iiiiiiiiiiiiiii e e e st e e e e s e e e e e e anaaes YES ® NIA
12. Did all containers arrive unbroken and were labels in good CONAItION ..............cooiiiiiiiiiii i ||||J NO
13. Were Sample [2DEIS COMPIELET? ... ..ottt ettt e et e o bt e ek et e e a bt e ettt e ek et e e b et e e be e e e nebe e e st e e e nineeens @ NO
14. Did all sample labels agree -With CUSTOAY PAPEIS?........ccuiiiiiiiiiii ettt sre e m) NO
15. Were correct containers used for the teStS INAICALEU?. ..........uii it €, NO
16. Was pH correct on preserved Water SAMPIES? .........uii ittt e e ettt e e e s st e e e s s sttt et e e e s sttt e et ee e s s sbbbeeaeessasbbaeeeeessanbbaeeeens £ NO NIA
17. Was a sufficient amount of sample sent for tests INAICAtEA?.........ccciiiiiiiiiieiiee e e s NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO
WA'
19. Was the ARDL project coordinator notified of any defiCIENCIES?........c.iiiiiiiiiiii e YES NO
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
cLu
Are_a# Area#
ti/d_Jij
By By
IYIP'
On On
.3 -1d'-19
Chain-of-Custody # 2 /@
(By: SiQnature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02122117
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COOLER RECEIPT REPORT

ARDL . INC.
aroLt: _2Cf=-8 3 -, Cooler# -2 2
Number of CoolerPin Shipment: __ __ _
Project. L Ctu er // '@ Date Received: S*/2 -i_Cj [l _-/f/Z|-j-
A.  PRELIMINARY EXAMINATION PHASE: Date cooler was opened: i 3-1 g (Signature) N-----16 : -||...&:""-C--""""|.'-""d dAZ(/
1. Did cooler come with a shipping slip (QIrDill, ©1C.) 2. .. .eii i e e YES (@
If YES, enter carrier name and airbill numberhere; -------------------- LS==-I LA ARG d - 2l oo
2.  Were custody seals.on outside Of COOIEI?..........oiiiiiiiiiiiiciie e USSP PRS YES § N/A
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time Of arrival?........ ..o e YES NO
4. Did you screen samples for radioactivity USiNg @ GeIger COUNLEI?.................lu s s s rrmrmre et ee s " NO
5.  Were custody papers sealed in @ PlastiC DAG?........cc.ue i YES (NQ,,
6. Were custody papers filled out properly (ink, SIgNed, E1C.)7.......c.ooiiiiiii e Q NO N/A
7. Were custody papers signed in appropriate place by ARDL PErSONNEI?.......c.uuiiiiiiiiiiiieei it ey e . ), >
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form................ccocvnenee @ NO N/A
9. Was a separate container provided for measuring temperature? ~ YES_ NO__ - Observed Cooler Temp. Q_I c O
U Correction factor Q, C
B. LOG-INPHASE: Date samples were logged-in: i | 3 '/9 CSignaturees - = ./
1 Onescribe type of packing in cooler.,_.bf: 74 A A o ER
11. Were all samples sealed in separate PIastiC DAGS? ....c..eiiiiiiiiiiiii ettt YES <&§, N/A
12. Did all containers arrive unbroken and were labels in good CONAIION?...........coiiiiiiiiieiie e € NO
13. Were sample [aDEIS COMPIEIE?........uiiiie it e e s s e e e e e ae b e eenaeeaeeneeenees RPN NO
14. Did all sample labels agree-wWith CUSIOOY PAPEIS? .........couiiiiiiiiii et e e snee e QEE' NO
15. Were correct containers used for the tests INAICALEU? ..........cooiiiiii i i NO
16. Was pH correct on preserved water SAMPIES?.........ccveiiiieeieesiece e P PP PPPR PP €" NO NIA
17. Was a sufficient amount of sample sent for tests INAICAtEA?............ccocciiiiiiiiiii e @ NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES nNo @A’
19. Was the ARDL project coordinator notified of any defiCIBNCIES?.........coiiiiiiiiiiiii e YES NO GIfI'
Comments and/or Corrective Action: Sam le Transfer
Fraction Fraction
OLU
Area# Area#
// /méo
By By
Al
On On
Tt TG
Chain-of-Custody# N / /G
(By: SiQnature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02/22/17
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Inc.

Environmental | Analytical | Management | Safety

Customer Name: SLCOE
Project Name: Upper Mississippi River

Samples Received at ARDL: 3/13/19

CASE NARRATIVE

PO Box 1566

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

www.ardlinc.com

Date: 4/9/19
Lab Name: ARDL, Inc.
ARDL Report No.: 8464

Customer Date Lab ID
Sam le No. Collected Number Anal ses Reguested

UMR-5 MILE 212.5 3/13/19 8464-01 Inorganics(1)
UMR-6 MILE 231 3/13/19 8464-02 Inorganics(1)
UMR-15 3/13/19 8464-03 Inorganics(1)
UMR-7 MILE 241 3/13/19 8464-04 Inorganics(1)
UMR-LM RM 251 3/13/19 8464-05 Inorganics(1)
UMR-9 MILE 273 3/13/19 8464-06 Inorganics(1)
UMR-LA RM 283 3/13/19 8464-07 Inorganics(1)
UMR-DP RM 294 3/13/19 8464-08 Inorganics(1)

(1) Including ammonia, chlorophyll/pheophytin, nitrite, nitrate, TKN, TOC, orthophosphate, total

phosphorus, TSS, and TVSS.

The quality control dat are summarized as follows:

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 total

phosphorus.

DUPLICATE

Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO of the

duplicate analyses met criteria, except chlorophyll.

"Test.everything, keep the good" 1 Thes. 5:21

Page 1 of 2
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Project Name: Upper Mississippi River ARDL Report No.: 8464
CASE NARRATIVE (Continued)

DATA REPORTIN ALIFIER
The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

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.

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

designee as verified by the following signature.

Dean S. Dickerson
Technical Services Manager

Page 2 of 2
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8464 - Inorganics
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ARDL,
400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008464

INC.

P.O. Box 1566

Illinois 62864

Report Date: 04/02/2019

Project Name: UPPER MISSISSIPPI RIVER

Project No:

Analysis: 1Inorganics
NELAC Certified - IL100308

ARDL No: 008464-01 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-5 MILE 212.5 Sampling Date: 03/13/2019 Moisture: NA
Received: 03/14/2019 Sampling Time: 1645
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.362 MG/L NONE 350.1 NA 03/20/19 03214422
Chlorophyll-a, Correcte 1.0 1.00 5.1 MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Kjeldahl Nitrogen 0.380 0.400 2.22 MG/L 351.2 351.2 03/20/19 03/21/19 03254429
Nitrate as Nitrogen 0.0380 0.0400 1.76 MG/L NONE GREEN NA 03/25/19 03264430
Nitrite as Nitrogen 0.0200 0.0200 0.025 MG/L NONE 354.1 NA 03/14/19 03154412
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Phosphorus 0.0160 0.0200 1.77 MG/L 365.2 365.2 03/26/19 03/27/19 03294449
Phosphorus, -ortho 0.00800 0.0100 0.518 MG/L NONE 365.2 NA 03/14/19 03154413
Solids, Total Suspended 20.0 20.0 512 MG/L NONE 160.2 NA 03/18/19 03274432
Solids, Volatile Suspen 20.0 20.0 36.0 MG/ L NONE 160.4 NA 03/18/19 03274433
Total Organic Carbon 0.500 1.00 5.0 MG/ L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008464-01, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008

464

ARDL,
400 Aviation Drive;
Mt. Vernon,

Illinois

INC.

P.O. Box 1566
62864

Report Date: 04/02/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: Inorganics
NELAC Certified - IL100308

ARDL No: 008464-02 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-6 MILE 231 Sampling Date: 03/13/2019 Moisture: NA
Received: 03/14/2019 Sampling Time: 1600
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.338 MG/ L NONE 350.1 NA 03/20/19 03214422
Chlorophyll-a, Correcte 1.0 1.00 6.8 MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Kjeldahl Nitrogen 0.190 0.200 1.42 MG/ L 351.2 351.2 03/20/19 03/21/19 03254429
Nitrate as Nitrogen 0.0380 0.0400 1.6 MG/ L NONE GREEN NA 03/25/19 03264430
Nitrite as Nitrogen 0.0200 0.0200 0.022 MG/ L NONE 354.1 NA 03/14/19 03154412
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Phosphorus 0.0160 0.0200 2.55 MG/ L 365.2 365.2 03/26/19 03/27/19 03294449
Phosphorus, -ortho 0.00800 0.0100 0.237 MG/ L NONE 365.2 NA 03/14/19 03154413
Solids, Total Suspended 20.0 - 20.0 314 MG/L NONE 160.2 NA 03/18/19 03274432
Solids, Volatile Suspen 20.0 20.0 26.0 MG/L NONE 160.4 NA 03/18/19 03274433
Total Organic Carbon 0.500 1.00 5.6 MG/ L NONE 415.1 NA 03/20/19 03294444

(a)

Sample 008464-02,

Inorganic Analyses

DOD and/or NELAC Accredited Analyte.

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

INC.
P.O. Box 1566
Illinois 62864

Lab Report No: 008464 Report Date: 04/02/2019

Project Name: UPPER MISSISSIPPI RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008464-03 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-15 Sampling Date: 03/13/2019 Moisture: NA
Received: 03/14/2019 Sampling Time: 0945
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.314 MG/ L NONE 350.1 NA 03/20/19 03214422
Chlorophyll-a, Correcte 1.0 1.00 6.8 MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Kjeldahl Nitrogen 0.190 0.200 1.49 MG/ L 351.2 351.2 03/20/19 03/21/19 03254429
Nitrate as Nitrogen 0.0380 0.0400 2.01 MG/ L NONE GREEN NA 03/25/19 03264430
Nitrite as Nitrogen 0.0200 0.0200 0.029 MG/ L NONE 354.1 NA 03/14/19 03154412
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Phosphorus 0.00800 0.0100 0.609 MG/ L 365.2 365.2 03/26/19 03/27/19 03294449
Phosphorus, -ortho 0.00800 0.0100 0.183 MG/L NONE 365.2 NA 03/14/19 03154413
Solids, Total Suspended 20.0 20.0 312 MG/L NONE 160.2 NA 03/18/19 03274432
Solids, Volatile Suspen 20.0 20.0 22.0 MG/ L NONE 160.4 NA 03/18/19 03274433
Total Organic Carbon 0.500 1.00 4.5 MG/L NONE 415.1 NA 03/20/19 03294444

(a)

Sample 008464-03,

Inorganic Analyses

DOD and/or NELAC Accredited Analyte.
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ARDL,
400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008464

INC.

P.O. Box 1566

Illinois 62864

Report Date: 04/02/2019

Project Name: UPPER MISSISSIPPI RIVER

Project No:

Analysis: Inorganics
NELAC Certified - IL100308

ARDL No: 008464-04 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-7 MILE 241 Sampling Date: 03/13/2019 Moisture: NA
Received: 03/14/2019 Sampling Time: 1515
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.345 MG/L NONE 350.1 NA 03/20/19 03214422
Chlorophyll-a, Correcte 1.0 1.00 3.4 MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Kjeldahl Nitrogen 0.190 0.200 1.72 MG/L 351.2 351.2 03/20/19 03/21/19 03254429
Nitrate as Nitrogen 0.0380 0.0400 1.71 MG/ L NONE GREEN NA 03/25/19 03264430
Nitrite as Nitrogen 0.0200 0.0200 0.027 MG/L NONE 354.1 NA 03/14/19 03154412
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Phosphorus 0.0160 0.0200 1.62 MG/ L 365.2 365.2 03/26/19 03/27/19 03294449
Phosphorus, -ortho 0.00800 0.0100 0.271 MG/ L NONE 365.2 NA 03/14/19 03154413
Solids, Total Suspended 20.0 20.0 330 MG/L NONE 160.2 NA 03/18/19 03274432
Solids, Volatile Suspen 20.0 20.0 20.0 MG/L NONE 160.4 NA 03/18/19 03274433
Total Organic Carbon 0.500 1.00 6.0 MG/ L NONE 415.1 NA 03/20/19 03294444

(a) DOD and/or NELAC Accredited Analyte.

Sample 008464-04, Inorganic Analyses

Page 1 of 1
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ARDL, INC.

400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008464

P.O. Box 1566

Illinois 62864

Report Date:

04/02/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008464-05 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-LM RM 251 Sampling Date: 03/13/2019 Moisture: NA
Received: 03/14/2019 Sampling Time: 1430
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.324 MG/ L NONE 350.1 NA 03/20/19 03214422
Chlorophyll-a, Correcte 1.0 1.00 5.3 MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Kjeldahl Nitrogen 0.190 0.200 1.55 MG/ L 351.2 351.2 03/20/19 03/21/19 03254429
Nitrate as Nitrogen 0.0380 0.0400 1.6 MG/L NONE GREEN NA 03/25/19 03264430
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 03/14/19 03154412
Pheophytin'-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Phosphorus 0.00800 0.0100 1.46 MG/ L 365.2 365.2 03/26/19 03/27/19 03294449
Phosphorus, -ortho 0.00800 0.0100 0.0693 MG/L NONE 365.2 NA 03/14/19 03154413
Solids, Total Suspended 20.0 20.0 258 MG/ L NONE 160.2 NA 03/18/19 03274432
Solids, Volatile Suspen 20.0 20.0 ND MG/L NONE 160.4 NA 03/18/19 03274433
Total Organic Carbon 0.500 1.00 4.8 MG/L NONE 415.1 NA 03/21/19 03294445

(a) DOD and/or NELAC Accredited Analyte.

Sample 008464-05, Inorganic Analyses
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400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008464

Illinois

P.O. Box 1566

62864

Report Date:

04/02/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008464-06 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-9 MILE 273 Sampling Date: 03/13/2019 Moisture: NA

Received: 03/14/2019 Sampling Time: 1250

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.283 MG/ L NONE 350.1 NA 03/20/19 03214422
Chlorophyll-a, Correcte 1.0 1.00 7.2 MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Kjeldahl Nitrogen 0.190 0.200 1.98 MG/ L 351.2 351.2 03/26/19 03/27/19 03274434
Nitrate as Nitrogen 0.0380 0.0400 1.85 MG/L NONE GREEN NA 03/25/19 03264430
Nitrite as Nitrogen 0.0200 0.0200 0.020 MG/ L NONE 354.1 NA 03/14/19 03154412
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Phosphorus 0.00800 0.0100 1.13 MG/ L 365.2 365.2 03/26/19 03/27/19 03294449
Phosphorus, -ortho 0.00800 0.0100 0.14 MG/ L NONE 365.2 NA 03/14/19 03154413
Solids, Total Suspended 20.0 20.0 304 MG/L NONE 160.2 NA 03/18/19 03274432
Solids, Volatile Suspen 20.0 20.0 20.0 MG/ L NONE 160.4 NA 03/18/19 03274433
Total Organic Carbon 0.500 1.00 4.9 MG/L NONE 415.1 NA 03/21/19 03294445

(a) DOD and/or NELAC Accredited Analyte.

Sample 008464-06, Inorganic Analyses
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Lab Report No:

ARDL, INC.

400 Aviation Drive;

Mt. Vernon,

008464

P.O. Box 1566
Illinois 62864

Report Date:

04/02/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis:

Inorganics

NELAC Certified - IL100308

ARDL No: 008464-07 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-LA RM 283 Sampling Date: 03/13/2019 Moisture: NA
Received: 03/14/2019 Sampling Time: 1200
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.256 MG/ L NONE 350.1 NA 03/20/19 03214422
Chlorophyll-a, Correcte 1.0 1.00 6.8 MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Kjeldahl Nitrogen 0.190 0.200 1.8 MG/ L 351.2 351.2 03/26/19 03/27/19 03274434
Nitrate as Nitrogen 0.0380 0.0400 2.11 MG/L NONE GREEN NA 03/25/19 03264430
Nitrite as Nitrogen 0.0200 0.0200 0.029 MG/L NONE 354.1 NA 03/14/19 03154412
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Phosphorus 0.00800 0.0100 1.25 MG/L 365.2 365.2 03/26/19 03/27/19 03294449
Phosphorus, -ortho 0.00800 0.0100 0.041 MG/L NONE 365.2 NA 03/14/19 03154413
Solids, Total Suspended 20.0 20.0 230 MG/L NONE 160.2 NA 03/18/19 03274432
Solids, Volatile Suspen 20.0 20.0 ND MG/L NONE 160.4 NA 03/18/19 03274433
Total Organic Carbon 0.500 1.00 4.1 MG/L NONE 415.1 NA 03/21/19 03294445

(a) DOD and/or NELAC Accredited Analyte.

Sample 008464-07, Inorganic Analyses
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Lab Report No:

008464

ARDL,
400 Aviation Drive;
Mt. Vernon,

INC.

P.O. Box 1566

Illinois 62864

Report Date:

04/02/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis:

Inorganics

NELAC Certified - IL100308

ARDL No: 008464-08 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-DP RM 294 Sampling Date: 03/13/2019 Moisture: NA

Received: 03/14/2019 Sampling Time: 1030

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.276 MG/ L NONE 350.1 NA 03/20/19 03214422
Chlorophyll-a, Correcte 1.0 1.00 3.4 MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Kjeldahl Nitrogen 0.190 0.200 1.74 MG/L 351.2 351.2 03/26/19 03/27/19 03274434
Nitrate as Nitrogen 0.0380 0.0400 2.11 MG/L NONE GREEN NA 03/25/19 03264430
Nitrite as Nitrogen 0.0200 0.0200 0.029 MG/ L NONE 354.1 NA 03/14/19 03154412
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451
Phosphorus 0.00800 0.0100 1.24 MG/ L 365.2 365.2 03/26/19 03/27/19 03294449
Phosphorus, -ortho 0.00800 0.0100 0.0608 MG/ L NONE 365.2 NA 03/14/19 03154413
Solids, Total Suspended 20.0 20.0 276 MG/ L NONE 160.2 NA 03/18/19 03274432
Solids, Volatile Suspen 20.0 20.0 ND MG/ L NONE 160.4 NA 03/18/19 03274433
Total Organic Carbon 0.500 1.00 4.2 MG/ L NONE 415.1 NA 03/21/19 03294445

(a)

Sample 008464-08,

Inorganic Analyses

DOD and/or NELAC Accredited Analyte.
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BLANK SUMMARY REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008464 Report Date: 04/02/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308
Blank Prep Analysis Prep Analysis QOC Lab

Analyte LOD LOQ Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/L NONE 350.1 NA 03/20/19 03214422 008464-01B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451 008464-02B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/L 351.2 351.2 03/20/19 03/21/19 03254429 008464-01B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/L 351.2 351.2 03/26/19 03/27/19 03274434 008467-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/L NONE GREEN NA 03/25/19 03264430 008464-02B1
Nitrite as Nitrogen 0.020 0.020 ND MG/L NONE 354.1 NA 03/14/19 03154412 008464-03B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 03/14/19 03/28/19 03294451 008464-02B1
Phosphorus 0.008 0.010 ND MG/L 365.2 365.2 03/26/19 03/27/19 03294449 008464-07B1
Phosphorus, -ortho 0.008 0.010 ND MG/ L NONE 365.2 NA 03/14/19 03154413 008464-02B1
Solids, Total Suspen 1.0 1.0 ND MG/ L NONE 160.2 NA 03/18/19 03274432 008464-08B1
Solids, Volatile Sus 1.0 1.0 ND MG/L NONE 160.4 NA 03/18/19 03274433 008464-08B1
Total Organic Carbon 0.50 1.0 ND MG/ L NONE 415.1 NA 03/20/19 03294444 008462-01B1
Total Organic Carbon 0.50 1.0 ND MG/ L NONE 415.1 NA 03/21/19 03294445 008464-05B1

(a) DOD and/or NELAC Accredited Analyte

Inorganic Method Blanks for 008464 Page 1 of 1
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ARDL, INC. 400 Aviation Drive;

Lab Report No: 008464

Mt. Vernon,

LABORATORY CONTROL SAMPLE REPORT
P.O. Box 1566

IL

62864

Report Date: 04/02/2019

Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308

ICS 1 LCS 1 ILCS 1 LCS 2 LCS 2 ICS 2 % Rec Mean Analytical QC Lab

Analyte Result Level % Rec Result Level % Rec Limits % Rec Run Number
Ammonia Nitrogen 0.98 1.0 98 80-120 03214422 008464-01C1
Kjeldahl Nitrogen 0.99 1.0 99 80-120 03254429 008464-01C1
Kjeldahl Nitrogen 0.97 1.0 97 80-120 03274434 008467-01C1
Nitrate as Nitrogen 0.91 1.0 91 80-120 03264430 008464-02C1
Nitrite as Nitrogen 0.92 1.0 92 80-120 03154412 008464-03C1
Phosphorus 0.71 0.67 106 80-120 03294449 008464-07C1
Phosphorus, -ortho 0.11 0.10 106 80-120 03154413 008464-02C1
Total Organic Carbon 9.4 10.0 94 76-120 03294444 008462-01C1
Total Organic Carbon 10.4 10.0 104 76-120 03294445 008464-05C1

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008464

Page 1 of 1



MATRIX SPIKE/SPIKE DUPLICATE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864

6T 40 ¥T abed - ¥9¥8 Hoday 1aydV

Lab Report No: 008464 Report Date: 04/02/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308

Sample Sample MS MS MS MSD MSD MSD % Rec RPD QC Lab

Analyte Matrix Result Result Level %- Rec Result Level 5- Rec Limits RPD Limit Run Number
Ammonia Nitrogen WATER 0.36 2.5 2.0 105 2.4 2.0 102 75-125 3 20 03214422 008464-01MS
Kjeldahl Nitrogen WATER 2.2 3.0 0.80 99 3.0 0.80 100 75-125 0 20 03254429 008464-01MS
Nitrate as Nitrogen WATER 1.6 2.5 1.0 92 2.7 1.0 106 75-125 5 20 03264430 008464-02MS
Nitrite as Nitrogen WATER 0.029 1.0 1.0 98 1.0 1.0 99 75-125 1 20 03154412 008464-03MS
Phosphorus WATER 1.3 2.1 0.83 106 2.5 0.83 146 * 75-125 14 20 03294449 008464-07MS
Phosphorus, -ortho WATER 0.24 0.33 0.10 95 0.34 0.10 105 75-125 3 20 03154413 008464-02MS
Total Organic Carbon WATER 4.8 9.9 5.0 101 9.7 5.0 97 76-120 2 20 03294445 008464-05MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008464 Page 1 of 1
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SAMPLE DUPLICATE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566

Lab Report No: 008464

Mt. Vernon, IL 62864

Report Date:

04/02/2019

Project Name: UPPER MISSISSIPPI RIVER

NELAC Certified - IL100308

Sample First Second Percent Mean Analytical QC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1,D2) Run Number
Chlorophyll-a, Corrected 6.8 10.1 -- MG/CU.M. 39* -- 03294451 008464-02D1
Pheophytin-a ND 0 - - MG/CU.M. NC -- 03294451 008464-02D1
Solids, Total Suspended 276 290 -- MG/L 5 -- 03274432 008464-08D1
Solids, Volatile Suspend ND 20.0 -- MG/L NC -- 03274433 008464-08D1

* indicates that agreement between duplicates is greater than 20
(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008464

See Case Narrative for exceptions.

Page 1 of 1



Sample Receipt Information

Including as appropriate:
« COCs

» Cooler Receipts

« Airbills

Email Communication/ Instructions from Customer

ARDL Data Package 8464 - Inorganics
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ARDL, Inc.

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

(618) 244-3235 Phone  (618) 244-1149 Fax

JLHP

CHAIN OF CUSTODY RECORD

PROJECT
Upper Mississippi River

PRESERVATION

SAMPLERS: (Signature) | o
B . R T
S(V\epK r c., e.e.,\,/)VI, é KNOWN
SAMPLE NUMBER BATE T TN T O B o , REMVRKS
gl SAMPLE LOCATION
Il 8 I' o e/
H ] <Y [ o [ = X
KRI> Z SeMlwe,u.” — - X
1:1 -, Ivitle ,:oti- ' Ll I O »
UMR-5 Mile 2125 S IV I RS Xho [ x| x| x |x
UMR-6 Mile 231 3-311.06] |Al D<DCO] | XX
UMR-15 3-J< g4 < Ak x X | XX
UMR-7Mile241 3 \ S--I X | X XXX X
UMR-LM RM 251 3 J3|\'t>D PCX ] fx |AY
UMR-9 Mile 273 31|\,D XPCPCXPL K
UMR-LARM 283 3.3 | lot>| [L| | X} ho IXIX]
UMR- DP RM 294 13---13[lo (\| |1 (| XXX XX
—— X
R';a shcig;:i?llo ignature) - DY /Z}"ie) me / ’ 1_ - REMARKS/SjPEC.IALINSTRUCTIONS:
,:edl’/X: i:Za%IJ_,A% _fJI?/a(;(-E-IZ T]I/Tc?) Received by ture) Preserved with HiSO4
Received FoOr ratory by: Date Time [ Shipping Ticket No.
c?2.lh, . t; |0536

6T 40 LT abed - 79v8 Moday 1ady

PURCHASE ORDER NO:




COOLER RECEIPT REPORT
ARDL. INC.

aroL #-=-) ot Ut _ Cooler# | £lxJ - .
Number of codf{rs in Shipment: _ <«

Project:7J/J/Jet, D2:Ss:ss:p:d J?ve.L Date Received: 3 J-3 11 ?«f

A.  PRELIMINARY EXAMINATION PHASE: Date coolerwas opened: 3= M'I--19 (Sianaruredss

. Did cooler come with a shipping slip (Qirbill; €1C.)2.....ccoeiuiiiiiiiiiee e e TSRS YES -
WSEEnter carrier name and airbillnumber here: ="l "ML= = eemeeeo
= _Were custody seals-0n outside 0f COOIEI?.............c.ccuiuiiriiiiiriiticii e e YES (@ 5 NA
How many and where? ,Seal 'Date: ,Seal Name:

3. Were custody seals unbroken and intact at the date and time of arrival?........ LSO RT PRSP YES NO

<1-_Did you screen samples for radioactivity uSing @ GeIiger COUNLEI?...........cuiiiiiiiiiierieeie ettt ettt ettt sbe e sae e e sae e Y@ NO

5S_Were custody papers sealed in @ Plastic DAg?........oooiiiiiiii et a e e YES @

& _ Were custody papers filled out properly (ink, SIGNE, ELC.) 2. . ciiiiiiiiiiii et e e e e e e s e ae e nranes @" NO NIA

"7 . Were custody papers signed in appropriate place by ARDL Personnel?.............ccoviiiiiiiiiiiiiicie s NO NIA

&3 _ Was project identifiable from custody papers? If YES, nter project name at the top of this form.............c.ccccoeveiinnnn. NO- N/A

O _Was a separate container provided for measuring temperature? YES__ NO V_ Observed Cooler T@Hﬂféctio#&tor Q' C) c

B. LOG-INPHASE: Date samples were logged-in: i LIf--1 2' (Signature) /\] t ! J d2zd

10. Describe type of packing in cooler:--/2 "---==--"f L--"iC:.. P/ —————

11. Were all samples sealed in separate PIaStiC DAGS? ......uiiiiiiiiiiiiiiiiiit ettt e e e e e e e e ettt e e e e e e e eae s YES NIA

12. Did all containers arrive unbroken and were labels in good CONItION? ..........c.c.c.iiiiiieiiiie i '@, NO

13. Were sample [abelS COMPIEIE?. ... ..iiiiiie ettt e et e e e e e e s snaeae e s snneeees e ®: NO

14. Did all sample labels agree wWith CUSTOY PAPEIS? .....coiiiiiiiieiiiie ettt sb et e ettt e nabe e enbeeennres NO

15. Were correct containers used for the tests indiCated? ..o i NO

16. Was pH correct on preserved WaAtEr SAMPIES? ... ...ui i iiiiiiiiee ittt e e sttt e e e s bbbt e e e s s s bbb et e e e e st bbb et eeeeaasb bbbt e eeesanbbbbeeeeesannebbeeeeas € NO NIA

17. Was a sufficient amount of sample sent for tests indicated?....................... e ————————————————————— T e :ZEs NO

18. Were bubbles absent in VOA samples? If NO, list.by sample#: YES NO e

19. Was the ARDL project coordinator notified of any defICIENCIES? ..............ciuiuiuiuiiieiiiiee ettt YES NoO (ffffi

Comments and/or Corrective Action: Sample Transfer

A/&??:? p [/Mi Py f s ikl j Fraction Fraction
1y Faked r i tIUf

Area# Area#
tl//Pkc--
By By
ft'u
On On

J-1¥--19

Chain-of-Custody# VA

B : Si nature Date:: 3-1 «-/¢

MA\ADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02122117
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COOLER RECEIPT REPORT

ARDL . INC.
ARDL# 4l ¥ Cooler# - Z  1:
Number of Cool7sin Shipment: __ -{,
Project: L{fﬂﬂrﬁ}? [ 5S5:SS, pg7i A ver Date Received: 2303 17 leey,
4 . v
. /
A.  PRELIMINARY EXAMINATIONPHASE. Date cooler was opened: ,3=:¥-/9  (signature) W%W?
1. Did cooler come with a shipping slip (airbill, €C.)2.......ccueiiiiiiiiiiii PRSP PRPRN PP PPTTTPRN YES m .
If YES, enter carrier name and airbill number here: . ==="'=.s5 "= "/
2. Were custody seals:-on outSide Of COOIEI?........c.uuuuiiiiiiiie it e e e e e e s YES @ NIA
How many and Where? .........ccccccveeiiiiiieiiee e ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and tirrie of arrival?........ TSSO PRSP URRUPRORPPIN YES NO
4. Did you screen samples for radioactivity using @ Geiger COUNEI?...........cccci i tr NO
5.  Were custody papers sealed in a plastfC DAG?.........ooiiiiiiii s YES
6.  Were custody papers filled out properly (ink, SIgNed, ELC.)2.. ..o e NO NIA
7. Were custody papers signed in appropriate place by ARDL PErsONNEI?..........coocuiiiriierinieinieiisineeseiesee e sreee e NO NIA
Was project identifiable from custody papers? If YES, nter project name at the top of thisform.............c.cccooeeeie NO NIA
Was a separate container provided for measuring temperature? YES_ NO Observed Cooler Temp. 0. 3 C .
. LV Correction factor Q, C) ¢
B. LOG:IN PHASE: Date samples were logged-in: 3-'/ -/9 (Signature) _/Y '
10. Describe type of packing in cooler: /4 " ---------- =
11. Were all samples sealed in separate plastiC DAGS? .........coiuiiiiiiiiiiii et YES NIA
12. Did all containers arrive unbroken and were labels in good CONAItION? ..........ccooiiiiiuiriririeieieeee et 1'8::' NO
13. Were sample labels COMPIELE?. .........couiiiii ettt [P NO
14. Did all sample labels agree with CUSTOOY PAPEIS? ........coiiiiiiiierieieeee et se e e e e ne e ere e NO
15. Were correct containers used for the tests indicated? ..o et —————————— NO
16. Was pH correct on preserved Water SAMPIES? ........ccuiiiiiiiiiii ettt e e s te et e et e e see e e n e e sreeseneeneesreesane s € NO NIA
17. Was a sufficient amount of sample sent for teStS INAICALEU?. .........oiuiiiiiiei et e e e e e aenaes ' NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES nNo <fiii.'
19. Was the ARDL project coordinator notified of any defiCIENCIES? ........occuuiiiiiiiiiiiiii e e e YES NO@@'
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
1121
Area# Area#
By By
dtc_
On On
8-1 -11
Chain-of-Custody# /,l/ /A
(By: Signature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02122117
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PO Box 1566

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

_§ Inc. www.ardlinc.com
Environmental | Analytical | Management | Safety
Customer Name: SLCOE Date: 7/31/19
Project Name: Upper Mississippi River Lab Name: ARDL, Inc.
Samples Received at ARDL: 7/2/19 ARDL Report No.: 8485
CASE NARRATIVE
Sample No. Collected Number Analyses Requested
UMR-1 CHAIN OF ROCI<S CA_f-IL 7/1/19 8485-01 Inogganics(1)
UMR-2 CONFLUENCE 7/2/19 8485-02 Inogyanics(1)
UMR-3-MILE 200 7/1/19 8485-03 Inorganics(l f _ 1
UMR-5 MILE 212.5 711719 8485-04 ——pgrdanics()
UMR-6 MILE 231 1 712119 8485-05
UMR-15 7/2/19 | 8485-06 Inorganics(1)
UMR-LA RM 283 712/19 8485-08 Inor ganics(1)
UMR-DP RM 294 - 7/2/19 8485-09 Inor ganics(_ 1
SLH-3 719 8485-10 Inorganics(1)
SLH-3 1111m fatlb-11 Inorganics(1
SLH-1 7/1/19 8485-12 Inorganics(1)
SLH-15 7/1/19 8485-13 | oraanics(D

(1) Including ammonia, chlorophyll/pheophytin, nitrite, nitrate, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:
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.

DUPLICATE
Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO of the
duplicate analyses met criteria.

"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 2

ARDL Report 8485 - Page 1 of 28



http://www.ardlinc.com/

Project Name: Upper Mississippi River ARDL Report No.: 8485
CASE NARRATIVE (Continued)

DATA REPORTING QUALIFIERS

The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

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.

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

designee as verified by the following signature.

Dean S. Dickerson
Technical Services Manager

Page 2 of 2

ARDL Report 8485 - Page 2 of 28




Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Biank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8485 - Inorganics

N:\ARDL Case Narratives\ARDL Data Package Contents.pdf- Revised June 21, 2019 Authorized By: DSD-QAO
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8¢ J0 ¥ abed - 588 Hoday 1ayV

400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008485

Illinois

P.O. Box 1566

62864

Report Date:

07/30/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008485-01 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-1 CHAIN OF ROCKS CA Sampling Date: 07/01/2019 Moisture: NA

Received: 07/02/2019 Sampling Time: 0915

Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 52.7 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 1.16 MG/L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0380 0.0400 2.16 MG/ L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 0.029 MG/ L NONE 354.1 NA 07/02/19 07224724
Pheophytin-a 1.0 1.00 10.9 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.271 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.074 MG/L NONE 365.2 NA 07/02/19 07054674
Solids, Total Suspended 2.86 2.86 17.4 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 2.86 2.86 6.86 MG/ L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.9 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-01, Inorganic Analyses

Page 1 of 1
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400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008485

P.O. Box 1566

Illinois 62864

Report Date:

07/30/2019

Project Name:

Project No:

UPPER MISSISSIPPI RIVER

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008485-02 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-2 CONFLUENCE Sampling Date: 07/02/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 1234
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0397 MG/ L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 56.7 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 2.08 MG/ L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0190 0.0200 1.01 MG/L NONE GREEN NA 07/09/19 07244730
Nitrite as Nitrogen 0.0200 0.0200 0.020 MG/ L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 25.3 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 1.07 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.117 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 10.0 10.0 402 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 10.0 10.0 39.0 MG/ L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 5.5 MG/L NONE 415.1 NA 07/10/19 07184717

(a)

DOD and/or NELAC Accredited Analyte.

Sample 008485-02, Inorganic Analyses

Page 1 of 1
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400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008485

Illinois

P.O. Box 1566

62864

Report Date:

07/30/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008485-03 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-3 MILE 200 Sampling Date: 07/01/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: OO
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 13.6 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.380 0.400 4.0 MG/L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0380 0.0400 3.62 MG/L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 0.054 MG/ L NONE 354.1 NA 07/02/19 07224724
Pheophytin-a 1.0 1.00 2.3 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.276 MG/ L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.134 MG/L NONE 365.2 NA 07/02/19 07054674
Solids, Total Suspended 2.0 2.00 27.0 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 2.0 2.00 4.0 MG/ L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 3.8 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-03, Inorganic Analyses

Page 1 of 1
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400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008485

P.O. Box 1566

Illinois 62864

Report Date:

07/30/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008485-04 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-5 MILE 212.5 Sampling Date: 07/01/2019 Moisture: NA

Received: 07/02/2019 Sampling Time: 1230

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 13.2 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 1.22 MG/L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0380 0.0400 3.71 MG/L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 0.037 MG/L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 2.1 MG/CU.M. 10200H 10200H 07/03/19 07/0&/19 07114690
Phosphorus 0.00800 0.0100 0.288 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.142 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 2.86 2.86 24.6 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 2.86 2.86 4.0 MG/ L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 3.8 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-04, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008485

400 Aviation Drive;
Mt. Vernon,

ARDL, INC.
P.O. Box 1566

Illinois 62864

Report Date: 07/30/2019

Project Name: UPPER MISSISSIPPI

Project No:

RIVER

Analysis: 1Inorganics
NELAC Certified - IL100308

ARDL No: 008485-05 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-6 MILE 231 Sampling Date: 07/02/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 1215
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0547 MG/L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 16.3 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 1.14 MG/L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0380 0.0400 2.64 MG/L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 0.030 MG/L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 5.3 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.366 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.114 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 4.0 4.00 67.6 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 4.0 4.00 9.2 MG/ L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.8 MG/ L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-05,

Inorganic Analyses

Page 1 of 1



8¢ 10 6 dbed - 588 Hoday 1aV

ARDL, INC.

400 Aviation Drive;

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008485 Report Date: 07/30/2019

Project Name: UPPER MISSISSIPPI RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008485-06 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-15 Sampling Date: 07/02/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 1120
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0389 MG/L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 26.5 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 2.71 MG/ L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0190 0.0200 1.06 MG/ L NONE GREEN NA 07/09/19 07244730
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 5.3 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 1.05 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.109 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 10.0 10.0 363 MG/ L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 10.0 10.0 38.0 MG/L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 5.3 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-06, Inorganic Analyses

Page 1 of 1



82 40 0T 9bed - G688 Hoday 1adV

400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008485

P.O. Box 1566

Illinois 62864

Report Date:

07/30/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008485-07 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-9 MILE 273 Sampling Date: 07/02/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 0940
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/ L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 14.0 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 1.03 MG/L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0380 0.0400 3.51 MG/L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 0.029 MG/ L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 1.9 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.491 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.112 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 6.67 6.67 101 MG/ L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 6.67 6.67 11.3 MG/ L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.3 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-07, Inorganic Analyses

Page 1 of 1
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400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008485

P.O. Box 1566

Illinois 62864

Report Date:

07/30/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008485-08 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-LA RM 283 Sampling Date: 07/02/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 0910
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0529 MG/L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 9.1 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 1.13 MG/L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0380 0.0400 2.34 MG/L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 3.0 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.482 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.103 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 10.0 10.0 91.0 MG/ L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 10.0 10.0 12.0 MG/ L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.8 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-08, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008485

ARDL,
400 Aviation Drive;
Mt. Vernon,

INC.
P.O. Box 1566
Illinois 62864

Report Date: 07/30/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: Inorganics
NELAC Certified - IL100308

ARDL No: 008485-09 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-DP RM 294 Sampling Date: 07/02/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 0815
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/ L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 11.8 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 1.76 MG/ L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0760 0.0800 4.16 MG/L NONE GREEN NA 07/09/19 07244732
Nitrite as Nitrogen 0.0200 0.0200 0.033 MG/ L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 6.6 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.586 MG/ L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.12 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 9.09 9.09 151 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 9.09 9.09 17.3 MG/L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.1 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-09,

Inorganic Analyses

Page 1 of 1
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ARDL,
400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008485

INC.
P.O. Box 1566
Illinois 62864

Report Date: 07/30/2019

Project Name: UPPER MISSISSIPPI RIVER

Project No:

Analysis: 1Inorganics
NELAC Certified - IL100308

ARDL No: 008485-10 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: SLH-3 Sampling Date: 07/01/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 1015
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 6.7 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 1.09 MG/L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0190 0.0200 1.1 MG/ L NONE GREEN NA 07/09/19 07244730
Nitrite as Nitrogen 0.0200 0.0200 0.040 MG/ L NONE 354.1 NA 07/02/19 07224724
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.426 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.0987 MG/L NONE 365.2 NA 07/02/19 07054674
Solids, Total Suspended 6.67 6.67 76.7 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 6.67 6.67 10.7 MG/ L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.7 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-10, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008485

ARDL,
400 Aviation Drive;
Mt. Vernon,

INC.
P.O. Box 1566
Illinois

62864

Report Date:

07/30/2019

Project Name:

UPPER MISSISSIPPI RIVER

Analysis:

Inorganics

Project No: NELAC Certified - IL100308
ARDL No: 008485-11 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: SLH-2 Sampling Date: 07/01/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 0715
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 J 0.0291 MG/L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 8.3 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 1.27 MG/L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0190 0.0200 1.24 MG/ L NONE GREEN NA 07/09/19 07244730
Nitrite as Nitrogen 0.0200 0.0200 0.037 MG/ L NONE 354.1 NA 07/02/19 07224724
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.689 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.102 MG/L NONE 365.2 NA 07/02/19 07054674
Solids, Total Suspended 7.69 7.69 191 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 7.69 7.69 13.9 MG/L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.4 MG/L NONE 415.1 NA 07/10/19 07184717

(a)

Sample 008485-11,

Inorganic Analyses

DOD and/or NELAC Accredited Analyte.

Page 1 of 1
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400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008485

P.O. Box 1566

Illinois 62864

Report Date:

07/30/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics

NELAC Certified - IL100308

ARDL No: 008485-12 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: SLH-1 Sampling Date: 07/01/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 0800
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/ L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 8.3 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 1.16 MG/L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0190 0.0200 1.35 MG/ L NONE GREEN NA 07/09/19 07244730
Nitrite as Nitrogen 0.0200 0.0200 0.041 MG/ L NONE 354.1 NA 07/02/19 07224724
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.672 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.113 MG/L NONE 365.2 NA 07/02/19 07054674
Solids, Total Suspended 5.88 5.88 182 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 5.88 5.88 14.1 MG/L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.4 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-12, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008485

ARDL, INC.

400 Aviation Drive;

Mt. Vernon,

Illinois

P.O. Box 1566

62864

Report Date:

07/30/2019

Project Name: UPPER MISSISSIPPI RIVER

Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008485-13 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: SLH-15 Sampling Date: 07/01/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 0940
Prep Analysis Prep Analysis Run
Analyte LOD LOO Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 07/10/19 07104682
Chlorophyll-a, Correcte 1.0 1.00 14.1 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 2.21 MG/L 351.2 351.2 07/08/19 07/09/19 07104685
Nitrate as Nitrogen 0.0380 0.0400 3.63 MG/ L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 0.051 MG/L NONE 354.1 NA 07/02/19 07224724
Pheophytin-a 1.0 1.00 3.4 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.314 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.134 MG/L NONE 365.2 NA 07/02/19 07054674
Solids, Total Suspended 4.0 4.00 40.8 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 4.0 4.00 5.6 MG/L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.0 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008485-13, Inorganic Analyses

Page 1 of 1
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BLANK SUMMARY REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008485 Report Date: 07/30/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308
Blank Prep Analysis Prep Analysis QOC Lab

Analyte LOD LOQ Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/L NONE 350.1 NA 07/10/19 07104682 008485-01B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690 008485-05B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/ L 351.2 351.2 07/08/19 07/09/19 07104685 008485-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/L NONE GREEN NA 07/09/19 07244732 008486-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/L NONE GREEN NA 07/09/19 07244731 008485-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/L NONE GREEN NA 07/09/19 07244730 008485-02B1
Nitrite as Nitrogen 0.020 0.020 ND MG/L NONE 354.1 NA 07/02/19 07224724 008485-01B1
Nitrite as Nitrogen 0.020 0.020 ND MG/L NONE 354.1 NA 07/03/19 07224723 008486-02B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690 008485-05B1
Phosphorus 0.008 0.010 ND MG/L 365.2 365.2 07/18/19 07/19/19 07214718 008485-01B1
Phosphorus, -ortho 0.008 0.010 ND MG/L NONE 365.2 NA 07/03/19 07054673 008486-02B1
Phosphorus, -ortho 0.008 0.010 ND MG/L NONE 365.2 NA 07/02/19 07054674 008485-01B1
Solids, Total Suspen 1.0 1.0 ND MG/L NONE 160.2 NA 07/03/19 07104688 008485-02B1
Solids, Volatile Sus 1.0 1.0 ND MG/L NONE 160.4 NA 07/03/19 07104689 008485-02B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 07/10/19 07184717 008485-01B1

(a) DOD and/or NELAC Accredited Analyte

Inorganic Method Blanks for 008485 Page 1 of 1



LABORATORY CONTROL SAMPLE REPORT

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

ARDL, INC.

Lab Report No: 008485 Report Date: 07/30/2019

UPPER MISSISSIPPI RIVER NELAC Certified - IL100308

8¢ 40 8T abed - 588 Hoday 1ayV

Project Name:

ICS 1 LCS 1 ILCS 1 LCS 2 LCS 2 LCS 2 % Rec Mean Analytical QC Lab

Analyte Result Level % Rec Result Level % Rec Limits % Rec Run Number
Ammonia Nitrogen 1.0 1.0 104 - - - 80-120 - 07104682 008485-01C1
Kjeldahl Nitrogen 1.2 1.0 118 - == - 80-120 - 07104685 008485-01C1
Nitrate as Nitrogen 0.99 1.0 99 == -- - 80-120 - 07244732 008486-01C1
Nitrate as Nitrogen 0.98 1.0 98 - == - 80-120 == 07244731 008485-01C1
Nitrate as Nitrogen 0.97 1.0 97 - - - 80-120 - 07244730 008485-02C1
Nitrite as Nitrogen 1.0 1.0 102 -- -- == 80-120 -- 07224724 008485-01C1
Nitrite as Nitrogen 0.99 1.0 99 - e - 80-120 - 07224723 008486-02C1
Phosphorus 0.64 0.67 96 == == == 80-120 -- 07214718 008485-01C1
Phosphorus, -ortho 0.095 0.10 95 - - - 80-120 - 07054673 008486-02C1
Phosphorus, -ortho 0.10 0.10 104 == - - 80-120 -- 07054674 008485-01C1
Total Organic Carbon 8.8 10.0 88 - - -- 76-120 - 07184717 008485-01C1

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008485

Page 1 of 1
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MATRIX SPIKE/SPIKE DUPLICATE REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008485 Report Date: 07/30/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308
Sample Sample MS MS MS MSD MSD MSD % Rec RPD QC Lab
Analyte Matrix Result Result Level % Rec Result Level % Rec Limits RPD Limit Run Number
Ammonia Nitrogen WATER ND 2.2 2.0 108 2.2 2.0 110 75-125 2 20 07104682 008485-01MS
Kjeldahl Nitrogen WATER 1.2 1.8 0.80 76 1.9 0.80 91 75-125 7 20 07104685 008485-01MS
Nitrate as Nitrogen WATER 2.2 3.1 1.0 93 3.2 1.0 99 75-125 2 20 07244731 008485-01MS
Nitrite as Nitrogen WATER 0.029 1.0 1.0 102 1.1 1.0 103 75-125 1 20 07224724 008485-01Ms
Phosphorus WATER 0.27 1.1 0.83 99 1.1 0.83 100 75-125 1 20 07214718 008485-01MS
Phosphorus, -ortho WATER 0.074 0.18 0.10 104 0.18 0.10 101 75-125 2 20 07054674 008485-01MS
Total Organic Carbon WATER 4.9 9.2 5.0 86 9.1 5.0 84 76-120 1 20 07184717 008485-01MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008485 Page 1 of 1
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SAMPLE DUPLICATE REPORT

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

Lab Report No: 008485 Report Date: 07/30/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308

Sample First Second Percent Mean Analytical QC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1, D2) Run Number
Chlorophyll-a, Corrected 16.3 15.4 MG/CU.M. 6 -- 07114690 008485-05D1
Pheophytin-a 5.3 5.5 MG/CU.M. 4 -- 07114690 008485-05D1
Solids, Total Suspended 402 406 MG/ L 1 -- 07104688 008485-02D1
Solids, Volatile Suspend 39.0 39.0 MG/ L 0 -- 07104689 008485-02D1

(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008485 Page 1 of 1



Sample Recelpt Information

Including as appropriate:

- COCs
 Cooler Receipts
« Airbills

e Email Communication/
Instructions from Customer

ARDL Data Package 8485 - Inorganics

N:\ARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019 Authorized By: DSD-QAQO
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ARDL, Inc.

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

(618) 244-3235 Phone

(618) 244-1149 Fax

14 ] (# 2,

UCALT ™ Cc

p/-P?

7-3-19

CHAIN OF CUSTODY RECORD

CQE0 1|nd AW i V' AW L

Illinois River - PRESERVATION
PRQIECT u
SAMPLERS: (Signature) SPECIFY
o Jl ' Sl | ADbED AND
I s CiK&, IR 4 g | e
SAMPLE NUMBER DATE | TIME | T | REMARKS
? ( SAN1PLE LOCATION
8 c, |f| N O u
IL-2 7-] |[1CG x| x| X[ x| x] x| x X
IL-6 7-1 |(c\Cf"| | X[ X| X[ X X[ |X X
IL-7 7-1 |[I7.%]| |) x| XX x] x| |x X
IL-8 t (\[7.. [Jwhl | X| X[ X[ X| x| |X X
IL-9, )l LTIC[T [ X X| X[ X| X[ X X X
—— R A
|H { - 7- 1 |€rgo| | vl YIYLY X | X -
DRelin b)'.: (SignatLljre) Date J Received by: (Signature) REMARKS/SPECIAL INSTRUCTIONS:
D Y Tt -
5 Relirrquished by: (Signature) Date Time | Received by: (Signature) *Preserved with 1liSO4
© Received for Laboratory by: Date Time | Shipping Ticket No.
o n
Fc=us ULV, (- 1L

8z Jo £ obeg

PURCHASE ORDER NO:




COOLER RECEIPT REPORT " g . PPl

L/Zé /Lt’t’-/éz g
ARDL, INC. Boe  7/3/19

ARDL #: (g%b//’gtfgé Cooler# - -
M: Ny /77/'55 »4_'\‘\/-64 * Number of Coolers in Shipment: /_ YQ _)

Project: EL 2 yvuin Date Received: / Z_ y [
A. t . Date cooler was opened: 1/-2 I/Z (Signature),___ e Y .
1. Did cooler come with a shipping SIP (AIrDill, BIC.) 7. . .eii it e e e e e et ee e YES
If YES, enter carrier name and airbill number here:_ =D L, eV lLELL L,
2. Were custody Seals 0N OULSIAE Of COOIBIT. ... .o ittt ettt e ettt eeabb e e e st b ee e eabbe e e ebbe e e e sbbeeeeabeeeanneneeannes YES e y NIA
How many and where? ,Seal Date: ,Seal Name:.
3. Were custody seals unbroken and intact at the date and time of arrival?...............c.ccciiiiiiiiii YES NO
4.  Did you screen samples for radioactivity using @ Geiger COUNTEI?..........c.cuiiiiiiiiiiieie et e '9.9 NO
5. Were custody papers sealed in @aplastiC DAG? ..........ooiuiiiiiii e YES
6. Were custody papers filled out properly (ink, SIGNEd, BIC.)2.. ..ottt @ NO  N/A
7. Were custody papers signed in appropriate place by ARDL PErSONNEI?.........ccocooviiiiiiiiinrienseeee e f9> NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form ..............ccceoiiiiciinnnn. l@) NO NIA
9. Was aseparate container provided for measuring temperature?  YES__ NO bsgrvedsgooler Temp. %L C
B. LOG-INPHASE: Date samples were Ioggéd-in: . 1'1/3 [ 9 i V - B fe Yonfactor ) )
10. Describe type of packing in cooler: We, ::._"1'_ /_e..e
11. Were all samples sealed in separate plastic DAGS?.........coouiiiiiiiiiii e YES {8)NIA
12. Did all containers arrive unbroken and were labels in good CONItION?............ooiiiiiiiiiiiie e @"' NO
13. Were sample [8DEIS COMPIBIE?. ... ..ottt ettt bttt s e h et st ae e be e bt ea b e s s e se et e e aeeaeaseebesbenseneenenbens NO
14. Did all sample labels agree With CUSTOOY PAPEIS? ....c..cviiiiiiiiieiiit ettt r et NO
15. Were correct containers used for the teStS INAICAIEA? ........coiiiiiiiii e NO
16. Was pH correct on preserved Water SAMPIES?.... ..o ittt ettt b et bbbt e bttt eb e e en e e e NO NIA
17. Was asufficient amount of sample sent for tests INAICAIEA?...........c.oiiiiiiiii e NO
18. Were bubbles absent in VOA samples? If NO, list by sample#:. YES NO
19. Was the ARDL project coordinator notified of any defiCienNCIES? ..........cocuiiiiiiiiiiii e YES NO_
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
-u
Areali-1 1 Area#
By By
|
On On
7 11J1f

Chain-of-Custody# 4#4_

(Bv: Signature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02122117
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- . A ) ]:
COOLER RECEIPT REPORT ﬂufg..,ecqb e & o §4
ARDL . INC. Al 5

- K
ARDL#: &'ft <fy:f Cooler# - 7-7

' (JP— ((//S /21 -t \.. Number of Coolers in Shipment: Zé} S

Project: ﬁj /L tV-

Date Received: d_/2“/ '\

Z J. (Signature) !

_ o 2 10
L Did cooler come with a shipping slip (Qirbill; ©1C.)7....c.viiiiiiii e 1(

A.  PRELIMINARY EXAMINATION PHASE: Date cooler was gpened:;

'*/ YES

If YES, enter carrier name and airbill number here: |-rZ |_]|_ @) 2 l'g.t-,.

2. Were custody seals 0n outSIAE Of COOIBI?P...........ociiiiiii e e e YES N/A
How many and where? ,Seal Date: ,Seal Name:.

3 . Were custody seals unbroken and intact at the date and time of @rfiVAl? ............cocuiiiiiiiiiiie e YES NO

<} . Did you screen samples for radioactivity using a Geiger COUNEI? .........c..cciiiiiiiiiiiie et @ NO

5 . Were custody papers sealed in @ Plastic DAG?..........cc.i i s YES @

6. Were custody papers filled out properly (ink, SIgNed, 81C.)7 ........ooiiiiiiiiiii e e '@ NO N/A
7. Were custody papers signed in appropriate place by ARDL PErSONNEI? .........cccoiiiiiiiiiiiiiiiiee i @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.............cccceevviiiiiiiiiineennns ®) NO N/A

9. Was a separate container provided for measuring temperature?  YES__ NO bserved Cooler Temp. COV C
Corre tion factar VJ..(/) C

B. LOG:-INPHASE: Date samples were logged-in: 7' 5 -19' (Signature) . /I_#(-;-= (/1 -vt- =
10. Describe type of packing in cooler: L. e..._{_/_l__.
11. Were all samples sealed in Separate PlAStiC DAGS?........iiiuriiiiiiiiiiiiii ettt e e e st e e e s s bbbt e e e s s bbb e e e e s s abbbeeee s YES ® N/A
12. Did all containers arrive unbroken and were labels in good CONAItION? ........cc.coieiiiriiiiiieicee e NO
13, Were sample [aDeIS COMPIELE?........ccuviiiieiie ittt ettt et e et e e s te e et b e et e e e be e shb e e sbe e sbseeaseebeesbeeas b e e beesbeeasbeebeesaneanreenris @ NO
14. Did all sample labels agree With CUStOAY PAPEIS? ........ccuieiuiiiiiiiie it ite e eie e ste e st e e e et e e ste e sae e be e steeasbeebeesbseasseebeestaessseenaeesreeas s - NO
15. Were correct containers used for the tests INAICAEA? ............ccuiiiiiiiii e e - NO
16. Was pH correct on preserved Water SAMPIES?.........cvciciiiiiiiiiiiiie et et esiete et e e et eseaeaesaesaessesse s e sseaseese s e eseeasestessesseseesrensennen NO N/A
17. Was a sufficient amount of sample sent for teStS INAICAIEA? .........c.uuiiiiiiiiiiii e e e e s s eenaes €" NO
18. Were bubbles absent in VOA samples? If NO, list by sample#:. YES NO WA
19. Was the ARDL project coordinator notified of any defiCIBNCIES? .........cviiiiriiireie e YES NO@
Comments and/or Corrective Action: Sam le Transfer
Fraction Fraction
/4-1?
Area # Areat#t
w {
By % By
AAD
On On
22 //f
Chain-of-Custody #

(By: SiQnature) Date:

MAADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02/22/17
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COOLER RECEIPT REPORT Atipirinly s g4 e

ARDL. INC. ﬂfff«} e
o F
ARDL #: g{'/f{ /gf’((& Cooler# "
! ) T

U,P{JM /iss IQJ‘/M Number of Coolers in Shipment: § Q; S

Project: L WAN Date Receved: ="-/-=i =L/ lq'| -----
1
A. . Date cooler was opened: &) / (Signature)_ , JY
N —

1. Did cooler come Wit;1 @ ShIpPING SIP (AITDII, ©C.)2 ..eiiiiii ittt e e sttt e e e s st e e e e e s snnnnaes YES

If YES, enter carrier name and airbill number here: \]LRA3 b_ 0_ (I
2. Were custody SEalS 0N OULSIAE Of COOIBI?. .......uuiitiiiiiiietetee sttt ettt ettt ettt st s et et ae e st e bt es ettt en e e YES N/A

How many and where?, Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of @rrival?..............ccccciiiiiiiiiiii YES NO @
4. Didyou screen samples for radioactivity using @ Geiger COUNTEI?.............coiiiiiiiiiiiii et @ NO
5. Were custody papers sealed iN @ PIASTIC DAG?. .. ...uuiiiiiiiiiiiiii ettt e e e e e ettt e e e e e e e s st bt e e eee e e e e e s eanaraee YES '@
6. Were custody papers filled out properly (ink, SIGNE, BTC.)7.....ii ittt ittt ettt b e e snseeens . @ NO N/A
7. Were custody papers signed in appropriate place by ARDL Personnel?...........cccoooiiiiiiiiiiiiiiiiee e (@ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form..............cccceeiie NO N/A

Was a separate container provided for measuring temperature? ~ YES__ NO ) Obéer‘ﬁd Cooler Tg?r?éct%) ) r)f]:;o c
B. LOG-IN PHASE: Date samples were logged-in: 7 -3 -1 CJ SSianature /2441
1.0. Describe type of packing in cooler;_____ TP . | c.L
1.1 .Were all samples sealed in separate PlastiC DAGS? .......ccviiiiieiiiie ittt e s te e e ste e e eae e e te e reeesreeaaeaeans YES @ N/A
1.2. Did all containers arrive unbroken and were labels in good CONAIIONT ........ccoieiiiiieiieie e NO
1.3, Were Sample 1aDEIS COMPIELE?.........ccuiiie it eeiie ettt ettt ste et e e se e s st e ss e st e sseeaseaseeateesseesaeesseanseesbeeseeaseeeneeesaenseenneenneene NO
1.4 .Did all sample labels agree With CUSTOOY PAPEIS? ....c..uiiiiiiiieiiie ittt ettt sttt eb ettt eee et e et e eneseeenne @ NO
15.Were correct containers used for the teStS INAICALEA? .........ccuiiriiiiiiii e e NO
1.6.Was pH correct on preserved Water SAMPIES?........cccicieiuiiieieie e eteeteete et e st et e eaeaeaesaessessestestesteebeesaessessesessesesaesresseannaneas NO NIA
17.Was a sufficient amount of sample sent for tests INAICAIEA?..............ooiiiiiiiii e @ NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: ves no CWA
19.Was the ARDL project coordinator notified of any defiCIENCIES?.........ceii i YES NO
Comments and/or Corrective Action: Sam le Transfer
Fraction Fraction

011

Area # Area#t
&fo//( 1

By By
01/)
On T, On
> g
Chain-of-Custody # tV/A

(By: Signature) Date:

M:VADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02/22/17
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» . <'
COOLER RECEIPT REPORT th{- ri— Lﬁ[é;ee"'p WG

. . ARDL . INC. 't-3- 19
ARDL#: _t(t_<|. |f1t| Cooler# | \]\ <

——

poet 0 ey fh vV b L U
I s M-
A W: Date cooler was opened: M | (Signature)__ -1 1
1. Did cooler come with a shipping Slip (QIrDIll, €C.)2... ..o ittt s r e et YES @7)
If YES, enter carrier name and airbill number here: ./.l.......:::M_':'t':“ :'""'I':“"/!'-'Jl L _
2. Were custody seals 0N OULSIAE OF COOIEI?..........cuiiiiiiiiiiiiiii b s YES @ NIA
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of arrival?............cocooiiiiiiii i YES NO
4. Did you screen samples for radioactivity using @ Geiger COUNTEI?.........cc.eiueiiiirieriiitesieseesee e sieissesiesse e e et stesae b eens ® NO
5. Were custody papers sealed in @ PIastiC DAG?.........oiiiiiiiieieee ettt b et ere e YES @
6. Were custody papers filled out properly (ink, SIGNE, BLC.)7......c.coiiiiiiiiiii e NO NIA
7. Were custody papers signed in appropriate place by ARDL PErSONNEI?.......cc.cciuiiiiiiiiiieeie ettt NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this fonn............cc.cceoeeiiinene @) NO NIA
9. Was aseparate container provided for measuring temperature? ~ YES_ NO Observed Cooler Temp. Cl 7 c
/_ /1] Corre tion factor {).{)) C
B. LOG:INPHASE: Datesamples werelogged-in: 7 3 - 1 (signature) dJ)/LUI-V T.......
1 n=— 1"E./!. .
10. Describe type of packing in cooler: l...L- - - ——————————
11. Were all samples sealed in separate Plastic DAGS? ........cooiuiiiiiiiiii e YES NIA
12. Did all containers arrive unbroken and were labels in good CONItION? ............coiiiiiiiiiiii e €- NO
13, Were sSample [aDeIS COMPIETE?........ooiii ittt ettt et bt ettt et eh bt eb e eb et e st ee et enn e et e e nee s €:- NO
14. Did all sample labels agree With CUSIOTY PAPEIS? .....c.cueuiiiririieieieieieeee ettt sttt es et se e sttt esesese e e b s ebebennrenen -fes-:, NO
15. Were correct containers used for the tEStS INAICALEA? ..........ooiiiiiie et e e e e e e e e e e ar e e e e s e starbaeeeeas @_; NO
16. Was pH correct on preserved WALEr SAMPIES?.......couii ittt ettt e et et e e et e e et e e e neb e e e aaeeee e ru:;;' NO NIA
17. Was a sufficient amount of sample sent for tests INAICAEA? ..........coouiiiiiiiiii e &S NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: vyes no WA
19. Was the ARDL project coordinator notified of any defiCIEBNCIES?.........uvii i YES NO
Comments and/or Corrective Action: Sam le Transfer
Fraction Fraction
Ly
Area # Area#t
By By
On M On
b/
Chain-of-Custody# M

(By: Signature) Date:

M:A\ADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02122117
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Sy ¢
COOLER RECEIPT REPORT KM%{% M oo
. ARDL _  INC. e
ARDL # foJr |ft I& 7»\{4?

V/_ r- H<-> ﬂ\vAA :: z0fCoolersin S h-ip-ment: S_{I§

Project: L /2.1\J-1.A.., Date Received: > wk LJ[M™).
A. EBELLMLNABX_EX,IQM_LNAM_EHASE: Date cooler was opened: _\]I 2=/l (signature).___ J_Y
1. Did cooler come WitH a Shipping SHP (ANDIll, 1C.) 2. ittt ettt ettt YES
If YES, enter carrier name and airbill number here: | JZ. L JLI0V. G:ZZZ::EJ )
'
2. Were custody seals 0n OUtSIE Of COOIBI?........curiiiriiiitiiie ettt M .......................... YES NO e . >
How many and where? ,Seal Date:. ,Seal Name:.
3. Were custody seals unbroken and intact at the date and time of arrival?.................ccooooiiiiiic YES NO ‘@
4. Did you screen samples for radioactivity usSing a Geiger COUNEI?..........c.ociiiriiiiiiiie e s e e s @ NO
5. Were custody papers sealed in a Plastic DAG?..........cui i e YES @
6. Were custody papers filled out properly (inK, SIGNE, B1C.)2........cviieiiiieieiiie ettt st e e esaenaas NO N/A
7. Were custody papers signed in appropriate place by ARDL PEISONNEI?........cccuiiiieiiiiiiiiieiiie ettt @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.............cccceeviiiienns NO N/A
9. Was a separate container provided for measuring temperature? ~ YES_ NO I/ Observet} Cooler Tg(r;?ecg)rZ‘actor ia) c
B. LOG-IN PHASE: Date samples were logged-in: 7 -3 - 19 (Signature) h J£1 A t I‘---|ed =z
10. Describe type of packing in cooler: .clM . d.. [ +f t-f cl -
11. Were all samples sealed in separate plastiC DAGS? ..........oooiiiiiiiiiiiie et YES €_, N/A
12. Did all containers arrive unbroken and were labels in good CONItioN? .............cooiiiiiiiiiiii e tESo NO
13. Were sample [aDeIS COMPIELE?..........ooiieee ettt s e sttt i e s s s s eene e NO
14. Did all sample labels agree with CUSTOAY PAPEIS? .......ooiiiiiiiiii ettt s e €, NO
15. Were correct containers used for the tests INdICAted? ... W NO
16. Was pH correct on preserved Water SAMPIES?......ccuui it eeiee st ie ettt e st ee st e e ee e et e e e sheeeatee e ettt e sabeesabseeeseeeentbessbaeeeaneeaans Y NO N/A
17. Was a sufficient amount of sample sent for teStS INAICAIEA?. ..........uiiiiiiiiiiiii e e e e e e ¥€S NO
18. Were bubbles absent in VOA samples? If NO, list by sample#:. YES NO @’
19. Was the ARDL project coordinator notified of any defiCiENCIES? ..........ccciiviiiiiiii i e YES NO @;
Comments and/or Corrective Action: Samole Transfer
Fractiqn Fraction
il
P, Area#t
By By
1 7 ? On
) )"

Chain-of-Custody#

(By: Signature) Date:

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

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

. Ad

! L
= Inc. www.ardlinc.com
Environmental | Analytical | Management | Safety

Customer Name: SLCOE Date: 7/31/19
Project Name: Illinois River Lab Name: ARDL, Inc.
Samples Received at ARDL: 7/2/19 ARDL Report No.: 8486

CASE NARRATIVE

Customer Date Lab ID
Sam o. Collected Number Analyses Requested
IL-2 7/1/19 8486-01 Inorganics(1)
IL-6 _2{ 1/19 8486-02 Inorgand _cs(1)
IL-7 7/1/19 8486-03 Inorganics(1)
iL -8 7/1/19 8486-04 rganics(1)
IL-9 7/1/19 848 05 Inorganics(1)

(1) Including ammonia, chlorophyll/pheophytin, nitrite, nitrate, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:
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 TKN.

DUPLICATE
Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO of the
duplicate analyses met criteria, except pheophytin.

DATA REPORTIN ALIFIER

The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

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.

Release of the data contained in this package ffas [feen authorized byt echnical Services Manager or his
designee as verified by the following signature.

Dean S. Dickerson
Technical Services Manager
"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 1
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Biank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8486 - Inorganics

N:\ARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019 Authorized By: DSD-QAO
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8T Jo € abed - 988 Hoday 1ayV

ARDL, INC.

400 Aviation Drive;

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008486 Report Date: 07/31/2019

Project Name: ILLINOIS RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008486-01 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: IL-2 Sampling Date: 07/01/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 1500
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 07/10/19 07104681
Chlorophyll-a, Correcte 1.0 1.00 18.2 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 J 0.871 MG/L 351.2 351.2 07/08/19 07/09/19 07104686
Nitrate as Nitrogen 0.0760 0.0800 3.5 MG/ L NONE GREEN NA 07/09/19 07244732
Nitrite as Nitrogen 0.0200 0.0200 0.040 MG/ L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 2.5 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.245 MG/ L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.145 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 2.0 2.00 24.4 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 2.0 2.00 3.8 MG/L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.2 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008486-01,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

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

Lab Report No: 008486 Report Date: 07/31/2019

Project Name: ILLINOIS RIVER Analysis: 1Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008486-02 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1IL-6 Sampling Date: 07/01/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 1655
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.857 MG/L NONE 350.1 NA 07/10/19 07104681
Chlorophyll-a, Correcte 1.0 1.00 12.5 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 0.847 MG/L 351.2 351.2 07/08/19 07/09/19 07104686
Nitrate as Nitrogen 0.0380 0.0400 3.62 MG/ L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 0.033 MG/L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 2.5 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.25 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.153 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 2.22 2.22 23.8 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 2.22 2.22 3.11 MG/ L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 3.9 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008486-02,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

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

Lab Report No: 008486 Report Date: 07/31/2019

Project Name: ILLINOIS RIVER Analysis: 1Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008486-03 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: IL-7 Sampling Date: 07/01/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 1730
Prep Analysis Prep Analysis Run
Analyte LOD LOO Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 J 0.0286 MG/L NONE 350.1 NA 07/10/19 07104681
Chlorophyll-a, Correcte 1.0 1.00 22.7 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 1.08 MG/L 351.2 351.2 07/08/19 07/09/19 07104686
Nitrate as Nitrogen 0.0380 0.0400 3.57 MG/L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 0.032 MG/L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.254 MG/ L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, =-ortho 0.00800 0.0100 0.148 MG/ L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 2.86 2.86 22.6 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 2.86 2.86 4.57 MG/ L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.0 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008486-03,

Inorganic Analyses

Page 1 of 1



8T J0 9 abed - 9818 Hoday 1adV

ARDL, INC.

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

Lab Report No: 008486 Report Date: 07/31/2019

Project Name: ILLINOIS RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008486-04 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1IL-8 Sampling Date: 07/01/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 1830
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 07/10/19 07104681
Chlorophyll-a, Correcte 1.0 1.00 20.4 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 0.509 MG/ L 351.2 351.2 07/08/19 07/09/19 07104686
Nitrate as Nitrogen 0.0380 0.0400 3.45 MG/ L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 0.030 MG/ L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 2.8 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.237 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.145 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 2.50 2.50 16.5 MG/ L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 2.50 2.50 3.75 MG/L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.1 MG/L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008486-04,

Inorganic Analyses

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

Lab Report No: 008486

ARDL, INC.

P.O. Box 1566

Illinois 62864

Report Date:

07/31/2019

Project Name: ILLINOIS RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008486-05 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1IL-9 Sampling Date: 07/01/2019 Moisture: NA
Received: 07/02/2019 Sampling Time: 1900
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 J 0.0269 MG/ L NONE 350.1 NA 07/10/19 07104681
Chlorophyll-a, Correcte 1.0 1.00 J 13.6 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Kjeldahl Nitrogen 0.190 0.200 0.912 MG/L 351.2 351.2 07/08/19 07/09/19 07104686
Nitrate as Nitrogen 0.0380 0.0400 3.63 MG/ L NONE GREEN NA 07/09/19 07244731
Nitrite as Nitrogen 0.0200 0.0200 0.036 MG/L NONE 354.1 NA 07/03/19 07224723
Pheophytin-a 1.0 1.00 2.6 MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690
Phosphorus 0.00800 0.0100 0.31 MG/L 365.2 365.2 07/18/19 07/19/19 07214718
Phosphorus, -ortho 0.00800 0.0100 0.225 MG/L NONE 365.2 NA 07/03/19 07054673
Solids, Total Suspended 2.22 2.22 17.6 MG/L NONE 160.2 NA 07/03/19 07104688
Solids, Volatile Suspen 2.22 2.22 3.56 MG/L NONE 160.4 NA 07/03/19 07104689
Total Organic Carbon 0.500 1.00 4.0 MG/ L NONE 415.1 NA 07/10/19 07184717

(a) DOD and/or NELAC Accredited Analyte.

Sample 008486-05, Inorganic Analyses

Page 1 of 1
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BLANK SUMMARY REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008486 Report Date: 07/31/2019
Project Name: ILLINOIS RIVER NELAC Certified - IL100308
Blank Prep Analysis Prep Analysis QOC Lab

Analyte LOD LOQ Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/L NONE 350.1 NA 07/10/19 07104681 008486-01B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690 008485-05B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/L 351.2 351.2 07/08/19 07/09/19 07104686 008486-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/L NONE GREEN NA 07/09/19 07244732 008486-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/L NONE GREEN NA 07/09/19 07244731 008485-01B1
Nitrite as Nitrogen 0.020 0.020 ND MG/L NONE 354.1 NA 07/03/19 07224723 008486-02B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 07/03/19 07/08/19 07114690 008485-05B1
Phosphorus 0.008 0.010 ND MG/L 365.2 365.2 07/18/19 07/19/19 07214718 008485-01B1
Phosphorus, -ortho 0.008 0.010 ND MG/ L NONE 365.2 NA 07/03/19 07054673 008486-02B1
Solids, Total Suspen 1.0 1.0 ND MG/L NONE 160.2 NA 07/03/19 07104688 008485-02B1
Solids, Volatile Sus 1.0 1.0 ND MG/L NONE 160.4 NA 07/03/19 07104689 008485-02B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 07/10/19 07184717 008485-01B1

(a) DOD and/or NELAC Accredited Analyte

Inorganic Method Blanks for 008486 Page 1 of 1
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ARDL, INC.

Lab Report No: 008486

LABORATORY CONTROL SAMPLE REPORT
P.O. Box 1566

400 Aviation Drive;

Mt. Vernon, IL

62864

Report Date: 07/31/2019

Project Name: ILLINOIS RIVER

NELAC Certified - IL100308

ICS 1 LCS 1

Analyte Result Level

Ammonia Nitrogen 1.1 1.0
Kjeldahl Nitrogen 1.2 1.0
Nitrate as Nitrogen 0.99 1.0
Nitrate as Nitrogen 0.98 1.0
Nitrite as Nitrogen 0.99 1.0
Phosphorus 0.64 0.67
Phosphorus, -ortho 0.095 0.10
Total Organic Carbon 8.8 10.0

ICs 1

o

Rec

106
117
99
98
99
96
95
88

LCS 2
Result

LCS 2

Level

LCS 2

o
S

Rec

o

% Rec

Limits

80-120
80-120
80-120
80-120
80-120
80-120
80-120
76-120

Mean

% Rec

Analytical

Run

07104681
07104686
07244732
07244731
07224723
07214718
07054673
07184717

QC Lab

Number

008486-01C1
008486-01C1
008486-01C1
008485-01C1
008486-02C1
008485-01C1
008486-02C1
008485-01C1

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008486

Page 1 of 1
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MATRIX SPIKE/SPIKE DUPLICATE REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008486 Report Date: 07/31/2019
Project Name: ILLINOIS RIVER NELAC Certified - IL100308
Sample Sample MS MS MS MSD MSD MSD % Rec RPD QC Lab
Analyte Matrix Result Result Level % Rec Result Level % Rec Limits RPD Limit Run Number
Ammonia Nitrogen WATER ND 2.2 2.0 110 2.2 2.0 109 75-125 1 20 07104681 008486-01MS
Kjeldahl Nitrogen WATER 0.87 1.9 0.80 127 - 1.7 0.80 99 75-125 13 20 07104686 008486-01MS
Nitrate as Nitrogen WATER 3.5 4.4 1.0 94 4.3 1.0 77 75-125 4 20 07244732 008486-01MS
Nitrite as Nitrogen WATER 0.033 1.1 1.0 106 1.1 1.0 106 75-125 0 20 07224723 008486-02MS
Phosphorus WATER 0.31 1.1 0.83 99 1.2 0.83 102 75-125 2 20 07214718 008486-05MS
Phosphorus, -ortho WATER 0.15 0.26 0.10 104 0.27 0.10 113 75-125 4 20 07054673 008486-02MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008486 Page 1 of 1
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SAMPLE DUPLICATE REPORT

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

Lab Report No: 008486 Report Date: 07/31/2019
Project Name: ILLINOIS RIVER NELAC Certified - IL100308

Sample First Second Percent Mean Analytical oC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1, D2) Run Number
Chlorophyll-a, Corrected 13.6 13.1 -- MG/CU.M. 4 -- 07114690 008486-05D1
Pheophytin-a 2.6 3.8 -- MG/CU.M. 38* -- 07114690 008486-05D1
Solids, Total Suspended 16.5 15.3 == MG/L 8 -- 07104688 008486-04D1
Solids, Volatile Suspend 3.8 3.8 -- MG/L 0 - 07104689 008486-04D1
* indicates that agreement between duplicates is greater than 20%. See Case Narrative for exceptions.

(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008486 Page 1 of 1



Sample Receipt Information

Including as appropriate:

- COCs
 Cooler Receipts
« Airbills

 Email Communication/
Instructions from Customer

ARDL Data Package 8486 - Inorganics

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

Authorized By: DSD-QAO
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AR D L I nC P.O. Box 1566, 400 Aviation Drive, Mt. Vernon, IL 62864
) . (618) 244-3235 Phone  (618) 244-1149 Fax CHAIN OF CUSTODY RECORD
Illinois River o PRESERVATION
tiil
“BRMBLERS: (Signature) 5 nn SPECIFY
i A g omas
1 sc'i:Ke:.-- CHE | | o
SAMPI E NUMBER DAT TIME o REMARKS
g - ’ 1 . OR
1 SAMPLE LOCATION
u c 1t -
IL-2 7-/ ICG ) X X X X X X X X
IL-6 7-1 , I(\ ) XX XXX X X
IL-7 _’7/ 17Y0 ). X X X X X X X
IL-8 1 i\N/~-", f ) X X X X X X X
IL-9 . ")-( refcx._" X X X X X X X X
=I/L_ B Crgo 15 v y\ v X X -
2
URelln by: (Slgnature)""" 7 Dite ’? J Received by: (Signature) REMARKS/SPECIAL INSTRUCTIONS:
;U it -/ y " "1
-8Rellnqunshed by: (Signature) Date Time  Received by: (Signature) *Preserved with 11iSO4
%Received for Laboratory by, Fate Time Shipping Ticket No.
%) -
cCC =+ W.l.




COOLER RECEIPT REPORT

ARDL. INC.
ARDL #: @%gi ’g (fpoé Cooler# - |
{/ho-h ”7/}‘» AQ‘VJ/I ‘v Number of Coolers in lSh|pwi1ir-1t: /_ip &

Project. L 2] Y Date Received: 4 r
A. . Date cooler was opened: mulz_]- (Slgnature)_ SO A S _
1. il etc)? ves @)

If YES, enter carrier name and airbill number here: / I{_| _ e Af vt e
2. Were custody seals 0N OULSIAE Of COOIBI?...........c.cueiueieieiiicecee sttt et ss et ss et s s s nenes e e e nnnnnen YES NIA

How many and where? __.Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of @rfival?..............oooiiiiiiie e YES NO e9
4. Did you screen samples for radioactivity using & GeIiger COUNLEI? .........cuuiiuieiuierireeiie et et sre et e9 NO
5. Were custody papers sealed in aplastic Dag?...........ouuvirrrrrneesiee e .. YES
6.  Were custody papers filled out properly (iNk, SIGNE, EIC.)7......ceiiirirririrreeiriree et asesenenens @ NO NIA
7. Were custody papers signed in appropriate place by ARDL PEISONNEI?.........cccoeirriiiiiesirnreeeseesee e sesesseesessees NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form ...........ccccociiiiiiiiiinen '@) NO NIA
9. Was aseparate container provided for measuring temperature?  YES__ NO sprvgf Cooler Temp. w C
B. LOG-INPHASE: Date samples were Ioggéd-in: ﬂ/?: L9 ' i X\I ra-Cto r Dbro )

==i9 L
1.0. Describe type of packing in cooler:. we, / C. L _
11. Were all samples sealed in separate PlastiC DAGS? .........vveiiriee i e e e e e e e e e YES @ NIA
12. Did all containers arrive unbroken and were labels in good CONAIION?............viiiieeee e @'" NO
13, Were sample [aDEIS COMPIETE?.........ooiiiiiii e <YES" Nno
14. Did all sample labels agree With CUSIOTY PAPEIS? ......cveviiiiieiierieieise ettt eseenessesseneenessensenensesseneens NO
15. Were correct containers used for the tests INAICALEA? ..o NO
16. Was pH correct 0n preServed Water SAMPIES?.........ueei i iieeeeeeeeesieeee e e e e s eeeeeaeeesssneaaeeeaeeeaansaneeaeeeaaassneeeaaeeaanssnneeaeeaann ® NO NIA
17. Was a sufficient amou t of sample sent for tesStS INAICAIEU? ...........eviiiiiiie e mS"' NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO
19. Was the ARDL project coordinator notified of any defiCIENCIES?..........c.cveiireire st enenesenes YES NO_
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
L
Area 4 1 Areatt
By By
I
On Oon
- 1(1

Chain-of-Custody #

(Bv: Signature)

Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc

Rev. 02122117

ARDL Report 8486 - Page 14 of 18



COOLER RECEIPT REPORT
ARDL. INC.

L
arows: & T 5¢ tyf/Q Cooler# ___ - __
V p. tr//s. /2 | --k Number of Coolers in Shipment: Z(}) S

Project: rt: | /_\] 2t VLA Date Received: { /2I ; Ilt
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: "\ _ 1 (Signature) 'I"A vJ Y
| - ANy T
1. Did cooler come with a shipping slip (airbill, etc.)2 T](,lj-_f( [
If YES, enter carrier name and alrbill number here: '.\] fZ |>| f/ .f., L
2. Were custody seals on outSide Of COOIBI?....... ... YES @) N/A
How many and where? ,Seal Date:. ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of arrival?.................c.ccoceeeens et YES NO | If, , >
4. Did you screen samples for radioactivity USINg @ GEIGEN COUNTEI?..........oiuiiiiiiiiiiieieeie ettt ebe e @ NO
5. Were custody papers sealed in @ plastiC Dag?..........ccocuiiiiiiiiiiieie e JE OO UPPRRN YES
6.  Were custody papers filled out properly (INK, SIGNE, B1C.)2.....ccociiiiiiiieeieie et NO N/A
7. Were custody papers signed in appropriate place by ARDL PEIrSONNEI?..........cccooiiiiiiiiiiiiiiie e @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.............cccccciviinn. NO N/A

9. Was aseparate container provided for measuring temperature? YES__~  NO/ | bservpd Cooler Temp. t')Y C
Corre tion factor ~ *Q c

B. LOG-NPHASE: Date samples were logged-in: £ =5 -19' (Signature) /22, J-4.L.1:{0./Zu.v,
10. Describe type of packing in cooler: AEZ: i ./_ _______________________
11. Were all samples sealed in separate PIASHIC DAGS?.....c.uuiiiiiiiiiii it YES @ N/A
12. Did all containers arrive unbroken and were labels in good CONAItION? ...........cciiiiiiiiiiii s NO
13, Were Sample [aDeIS COMPIBIE?. ... ..o ittt e et e e a et e et et e e e a bt e e ea bt e e et bt e e e nbb e e e anbeeeateeaaane @ NO
14. Did all sample labels agree With CUSTOOY PAPEIS? ....c..oiiiiiiiiiiiiiii ettt NO
15.  Were correct containers used for the tests INAICAIEA? ..o NO
16. Was pH correct on preserved WAter SAMPIES?..........ccuiii ittt sttt e NO N/A
17.  Was a sufficient amount of sample sent for teStS INAICAIEA? ..........coiiiiiiiiii e €" NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES no WA
19. Was the ARDL project coordinator notified of any defiCIENCIES? ...........oiiiiiiiiiii e YES NO@
Comments and/or Corrective Action: Sam le Transfer
Fraction Fraction

D)

Area # Area#
7

By By

/%2
22 /1f

Chain-of-Custody #

On

(By: Sil:mature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17

ARDL Report 8486 - Page 15 of 18




COOLER RECEIPT REPORT
ARDL. INC.

ArDL#: 344< /gﬂﬂ’ coolert _

UW ,'7!‘53 ‘Q\I‘JM Number of Coolers in Shipment: 3 Yfl

Project: TL awn Dae Reseet ..\ 1. L€usrs L
A. \ . Date cooler was opened: '1‘_1C| y (Signature).__ ,fY, ‘y - mmmmm—————
1. Did cooler come Witr.1y a shipping SHP (AIrDIl, EIC.)P ....ii it YES
If YES, enter carrier name and airblll number here:_ AL et | Y .
2. Were custody Seals 0N OULSIAE OF COOIBI?........c..iuiiiitiieiiieite ettt et b bt a bt ettt YES N/A
How many and where? _,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact atthe date and time of arrival?..............c.ccccoiiiiiiiii YES NO @
4. Didyou screen samples for radioactivity USing @ GeIger COUNTET?..........coouiiiiiiiieiie ettt @ NO
5. Were custody papers sealed in @ plastiC DAG?..........cuciiiiiiiii e e YES '@
6.  Were custody papers filled out properly (ink, SIGNE, BIC.)2........iiiiiiiiie ittt @ NO pn/A
7. Were custody papers signed in appropriate place by ARDL PErSONNEI?...........cocuiiiiiiiiiiiiiie e (@ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form...............cccevviriennne. NO N/A
9. Was aseparate container provided for measuring temperature? YES____ NO Observed Cooler Temp. g:l c
. Correction factor "D<0 C
B. LOG-IN PHASE: Date samples were logged-in: Il_‘ 3-1CJ i
10. Describe type of packing in cooler,____ L AP ] 1C.L. o
11. Were all samples sealed in separate Plastic DAGS? .......oouiiiiiiiiii e YES @ N/A
12. Did all containers arrive unbroken and were labels in good condition? € NO
13. Were Sample [aDEIS COMPIETE?..........e ittt etttk bttt e et e bt e e ke e e b bt et et et e ebeeeabe et sheneeans NO
14. Did all sample labels agree with CUSTOAY PAPEIS? .........ciiiiiiiiie ettt bt ee ettt eae e @ NO
15. Were correct containers used for the tests INAICAIEA? .........ccuiiiiiiiiiii e NO
16. Was pH correct on preserved Water SAMPIES?..........oiui ittt ettt ettt et e bt es e ebe s b e NO N/A
17. Was a sufficient amount of sample sent for tests INAICAtEA?. ..ot NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO (WA
19. Was the ARDL project coordinator notified of any defiCiENCIES?........c.eiiiiiiiiiie e YES NO (in:,
Comments and/or Corrective Action: Sam le Transfer
Fraction Fraction

/411

Area # Area#
MA

By By

On

N 7/2 //{‘

Chain-of-Custody # IV /A

(By: Signature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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COOLER RECEIPT REPORT

| ] I ARDL, INC.
aroLs: LT L(_I. Coolers 1 I\
t’P m,. .C, A,-V.i/\ Number of Coolers in Shipment: 1 §
Project: -_(.; -/l pI-- Date Received: Z_/_Z /.'.f
A. \ . Date cooler was opened: M (Signature)_\]_v_l
1. Did cooler come with a shipping slip (airbill, etc.)?, YES (@ !
If YES, enter carrier name and airbill number here: A " M“:' "o 6\] ." ..I.." ..kl'-&' hA o T T
2. Were custody seals on outside Of COOIEI?.............oiiiiiiiiii e YES @) NIA
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time oOf @rfiVal?.............ccocveii i ce e YES NO
4. Did you screen samples for radioactivity USing @ GeIgEr COUNLEI?..........ccueiiuiieiieeiteeeeitee et e siee s st e s eteeeeteeeeteeeeteeasbeeeeaeeaaeaenns = @) NO
5. Were custody papers sealed in a plastic Dag?...........ccccvviiirieieiieieciee s s YES
6.  Were custody papers filled out properly (ink, SIGNE, BLC.)2.......ciii it NO NIA
7.  Were custody papers signed in appropriate place by ARDL PEISONNEI?..........cuiiiiiiiiiiiiiiiiieeeiie ettt NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form ..........c.cccoovvvriiiincicnnn. @) NO NIA
9. Was a separate container provided for measuring temperature?  YES__ NO -/ Observed Cooler Temp. (, Z (&
, Corre tion factor 1) t/J C
B. LOG-IN PHASE: Date samples were logged-in: 7-3 - Q (Signature) L.ec.e,/t.-t..e.vn--L
10. Describe type of packing in cooler:. %B‘-l—- ,tL _
11. Were ail samples sealed In separate PIAStiC DAGS? ......ccveiiiuiiiiieiiie ettt ettt e e e e e et e e sbe e e eta e e saa e e saaeeeaeeeareaeans YES @:: NIA
12. Did all containers arrive unbroken and were labels in good CONItION? .............ccuiiiiiiiiieie et €- NO
13, Were sample 1aDEIS COMPIBLE?..........ciiuicrierieiiecieet ettt ettt ettt e et e e e aeete e s e eae e e e e e e ereesbesbe st e saestasaesrestastesnesneenas NO
14. Did all sample labels agree With CUSTOOY PAPEIS? ......ccviiiuiiiiie ittt ettt ettt e st e et e e et e e e e e et e e e e st e et aeesste e e e saseeaneas @, NO
15. Were correct containers used for the teStS INCICAIEU? ... .....cc..iiiiriie ittt et e e e et e e et e e e et te e e ete e e e eraeeeenaeeaas @.,, NO
16.  Was pH correct on preServed WAtEr SAMPIES?..........cii ettt eeete s eees e teses e e eee et esee s s e s es s eeeatenes e ae e senenens ru) NO NIA
17. Was a sufficient amount of sample sent for teStS INAICALEU?. ........c.ovrviuriririie ettt aES NO
18.  Were bubbles absent in VOA samples? If NO, list by sample#: YES NO WA'
19.  Was the ARDL project coordinator notified of any defiCIENCIES? .........c.cciiiiiiiiicii e YES NO @ !
Comments and/or Corrective Action: Sam le Transfer

Fractio"/t Fraction

Area# Area#

By By

On M Oon

b )
Chain-of-Custody# /A
(Bv: Signature) Date:

M:A\ADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02122117
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COOLER RECEIPT REPORT
ARDL_. INC.

ARDL #: Qqﬁb/ /ijb Cooler# I
\4(1@,\,\ i< Q VAN Number ofCooIersm Sh|p ent: q—(ﬁ

Project: p - /Z LA Date Received: _ ,H,].l .
roject.

A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: I_/_ (Slgnature). J
|

1 Did cooler come with ashipping SIP (AIMDIll, EIC.)2 ..ot YES

If YES, enter carrier name and airbill number here: L 1/\JI9V\ i M: )\]

2. Were custody Seals 0N OULSIAE OF COOIBI?........ .ottt sttt s b e bt e bt bt e be s st e be s b e bt et e e neenbeanee s YES NO
How many and where? ,Seal Date: Seal Name:
3. Were custody seals unbroken and intact at the date and time of @rrival?...........c.coiiic e YES NO 1!5J
4. Did you screen samples for radioactivity USiNg @ GeIGEr COUNTEI?.........ciiueiueiiiiiiiieeiiaee ettt ettt se e ebe et @ NO
5 Were custody papers sealed in @ plastiC DAG?..........uiiiiiiiiiii e YES @
6.  Were custody papers filled out properly (INK, SIGNEM, BIC.)2.....c.ciiiiiiiiiiie et NO N/A
7. Were custody papers signed in appropriate place by ARDL PErsONNEI?..........ccoioviiiiiiiiiiiiiiiit e @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form...........ccccccceviinennn NO N/A

9.  Was aseparate container provided for measuring temperature? YES_ _ NOQ I/ bse ed Cooler Temp. 0 7 C
_\-l c:rre tionfactor Jia ©

B. LOG-INPHASE: Date samples were logged-in: 7 -3 ﬁ (Signature) £ L_=arm T
10. Describe type of packing in cooler: .:.V\&....><..,;:a::./.:... { et
11. Were all samples sealed in separate PIAstiC DAGS? .......ccuiiiiiiiiiiie ettt YES €, N/A
12. Did all containers arrive unbroken and were labels in good condition? ..............ccccciiiiiiiiicii {Es? NO
13, Were Sample [aDEIS COMPIEIE?.........couiiiei ittt ettt b st ee et b st e et e ne st en e en e e nenen NO
1.4 .Did all sample labels agree With CUSIOTY PAPEIS? ......cccvvviveuerieiiieiieteetesee st sttt ere s et sesesesses s st sesebesesesesessseassesesesesas NO
15. Were correct containers used for the teStS INAICAIEAT .........ociiiiiiiiiiie e NO
16. Was pH correct on preserved Water SAMPIES?..........coiii ittt ettt eb et et e b e bt ese et et beb e eneeneens Y NO N/A
17. Was asufficient amount of sample sent for tests INAICAIEA?. ...........ooviiiiiiiii e ' NO
18. Were bubbles absent in VOA samples? If NO, list by sample #: YES NO (WAI
19. Was the ARDL project coordinator notified of any defiCIENCIES?.........coiiiiiiiiiieiii e YES NO

Comments and/or Corrective Action: Sam le Transfer

Fraction

Fraction

[Ul

Area # : Area#

By By

%,
’)/z, [ f

On On

Chain-of-Custody# 7y ZA

(By: SiQnature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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PO Box 1566

400 Aviation Drive

‘ ‘ Mt. Vernon, IL 62864
618-244-3235

www.ardlinc.com

Environmental | Analytical | Management | Safety

Customer Name: SLCOE Date: 8/20/19
Project Name: Lower River Lab Name: ARDL, Inc.
Samples Received at ARDL: 7/11/19 ARDL Report No.: 8489
CASE NARRATIVE
Customer Date Lab 1D
Sample No. Collected Number Anal R t
OPR-2 RM 44 7/11/19 8489-01 Inorganics(1)
OPR-3 RM 80 7/11/19 8489-02 Inorganics(1)
OPR-4 RM 110 7/11/19 8489-03 Inorg a ni_c s(C1) ---

(1) Including ammonia, chlorophyll/pheophytin, nitrite, nitrate, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:

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

The reported nitrate data was acquired via Method 300.0 eleven days beyond the normal 28 day holding
period. Originally, nitrate data was collected via the Green method within holding times. Review of that data
revealed inconsistencies from the instrument for some of the samples. Once noted, holding times had expired.
ARDL analyzed the samples using the secondary method and got comparable data for the majority of the
samples, and believes that the reported data are the most accurate available. These data have been flagged
with an 'X'.

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

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

MATRIX SPIKE
Percent recovery of all matrix spikes and matrix spike duplicates were within control limits.

DUPLICATE

Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO of the
duplicate analyses met criteria, except pheophytin.

DATA REPORTING QUALIFIERS

The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

I - Indicates parameter was analyzed for outside of normally accepted holding times.

"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 2

ARDL Report 8489 - Page 1 of 13



http://www.ardlinc.com/

Project Name: Lower River ARDL Report No.: 8489
CASE NARRATIVE (Continued

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.

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

designee as verified by the following signature. J 2

Dean S. Dickerson
Technical Services Manager

Page 2 of 2
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8489 - Inorganics

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

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

Lab Report No: 008489 Report Date: 08/20/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008489-01 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: OPR-2 RM 44 Sampling Date: 07/11/2019 Moisture: NA

Received: 07/11/2019 Sampling Time: 1045

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

(a) Nitrate-N 0.80 1.0 X 2.3 MG/L NONE 300.0 NA 08/19/19 08204817
Ammonia Nitrogen 0.0200 0.0300 0.051 MG/ L NONE 350.1 NA 07/15/19 07164699
Chlorophyll-a, Correcte 1.0 1.00 9.1 MG/CU.M. 10200H 10200H 07/12/19 07/15/19 07164701
Kjeldahl Nitrogen 0.190 0.200 0.756 MG/L 351.2 351.2 07/23/19 07/24/19 07284739
Nitrite as Nitrogen 0.0200 0.0200 0.021 MG/ L NONE 354.1 NA 07/12/19 07314750
Pheophytin-a 1.0 1.00 3.6 MG/CU.M. 10200H 10200H 07/12/19 07/15/19 07164701
Phosphorus 0.00800 0.0100 0.461 MG/ L 365.2 365.2 07/18/19 07/19/19 07214719
Phosphorus, -ortho 0.00800 0.0100 0.134 MG/ L NONE 365.2 NA 07/12/19 07164696
Solids, Total Suspended 4.0 4.00 120 MG/L NONE 160.2 NA 07/16/19 07174715
Solids, Volatile Suspen 4.0 4.00 8.4 MG/L NONE 160.4 NA 07/16/19 07174716
Total Organic Carbon 0.500 1.00 3.8 MG/L NONE 415.1 NA 07/23/19 07254733

(a) DOD and/or NELAC Accredited Analyte.

Sample 008489-01, Inorganic Analyses

Page 1 of 1



€T Jo G abed - 6878 Hoday 1adV

ARDL,

INC.

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

Lab Report No: 008489 Report Date: 08/20/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008489-02 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: OPR-3 RM 80 Sampling Date: 07/11/2019 Moisture: NA

Received: 07/11/2019 Sampling Time: 1313

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

(a) Nitrate-N 0.80 1.0 X 2.4 MG/ L NONE 300.0 NA 08/19/19 08204817
Ammonia Nitrogen 0.0200 0.0300 0.0392 MG/ L NONE 350.1 NA 07/15/19 07164699
Chlorophyll-a, Correcte 1.0 1.00 9.1 MG/CU.M. 10200H 10200H 07/12/19 07/15/19 07164701
Kjeldahl Nitrogen 0.190 0.200 0.894 MG/ L 351.2 351.2 07/23/19 07/24/19 07284739
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 07/12/19 07314750
Pheophytin-a 1.0 1.00 2.6 MG/CU.M. 10200H 10200H 07/12/19 07/15/19 07164701
Phosphorus 0.00800 0.0100 0.426 MG/ L 365.2 365.2 07/18/19 07/19/19 07214719
Phosphorus, -ortho 0.00800 0.0100 0.142 MG/L NONE 365.2 NA 07/12/19 07164696
Solids, Total Suspended 6.67 6.67 104 MG/L NONE 160.2 NA 07/16/19 07174715
Solids, Volatile Suspen 6.67 6.67 8.0 MGh NONE 160.4 NA 07/16/19 07174716
Total Organic Carbon 0.500 1.00 3.8 MG/ L NONE 415.1 NA 07/23/19 07254733

(a) DOD and/or NELAC Accredited Analyte.

Sample 008489-02,

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

Lab Report No: 008489 Report Date: 08/20/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008489-03 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: OPR-4 RM 110 Sampling Date: 07/11/2019 Moisture: NA

Received: 07/11/2019 Sampling Time: 1415

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

(a) Nitrate-N 0.80 1.0 X 2.5 MG/L NONE 300.0 NA 08/19/19 08204817
Ammonia Nitrogen 0.0200 0.0300 0.0794 MG/ L NONE 350.1 NA 07/15/19 07164699
Chlorophyll-a, Correcte 1.0 1.00 10.6 MG/CU.M. 10200H 10200H 07/12/19 07/15/19 07164701
Kjeldahl Nitrogen 0.190 0.200 0.825 MG/L 351.2 351.2 07/23/19 07/24/19 07284739
Nitrite as Nitrogen 0.0200 0.0200 0.028 MG/ L NONE 354.1 NA 07/12/19 07314750
Pheophytin-a 1.0 1.00 3.2 MG/CU.M. 10200H 10200H 07/12/19 07/15/19 07164701
Phosphorus 0.00800 0.0100 0.439 MG/L 365.2 365.2 07/18/19 07/19/19 07214719
Phosphorus, -ortho 0.00800 0.0100 0.142 MG/ L NONE 365.2 NA 07/12/19 07164696
Solids, Total Suspended 6.67 6.67 125 MG/L NONE 160.2 NA 07/16/19 07174715
Solids, Volatile Suspen 6.67 6.67 9.33 MG/L NONE 160.4 NA 07/16/19 07174716
Total Organic Carbon 0.500 1.00 3.9 MG/L NONE 415.1 NA 07/23/19 07254733

(a) DOD and/or NELAC Accredited Analyte.

Sample 008489-03,

Inorganic Analyses
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ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008489 Report Date: 08/20/2019
Project Name: LOWER RIVER NELAC Certified - IL100308
Blank Prep Analysis Prep Analysis QOC Lab

Analyte LOD LOQ Result Units Method Method Date Date Run Number
(a) Nitrate-N 0.80 1.0 ND MG/L NONE 300.0 NA 08/19/19 08204817 008489-02B1
Ammonia Nitrogen 0.020 0.030 ND MG/L NONE 350.1 NA 07/15/19 07164699 008488-13B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 07/12/19 07/15/19 07164701 008489-02B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/L 351.2 351.2 07/23/19 07/24/19 07284739 008489-01B1
Nitrite as Nitrogen 0.020 0.020 ND MG/L NONE 354.1 NA 07/12/19 07314750 008489-01B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 07/12/19 07/15/19 07164701 008489-02B1
Phosphorus 0.008 0.010 ND MG/ L 365.2 365.2 07/18/19 07/19/19 07214719 008489-02B1
Phosphorus, -ortho 0.008 0.010 ND MG/L NONE 365.2 NA 07/12/19 07164696 008489-02B1
Solids, Total Suspen 1.0 1.0 ND MG/L NONE 160.2 NA 07/16/19 07174715 008489-03B1
Solids, Volatile Sus 1.0 1.0 ND MG/L NONE 160.4 NA 07/16/19 07174716 008489-03B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 07/23/19 07254733 008489-01B1

(a) DOD and/or NELAC Accredited Analyte

Inorganic Method Blanks for 008489
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LABORATORY CONTROL SAMPLE REPORT

ARDL, INC. 400 Aviation Drive;

Lab Report No: 008489

P.O. Box 1566

Mt. Vernon, IL 62864

Report Date: 08/20/2019

Project Name:

LOWER RIVER

NELAC Certified - IL100308

LCS 1 ICS 1 ILCS 1 LCS 2

Analyte Result Level % Rec Result
(a) Nitrate-N 12.7 14.0 91 -
Ammonia Nitrogen 0.99 1.0 99 -
Kjeldahl Nitrogen 0.83 1.0 83 -
Nitrite as Nitrogen 1.0 1.0 102 -
Phosphorus 0.67 0.67 100 --
Phosphorus, -ortho 0.10 0.10 101 --
Total Organic Carbon 8.7 10.0 87 -

LCS 2 LCS 2 % Rec

Level % Rec Limits
== - 90-110
== - 80-120
- - 80-120
80-120
80-120
-- 80-120
- -- 76-120

Mean Analytical QC Lab

% Rec Run Number
=T 08204817 008489-02C1
== 07164699 008488-13C1
-- 07284739 008489-01C1
- 07314750 008489-01C1
- 07214719 008489-0zC1
- 07164696 008489-02C1
-- 07254733 008489-01C1

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008489
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€T 0 6 dbed - 6878 Hoday 1adV

MATRIX SPIKE/SPIKE DUPLICATE REPORT
P.O. Box 1566 Mt. Vernon,

ARDL, INC. 400 Aviation Drive;

Lab Report No: 008489

Report Date:

IL

62864

08/20/2019

Project Name: LOWER RIVER NELAC Certified - IL100308

Sample Sample MS MS MS MSD MSD MSD % Rec RPD QC Lab

Analyte Matrix Result Result Level % Rec Result Level % Rec Limits RPD Limit Run Number
(a) Nitrate-N WATER 2.4 9.5 8.0 89 9.6 8.0 89 75-125 1 20 08204817 008489-02MS
Ammonia Nitrogen WATER 0.051 2.1 2.0 101 2.2 2.0 105 75-125 4 20 07164699 008489-01MS
Kjeldahl Nitrogen WATER 0.76 1.4 0.80 83 1.6 0.80 107 75-125 13 20 07284739 008489-01MS
Nitrite as Nitrogen WATER 0.021 0.99 1.0 97 0.99 1.0 97 75-125 1 20 07314750 008489-01MS
Phosphorus WATER 0.43 1.2 0.83 99 1.2 0.83 98 75-125 0 20 07214719 008489-02MS
Phosphorus, -ortho WATER 0.14 0.25 0.10 108 0.24 0.10 96 75-125 5 20 07164696 008489-02MS
Total Organic Carbon WATER 3.8 8.4 5.0 91 8.3 5.0 90 76-120 1 20 07254733 008489-01MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008489

Page 1 of 1



€T 40 0T 9bed - 6878 Hoday 1adVY

SAMPLE DUPLICATE REPORT

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

Lab Report No: 008489 Report Date: 08/20/2019
Project Name: LOWER RIVER NELAC Certified - IL100308

Sample First Second Percent Mean Analytical QC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1,D2) Run Number
Chlorophyll-a, Corrected 9.1 7.6 -- MG/CU.M. 18 -- 07164701 008489-02D1
Pheophytin-a 2.6 6.2 -- MG/CU.M. 82* -- 07164701 008489-02D1
Solids, Total Suspended 125 126 - MG/L 1 - 07174715 008489-03D1
Solids, Volatile Suspend 9.3 10.0 -- MG/L 7 -- 07174716 008489-03D1
Total Organic Carbon 3.8 3.9 == MG/L 2 -- 07254733 008489-01D1
* indicates that agreement between duplicates is greater than 20%. See Case Narrative for exceptions.

(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008489
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Sample Receipt Information

Including as appropriate:

« COCs
 Cooler Receipts
« Airbills

e Email Communication/
Instructions from Customer

ARDL Data Package 8489 - Inorganics

N:\ARDL Case Narratives\ARDL Data Package Contents.pdf- Revised June 21, 2019 Authorized By: DSD-QAQO
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ARDL, Inc.

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

(618) 244-3235Phone  (618) 244-1149 Fax

PL/-97

CHAIN OF CUSTODY RECORD

PROJECT
Lower River

Fl

SAMPLERS: (Signatur

L 08j0.F"C 6TCU.R...-

PRESERVATION

SPECIFY
CHEMICALS
ADDED AND

L] FINAL pH IF
&-re,,Q,,t{l‘-Cllj 5 Q.4 I f ‘ / / I I. I o ety
SAMPLENI:1IMBER DATE TIME 1t I OR
' 1 1 ] SAMPLE LOCATION
ul 1) ’ [ | ’ ’ ]

OPR-2RM44 TTOVTT04; | [+ XIXIXEXEX X X

OPR-3 RM80 I 1112 [¥]  XEXEXEX[EX] . X X

OPR-4RM 110 TrTITar XXX LR IK [ 7~
—WINVH/(fIM:| = % ) X

luUWd Wt ICU\ (

\4

1
L

i R:J.in. quished by: (Signature) 3

1-
=l

f

odayM 1aMy

I DIt 7 W

N |
. ) ) Received ature)

b Received for L(g/>ratory by: Date

- 80O+0

(o

1'191053

Time

Shipping Ticket No.

REMARKS/SPECIAL INST

*Preserved with HiSO4

RUCTIONS:

PURCHASE ORDER NO:

€T Jo 2T obed




COOLER RECEIPT REPORT

ARDL, INC.
ARDL'#::'9_4_P_9'I“' '_ Cooler# NO Ale.
Number of Coolers in Shipment: ___ , -
0
Project: L oW c.r Et/ [..-l Date Received: ~7-11-19 lu .. T
A. PRELIMINARY EXMINATION PHASE: Date cooler was opened: ﬁﬂ CJ (Signature) /) ./I] "'C'/U C"(_m_l
1. Did cooler come with a shipping SHP (QIrDIll, BLC.) 2. ... iiiiieiiie e et e et e e st e e te e e steeenaseesnaeenbaeens YES @
If YES, enter carrier name and airbill number here: L, ‘A"w,W-‘J‘"—"‘E“‘“d“m”"<””',:M:-->"'”) _
2. Were custody Seals 0N OULSIAE OF COOIBIT. ... ..ottt et h e h e ee et b ettt en bt et e este et e ee e e enaean YES NIA
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of arrival? ... YES Nog
4. Did you screen samples for radioactivity USING @ GeIgEr COUNTEI? ......uuiiieiiiiiiiiiieeiiiiiiiitee e s sibeeeee e s s ee e e s s aibbeeeeeessssbbreeeaesaans '@l NO
5. Were custody papers sealed in @ PIastiC DAG? .........ociiiiiiiiie ittt e et e e sraeaare s YES
6. Were custody papers filled out properly (ink, signed, etc)’L'/de,ludZ,&|W1,,a(f',e'tf<&r-f(7f(°|ft ..... YES € NIA
7. Were custody papers signed in appropriate place by ARDL PEISONNEI?.........cccciiiriiiiiniiiiiiciit et NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form ............ccccoevveiiiiiinnnnne @" NO NIA
9. Was a separate container provided for measuring temperature? YES_ NO / 046’V6 df Ioler Temp. O_°§ c
.
B. LOG-IN PHASE: Date samples were logged-in: IL L21-1 9 (Signature) _6_ JAL-,G{ C. /@hﬁg—ﬁtﬁi fdctor :.0) c
.
10. Describe type of packing in cooler, =--=:'-""7/ i ——H' '=-\V=—m—— =
11.  Were all samples sealed in separate PIAStIC DAGS? .........uiviiiiiiiiii ittt YES €,)NIA
12. Did all containers arrive unbroken and were labels in good CONItION? ...........cccouiiiiiiieiniii e NO
13, Were Sample 18DEIS COMPIELE?...... ..ottt ettt ettt ee et s e s e s st et ee et es e e eaeses et e sen e e e es e nnneea NO
14.  Did all sample labels agree With CUSIOAY PAPEIS? ........ciiiiiiiiiiiii ittt bttt sb et nb et b bt enenre e e @:' NO
15.  Were correct containers used for the teStS INAICAIEA? ............iiii i e e e e e e e e e e e e e e s aabba s @E NO
16.  Was pH correct on preserved WALEI SAMPIES?........ciuii ittt ate ettt ate st et eteateseeseasease e eseaaesseneeseaaeneeneenenseeeneanes € - NO NIA
1 7l as a sufficient amount of sample sent for teStS INAICAIEA?.........c.oiiiiiiiiiiie e NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES nNo CN7A
19. Was the ARDL project coordinator notified of any defiCiENCIES? ........ccivriiiiiiiereiee it ene YES NO @'
Comments and/or Corrective Action: | Sam le Transfer
Fraction Fraction
| AY (/

Area # Area#t

LS L hcse

By By

AL
On On
Tt =19

Chain-of-Custody# A [ A

(By: Signature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02122117
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. PO Box 1566

L ? 400 Aviation Drive
( ‘ Mt. Vernon, IL 62864
} ‘ 618-244-3235
e 2 Inc.

www.ardlinc.com
Environmental | Analytical | Management | Safety

Customer Name: SLCOE Date: 9/24/19
Project Name: Lower River Lab Name: ARDL, Inc.
Samples Received at ARDL: 9/3/19 ARDL Report No.: 8515

CASE NARRATIVE

Customer Date Lab ID
Sam12le No. Collected Number Anal ses Reguested
OPR-2 RM 44 9/3/19 8515-01 Inorganics(1)
OPR-3 RM 80 9/3/19 8515-02 Inorganics(1)
OPR-4 RM 110 9/3/19 8515-03 Inorganics(1)
OPR-5 RM 150 9/3/19 8515-04 |norganics{1
SLH-2 RM 177 9/3/19 8515-05 Inorganics(1)
SLH-1 RM 162 9/3/19 8515-06 Inorganics(1)
SLH-15 RM 120 9/3/19 8515-07 Inorganics(l

(1) Including ammonia, chlorophyll/pheophytin, nitrate, nitrite, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:
TOC were analyzed by an accredited outside laboratory due to instrument status.

The samples for nitrate and nitrite were analyzed by lon Chromatography using Method 300.0 due to
instrument status. Samples were analyzed within holding times.

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.

DUPLICATE

Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO of the
duplicate analyses met criteria, except chlorophyll-a and pheophytin-a.

"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 2
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http://www.ardlinc.com/

Project Name: Lower River ARDL Report No.: 8515
CASE NARRATIVE (Continued)

DATA REPORTING QUALIFIERS
The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

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.

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

Dean S. Dickerson
Technical Services Manager

Page 2 of 2
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8515 - Inorganic

N:\ARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019 Authorized By: DSD-QAO
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ARDL,
400 Aviation Drive;

INC.

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008515 Report Date: 09/24/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008515-01 Sampling Loc'n: LOWER RIVER Matrix: WATER
Field ID: OPR-2 RM 44 Sampling Date: 09/03/2019 Moisture: NA
Received: 09/03/2019 Sampling Time: 1038
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 J 0.0295 MG/L NONE 350.1 NA 09/04/19 09054857
Chlorophyll-a, Correcte 1.0 1.00 13.6 MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Kjeldahl Nitrogen 0.190 0.200 0.697 MG/ L 351.2 351.2 09/09/19 09/10/19 09124866
1 2]
)
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Phosphorus 0.00800 0.0100 0.51 MG/ L 365.2 365.2 09/12/19 09/13/19 09174893
Phosphorus, -ortho 0.00800 0.0100 0.252 MG/L NONE 365.2 NA 09/04/19 09124868
Solids, Total Suspended 10.0 10.0 199 MG/L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 10.0 10.0 15.0 MG/L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 4.1 MG/L NONE 415.1 NA 09/17/19 09244911

(a) DOD and/or NELAC Accredited Analyte.

Sample 008515-01,

Inorganic Analyses

Page 1 of 1



8T J0 G abed - GTG8 Hoday 1ayV

Lab Report No: 008515

ARDL, INC.
P.O. Box 1566
Mt. Ver '‘non, Illinois 62864

400 Aviation Drive;

Report Date: 09/24/2019

Project Name: LOWER RIVER

Project No:

Analysis: 1Inorganics
NELAC Certified - IL100308

ARDL No: 008515-02 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: OPR-3 RM 80 Sampling Date: 09/03/2019 Moisture: NA

Received: 09/03/2019 Sampling Time: 0856

Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0413 350.1 NA 09/04/19 09054857
Chlorophyll-a, Correcte 1.0 1.00 13.6 MG/CU.M. 10200H 09/04/19 09/09/19 09164886
Kjeldahl Nitrogen 0.190 0.200 0.631 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 1.05 300.0 NA 09/04/19 09064859
Nitrite as Nitrogen 0.400 0.500 ND 300.0 NA 09/04/19 09064858
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 09/04/19 09/09/19 09164886
Phosphorus 0.00800 0.0100 0.544 365.2 09/12/19 09/13/19 09174893
Phosphorus, -ortho 0.00800 0.0100 0.138 365.2 NA 09/04/19 09124868
Solids, Total Suspended 10.0 10.0 216 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 10.0 10.0 15.0 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 5.0 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008515-02, Inorganic Analyses

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

Lab Report No: 008515 Report Date: 09/24/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008515-03 Sampling Loc'n: LOWER RIVER Matrix: WATER
Field ID: OPR-4 RM 110 Sampling Date: 09/03/2019 Moisture: NA
Received: 09/03/2019 Sampling Time: 1230
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0341 MG/L NONE 350.1 NA 09/04/19 09054857
Chlorophyll-a, Correcte 1.0 1.00 15.9 MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Kjeldahl Nitrogen 0.190 0.200 0.563 MG/L 351.2 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 1.03 MG/ L NONE 300.0 NA 09/04/19 09064859
Nitrite as Nitrogen 0.400 0.500 ND MG/ L NONE 300.0 NA 09/04/19 09064858
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Phosphorus 0.00800 0.0100 0.51 MG/L 365.2 365.2 09/12/19 09/13/19 09174893
Phosphorus, -ortho 0.00800 0.0100 0.211 MG/L NONE 365.2 NA 09/04/19 09124868
Solids, Total Suspended 10.0 10.0 217 MG/L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 10.0 10.0 16.0 MG/L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 4.1 MG/ L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008515-03,

Inorganic Analyses

Page 1 of 1
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ARDL,
400 Aviation Drive;

INC.

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008515 Report Date: 09/24/2019

Project Name: LOWER RIVER Analysis: 1Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008515-04 Sampling Loc'n: LOWER RIVER Matrix: WATER
Field ID: OPR-5 RM 150 Sampling Date: 09/03/2019 Moisture: NA
Received: 09/03/2019 Sampling Time: 1405
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 J 0.0203 MG/ L NONE 350.1 NA 09/04/19 09054857
Chlorophyll-a, Correcte 1.0 1.00 11.3 MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Kjeldahl Nitrogen 0.190 0.200 0.869 MG/L 351.2 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 1.02 MG/L NONE 300.0 NA 09/04/19 09064859
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/04/19 09064858
Pheophytin-a 1.0 1.00 4.5 MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Phosphorus 0.00800 0.0100 0.60 MG/L 365.2 365.2 09/12/19 09/13/19 09174893
Phosphorus, -ortho 0.00800 0.0100 0.138 MG/ L NONE 365.2 NA 09/04/19 09124868
Solids, Total Suspended 10.0 10.0 319 MG/L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 10.0 10.0 26.0 MG/L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 4.1 MG/ L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008515-04,

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

Lab Report No: 008515 Report Date: 09/24/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008515-05 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: SLH-2 RM 177 Sampling Date: 09/03/2019 Moisture: NA

Received: 09/03/2019 Sampling Time: 1330

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 J 0.0266 MG/L NONE 350.1 NA 09/04/19 09054857
Chlorophyll-a, Correcte 1.0 1.00 9.1 MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Kjeldahl Nitrogen 0.190 0.200 0.849 MG/L 351.2 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 ND MG/L NONE 300.0 NA 09/04/19 09064859
Nitrite as Nitrogen 0.400 0.500 ND MG/ L NONE 300.0 NA 09/04/19 09064858
Pheophytin-a 1.0 1.00 5.2 MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Phosphorus 0.00800 0.0100 0.687 MG/L 365.2 365.2 09/12/19 09/13/19 09174893
Phosphorus, -ortho 0.00800 0.0100 0.333 MG/L NONE 365.2 NA 09/04/19 09124868
Solids, Total Suspended 10.0 10.0 377 MG/ L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 10.0 10.0 30.0 MG/L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 4.2 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008515-05,

Inorganic Analyses
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ARDL, INC.

400 Aviation Drive;

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008515 Report Date: 09/24/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008515-06 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: SLH-1 RM 162 Sampling Date: 09/03/2019 Moisture: NA

Received: 09/03/2019 Sampling Time: 1530

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0646 MG/ L NONE 350.1 NA 09/04/19 09054857
Chlorophyll-a, Correcte 1.0 1.00 13.6 MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Kjeldahl Nitrogen 0.190 0.200 0.754 MG/L 351.2 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 1.05 MG/ L NONE 300.0 NA 09/04/19 09064859
Nitrite as Nitrogen 0.400 0.500 ND MG/ L NONE 300.0 NA 09/04/19 09064858
Pheophytin-a 1.0 1.00 3.9 MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Phosphorus 0.00800 0.0100 0.575 MG/L 365.2 365.2 09/12/19 09/13/19 09174893
Phosphorus, -ortho 0.00800 0.0100 0.141 MG/L NONE 365.2 NA 09/04/19 09124868
Solids, Total Suspended 10.0 10.0 311 MG/ L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 10.0 10.0 24.0 MG/L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 4.4 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008515-06,

Inorganic Analyses
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ARDIL, INC.
400 Aviation Drive; P.O. Box 1566
Mt. Vernon, Illinois 62864

Lab Report No: 008515 Report Date: 09/24/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008515-07 Sampling Loc'n: LOWER RIVER Matrix: WATER
Field ID: SLH-15 RM 120 Sampling Date: 09/03/2019 Moisture: NA
Received: 09/03/2019 Sampling Time: 1600
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0386 MG/L NONE 350.1 NA 09/04/19 09054857
Chlorophyll-a, Correcte 1.0 1.00 J 11.3 MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Kjeldahl Nitrogen 0.190 0.200 0.877 MG/ L 351.2 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 ND MG/ L NONE 300.0 NA 09/04/19 09064859
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/04/19 09064858
Pheophytin-a 1.0 1.00 J 1.4 MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886
Phosphorus 0.00800 0.0100 0.67 MG/ L 365.2 365.2 09/12/19 09/13/19 09174893
Phosphorus, -ortho 0.00800 0.0100 0.146 MG/L NONE 365.2 NA 09/04/19 09124868
Solids, Total Suspended 10.0 10.0 381 MG/L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 10.0 10.0 30.0 MG/ L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 4.3 MG/ L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008515-07,

Inorganic Analyses

Page 1 of 1
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BLANK SUMMARY REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008515 Report Date: 09/24/2019
Project Name: LOWER RIVER NELAC Certified - IL100308
Blank Prep Analysis Prep Analysis QC Lab

Analyte LOO LOQ Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/ L NONE 350.1 NA 09/04/19 09054857 008515-01B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886 008515-07B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/ L 351.2 351.2 09/09/19 09/10/19 09124866 008515-01B1
Nitrate as Nitrogen 0.80 1.0 ND MG/L NONE 300.0 NA 09/04/19 09064859 008515-01B1
Nitrite as Nitrogen 0.40 0.50 ND MG/L NONE 300.0 NA 09/04/19 09064858 008515-01B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 09/04/19 09/09/19 09164886 008515-07B1
Phosphorus 0.008 0.010 ND MG/ L 365.2 365.2 09/12/19 09/13/19 09174893 008515-01B1
Phosphorus, -ortho 0.008 0.010 ND MG/L NONE 365.2 NA 09/04/19 09124868 008515-04B1
Solids, Total Suspen 1.0 1.0 ND MG/L NONE 160.2 NA 09/09/19 09164884 008515-03B1
Solids, Volatile Sus 1.0 1.0 ND MG/L NONE 160.4 NA 09/09/19 09164885 008515-03B1
Total Organic Carbon 0.50 1.0 ND MG/ L NONE 415.1 NA 09/17/19 09244910 008515-02B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 09/17/19 09244911 008515-01B1

(a) DOD and/or NELAC Accredited Analyte

Inorganic Method Blanks for 008515

Page 1 of 1



LABORATORY CONTROL SAMPLE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864

Lab Report No: 008515 Report Date: 09/24/2019
Project Name: LOWER RIVER NELAC Certified - IL100308
ICS 1 LCs 1 ILCS 1 LCS 2 LCS 2 LCS 2 % Rec Mean Analytical QC Lab
Analyte Result Level % Rec Result Level % Rec Limits % Rec Run Number
Ammonia Nitrogen 0.99 1.0 99 - -- - 80-120 - 09054857 008515-01C1
Kjeldahl Nitrogen 0.93 1.0 93 - == == 80-120 - 09124866 008515-01C1
Nitrate as Nitrogen 12.8 14.0 91 - - - 80-120 -- 09064859 008515-01C1
Nitrite as Nitrogen 6.4 7.0 92 - - - 80-120 == 09064858 008515-01C1
Phosphorus 0.65 0.67 98 - - - 80-120 - 09174893 008515-01C1
Phosphorus, -ortho 0.092 0.10 92 == == == 80-120 - 09124868 008515-04C1
Total Organic Carbon 9.0 10.0 90 = - -- 76-120 -- 09244910 008515-02C1
Total Organic Carbon 8.9 10.0 89 -— -— - 76-120 -- 09244911 008515-01C1

8T 40 2T abed - GTS8 Hoday 1ayV

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008515 Page 1 of 1
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MATRIX SPIKE/SPIKE DUPLICATE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864

Lab Report No: 008515 Report Date: 09/24/2019
Project Name: LOWER RIVER NELAC Certified - IL100308

Sample Sample MS MS MS MSD MSD MSD % Rec RPO QC Lab

Analyte Matrix Result Result Level % Rec Result Level % Rec Limits RPO Limit Run Number
Ammonia Nitrogen WATER J 0.030 2.1 2.0 104 2.1 2.0 103 75-125 1 20 09054857 008515-01MS
Kjeldahl Nitrogen WATER 0.70 1.5 0.80 94 1.6 0.80 109 75-125 8 20 09124866 008515-01MS
Nitrate as Nitrogen WATER 1.0 8.0 8.0 87 8.0 8.0 88 75-125 1 20 09064859 008515-01MS
Nitrite as Nitrogen WATER ND 4.0 4.0 100 4.1 4.0 101 75-125 2 20 09064858 008515-01MS
Phosphorus WATER 0.51 1.3 0.83 101 1.3 0.83 99 75-125 1 20 09174893 008515-01MS
Phosphorus, -ortho WATER 0.14 0.24 0.10 103 0.24 0.10 100 75-125 1 20 09124868 008515-04MS
Total Organic Carbon WATER 4.1 8.3 5.0 84 8.2 5.0 83 76-120 1 20 09244911 008515-01MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008515 Page 1 of 1
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SAMPLE DUPLICATE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566

Lab Report No: 008515

Mt. Vernon, IL

62864

Report Date: 09/24/2019

Project Name: LOWER RIVER

NELAC Cert

ified - IL100308

Sample First Second Percent Mean Analytical QC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1, D2) Run Number
Chlorophyll-a, Corrected 11.3 9.1 - MG/CU.M. 22% -- 09164886 008515-07D1
Pheophytin-a 1.4 3.6 == MG/CU.M. 88* -- 09164886 008515-07D1
Solids, Total Suspended 217 229 == MG/ L 5 -- 09164884 008515-03D1
Solids, Volatile Suspend 16.0 16.0 - MG/ L 0 -- 09164885 008515-03D1

* indicates that agreement between duplicates is greater than 20%.
(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008515

See Case Narrative

for exceptions.

Page 1 of 1



Sample Receipt Information

Including as appropriate:

- COCs
» Cooler Receipts
» Airbills

 Email Communication/
Instructions from Customer

ARDL Data Package 8515 - Inorganic

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# ,aa..J 5 /5 Coolert [ =<
- Number of Coolers in Shipment: ___.-L.;,
Project: Low er Rtr/e V- Date Received: 9-3-19
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: 9 i 1 2 (Signature) , a( s E /I VE,,
1. Did cooler come with a shipping Slip (QIrbDill; ©TC.)2.......ueiiiiiii ettt YES @----._
If YES, enter carrier name and airbill number here: Mg ] e ™) _
2. Were custody Seals 0N OULSIAE OF COOIEI? ......coiuuiiiiiiiie ittt ettt e e ekt e e e s bt e e e be e e e bt e e e snbeeesbneeeans YES N/A
How many and where? Seal Date: Seal Name:
3. Were custody seals unbroken and intact at the date and time of arrival?.............cei i YES NO
4. Didyou screen samples for radioactivity Using & GeIiger COUNEI?.........cocuiiiirriierierrieseeeree s e neeas tES NO
5. Were custody papers sealed in @ PlastiC DAG? .........cocuuiiiiiiiiiii e YES @_,|
6. Were custody papers filled out properly (iNK, SIgNEd, BLC.)7? . ...uiiiiiiiiiiiii e e @' NO N/A
7. Were custody papers signed in appropriate place by ARDL PEISONNEI?..........ccociiiiiiiiiiiiiie e ' NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form...............ccccceeveneneee. NO NIA
9. Was a separate container provided for measuring temperat/[_g? YEMN_QQ v_. Obﬂe;d (}o.oler TCBOnrqr%ctlg_nfe;ct?F 8_‘0_ c
B. LOG-INPHASE: Date samples were logged-in: q =i?2J g 1 (Signature) . ——rJ-—-—c =
10. Describe type of packing in ggoler;,- " ==_...-...aa.<'---'U!.,, =-- €=
11. Were all samples sealed in separate Plastic DAGS? ........ciiiiiiiiieiiiiei ettt sttt sttt b e YES N/A
12. Did all containers arrive unbroken and were labels in good CONAItIONT............iiiiiiiiiiiii e @- NO
13. Were sample 18DEIS COMPIBIE?.........ooiiiiiii ittt b et e bt h bt b e eb e se e b et e et eb e e bbbt ent e b s @ NO
14. Did all sample labels agree with CUSIOAY PAPEIS? .....ooiiiiiiiiiiiiiie ettt ettt e b sb e e tee e b beenbe e e e e sbeesbeeanneeas € no
15. Were correct containers used for the testS INAICALEA? ..........ccoiiiiiiiii s =" NO
16. Was pH correct on preserved Water SAMPIES?..........oouii ittt ettt @ NO N/A
17. Was a sufficient amount of sample sent for tests INAICAIEUA?..........c.uiiiiiiiiii e €5' no
18. Were bubbles absent in VOA samples? If NO, list by sample #: vyes No NIA'
19. Was the ARDL project coordinator notified of any defiCienCIES?.........cccciiiiiiiiiie s YES No U,VA-
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
a--1£
Area# Area#t
IVEt-ilwe
By By
- -
On On
- -l-19
Chain-of-Custody #
(By: Signature) Date:

M:IADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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COOLER RECEIPT REPORT
ARDL. INC.

ARDL - 51/1S Cooler # .2 CC-/
Number of Coo7lers in Shipment: _7_

J
Project: Li wer N.oveswr Date Received: _ 7 —~3-/9

A. PRELIMINARY EXAMINATION PHASE: Date cooler was openetq_ iﬁ (Signature) I_"\]t/S:“<'e:“/'..'C

1. Did cooler come with a shipping SlP (QIrDIll; BTC.)2.. ..o ittt et se e sbe e e e nneas YES €
If YES, enter carrier name and airbill number here: I N A B I
2. Were custody seals 0N OULSIAE Of COOIEI? ..ottt ne s e nnee e YES N/A
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and lime of @rrival?..............cocoiiiiiiiiii e YES NO
4. Didyou screen samples for radioactivity using @ Geiger COUNTEI?. ........cuuiiiirieriieiiriinie ettt sbe e NO
5.  Were custody papers sealed in @ PlastiC DAG? ..........ooiiiiiiiiiiiiie ettt e e YES
6.  Were custody papers filled out properly (inK, SIgNed, BC.)7.....coiiiiiiiiiiiiiii et ' NO N/A
7. Were custody papers signed in appropriate place by ARDL PErSONNEI? .........ccoiiiiiiiiiiiiniieie e @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form ...........cccccccvviniiiinnnn. € NO N/A
9. Was a separate container provided for measuring temperature? ~ YES_ =~ NO__ Otﬁﬁ(}ﬁlooler TCecr)Tr]rpe'ch'(;i{ﬁ'f a%tor é,Q c
B. LOG-IN PHASE: Date samples were logged-in: & M 9 (Signature) [LI/ff.r:t-e /1 ..-c: .,,.I’VC../
10. Describe type of packing incooler:,  h"™"'=-a_-21"-'===q; |-(-"="—-—-——————
11. Were all samples sealed in separate PlastiC DAGS?........ciiuuiii ittt et e e e e e st e e e anneeas ves N6.:: nia
12. Did all containers arrive unbroken and were labels in good CONAILION ...........c.ciiiiiiiiiiieiie e |D' NO
13. Were SamPle [ADEIS COMPIEIE?.............iiiiiee ittt ettt ettt ee et et ettt et et te et et et e e et et es et easete s e e et eas et ete b ese s eseresesena ru™ no
14. Did all sample labels agree With CUSTOTY PAPEIS?..........iiiiiiiiiiiieiii ettt nes € ; NO
15. Were correct containers used for the tests INAICAtEA?...........oiouiiiiiiici e € ' NO
16. Was pH correct on preserved WAtEr SAMPIES? .........uiiiiiii ittt ettt et ee e et e e et be e e e sttt e e s beteeasaee e e asbeeeabaeeeanbeeeesnbeaesrbeeeans € NO N/A
17. Was asufficient amount of sample sent for tests INAICAIEA? ..........c.uiiiiiiiiiii e |¥ESI NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO (!VA'
19. Was the ARDL project coordinator notified of any defiCiENCIES?...........c..ov.oivieeeeeeeeeeee oo YES NO @A"
Comments and/or Corrective Action: | Sam le Transfer
Fraction Fraction
Area# Area#
2z
By By
Al
On [ on
Ct -t./-If
Chain-of-Custody # /J/ // 1
(By: Sionature) Date:

M:IADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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PO Box 1566

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

Inc. www.ardlinc.com

Environmental | Analytical | Management | Safety

Customer Name: SLCOE Date: 10/1/19
Project Name: Illinois River Lab Name: ARDL, Inc.
Samples Received at ARDL: 9/5/19 ARDL Report No.: 8516

CASE NARRATIVE

Customer Date Lab ID

Sam le No. Collected Number Anal ses Reguested
IL-2 9/4/19 8516-01 Inorganics(1)
IL-6 9/4/19 8516-02 Inorganics(1)
IL-7 9/4/19 8516-03 Inorganics(1)
IL-8 9/4/19 8516-04 Inorganics(1)
IL-9 9/4/19 8516-05 Inorganics(1)

(1) Including ammonia, chlorophyll/pheophytin, nitrite, nitrate, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:

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

Nitrate and nitrite were analyzed by lon Chromatography using Method 300.0 due to instrument status.
Samples were analyzed within holding times.

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.

DUPLICATE
Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TOC, TSS, and TVSS. RPO of
the duplicate analyses met criteria.

DATA REPORTING QUALIFIERS
The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

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

Dean S. Dickerson
Technical Services Manager

"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 1

ARDL Report 8516 - Page 1 of 15



http://www.ardlinc.com/

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 8516 - Inorganic

N:\ARDLCase Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019 Authorized By: DSD-QAQO
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ARDL, INC.

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

Lab Report No: 008516 Report Date: 10/01/2019

Project Name: ILLINOIS RIVER Analysis: 1Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008516-01 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1IL-2 Sampling Date: 09/04/2019 Moisture: NA
Received: 09/05/2019 Sampling Time: 1137
Prep Analysis Prep Analysis Run
Analyte LOO LOO Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0652 MG/ L NONE 350.1 NA 09/09/19 09164887
Chlorophyll-a, Correcte 1.0 1.00 17.2 MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898
Kjeldahl Nitrogen 0.190 0.200 0.882 MG/L 351.2 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 1.67 MG/L NONE 300.0 NA 09/05/19 09064861
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/05/19 09064860
Pheophytin-a 1.0 1.00 3.1 MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898
Phosphorus 0.00800 0.0100 0.449 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.302 MG/L NONE 365.2 NA 09/05/19 09164888
Solids, Total Suspended 4.0 4.00 29.2 MG/L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 4.0 4.00 4.4 MG/L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 4.0 MG/ L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008516-01,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

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

Lab Report No: 008516 Report Date: 10/01/2019

Project Name: ILLINOIS RIVER Analysis: 1Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008516-02 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: IL-6 Sampling Date: 09/04/2019 Moisture: NA
Received: 09/05/2019 Sampling Time: 1145
Prep Analysis Prep Analysis Run
Analyte LOD LOO Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0705 MG/L NONE 350.1 NA 09/09/19 09164887
Chlorophyll-a, Correcte 1.0 1.00 ND MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898
Kjeldahl Nitrogen 0.190 0.200 1.18 MG/L 351.2 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 1.74 MG/L NONE 300.0 NA 09/05/19 09064861
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/05/19 09064860
Pheophytin-a 1.0 1.00 11.8 MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898
Phosphorus 0.00800 0.0100 0.471 MG/ L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.319 MG/L NONE 365.2 NA 09/05/19 09164888
Solids, Total Suspended 4.0 4.00 41.2 MG/ L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 4.0 4.00 4.8 MG/ L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 3.8 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008516-02, Inorganic Analyses

Page 1 of 1



GT Jo G abed - 9158 Hoday 1AV

Lab Report No: 008516

ARDL, INC.
400 Aviation Drive;

Mt. Vernon,

P.O. Box 1566
Illinois 62864

Report Date:

10/01/2019

Project Name: ILLINOIS RIVER

Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008516-03 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: IL-7 Sampling Date: 09/04/2019 Moisture: NA
Received: 09/05/2019 Sampling Time: 1103
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0777 MG/ L NONE 350.1 NA 09/09/19 09164887
Chlorophyll-a, Correcte 1.0 1.00 9.1 MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898
Kjeldahl Nitrogen 0.190 0.200 0.753 MG/ L 351.2 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 1.76 MG/L NONE 300.0 NA 09/05/19 09064861
Nitrite as Nitrogen 0.400 0.500 ND MG/ L NONE 300.0 NA 09/05/19 09064860
Pheophytin-a 1.0 1.00 3.6 MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898
Phosphorus 0.00800 0.0100 0.462 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.34 MG/L NONE 365.2 NA 09/05/19 09164888
Solids, Total Suspended 4.0 4.00 41.2 MG/ L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 4.0 4.00 4.4 MG/L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 3.8 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008516-03,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

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

Lab Report No: 008516 Report Date: 10/01/2019

Project Name: ILLINOIS RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008516-04 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1IL-8 Sampling Date: 09/04/2019 Moisture: NA
Received: 09/05/2019 Sampling Time: 0950
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0811 MG/ L NONE 350.1 NA 09/09/19 09164887
Chlorophyll-a, Correcte 1.0 1.00 13.6 MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898
Kjeldahl Nitrogen 0.190 0.200 0.996 MG/ L 351.2 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 1.75 MG/L NONE 300.0 NA 09/05/19 09064861
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/05/19 09064860
Pheophytin-a 1.0 1.00 6.1 MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898
Phosphorus 0.00800 0.0100 0.522 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.302 MG/ L NONE 365.2 NA 09/05/19 09164888
Solids, Total Suspended 4.0 4.00 56.0 MG/L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 4.0 4.00 5.6 MG/L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 3.9 MG/ L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008516-04, Inorganic Analyses

Page 1 of 1
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ARDL, INC.

400 Aviation Drive;

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008516 Report Date: 10/01/2019

Project Name: ILLINOIS RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008516-05 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1IL-9 Sampling Date: 09/04/2019 Moisture: NA
Received: 09/05/2019 Sampling Time: 0900
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.103 MG/L NONE 350.1 NA 09/09/19 09164887
Chlorophyll-a, Correcte 1.0 1.00 15.4 MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898
Kjeldahl Nitrogen 0.190 0.200 0.876 MG/L 351.2 351.2 09/09/19 09/10/19 09124866
Nitrate as Nitrogen 0.800 1.00 1.66 MG/L NONE 300.0 NA 09/05/19 09064861
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/05/19 09064860
Pheophytin-a 1.0 1.00 7.4 MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898
Phosphorus 0.00800 0.0100 0.599 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.364 MG/L NONE 365.2 NA 09/05/19 09164888
Solids, Total Suspended 4.0 4.00 72 .4 MG/ L NONE 160.2 NA 09/09/19 09164884
Solids, Volatile Suspen 4.0 4.00 7.6 MG/ L NONE 160.4 NA 09/09/19 09164885
Total Organic Carbon 0.500 1.00 3.9 MG/L NONE 415.1 NA 09/17/19 09244911

(a) DOD and/or NELAC Accredited Analyte.

Sample 008516-05,

Inorganic Analyses

Page 1 of 1
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BLANK SUMMARY REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008516 Report Date: 10/01/2019
Project Name: ILLINOIS RIVER NELAC Certified - IL100308
Blank Prep Analysis Prep Analysis QC Lab

Analyte LOD LOQ Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/L NONE 350.1 NA 09/09/19 09164887 008516-01B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898 008516-01B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/ L 351.2 351.2 09/09/19 09/10/19 09124866 008515-01B1
Nitrate as Nitrogen 0.80 1.0 ND MG/L NONE 300.0 NA 09/05/19 09064861 008516-01B1
Nitrite as Nitrogen 0.40 0.50 ND MG/ L NONE 300.0 NA 09/05/19 09064860 008516-01B1
Pheophytin-a 1.0 1.0. ND MG/CU.M. 10200H 10200H 09/05/19 09/12/19 09174898 008516-01B1
Phosphorus 0.008 0.010 ND MG/ L 365.2 365.2 09/30/19 09/30/19 10014928 008516-01B1
Phosphorus, -ortho 0.008 0.010 ND MG/L NONE 365.2 NA 09/05/19 09164888 008516-02B1
Solids, Total Suspen 1.0 1.0 ND MG/L NONE 160.2 NA 09/09/19 09164884 008515-03B1
Solids, Volatile Sus 1.0 1.0 ND MG/L NONE 160.4 NA 09/09/19 09164885 008515-03B1
Total Organic Carbon 0.50 1.0 ND MG/ L NONE 415.1 NA 09/17/19 09244910 008515-02B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 09/17/19 09244911 008515-01BR1

(a) DOD and/or NELAC Accredited Analyte
Inorganic Method Blanks for 008516

Page 1 of 1



LABORATORY CONTROL SAMPLE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864

Lab Report No: 008516 Report Date: 10/01/2019
Project Name: ILLINOIS RIVER NELAC Certified - IL100308
LCS 1 LCS 1 LCS 1 LCS 2 LCS 2 LCS 2 % Rec Mean Analytical QC Lab
Analyte Result Level % Rec Result Level % Rec Limits % Rec Run Number
Ammonia Nitrogen 1.0 1.0 100 -- - - 80-120 == 09164887 008516-01C1
Kjeldahl Nitrogen 0.93 1.0 93 - -- - 80-120 -- 09124866 008515-01C1
Nitrate as Nitrogen 13.0 14.0 93 - == == 80-120 -- 09064861 008516-01C1
Nitrite as Nitrogen 6.5 7.0 92 - - == 80-120 == 09064860 008516-01C1
Phosphorus 0.63 0.67 94 - - - 80-120 == 10014928 008516-01C1
Phosphorus, -ortho 0.099 0.10 99 == == == 80-120 == 09164888 008516-02C1
Total Organic Carbon 9.0 10.0 90 - - - 76-120 - 09244910 008515-02C1
Total Organic Carbon 8.9 10.0 89 - -- -- 76-120 - 09244911 008515-01C1

GT Jo 6 dbed - 9158 Hoday 1adV

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008516 Page 1 of 1



MATRIX SPIKE/SPIKE DUPLICATE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864

GT 40 0T 9bed - 9158 Hoday 1adV

Lab Report No: 008516 Report Date: 10/01/2019
Project Name: ILLINOIS RIVER NELAC Certified - IL100308

Sample Sample MS MS MS MSD MSD MSD % Rec RPD QC Lab

Analyte Matrix Result Result Level % Rec Result Level % Rec Limits RPD Limit Run Number
Ammonia Nitrogen WATER 0.065 2.1 2.0 103 2.1 2.0 102 75-125 1 20 09164887 008516-01MS
Kjeldahl Nitrogen WATER 0.88 1.7 0.80 101 1.5 0.80 82 75-125 9 20 09124866 008516-01MS
Nitrate as Nitrogen WATER 1.7 8.8 8.0 89 8.8 8.0 89 75-125 1 20 09064861 008516-01MS
Nitrite as Nitrogen WATER ND 4.4 4.0 110 4.4 4.0 109 75-125 0 20 09064860 008516-01MS
Phosphorus WATER 0.45 1.3 0.83 99 1.3 0.83 102 75-125 2 20 10014928 008516-01MS
Phosphorus, -ortho WATER 0.32 0.43 0.10 114 0.43 0.10 111 75-125 1 20 09164888 008516-02MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008516 Page 1 of 1
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SAMPLE DUPLICATE REPORT

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

Lab Report No: 008516 Report Date: 10/01/2019
Project Name: ILLINOIS RIVER NELAC Certified - IL100308

Sample First Second Percent Mean Analytical QC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1, D2) Run Number
Chlorophyll-a, Corrected 17.2 18.2 -- MG/CU.M. 6 -- 09174898 008516-01D1
Pheophytin-a 3.1 2.8 -- MG/CU.M. 10 - 09174898 008516-01D1
Solids, Total Suspended 29.2 29.6 -- MG/L 1 -- 09164884 008516-01D1
Solids, Volatile Suspend 4.4 4.4 -- MG/ L 0 -- 09164885 008516-01D1

(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008516 Page 1 of 1



Sample Receipt Information

Including as appropriate:

« COCs
 Cooler Receipts
» Airbills

« Email Communication/
Instructions from Customer

ARDL Data Package 8516 - Inorganic

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

Authorized By: DSD-QAO

ARDL Report 8516 - Page 12 of 15



ARDL, Inc.

H N
P.O. Box 1566, 400 Aviation Drive, Mt. Vernon, IL 628
(618) 244-3235 Phone  (618) 114-1149 Fax

gslé&

CHAIN OF CUSTODY RECORD

PROJECT
SAMPLERS: (Signature)
Illinois River m PRESERVATION
s ]_]_ / e
\'(,er, Gf".Po.l net 'S 7 fy | ADDEDAND
SAMPLE NUMBER DATE |MIME 1 REMO’;RKS KNOWN
g ’. SAMPLE LOCATION
u ¢
IL-2 Fl<f 1ts") > X | X| X x X
IL-6 o \IL,CH | X X X X X X X
IL-7 Cf-4 |\\( ) X X X X X X X
IL-8 1-'-f £\ ) XXX KX | >KX >
IL-9 1--f {1:rpg [ [x[x[x[x|{x] [x X
15 (vA- IAA NP
3 f
= uisheae/ D, T IVWvEd I ake): REMARKS/SPECIAL INSTRUCTIONS:
g Hrsnes > 11Dy EI'me) | o 7/, 7
l; | (Sllty:’ezm_ I_I_Dtali:_elg /tlﬁt 3| Received by: ature) *Preserved with I-hS04
gZ OmOCyDy, Date Time | Shipping Ticket No.
Jleav. /If 0SSd

PURCHASE ORDER NO:

GT JO £T abed ~9¥5g3ioday
_‘
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COOLER RECEIPT REPORT

ARDL, INC.
ARDL #: S) 5/ lp Cooler# L
Number of Coolir in Shipment: _--<_;
Project: _Z //‘mens Ot/ e Date Received: __CJ-:5-1C/
\
A.  PRELIMINARY EXAMINATION PHASE: Date cooler was opened: CJ‘5 -/ g {Signature)ﬁ/y{gﬁ/‘iﬁa(4¢@
1. Did cooler come with a shipping Slip (QUrDIll; EEC.)2. ... .ottt e e be e e e e YES @:)
If YES, enter carrier name and airbill number here: -,z oA U
2. Were custody Seals 0N OULSIAE OF COOIBI?.........ooiiiiei ettt et se e e sb e et e eb e e e e st e e aeesbeebeenbennneas YES NIA
How many and where? Seal Date: Seal Name:
3. Were custody seals unbroken and intact at the date and time of &rfiVal?................cc.coeevev e YES NO ISA/
4. Did you screen samples for radioactivity USing @ GeIgEr COUNLEI?.........ccueiiiiriiriereiterieieeeiee ettt s bese s e ebe s b e e NO
5. Were custody papers sealed in @ PlastiC DAGT.........ouiiiiiiii e e b bbb bttt YES NQ.;
6. Were custody papers filled out properly (iNK, SIGNEA, BIC.)?........c.civeiuiirerieririeeiee ettt st ees @8 NO NIA
7. Were custody papers signed in appropriate place by ARDL PErsonnel?............ccooiiiiiiiriinininese et @> NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form...........cccceceeviininenn. @)I NO NIA

9. Was aseparate container provided for measuring temperature? YES V__ NO___ . Observed Cooler Temp. O_ ,2 C

B. LOG-IN PHASE: Date samples were logged-in: O/I' 5 - Ig (Signature) ::...<\]Z{I7A.C:./ :: Ctor o a ©

10. Describe type of packing in cooler. ..-& '# r;:£,d-V Lcv_-

11. Were all samples sealed in Separate Plastic DAGS? ......ccccvriririiiieieiririe ettt sttt ettt sttt es b b ensnseesennas YES O NA
12. Did all containers arrive unbroken and were labels in good CONAItIONT .........cccociiiiiiiiiiiice e NO
13. Were sample labels complete?.......... LSO T SO PR NO
14. Did all sample labels agree wWith CUSTOOY PAPEIS? ....c.ciiiiiiiieiieiert ettt ettt b e b ereens NO
15. Were correct containers used for the tests INAICAIEUT .........ccvririeiririeiiicese e £ NO
16. Was pH correct on preserved WALEI SAMPIES?.........ciui ittt ettt ettt e ebeste e bete s e st ebeebeebeebesbesbesbeseareabeebenbesebeneeneas W. no NIA
17. Was a sufficient amount of sample sent for tests INAICALEA?...........cciviiiiiiii e NO
18. Were bubbles absent in VOA samples? If NO, list by sample#:. YES NO CcHfA
19. Was the ARDL project coordinator notified of any defiCiENCIES?.........cc.oviiiiiiii e YES NO
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
Area# Area#
U/tEUU'V
By By
&
On On
9-S-r9
Chain-of-Custody # /V /A
(By: Signature) Date:

M:IADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02122117 /
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COOLER RECEIPT REPORT
ARDL . INC.

aoL#: S 1 coolers -l 9f Z

Number of Coolers in Shipment: __

Project: fl | 'rJo s fﬁj.(_/ i Date Received: C/ 5-1 9
——— i e f
A.  PRELIMINARY EXAMINATION PHASE: Date cooler was opened: C| H5- 1 2 (Signature)....., §--"rmmy b =22 s e e _
1. Did cooler come with a shipping slip (QirDill, EIC.) 2. ....cuiiiii s YES dlg)
If YES, enter carrier name and airbill number here: N /1/4
2. Were custody seals 0N OULSIAE OF COOIBI?........ciiiiiiiiiici e e en s YES € NIA
How many and where? ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of arrival?.................ccooii YES NO €)
4. Did you screen samples for radioactivity Using @ GeIger COUNTEI?...........cuciiimiieriierieieesie ettt NO
5. Were custody papers sealed in @ plastic DAG?........ccuiiiiiiii e YES
6. Were custody papers filled out properly (ink, signed, etc)?...CJ::d.f."../d P._4uLf /l,.r #+.<<:fK..YES @ N
7. Were custody papers signed in appropriate place by ARDL PEISONNEI?...........coiiiiiiiiiiiiiiiei et NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form............cccccereiniennn. NO NIA
9. Was aseparate container provided for measuring temperature? YES__  NO V O'slarved Cooler Teg}[r)eglﬁh fgctor S_.Q c
B. LOG-IN PHASE: Date samples were logged-in: q -5 _|_g (Signature) @ﬁc'-&.—. n...z_.
10. Describe type of packing in cooler; ™ ""™"--===- >, L.--"c =
11. Were all samples sealed in separate PlastiC DAGS? ......cooiiiiiiiiiieii et bt YES @J NA
12. Did all containers arrive unbroken and were labels in good CONAItioN? ..........c.oooiiiiiiiiiiii e + NO
13. Were sample [8DEIS COMPIEIE?. ... ..o ittt h bbb bbbt bbb e e e m' NO
14. Did all sample labels agree With CUSTOAY PAPETS? .......ooiiiiiiiiiiieitie ettt ettt ere s NO
15. Were correct containers used for the tests INAICAIEA? .........cc.cciiiiiiiiiii et e @ NO
16. Was pH correct on preserved Water SAMPIES?.. ...t ittt ettt ettt ettt ee st e e e bt e et e e e e asb e e sbeeatbeeeabeenbe e beeabeesneeannes Yes) NO NIA
17. Was a sufficient amount of sample sent for tests INAICAIEA?. ............ciuiiiiiiii e NO
18. Were bubbles absent in VOA samples? If NO, list by sample #; YES NO <@F
19. Was the ARDL project coordinator notified of any defiCienCIES?.........c.coviiiiiiiii e YES NOo <. iiﬁm
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
H fard
Area#t Area#
{(/LLud
By By
Jlhec
T g7 |7
q -
Chain-of-Custody # 6(/A
(By: Signature) Date:
M:IADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02122117 -/
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PO Box 1566

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

Inc. www.ardlinc.com

Environmental | Analytical | Management | Safety

Customer Name: SLCOE Date: 10/3/19
Project Name: Upper Mississippi River Lab Name: ARDL, Inc.
Samples Received at ARDL: 9/6/19 & 9/9/19 ARDL Report No.: 8518

CASE NARRATIVE

Customer Date Lab ID
Sample No. Collected Number Analyses Reguested
UMR-5 MILE 212.5 9/5/19 8518-01 Inorganics(1)
UMR-6 MILE 231 9/5/19 8518-02 Inorganics(1)
UMR-15 9/5/19 8518-03 Inorganics(1)
UMR-7 MILE 241 9/5/19 8518-04 Inorganics(1)
UMR-LM RM 251 9/5/19 8518-05 Inorganics(1)
UMR-9 MILE 273 9/5/19 8518-06 Inorganics(1)
UMR-LA RM 283 9/5/19 8518-07 Inorganics(1)
UMR-DP RM 294 9/5/19 8518-08 Inorganics(1)
UMR-1 CHAIN OF ROCKS CANAL 9/9/19 8518-09 Inorganics(1)
UMR-2 CONFLUENCE 9/9/19 8518-10 Inorganics(1)
UMR-3 MILE 200 9/9/19 8518-11 Inorganics(1)
SLH-3 9/9/19 8518-12 Inorganics(1}

(1) Including ammonia, chlorophyll/pheophytin, nitrite, nitrate, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:

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

Nitrate and nitrite were analyzed by lon Chromatography using Method 300.0 due to instrument status.
Samples were analyzed within holding times.

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 TKN.

DUPLICATE
Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO of the
duplicate analyses met criteria, except for pheophytin-a.

"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 2

ARDL Report 8518 - Page 1 of 25



http://www.ardlinc.com/

Project Name: Upper Mississippi River ARDL Report No.: 8518
CASE NARRATIVE (Continued)
DATA_REPORTIN ALIFIER

The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

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.

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

designee as verified by the following signature.

Dean S. Dickerson
Technical Services Manager

Page 2 of 2
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package  8518- Inorganic

N:\ARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019 Authorized By: DSD-QAO
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Lab Report No: 008518

ARDL, INC.

400 Aviation Drive;

Mt. Vernon,

Illinois

P.O. Box 1566

62864

Report Date:

10/01/2019

Project Name: UPPER MISSISSIPPI RIVER

Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008518-01 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-5 MILE 212.5 Sampling Date: 09/05/2019 Moisture: NA
Received: 09/06/2019 Sampling Time: 1600
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0376 MG/L NONE 350.1 NA 09/09/19 09124872
Chlorophyll-a, Correcte 1.0 1.00 42.7 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Kjeldahl Nitrogen 0.190 0.200 J 0.842 MG/L 351.2 351.2 09/09/19 09/10/19 09124871
Nitrate as Nitrogen 0.800 1.00 1.16 MG/L NONE 300.0 NA 09/06/19 09124874
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/06/19 09124873
Pheophytin-a 1.0 1.00 12.6 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Phosphorus 0.00800 0.0100 0.308 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.109 MG/L NONE 365.2 NA 09/06/19 09124877
Solids, Total Suspended 4.0 4.00 34.8 MG/L NONE 160.2 NA 09/09/19 09124869
Solids, Volatile Suspen 4.0 4.00 6.4 MG/L NONE 160.4 NA 09/09/19 09124870
Total Organic Carbon 0.500 1.00 5.1 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-01, Inorganic Analyses
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Lab Report No: 008518

400 Aviation Drive;
Mt. Vernon,

ARDL, INC.
P.O. Box 1566

Illinois 62864

Report Date: 10/01/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: 1Inorganics
NELAC Certified - IL100308

ARDL No: 008518-0z Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-6 MII 231 Sampling Date: 09/05/2019 Moisture: NA
Received: 09/06/2019 Sampling Time: 1500
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.125 MG/L NONE 350.1 NA 09/09/19 09124872
Chlorophyll-a, Correcte 1.0 1.00 69.9 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Kjeldahl Nitrogen 0.190 0.200 0.705 MG/L 351.2 351.2 09/09/19 09/10/19 09124871
Nitrate as Nitrogen 0.800 1.00 ND MG/L NONE 300.0 NA 09/06/19 09124874
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/06/19 09124873
Pheophytin-a 1.0 1.00 14.6 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Phosphorus 0.00800 0.0100 0.295 MG/ L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.0446 MG/L NONE 365.2 NA 09/06/19 09124877
Solids, Total Suspended 4.0 4.00 40.0 MG/L NONE 160.2 NA 09/09/19 09124869
Solids, Volatile Suspen 4.0 4.00 8.4 MG/L NONE 160.4 NA 09/09/19 09124870
Total Organic Carbon 0.500 1.00 4.3 MG/L NONE 415.1 NA 09/17/19 09244911

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-02,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008518

400 Aviation Drive;
Mt. Vernon,

ARDL, INC.
P.O. Box 1566

Illinois 62864

Report Date: 10/01/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: 1Inorganics
NELAC Certified - IL100308

ARDL No: 008518-03 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: ©UMR-15 Sampling Date: 09/05/2019 Moisture: NA
Received: 09/06/2019 Sampling Time: 1630
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0411 MG/ L NONE 350.1 NA 09/09/19 09124872
Chlorophyll-a, Correcte 1.0 1.00 70.8 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Kjeldahl Nitrogen 0.190 0.200 0.699 MG/L 351.2 351.2 09/09/19 09/10/19 09124871
Nitrate as Nitrogen 0.800 1.00 ND MG/L NONE 300.0 NA 09/06/19 09124874
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/06/19 09124873
Pheophytin-a 1.0 1.00 J 20.1 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Phosphorus 0.00800 0.0100 0.329 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.0581 MG/L NONE 365.2 NA 09/06/19 09124877
Solids, Total Suspended 4.0 4.00 43.6 MG/L NONE 160.2 NA 09/09/19 09124869
Solids, Volatile Suspen 4.0 4.00 8.8 MG/L NONE 160.4 NA 09/09/19 09124870
Total Organic Carbon 0.500 1.00 5.5 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-03,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008518

P.O. Box 1566

Illinois 62864

Report Date:

10/01/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008518-04 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: ©UMR-7 MILE 241 Sampling Date: 09/05/2019 Moisture: NA
Received: 09/06/2019 Sampling Time: 1345
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.101 MG/ L NONE 350.1 NA 09/09/19 09124872
Chlorophyll-a, Correcte 1.0 1.00 69.9 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Kjeldahl Nitrogen 0.190 0.200 0.744 MG/L 351.2 351.2 09/09/19 09/10/19 09124871
Nitrate as Nitrogen 0.800 1.00 ND MG/L NONE 300.0 NA 09/06/19 09124874
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/06/19 09124873
Pheophytin-a 1.0 1.00 15.9 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Phosphorus 0.00800 0.0100 0.261 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.0446 +MG/L NONE 365.2 NA 09/06/19 09124877
Solids, Total Suspended 4.0 4.00 40.4 MG/ L NONE 160.2 NA 09/09/19 09124869
Solids, Volatile Suspen 4.0 4.00 8.4 MG/L NONE 160.4 NA 09/09/19 09124870
Total Organic Carbon 0.500 1.00 5.0 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-04, Inorganic Analyses

Page 1 of 1
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400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Lab Report No: 008518

P.O. Box 1566

Illinois 62864

Report Date:

10/01/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics

NELAC Certified - IL100308

ARDL No: 008518-05 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-LM RM 251 Sampling Date: 09/05/2019 Moisture: NA

Received: 09/06/2019 Sampling Time: 1245

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.038 MG/L NONE 350.1 NA 09/09/19 09124872
Chlorophyll-a, Correcte 1.0 1.00 69.0 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Kjeldahl Nitrogen 0.190 0.200 0.785 MG/L 351.2 351.2 09/09/19 09/10/19 09124871
Nitrate as Nitrogen 0.800 1.00 ND MG/L NONE 300.0 NA 09/06/19 09124874
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/06/19 09124873
Pheophytin-a 1.0 1.00 14.3 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Phosphorus 0.00800 0.0100 0.218 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.0446 MG/L NONE 365.2 NA 09/06/19 09124877
Solids, Total Suspended 4.0 4.00 38.4 MG/ L NONE 160.2 NA 09/09/19 09124869
Solids, Volatile Suspen 4.0 4.00 8.4 MG/ L NONE 160.4 NA 09/09/19 09124870
Total Organic Carbon 0.500 1.00 4.8 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-05, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008518

400 Aviation Drive;
Mt. Vernon,

INC.
P.O. Box 1566
62864

ARDL,

Illinois

Report Date: 10/01/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: 1Inorganics
NELAC Certified - IL100308

ARDL No: 008518-06 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-9 MILE 273 Sampling Date: 09/05/2019 Moisture: NA
Received: 09/06/2019 Sampling Time: 0900
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0895 MG/L NONE 350.1 NA 09/09/19 09124872
Chlorophyll-a, Correcte 1.0 1.00 63.5 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Kjeldahl Nitrogen 0.190 0.200 0.328 MG/ L 351.2 351.2 09/09/19 09/10/19 09124871
Nitrate as Nitrogen 0.800 1.00 ND MG/L NONE 300.0 NA 09/06/19 09124874
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/06/19 09124873
Pheophytin-a 1.0 1.00 17.2 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Phosphorus 0.00800 0.0100 0.231 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.050 MG/L NONE 365.2 NA 09/06/19 09124877
Solids, Total Suspended 4.0 4.00 39.2 MG/L NONE 160.2 NA 09/09/19 09124869
Solids, Volatile Suspen 4.0 4.00 8.4 MG/L NONE 160.4 NA 09/09/19 09124870
Total Organic Carbon 0.500 1.00 4.7 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-06,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008518

400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

Illinois

P.O. Box 1566

62864

Report Date:

10/01/2019

Project Name: UPPER MISSISSIPPI RIVER

Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008518-07 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-LA RM 283 Sampling Date: 09/05/2019 Moisture: NA

Received: 09/06/2019 Sampling Time: 0940

Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0879 MG/L NONE 350.1 NA 09/09/19 09124872
Chlorophyll-a, Correcte 1.0 1.00 67.2 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Kjeldahl Nitrogen 0.190 0.200 0.58 MG/L 351.2 351.2 09/09/19 09/10/19 09124871
Nitrate as Nitrogen 0.800 1.00 ND MG/ L NONE 300.0 NA 09/06/19 09124874
Nitrite as Nitrogen 0.400 0.500 ND MG/ L NONE 300.0 NA 09/06/19 09124873
Pheophytin-a 1.0 1.00 16.7 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Phosphorus 0.00800 0.0100 0.214 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.0527 MG/L NONE 365.2 NA 09/06/19 09124877
Solids, Total Suspended 4.0 4.00 36.4 MG/L NONE 160.2 NA 09/09/19 09124869
Solids, Volatile Suspen 4.0 4.00 8.4 MG/L NONE 160.4 NA 09/09/19 09124870
Total Organic Carbon 0.500 1.00 4.9 MG/L NONE 415.1 NA 09/17/19 09244911

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-07, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008518

400 Aviation Drive;
Mt. Vernon,

ARDL, INC.
P.O. Box 1566

Illinois 62864

Report Date:

10/01/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008518-08 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-DP RM 294 Sampling Date: 09/05/2019 Moisture: NA
Received: 09/06/2019 Sampling Time: 1037
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0768 MG/L NONE 350.1 NA 09/09/19 09124872
Chlorophyll-a, Correcte 1.0 1.00 68.1 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Kjeldahl Nitrogen 0.190 0.200 0.816 MG/L 351.2 351.2 09/09/19 09/10/19 09124871
Nitrate as Nitrogen 0.800 1.00 1.02 MG/L NONE 300.0 NA 09/06/19 09124874
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/06/19 09124873
Pheophytin-a 1.0 1.00 19.0 MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899
Phosphorus 0.00800 0.0100 0.235 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.0849 MG/L NONE 365.2 NA 09/06/19 09124877
Solids, Total Suspended 4.0 4.00 41.6 MG/L NONE 160.2 NA 09/09/19 09124869
Solids, Volatile Suspen 4.0 4.00 9.2 MG/L NONE 160.4 NA 09/09/19 09124870
Total Organic Carbon 0.500 1.00 5.0 MG/L NONE 415.1 NA 09/17/19 09244911

(a)

Sample 008518-08,

DOD and/or NELAC Accredited Analyte.

Inorganic Analyses

Page 1 of 1
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Lab Report No:

008518

ARDL,
400 Aviation Drive;
Mt. Vernon,

INC.
P.O. Box 1566
Illinois 62864

Report Date: 10/01/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: Inorganics
NELAC Certified - IL100308

ARDL No: 008518-09 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-1 CHAIN OF ROCKS CA Sampling Date: 09/09/2019 Moisture: NA

Received: 09/09/2019 Sampling Time: 0910

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.138 MG/L NONE 350.1 NA 09/23/19 09244912
Chlorophyll-a, Correcte 1.0 1.00 14.5 MG/CU.M. 10200H 10200H 09/10/19 09/16/19 09174900
Kjeldahl Nitrogen 0.190 0.200 0.737 MG/L 351.2 351.2 09/23/19 09/24/19 10014929
Nitrate as Nitrogen 0.800 1.00 1.15 MG/ L NONE 300.0 NA 09/10/19 09124876
Nitrite as Nitrogen 0.400 0.500 ND MG/ L NONE 300.0 NA 09/10/19 09124875
Pheophytin-a 1.0 1.00 1.4 MG/CU.M. 10200H 10200H 09/10/19 09/16/19 09174900
Phosphorus 0.00800 0.0100 0.291 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.124 MG/L NONE 365.2 NA 09/10/19 09134879
Solids, Total Suspended 4.0 4.00 27.2 MG/ L NONE 160.2 NA 09/10/19 09134880
Solids, Volatile Suspen 4.0 4.00 4.0 MG/ L NONE 160.4 NA 09/10/19 09134881
Total Organic Carbon 0.500 1.00 4.4 MG/ L NONE 415.1 NA 09/17/19 09244911

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-09,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008518

P.O. Box 1566

Illinois 62864

Report Date:

10/01/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008518-10 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-2 CONFLUENCE Sampling Date: 09/09/2019 Moisture: NA
Received: 09/09/2019 Sampling Time: 0930
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0418 MG/L NONE 350.1 NA 09/23/19 09244912
Chlorophyll-a, Correcte 1.0 1.00 12.1 MG/CU.M. 10200H 10200H 09/10/19 09/16/19 09174900
Kjeldahl Nitrogen 0.190 0.200 0.868 MG/L 351.2 351.2 09/23/19 09/24/19 10014929
Nitrate as Nitrogen 0.800 1.00 ND MG/L NONE 300.0 NA 09/10/19 09124876
Nitrite as Nitrogen 0.400 0.500 ND MG/ L NONE 300.0 NA 09/10/19 09124875
Pheophytin-a 1.0 1.00 2.7 MG/CU.M. 10200H 10200H 09/10/19 09/16/19 09174900
Phosphorus 0.00800 0.0100 0.501 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.157 MG/ L NONE 365.2 NA 09/10/19 09134879
Solids, Total Suspended 6.67 6.67 192 MG/L NONE 160.2 NA 09/10/19 09134880
Solids, Volatile Suspen 6.67 6.67 14.7 MG/L NONE 160.4 NA 09/10/19 09134881
Total Organic Carbon 0.500 1.00 4.8 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-10, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008518

400 Aviation Drive;
Mt. Vernon,

INC.
P.O. Box 1566
Illinois 62864

ARDL,

Report Date: 10/01/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: Inorganics
NELAC Certified - IL100308

ARDL No: 008518-11 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-3 MILE 200 Sampling Date: 09/09/2019 Moisture: NA

Received: 09/09/2019 Sampling Time: 1000

Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.108 MG/L NONE 350.1 NA 09/23/19 09244912
Chlorophyll-a, Correcte 1.0 1.00 42.7 MG/CU.M. 10200H 10200H 09/10/19 09/16/19 09174900
Kjeldahl Nitrogen 0.190 0.200 0.798 MG/L 351.2 351.2 09/23/19 09/24/19 10014929
Nitrate as Nitrogen 0.800 1.00 ND MG/L NONE 300.0 NA 09/10/19 09124876
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/10/19 09124875
Pheophytin-a 1.0 1.00 10.7 MG/CU.M. 10200H 10200H 09/10/19 09/16/19 09174900
Phosphorus 0.00800 0.0100 0.209 MG/ L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.0542 MG/L NONE 365.2 NA 09/10/19 09134879
Solids, Total Suspended 4.0 4.00 31.2 MG/L NONE 160.2 NA 09/10/19 09134880
Solids, Volatile Suspen 4.0 4.00 5.6 MG/ L NONE 160.4 NA 09/10/19 09134881
Total Organic Carbon 0.500 1.00 4.9 MG/L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-11,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008518

ARDL, INC.

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

62864

Report Date: 10/01/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: 1Inorganics
NELAC Certified - IL100308

ARDL No: 008518-12 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: SLH-3 Sampling Date: 09/09/2019 Moisture: NA

Received: 09/09/2019 Sampling Time: 0845

Prep Analysis Prep Analysis Run
Analyte LOO LOO Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.065 MG/L NONE 350.1 NA 09/23/19 09244912
Chlorophyll-a, Correcte 1.0 1.00 28.7 MG/CU.M. 10200H 10200H 09/10/19 09/16/19 09174900
Kjeldahl Nitrogen 0.190 0.200 0.668 MG/L 351.2 351.2 09/23/19 09/24/19 10014929
Nitrate as Nitrogen 0.800 1.00 ND MG/L NONE 300.0 NA 09/10/19 09124876
Nitrite as Nitrogen 0.400 0.500 ND MG/L NONE 300.0 NA 09/10/19 09124875
Pheophytin-a 1.0 1.00 7.3 MG/CU.M. 10200H 10200H 09/10/19 09/16/19 09174900
Phosphorus 0.00800 0.0100 0.531 MG/L 365.2 365.2 09/30/19 09/30/19 10014928
Phosphorus, -ortho 0.00800 0.0100 0.116 MG/L NONE 365.2 NA 09/10/19 09134879
Solids, Total Suspended 6.67 6.67 121 MG/L NONE 160.2 NA 09/10/19 09134880
Solids, Volatile Suspen 6.67 6.67 9.33 MG/ L NONE 160.4 NA 09/10/19 09134881
Total Organic Carbon 0.500 1.00 4.4 MG/ L NONE 415.1 NA 09/17/19 09244910

(a) DOD and/or NELAC Accredited Analyte.

Sample 008518-12, Inorganic Analyses
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Gz 40 9T abed - 8158 Hoday 1ayV

BLANK SUMMARY REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008518 Report Date: 10/01/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308
Blank Prep Analysis Prep Analysis QC Lab

Analyte LOD LOQ Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/ L NONE 350.1 NA 09/09/19 09124872 008518-01B1
Ammonia Nitrogen 0.020 0.030 ND MG/ L NONE 350.1 NA 09/23/19 09244912 008518-09B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 09/10/19 09/16/19 09174900 008518-09B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899 008518-03B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/ L 351.2 351.2 09/09/19 09/10/19 09124871 008518-01B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/ L 351.2 351.2 09/23/19 09/24/19 10014929 008518-09B1
Nitrate as Nitrogen 0.80 1.0 ND MG/ L NONE 300.0 NA 09/06/19 09124874 008518-02B1
Nitrate as Nitrogen 0.80 1.0 ND MG/ L NONE 300.0 NA 09/10/19 09124876 008518-09B1
Nitrite as Nitrogen 0.40 0.50 ND MG/ L NONE 300.0 NA 09/06/19 09124873 008518-02B1
Nitrite as Nitrogen 0.40 0.50 ND MG/ L NONE 300.0 NA 09/10/19 09124875 008518-09B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 09/10/19 09/16/19 09174900 008518-09B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 09/06/19 09/16/19 09174899 008-518-03B1
Phosphorus 0.008 0.010 ND MG/ L 365.2 365.2 09/30/19 09/30/19 10014928 008516-01B1
Phosphorus, -ortho 0.008 0.010 ND MG/L NONE 365.2 NA 09/06/19 09124877 008518-03B1
Phosphorus, -ortho 0.008 0.010 ND MG/ L NONE 365.2 NA 09/10/19 09134879 008518-09B1
Solids, Total Suspen 1.0 1.0 ND MG/L NONE 160.2 NA 09/09/19 09124869 008518-01B1
Solids, Total Suspen 1.0 1.0 ND MG/L NONE 160.2 NA 09/10/19 09134880 008518-09B1
Solids, Volatile Sus 1.0 1.0 ND MG/ L NONE 160.4 NA 09/09/19 09124870 008518-01B1
Solids, Volatile Sus 1.0 1.0 ND MG/ L NONE 160.4 NA 09/10/19 09134881 008518-09B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 09/17/19 09244910 008515-02B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 09/17/19 09244911 008515-01B1

(a) DOD and/or NELAC Accredited Analyte

Inorganic Method Blanks for 008518 Page 1 of 1



LABORATORY CONTROL SAMPLE REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008518 Report Date: 10/01/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308

ILCS 1 LCS 1 ICs 1 LCS 2 LCS 2 LCS 2 % Rec Mean Analytical QC Lab

Analyte Result Level % Rec Result Level % Rec Limits % Rec Run Number
Ammonia Nitrogen 0.98 1.0 98 - == - 80-120 -- 09244912 008518-09C1
Ammonia Nitrogen 1 1.0 100 - == - 80-120 - 09124872 008518-01C1
Kjeldahl Nitrogen 0.84 1.0 84 - -- - 80-120 - 10014929 008518-09C1
Kjeldahl Nitrogen 0.96 1.0 96 - == - 80-120 - 09124871 008518-01C1
Nitrate as Nitrogen 13.2 14.0 94 == -- == 80-120 == 09124876 008518-09C1
Nitrate as Nitrogen 13.1 14.0 93 - - == 80-120 -- 09124874 008518-02C1
Nitrite as Nitrogen 6.4 7.0 91 == == -- 80-120 -- 09124875 008518-09C1
Nitrite as Nitrogen 6.4 7.0 92 - -- - 80-120 -- 09124873 008518-02C1
Phosphorus 0.63 0.67 94 - - == 80-120 - 10014928 008516-01C1
Phosphorus, -ortho 0.096 0.10 96 == == == 80-120 -- 09124877 008518-03C1
Phosphorus, -ortho 0.11 0.10 106 == == == 80-120 -- 09134879 008518-09C1
Total Organic Carbon 9.0 10.0 90 == == == 76-120 -- 09244910 008515-02C1
Total Organic Carbon 8.9 10.0 89 - - - 76-120 -- 09244911 008515-01C1

Gz 40 /T abed - 8158 Hoday 1ayV

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008518 Page 1 of 1
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MATRIX SPIKE/SPIKE DUPLICATE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864

Lab Report No: 008518 Report Date: 10/01/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308

Sample Sample MS MS MS MSD MSD MSD % Rec RPO QC Lab

Analyte Matrix Result Result Level % Rec Result Level $ Rec Limits RPO Limit Run Number
Ammonia Nitrogen WATER 0.038 2.1 2.0 102 2.1 2.0 103 75-125 1 20 09124872 008518-01MS
Kjeldahl Nitrogen WATER 0.84 1.4 0.80 71 * 1.6 0.80 91 75-125 11 20 09124871 008518-01MS
Nitrate as Nitrogen WATER ND 8.0 8.0 100 8.0 8.0 100 75-125 1 20 09124874 008518-02MS
Nitrite as Nitrogen WATER ND 3.9 4.0 98 4.0 4.0 100 75-125 2 20 09124873 008518-02MS
Phosphorus WATER 0.29 1.1 0.83 98 1.1 0.83 98 75-125 0 20 10014928 008518-09Ms
Phosphorus, -ortho WATER 0.058 0.16 0.10 106 0.16 0.10 103 75-125 2 20 09124877 008518-03MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008518 Page 1 of 1
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ARDL,

Lab Report No: 008518

SAMPLE DUPLICATE REPORT

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

Report Date:

62864

10/01/2019

Project Name: UPPER MISSISSIPPI RIVER

NELAC Certified - IL100308

Analyte

Chlorophyll-a, Corrected
Pheophytin-a
Solids, Total Suspended
Solids, Volatile Suspend

Duplicate

Second
Duplicate

Percent Mean Analytical QC Lab

Units Diff (Smp,D1,D2) Run Number
MG/CU.M. 15 -- 09174899 008518-03D1
MG/CU.M. 30% -- 09174899 008518-03D1
MG/ L 6 -- 09124869 008518-01D1
MG/L 12 -- 09124870 008518-0101

* indicates that agreement between duplicates is greater than 20%.
(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008518

See Case Narrative for exceptions.

Page 1 of 1



Sample Receipt Information

Including as appropriate:

- COCs
 Cooler Receipts
» Airbills

« Email Communication/
Instructions from Customer

ARDL Data Package 8518 - Inorganic

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

Authorized By: DSD-QAO

ARDL Report 8518 - Page 20 of 25
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A R D L I P.O. Box 1566, 400 Aviation Drive, Mt. Vernon, IL 62864
y nC- (618) 244-3235 Phone (618) 244-1149 Fax CHAIN OF CUSTODY RECORD
PROJECT
Upper Mississippi River D I PRESERVATION
N~ \NZ 1 ]
SEMP] S (g 1 SPECIFY
sehecer o, | y ELA = o SRS
U RINAL pHIF
- KNOWN
SAMPLE NUMBER DATE  TIME 02 al ! IJ REMARKS
@ 7 SAMPLE LOCATION
8 ci I ! yy = =
UMR-1 Chain of Rocks Canal X X X X X X X X
UMR-2 Confluence X X X X X X X X
UMR-3 Mile 200 X X X X X X X X
UMR-5 Mile 212.5 "1-< 7200 X X X X X X X
UMR-6 Mile 231 ad_ - { o < X X X X X X X
UMR-15 Cf-, In3) ~* X X X X X X X
UMR-7 Mile 241 0-S- |3>'f< X X X X X X X
UMR-LM RM 251 <f- Dv X X X X X X X
UMR-9 Mile 273 er- N:/O(C\ % X X X X X X X
UMR- LARM 283 ;-S™ ocHtf X X X X X X X
UMR-DPRM294 <if-S' /037 X X X X X X X X
SLH-3 X X X X X X X X
>
5 I S
— PR DR |
DReJing uis hd by S8 1D Time (B . REMARKS/SPECIAL INSTRUCTIONS:
3 'IJ " - [1/() JJ/J"l!/ZbI/,q tur, _
SR iuishe tf>t (Signature) Dat “TIME Received by: ( a,e) Preserved with HzSO4
R/ vonse ke L= -0 1/S'J/1 [9.-IS-
& _R,e,ceived ftoratory by-: Date Time  Shipping Ticket No.

. 9/2”Ct 05.A.S

-
:—!-O
-
I_
-

PURCHASE ORDER NO:
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A R D L I nC P.O. Box 1566, 400 Aviation Drive, Mt Vernon, IL 62864
] " (618) 244-3235 Phone (618) 244-1149 Fax CHAIN OF CUSTODY RECORD

PROJECT
Upper Mississippi River 0 PRESERVATION
SAMPLERS: (Signature) _SPECTRY
TS d-86' |8 ° iz
— KNOWN
SAMPLENUMBER DATE | TIME REM%RKS
u QJ ") I SAM ' 1|i|1
\! -
UMR-1 Chain ofRocks Canal i< :[I]) =1 ] | x XIXIXTXTXIX tSti _m - X
UMR-2 Confluence Of 6 [Chu| [x XIXIXIXIXIX " 1> X
T TN VT PREAYAY-N 1 1 \=11 AV Vi iV iV S Vs SV a4 AL
TV =oIvimcZ00 .|.U|_.|. ., - I- X AN VAN VAN RVaNN BN =T, =Ll N\
{01
PP
SLH-3 1A Cc-- X XIXIXIXIXIX t J -\ X
).’I |/ﬂ ) -
N, : | {11
_CaReIin. t,”il = T uoua)
g
8; Time Received by: (Signature)
aq
?3 Received for Laboratory by: late Time | Shipping Ticket No.
v %I
& j.l:/ [, vn- ff y .3YCI

Gcoce

PURCHASE ORDER NO:




COOLER RECEIPT REPORT

ARDL, INC.
ARDL #--=-9 5 L. Cooler# l.d_...2
Number of codifrs in Shipment: _,2__ _
Project:11f2/2&: J71e.1.U /J ,V Date Received: 9 = 6 i
A.  PRELIMINARY EXAMINATION PHASE: Date cooler was opened: M ﬁ ,{§|g,n_alur£)o jALCt
1. Did cooler come with a shipping Slip (QIrDIll, BIC.)7 ..ot e e e ee e
If YES, enter carrier name and airbill number here: it
2. Were custody Seals 0N OULSIAE OF COOIBI?........ccuiiiiiiiiiii ittt et r e er e YES @ NIA
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 COUNTEI? ..........eieiurieiiiieeiiiieeaieie e ettt e s sibeeesteee e sbr e e sabeeesbeeeeannee @ NO
5. Were custody papers sealed in @ PlastiC DAG? ........c..uiiiiriiiiiii e YES @,,,
6. Were custody papers filled out properly (ink, SIgNEd, BIC.)2......cciiiiiiiiiii e @ NO NIA
7. Were custody papers signed in appropriate place by ARDL PErSONNEI?..........coiiuiiiiiiiiiiiiic it Q NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form.............c.ccccciiiins @" NO NIA
9. Was a separate container provided for measuring temperature? YES__ NO 1./ OﬂfﬁﬁﬁomerT(%rgr?ecnoL"};ctor && c
B. LOG-INPHASE: Date samples were logged-in: & LP-1'9 (Signature) .~ [.DLd esZte:-C frr"
10. Describe type of packing in gooler:, ./2:=--="-71.d...e=="-<""--_"&" < -U=-=---------"--------———-
11. Were all samples sealed in separate PIASHIC DAGS? ......ciiiiiiiitiiiiie ettt bbb YES €1NIA
12. Did all containers arrive unbroken and were labels in good CONAItION? ...........ccoiiiiiiiii i NO
13, Were SAMPIE 1aDEIS COMPIBLE?............c.ouieeieeeeeeeee et et ee e a et et aee e et e et e s sn s s e s eseanseenn e eaeseeeanseneneseananees ies' no
14. Did all sample labels agree With CUSIOOY PAPEIS? ..c..iiiieiiiiiiiiieit ettt rb e st et e e eh b st e bt e e be et e et e e s beenbeesreeas Y NO
15. Were correct containers used for the teStS iINAICAIEA? ..........cccveieeieiiii e e be e e ene s @' NO
16. Was pH correct 0n preserved Water SAMPIES?.........cou ittt sttt b et ee e ettt ettt nbe s €' NO NIA
17. Was a sufficient amount of sample sent for tests INAICAtEA?............ccoiiiiiiiiii e @ NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO <i | | .'
19. Was the ARDL project coordinator notified of any defiCieNCIES?.........c.coiiiiiiiiic e YES NO @
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
/1/37?

Area# Area#t

1,3IUf',c,0-

Y dt ?

On t Oon

Qt -719
Chain-of-Custody#
(By: Signature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02122/17
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COOLER RECEIPT REPORT
ARDL_ INC.

aroL £ ----"9"--=5""| Paa Coolert 1 a|71

Number of Coolers in Shipment: .z -

Project: Zﬁ_/@z} Er N w s ]"‘f’ /@uﬁu Date Received: ) =.cl.. - 1C

A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: 9 -£ -1 Q (Signature .e j t<«
1. Did cooler come with a shipping SP (QIrDIll, BIC.)?........ccouiiieiiierre ettt YES -
If YES, enter carrier name and airbill number here: -'-/d%- [ -md/:\j _
2. Were custody Seals 0N OULSIAE Of COOIBI?............ciiieiieereese ettt s e se e eae s en e tes e eeenenenes YES NIA
How many and where? Seal Date: ,Seal Name:
Were custody seals unbroken and intact at the date and time of arriVal?............ccco i YES NO
4. Did you screen samples for radioactivity USING @ GEIGEr COUNLEI?..............cc..vveveeeeeeeeeereeeseeieeseeseee e seeer s s G.Es" NO
5. Were custody papers sealed iN @ Plastic DAG? .........couiiiiiiiiiieii ettt b ettt b ane e e e YES
6.  Were custody papers filled out properly (ink, SIGNE, BLC.)7......cciiiiiiiiiciie ettt st ere st see e eas NO NIA
7. Were custody papers signed in appropriate place by ARDL PEISONNEI?............cccoviviiieeiriiisteeeetee e @ NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this fonn..............c.cccoceeiee. CEf NO NIA
9. Was aseparate container provided for measuring temperature?  YES__ NO _ ot Eoler (T:%ﬂg'ctb%]fégolr &, cC ¢
B. LOG-INPHASE: Date samples were logged-in: & | S 2 (Signature) &1/2/£<-4--£-f ---C'...C---*n"L ---
10.  Describe type of packing in cogler: ht=""--"-..=0'-— 7f JI""" """"'=o . |-l l/=-a=-=
11, Were all samples sealed in separate plastiC DAGS? ........ccciiiiiiiiii s YES NIA
12, Did all containers arrive unbroken and were labels in good CONAItION? ............ooiiiiiiiiiiii e €' NO
13, Were sample labels complete?.......... SO ST S PP P PRSI PRPRRON ¥ES" no
14, Did all sample labels agree With CUSTOY PAPEIST .........oiuiiiiririieiieti ettt ettt sttt s et sbe s be b et eneebessesbeesesteseeneane <YES' no
15, Were correct containers used for the tests indicated? .............ccovviveviieninieiiieeene. S TSP UUPSPTRUTPITN NO
16.  Was pH correct on preserved Water SAMPIES?.........cui ittt ettt ettt et st s st as ettt et e ese et e e eneeneneeeenen NO NIA
17, Was a sufficient amount of sample sent for tests INAICAIEA?. ........cc.ouiiiiiiii e Ya NO
18.  Were bubbles absent in VOA samples? If NO, list by sample#:. YES No (fijj;’
19. Was the ARDL project coordinator notified of any defiCieNCIES? ............oiiiiiiiiiii e YES NO@*
Comments and/or Corrective Action: | Sam le Transfer
Fraction Fraction
Q@ee

Area # Area#t

(e/a Ll

By By

o Al —

g_ t:--19
Chain-of-Custody# i\
(By: Si nature) Date:

M:A\ADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02122117
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COOLER RECEIPT REPORT
ARDL_ INC.

ARDL #: 52 5/ 5) Cooler# NOll/c;

Number of Coolers in Shipment: S'-——-

Project: _/ Lppcr M. ss, £ver Date Received.: 9 9- 19

1 o 1 . 1
A : Date cooler was opened: g - CJ'-/ 9 (Signature) hl, . ,--? dZA . ‘< -U?;,
1. Did cooler come with a shipping Slip (QIMDIlL, BC.)2..... ot bbb YES @)
If YES, enter carrier name and airbill number here:------ jmmmmmmm = ="l MM tA G = U -
2. Were custody seals 0n OULSIAE OF COOIBI?.........cuiiiiiii ittt st YES N/A
How many and where? Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of arriVat? ............ccccoiiiii i YES NO @
4.  Did you screen samples for radioactivity using @ Geiger COUNLEI?.........couii ittt ettt er e NO
5. Were custody papers sealed in @ PIastic DAG? ........ouoiiiiiiiiii e YES
6. Were custody papers filled out properly (inK, SIGNE, BIC.)2 ......iiiuiiiiiiiiiiii ettt @ NO N/A
7. Were custody papers signed in appropriate place by ARDL PEIrSONNEI? ..........cccoiiiiiiiiiiiiiiiiiceiic e @, NO N/A
8.  Was project identifiable from custody papers? If YES, enter project name at the top of this fomi...........ccccceevviiiiiiiennnn, @) NO N/A
9, Was aseparate container provided for measuring temperature? ~ YES NO 1./. Observed Cooler Temp. .20 C
P P g remp - R--/ /1 Correction factor Q-,C C
1 1 . '
B. LOG-INPHASE: Date samples were logged-in: 9 -CJ -_[ Q (Signature)l-£:0/fA. t:.,c'.--J...-C-,,
10. Describe type of packing in cooler:_ 4 - —-—-it) - - - -—=<I1"'"-
11. Were all samples sealed in separate PIAStiC DAGS? .......ooeriiiiiiireieieiet ettt bbbt e e YES NQ] NIA
12. Did all containers arrive unbroken and were labels in good CONAItIONT ..ot NO
13. Were sample 18DEIS COMPIELE?..........i bbbt eh et bt be bbbt eh e e bt be e hese et b ettt eee s @' NO
14. Did all sample labels agree with CUSIOAY PAPEIS? .....c.viiiiiiiiieii ittt ettt eb et se e 1D} NO
15. Were correct containers used for the tests indicated? .............cccvovevereceveeeeereeeeenas e ettt @8," NO
16. Was pH correct 0n preserved WALEr SAMPIES?. ..ottt ee bttt b et b ettt eb e eeeere e NO N/A
17. Was a sufficient amount of sample sent for teStS INAICAIEAT........oviuiieiiiiiie ettt € NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO <@E)
19. Was the ARDL project coordinator notified of any defiCIENCIES?.............cooviriiiiriiir e YES NO
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
cll-1
Area#t Area#
[t?/tt_e <.,
By By
/1//,,.
On On
Chain-of-Custody# 1/ /A

(Bv: Signature) Date:

M:IADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17
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PO Box 1566

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

,Inc. www.ardlinc.com

Environmental | Analytical | Management | Safety

Customer Name: SLCOE Date: 12/9/19
Project Name: Upper Mississippi River Lab Name: ARDL, Inc.
Samples Received at ARDL: 11/18/19 ARDL Report No.: 8573

CASE NARRATIVE

Customer Date Lab ID
Sample No. Collected Number Anal R t
UMR-5 MILE 212.5 11/18/19 8573-01 Inorganics(1)
UMR-6 MILE 231 11/18/19 8573-02 Inorganics(1)
UMR-15 11/18/19 8573-03 Inorganics(1)
UMR-7 MILE 241 11/18/19 8573-04 Inorganics(1)
UMR-LM RM 251 11/18/19 8573-05 Inorganics(1)
UMR-9 MILE 273 11/18/19 8573-06 Inorganics(1)
UMR-LA RM 283 11/18/19 8573-07 Inorganics(1)
UMR-DP RM 294 11/18/19 8573-08 Inorganics(1)

(1) Including ammonia, chlorophyll/pheophytin, nitrite, nitrate, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:

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

Results of the preparation blanks were within acceptable limits, except 1 of 2 for TOC. The associated samples
have been flagged appropriately with a ‘B’ qualifier.

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 2 of 2 for TKN.
The parent sample has been flagged appropriately with a 'J' qualifier.

DUPLICATE
Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO on all

duplicate analyses were within control limits, with the exception of pheophytin. The parent sample has been
flagged appropriately with a 'J' qualifier.

"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 2

ARDL Report 8573 - Page 1 of 19



http://www.ardlinc.com/

Project Name: Upper Mississippi River ARDL Report No.: 8573
CASE NARRATIVE (Continued)

DATA REPORTING Q!J.A.LIFIERS
The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

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

B - This flag is used when the analyte is found in the blank as well as the sample. It indicates
possible/probable blank contamination and warns the data user to take appropriate action.

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

/

Dean S. Dickerson
Technical Services Manager

Page 2 of 2
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package 8573 - Inorganic

N:\ARDL Case Narratives\ARDL Data Package Contents.pdf - Revised June 21, 2019 Authorized By: DSD-QAO
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Lab Report No: 008573

ARDL,
400 Aviation Drive;
Mt. Vernon,

INC.
P.O. Box 1566
Illinois

62864

Report Date: 12/09/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: 1Inorganics
NELAC Certified - IL100308

ARDL No: 008573-01 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-5 MILE 212.5 Sampling Date: 11/18/2019 Moisture: NA

Received: 11/18/2019 Sampling Time: 1546

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 11/20/19 11205054
Chlorophyll-a, Correcte 1.0 1.00 6.4 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Kjeldahl Nitrogen 0.19 0.20 J 0.927 MG/ L 351.2 351.2 12/03/19 12/04/19 12055077
Nitrate as Nitrogen 0.0380 0.0400 2.53 MG/L NONE GREEN NA 11/22/19 12035070
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 11/19/19 11265059
Pheophytin-a 1.0 1.00 J 1.9 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Phosphorus 0.00800 0.0100 0.196 MG/L 365.2 365.2 12/02/19 12/04/19 12055078
Phosphorus, -ortho 0.00800 0.0100 0.0632 MG/ L NONE 365.2 NA 11/19/19 11205052
Solids, Total Suspended 4.0 4.00 39.2 MG/L NONE 160.2 NA 11/25/19 12035064
Solids, Volatile Suspen 4.0 4.00 4.0 MG/L NONE 160.4 NA 11/25/19 12035065
Total Organic Carbon 0.500 1.00 B 6.5 MG/L NONE 415.1 NA 12/02/19 12095081

(a) DOD and/or NELAC Accredited Analyte.

Sample 008573-01,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008573

P.O. Box 1566

Illinois 62864

Report Date:

12/09/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008573-02 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: ©UMR-6 MILE 231 Sampling Date: 11/18/2019 Moisture: NA
Received: 11/18/2019 Sampling Time: 1430
Prep Analysis Prep Analysis Run
Analyte LOD LOO Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0452 MG/ L NONE 350.1 NA 11/20/19 11205054
Chlorophyll-a, Correcte 1.0 1.00 7.3 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Kjeldahl Nitrogen 0.190 0.200 0.878 MG/ L 351.2 351.2 12/02/19 12/03/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.54 MG/ L NONE GREEN NA 11/22/19 12035070
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/19/19 11265059
Pheophytin-a 1.0 1.00 1.6 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Phosphorus 0.00800 0.0100 0.204 MG/ L 365.2 365.2 12/02/19 12/04/19 12055078
Phosphorus, -ortho 0.00800 0.0100 0.0738 MG/L NONE 365.2 NA 11/19/19 11205052
Solids, Total Suspended 4.0 4.00 33.2 MG/L NONE 160.2 NA 11/25/19 12035064
Solids, Volatile Suspen 4.0 4.00 4.4 MG/L NONE 160.4 NA 11/25/19 12035065
Total Organic Carbon 0.500 1.00 B 5.9 MG/L NONE 415.1 NA 12/02/19 12095081

(a) DOD and/or NELAC Accredited Analyte.

Sample 008573-02, Inorganic Analyses

Page 1 of 1
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ARDL, INC.

400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008573

P.O. Box 1566

Illinois 62864

Report Date:

12/09/2019

Project Name: UPPER MISSISSIPPI RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008573-03 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-15 Sampling Date: 11/18/2019 Moisture: NA

Received: 11/18/2019 Sampling Time: 1215

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/ L NONE 350.1 NA 11/20/19 11205054
Chlorophyll-a, Correcte 1.0 1.00 6.4 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Kjeldahl Nitrogen 0.190 0.200 0.919 MG/ L 351.2 351.2 12/02/19 12/03/19 12055075
Nitrate as Nitrogen 0.0950 0.100 2.65 MG/ L NONE GREEN NA 11/22/19 12035070
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 11/19/19 11265059
Pheophytin-a 1.0 1.00 1.3 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Phosphorus 0.00800 0.0100 0.204 MG/L 365.2 365.2 12/02/19 12/04/19 12055078
Phosphorus, -ortho 0.00800 0.0100 0.0685 MG/ L NONE 365.2 NA 11/19/19 11205052
Solids, Total Suspended 4.0 4.00 35.6 MG/L NONE 160.2 NA 11/25/19 12035064
Solids, Volatile Suspen 4.0 4.00 4.4 MG/L NONE 160.4 NA 11/25/19 12035065
Total Organic Carbon 0.500 1.00 B 5.8 MG/ L NONE 415.1 NA 12/02/19 12095081

(a) DOD and/or NELAC Accredited Analyte.

Sample 008573-03, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008573

ARDL,
400 Aviation Drive;
Mt. Vernon,

INC.
P.O. Box 1566
Illinois 62864

Report Date: 12/09/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: Inorganics
NELAC Certified - IL100308

ARDL No: 008573-04 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-7 MILE 241 Sampling Date: 11/18/2019 Moisture: NA

Received: 11/18/2019 Sampling Time: 1340

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 11/20/19 11205054
Chlorophyll-a, Correcte 1.0 1.00 7.3 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Kjeldahl Nitrogen 0.190 0.200 0.872 MG/ L 351.2 351.2 12/02/19 12/03/19 12055075
Nitrate as Nitrogen 0.0950 0.100 2.59 MG/L NONE GREEN NA 11/22/19 12035070
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/19/19 11265059
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Phosphorus 0.00800 0.0100 0.196 MG/L 365.2 365.2 12/02/19 12/04/19 12055078
Phosphorus, -ortho 0.00800 0.0100 0.0658 MG/L NONE 365.2 NA 11/19/19 11205052
Solids, Total Suspended 4.0 4.00 34.4 MG/L NONE 160.2 NA 11/25/19 12035064
Solids, Volatile Suspen 4.0 4.00 4.0 MG/ L NONE 160.4 NA 11/25/19 12035065
Total Organic Carbon 0.500 1.00 B 5.8 MG/ L NONE 415.1 NA 12/02/19 12095081

(a) DOD and/or NELAC Accredited Analyte.

Sample 008573-04,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008

573

ARDL,
400 Aviation Drive;
Mt. Vernon,

INC.
P.O. Box 1566
Illinois

62864

Report Date:

12/09/2019

Project Name: UPPER MI

Project No:

SSISSIPPI RIVER

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008573-05 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-LM RM 251 Sampling Date: 11/18/2019 Moisture: NA
Received: 11/18/2019 Sampling Time: 1317
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 11/20/19 11205054
Chlorophyll-a, Correcte 1.0 1.00 6.4 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Kjeldahl Nitrogen 0.190 0.200 0.816 MG/L 351.2 351.2 12/02/19 12/03/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.56 MG/L NONE GREEN NA 11/22/19 12035070
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/19/19 11265059
Pheophytin-a 1.0 1.00 1.9 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Phosphorus 0.00800 0.0100 0.187 MG/L 365.2 365.2 12/02/19 12/04/19 12055078
Phosphorus, -ortho 0.00800 0.0100 0.0658 MG/ L NONE 365.2 NA 11/19/19 11205052
Solids, Total Suspended 4.0 4.00 30.4 MG/L NONE 160.2 NA 11/25/19 12035064
Solids, Volatile Suspen 4.0 4.00 4.0 MG/L NONE 160.4 NA 11/25/19 12035065
Total Organic Carbon 0.500 1.00 B 5.8 MG/ L NONE 415.1 NA 12/02/19 12095081

(a)

Sample 008573-05,

Inorganic Analyses

DOD and/or NELAC Accredited Analyte.

Page 1 of 1



6T J0 6 dbed - £/58 Hoday Qv

ARDL, INC.

400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008573

P.O. Box 1566

Illinois 62864

Report Date:

12/09/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008573-06 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-9 MILE 273 Sampling Date: 11/18/2019 Moisture: NA
Received: 11/18/2019 Sampling Time: 1151
Prep Analysis Prep Analysis Run
Analyte LOO LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 11/20/19 11205054
Chlorophyll-a, Correcte 1.0 1.00 6.4 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Kjeldahl Nitrogen 0.190 0.200 1.08 MG/L 351.2 351.2 12/02/19 12/03/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.77 MG/ L NONE GREEN NA 11/22/19 12035070
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 11/19/19 11265059
Pheophytin-a 1.0 1.00 1.3 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Phosphorus 0.00800 0.0100 0.187 MG/L 365.2 365.2 12/02/19 12/04/19 12055078
Phosphorus, -ortho 0.00800 0.0100 0.0658 MG/L NONE 365.2 NA 11/19/19 11205052
Solids, Total Suspended 4.0 4.00 36.0 MG/ L NONE 160.2 NA 11/25/19 12035064
Solids, Volatile Suspen 4.0 4.00 4.0 MG/ L NONE 160.4 NA 11/25/19 12035065
Total Organic Carbon 0.500 1.00 B 5.9 MG/ L NONE 415.1 NA 12/02/19 12095081

(a)

DOD and/or NELAC Accredited Analyte.

Sample 008573-06, Inorganic Analyses

Page 1 of 1
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ARDL, INC.

400 Aviation Drive;

Mt. Vernon,

Lab Report No: 008573

P.O. Box 1566

Illinois 62864

Report Date:

12/09/2019

Project Name:

Project No:

UPPER MISSISSIPPI RIVER

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008573-07 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER
Field ID: UMR-LA RM 283 Sampling Date: 11/18/2019 Moisture: NA
Received: 11/18/2019 Sampling Time: 1100
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 11/20/19 11205054
Chlorophyll-a, Correcte 1.0 1.00 6.4 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Kjeldahl Nitrogen 0.190 0.200 1.07 MG/ L 351.2 351.2 12/02/19 12/03/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.66 MG/L NONE GREEN NA 11/22/19 12035070
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/19/19 11265059
Pheophytin-a 1.0 1.00 1.9 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Phosphorus 0.00800 0.0100 0.187 MG/ L 365.2 365.2 12/02/19 12/04/19 12055078
Phosphorus, -ortho 0.00800 0.0100 0.0553 MG/L NONE 365.2 NA 11/19/19 11205052
Solids, Total Suspended 4.0 4.00 36.4 MG/L NONE 160.2 NA 11/25/19 12035064
Solids, Volatile Suspen 4.0 4.00 4.0 MG/ L NONE 160.4 NA 11/25/19 12035065
Total Organic Carbon 0.500 1.00 6.0 MG/ L NONE 415.1 NA 12/04/19 12095082

(a)

DOD and/or NELAC Accredited Analyte.

Sample 008573-07, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008573

400 Aviation Drive;
Mt. Vernon,

ARDL, INC.
P.O. Box 1566

Illinois 62864

Report Date: 12/09/2019

Project Name:
Project No:

UPPER MISSISSIPPI RIVER

Analysis: Inorganics
NELAC Certified - IL100308

ARDL No: 008573-08 Sampling Loc'n: UPPER MISSISSIPPI RIVER Matrix: WATER

Field ID: UMR-DP RM 294 Sampling Date: 11/18/2019 Moisture: NA

Received: 11/18/2019 Sampling Time: 1000

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0437 MG/L NONE 350.1 NA 11/20/19 11205054
Chlorophyll-a, Correcte 1.0 1.00 6.4 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Kjeldahl Nitrogen 0.190 0.200 0.816 MG/L 351.2 351.2 12/02/19 12/03/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.6 MG/L NONE GREEN NA 11/22/19 12035070
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/19/19 11265059
Pheophytin-a 1.0 1.00 1.3 MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074
Phosphorus 0.00800 0.0100 0.191 MG/ L 365.2 365.2 12/02/19 12/04/19 12055078
Phosphorus, -ortho 0.00800 0.0100 0.0553 MG/L NONE 365.2 NA 11/19/19 11205052
Solids, Total Suspended 4.0 4.00 36.0 MG/L NONE 160.2 NA 11/25/19 12035064
Solids, Volatile Suspen 4.0 4.00 4.0 MG/L NONE 160.4 NA 11/25/19 12035065
Total Organic Carbon 0.500 1.00 5.4 MG/L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008573-08,

Inorganic Analyses

Page 1 of 1



BLANK SUMMARY REPORT
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ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008573 Report Date: 12/09/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308
Blank Prep Analysis Prep Analysis QOC Lab
Analyte LOD LOO Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/L NONE 350.1 NA 11/20/19 11205054 008573-01B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074 008573-01B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/L 351.2 351.2 12/02/19 12/04/19 12055075 008574-01B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/ L 351.2 351.2 12/03/19 12/04/19 12055077 008573-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/L NONE GREEN NA 11/22/19 12035070 008573-05B1
Nitrite as Nitrogen 0.020 0.020 ND MG/ L NONE 354.1 NA 11/19/19 11265059 008573-01B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 11/19/19 12/03/19 12055074 008573-01B1
Phosphorus 0.008 0.010 ND MG/L 365.2 365.2 12/02/19 12/04/19 12055078 008573-04B1
Phosphorus, -ortho 0.008 0.010 ND MG/L NONE 365.2 NA 11/19/19 11205052 008573-03B1
Solids, Total Suspen 1.0 1.0 ND MG/L NONE 160.2 NA 11/25/19 12035064 008573-02B1
Solids, Volatile Sus 1.0 1.0 ND MG/L NONE 160.4 NA 11/25/19 12035065 008573-02B1
Total Organic Carbon 0.50 1.0 0.66 MG/ L NONE 415.1 NA 12/02/19 12095081 008573-01B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 12/04/19 12095082 008574-01B1

(a) DOD and/or NELAC Accredited Analyte
Inorganic Method Blanks for 008573

Page 1 of 1



LABORATORY CONTROL SAMPLE REPORT
ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864

Lab Report No: 008573 Report Date: 12/09/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308
ICS 1 ICS 1 ILCS 1 LCS 2 LCS 2 LCS 2 % Rec Mean Analytical QC Lab
Analyte Result Level % Rec Result Level % Rec Limits % Rec Run Number
Ammonia Nitrogen 0.93 1.0 93 - - - 80-120 - 11205054 008573-01C1
Kjeldahl Nitrogen 1.2 1.0 118 - - - 80-120 == 12055075 008574-01C1
Kjeldahl Nitrogen 0.84 1.0 84 - - - 80-120 - 12055077 008573-01C1
Nitrate as Nitrogen 0.98 1.0 98 -- - -- 80-120 -- 12035070 008573-05C1
Nitrite as Nitrogen 0.99 1.0 99 == == == 80-120 == 11265059 008573-01C1
Phosphorus 0.66 0.67 98 - == == 80-120 -- 12055078 008573-04C1
Phosphorus, -ortho 0.10 0.10 103 - == - 80-120 - 11205052 008573-03C1
Total Organic Carbon 18.6 20.0 93 - -- -- 76-120 - 12095081 008573-01C1
Total Organic Carbon 19.0 20.0 95 - - -- 76-120 -- 12095082 008574-01C1

6T 40 €T abed - £,58 Hoday 1adV

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008573 Page 1 of 1



MATRIX SPIKE/SPIKE DUPLICATE REPORT

6T 40 ¥T abed - £,68 Hoday 1adV

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008573 Report Date: 12/09/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308
Sample Sample MS MS MS MSD MSD MSD $ Rec RFD QC Lab
Analyte Matrix Result Result Level % Rec Result Level % Rec Limits RFD Limit Run Number
Ammonia Nitrogen WATER ND 2.0 2.0 102 2.0 2.0 101 75-125 1 20 11205054 008573-01MS
Kjeldahl Nitrogen WATER 0.93 2.6 0.80 209 * 1.5 0.80 68 * 75-125 56 * 20 12055077 008573-01MS
Nitrate as Nitrogen WATER 2.6 3.5 1.0 92 3.5 1.0 92 75-125 0 20 12035070 008573-05MS
Nitrite as Nitrogen WATER ND 0.99 1.0 99 0.95 1.0 95 75-125 4 20 11265059 008573-01MS
Phosphorus WATER 0.20 1.0 0.83 99 1.0 0.83 102 75-125 3 20 12055078 008573-04MS
Phosphorus, -ortho WATER 0.069 0.17 0.10 106 0.17 0.10 106 75-125 0 20 11205052 008573-03MS
Total Organic Carbon WATER 6.5 11.5 5.0 100 11.8 5.0 106 76-120 3 20 12095081 008573-01MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008573 Page 1 of 1
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SAMPLE DUPLICATE REPORT

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

Lab Report No: 008573 Report Date: 12/09/2019
Project Name: UPPER MISSISSIPPI RIVER NELAC Certified - IL100308

Sample First Second Percent Mean Analytical QC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1, D2) Run Number
Chlorophyll-a, Corrected 6.4 5.4 MG/CU.M. 17 -- 12055074 008573-01D1
Pheophytin-a 1.9 3.4 MG/CU.M. 57%* -- 12055074 008573-01D1
Solids, Total Suspended 33.2 33.6 MG/L 1 - 120350064 008573-02D1
Solids, Volatile Suspend 4.4 4.4 MG/L 0 -- 12035065 008573-02D1

* indicates that agreement between duplicates is greater than 20%. See Case Narrative for exceptions.
(a) DOD and/or NELAC Accredited Analyte

Sample Duplicates for 008573 Page 1 of 1



Sample Receipt Information

Including as appropriate:

« COCs
» Cooler Receipts
» Airbills

e Email Communication/
Instructions from Customer

ARDL Data Package 8573 - Inorganic

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

Authorized By: DSD-QAO

ARDL Report 8573 - Page 16 of 19



Seco|é Yy y
‘ON 1931, Surddryg | euiry 382
| %, 67 WA
POSTH YIM POAIISId, (oxmefiSig) :Aq poAteoay | “owil e,
«& 1 (1| BRT[T
:SNOLLONYLSNI TVIDHdS/STAVINDY oamyedgigh-Aq pakds ouny | ‘oma
/ :
k!
b! FS
X X X PR X X X HTS | 4
X x|x|x|x|x|x| |x]| [<90]] -\ P67 A 40 -IND | 4
X )d bpd pd ¥ Qo X1-1\ £87 NY VT -WAN |2
X x|x[x[x[x[x| [x] [1=>"]>) £LZ 9T 6-NN |9
X K ’d P4 B4 ENBREBIEEL 1ST WS WT-NN |S
X »d bd P4 <« [ohegl] 3l 192 S LA [fr
X xBix x| [S1zI] R1-1 SINN | £
X X Bl X P X o oCh|( MT: 1€TOWN 99NN |Z
% d B4 P11 IRNBLEIRLRL STITAMA SIAN |
X X T X o x= \w VA 00 1Al £-9IAIN
X bebetxt—t | A | X 29UaNFu0) Z-AAN
X X X M« X [eueD) $00Y JO WD [-AN
s lo bag
NOLLVOOT I1dAVS - m S
mo . ~
SYRIVINTY ol l.| @ | drva JIGNNN TIINVS
N 22 > J0\ym
e, | IR RS b
aNV aaaav o —
STVODGID umv (oamyeusig) :SYATINVS
m
NOLLVAYESTId a IoATY 1ddississty zodd)
10Ar0¥d
093y AAOLSND 40 NIVHD xed 6v11-¥C (819)  duoyd Seze-vHz (819)

¢85k

$9879 'TI ‘WOWIRA YA “9AH(J UOHBIAY (0% ‘9951 X0g ‘O'd

Ul “TAAV



COOLER RECEIPT REPORT

ARDL, INC.
ARDL #: ___ é) . S73 _ Cooler# [
Number of Coolers in Shipment: _.,? .
project: Iy o f w210,y - K 1]
roject: 'I_.)- o1 Wy / Pkl 2 J, dv i/l el Date Received: [/ -/1J -1 9
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: 111 -1 u (Signature) ﬂjﬁ 7%///&/ £F7C
1.  Did cooler come with a shipping Slip (QIrDIll, EIC.)7 ...ii i et e e YES
If YES, enter carrier name and airbill number here: ) ,{3;...£ 6 s t4 141" —=----
2. Were custody Seals 0N OULSIAE OF COOIEI?.......c.uiiiiiiiiie ittt ettt ettt h ettt et e sa e ehe et e ebe et enaeeie et aesneesnee e YES NIA
How many and where?, ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time Of arrival?.............ccoiiiiiiiini e YES NO @
4.  Did you screen samples for radioactivity USing @ GeIgEr COUNLEI? ...........ccveiiuiiiieeiieeiieeieesieeeieesteestaesreesteesreeareesreesrsesbeesreeans '(§) NO
5. Were custody papers sealed in @ plastic DAG? .........ccoiiiiiiiiiiii s L i YES ;| -t'l-t.9
6.  Were custody papers filled out properly (ink, signed, etc.)? b|add d ,;a;£..(... (h I |ft 1:.'4.M. /d'« t. ” ! @) NIA
7. Were custody papers signed in appropriate place by ARDL PErSONNEI?.........ccociiiiiiiiiieiiinee et NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form...........cc.cocovveennnnnee NO NIA
9. Was a separate container provided for measuring temperature? ~ YES__ NO Opserved Cooler Temp. CJ'3  C
y - I /1 .Corre tion factor O, Q C
B. LOG-INPHASE: Date samples were logged-in: 1-19-19 (Signature) —
10. Describe type of packingincooler: - =?'W d I-<! v :--'--
11. Were all samples sealed in separate PlastiCc DAGS? ..........cooiiiiiiiiiii et YES =z NIA
12. Did all containers arrive unbroken and were labels in good condition? ................ccccoceene et s y No
1
13. Were sample 1aDelS COMPIEIE?.... ..ottt e e e e st e e s e e e st e s et e e s e e e san e e sae e e se e e nane s rU NO
14. Did all sample labels agree With CUSTOOY PAPEIS? ....ccciiiiiiiiiiieiiee ettt ettt ettt e e sab e et e e et e e sbee s nbeeeebbeeabeenanes YE&"
15. Were correct containers used for the tests INAICAIEA? .........coiiiiiiiii e € NO
1
16. Was pH correct on preserved WALET SAMPIES?.........ccii et eeeieee st st etese st s eeesese e eaeseses e aeeteseseeeseseses s eseesesesesesesesenens teS * NO NIA
! 1
17. Was a sufficient amount of sample sent for teStS INAICAIEA?..........uuuiiiiiiiiii e e e e s s fE& NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: - YEs no WI'
19. Was the ARDL project coordinator notified of any defiCiENCIES?............cciiiiiiiiiii e YES (@)NIA
Comments and/or Corrective Action: Sample Transfer
Alle " Dan7 ¢ con7lf- ) p/<in  f<lo koo Fraction Fraction
A 4 U e .tW' Ci- Il . C, /}eli-z
j}vt/c/{mﬂ il edo L1-19. ’ rea . Areat
0/LIt ;v
By / By
On On
/1-19-19
Chain-of-Custody # / ‘// A

B : Si nature Date: /1-1qQq-1<]

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02122117
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COOLER RECEIPT REPORT

ARDL, INC.
ARDL# X - -=573 cooler# 2 Cit_ =<
gt , , e Number of Cociers in Shipment: __ ct; - _
PrOJect |/ f/MLL.,_l,.“.C_A..k_L]T.K L kzetw Date Received: [ //cl/-; 19
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: [_/-/ '3-[ 9 (Signaturelll d vin-=_ .
1. Did cooler come with a shipping SHP (QUrDIll, BLC.)2 ...ttt ettt et eesbeesteeenbeebeesneeeneean YES @)
If YES, enter carrier name and airbill number here: el A M . _
2. Were custody SEalS 0N OULSIAE Of COOIBI?..........c...oveeeeieeeeeceieeeeee ettt e e e et en s ens e en YES (ES, NIA
How many and where? ,Seal Date: ,Seal Name:
3.  Were custody seals unbroken and intact at the date and time of arrival?.............cccociiiiiiiic e YES NO @
4. Did you screen samples for radioactivity USiNg @ GeIGEr COUNTEI? ........ciiiuuiiiiieeiiiiiiiieee e iiiiiieee e s st reeesssibbreeeessssbbreeeeesans G&. -
5. Were custody papers sealed in @ PlastiC DAG?..........ooiiiiiiiiiiii et YES m3
6. Were custody papers fillle dod proper)s' in ,slgng ) B R NN U AVATs P S _e ';IP |fff... YES \qu NIA
7. Were custody papers signed in appropriate place by ARDL PErSONNEI?..........ooiiiiiiiiiiiiiiiee et <'.Y.ES| NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form................cccceeeeeen. ! NO NIA
9. Was a separate container provided for measuring temperature? ~ YES__ NO ¥ Observed Cooler Temp. 0 l C
/!; /l.  correction factor QlQ c
B. LOG:IN PHASE: Date samples were logged-in:  [/- | Cfi- L 9 ignature)  =:Z22)) LICL! /-A- . --n--- C-
10. Describe type of packing in cooler:_ ==-&._-,.""a""j'- -"""---"L->=-_|. --L * e,
11. Were all samples sealed in separate PIAStiC DAGS? .........ccuiiiiiiiiiiiii ettt YES @::NIA
12. Did all containers arrive unbroken and were labels in good condition? ...............cccccvvevuenee. e €' NO
13, Were Sample [aDEIS COMPIBIE?........c.uiiiieitie ittt ettt et e et e et e e s te e etb e et e e sbe e st s e eabeesbseesbeesbeeabseeaseesbeesbeeenbeebeesreeanaeeneas W, NO
14. Did all sample labels agree With CUSIOUY PAPEIS?.........civiviuiriririrereeiiirtststetstetetetete st eseseseseses e e e e e st ss et et s et et et s sesesesesesesesens IfES, NO
15. Were correct containers used for the tESES INAICAIEA? .........civiiiiiiiiirieieieiceie ettt e s en €s:: no
16. Was pH cOrrect on Preserved WALEI SAMPIES?.........oi ittt st tesesene et s et eseeseae st e eeeeseseae s sesessaes e sesese e eeseesereneaes NO NIA
17. Was a sufficient amount of sample sent for testS INAICAEA? ...........ooviiiiiiiiii e €8' NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO [<LA?
19. Was the ARDL project coordinator notified of any defiCIENCIES?...........ccccviiiiiiiiiie ittt seaeneas YES NIA
Comments and/or Corrective Action: Sample Transfer
Fractiorjt Fraction
cu

Area# Area#

LV 1U/U4

By By

e,
On On
/l- 1C-t-19
Chain-of-Custody # Iv/A
(Bv: Signature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc Rev. 02122117
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PO Box 1566

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

Inc. www.ardlinc.com

Environmental | Analytical | Management | Safety

Customer Name: SLCOE Date: 12/12/19
Project Name: Illinois River Lab Name: ARDL, Inc.
Samples Received at ARDL: 11/19/19 ARDL Report No.: 8574

CASE NARRATIVE

Customer Date Lab ID
Sam le No. Collected Number Anal ses Reguested
IL-2 11/19/19 8574-01 Inorganics(1)
IL-6 11/19/19 8574-02 Inorganics(1)
IL-7 11/19/19 8574-03 Inorganics(1)
IL-8 11/19/19 8574-04 Inorganics(1)
IL-9 11/19/19 8574-05 Inorganics(1)
UMR-1 11/19/19 8574-06 Inorganics(1)
UMR-3 11/19/19 8574-07 Inorganics(1)
UMR-2 11/19/19 8574-08 Inorganics(1)
SLH-3 11/19/19 8574-09 Inorganics(1)

(1) Including ammonia, chlorophyll/pheophytin, nitrite, nitrate, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:

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 TKN.
The parent sample has been flagged appropriately with a 'J' qualifier.

DUPLICATE

Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO of the
duplicate analyses met criteria, except for TKN. The parent sample has been flagged appropriately with a 'J’
qualifier.

"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 2
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http://www.ardlinc.com/

Project Name: Illinois River ARDL Report No.: 8574
CASE NARRATIVE (Continued)

DATA REPORTING QUALIFIERS
The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

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.

Release of the data contained in this package has been authorized by t1nijac. idal Services Manager or his
designee as verified by the followingsignature. 1 ]

Dean S. Dickerson
Technical Services Manager

Page 2 of 2
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Sample & QC Results

Including as appropriate:
Field Sample Results
Batch QC

Prep Blank

LCS/Spike Blank
Matrix QC

MS/MSD

Sample Duplicate

ARDL Data Package  8574- Inorganic

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: 008574 Report Date: 12/12/2019

Project Name: ILLINOIS RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008574-01 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1IL-2 Sampling Date: 11/19/2019 Moisture: NA
Received: 11/19/2019 Sampling Time: 1415
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 11/20/19 11205053
Chlorophyll-a, Correcte 1.0 1.00 13.6 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Kjeldahl Nitrogen 0.190 0.200 J 1.1 MG/L 351.2 351.2 12/02/19 12/04/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.94 MG/ L NONE GREEN NA 11/25/19 12035071
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/20/19 11265060
Pheophytin-a 1.0 1.00 1.6 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Phosphorus 0.00800 0.0100 0.346 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.151 MG/ L NONE 365.2 NA 11/20/19 11215055
Solids, Total Suspended 4.0 4.00 54.4 MG/ L NONE 160.2 NA 11/26/19 12035066
Solids, Volatile Suspen 4.0 4.00 4.4 MG/L NONE 160.4 NA 11/26/19 12035067
Total Organic Carbon 0.500 1.00 4.7 MG/L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008574-01, Inorganic Analyses

Page 1 of 1
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ARDL, INC.

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

Lab Report No: 008574 Report Date: 12/12/2019

Project Name: ILLINOIS RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008574-02 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1IL-6 Sampling Date: 11/19/2019 Moisture: NA
Received: 11/19/2019 Sampling Time: 1215
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0322 MG/L NONE 350.1 NA 11/20/19 11205053
Chlorophyll-a, Correcte 1.0 1.00 13.6 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Kjeldahl Nitrogen 0.190 0.200 1.13 MG/L 351.2 351.2 12/02/19 12/04/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.57 MG/ L NONE GREEN NA 11/25/19 12035071
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 11/20/19 11265060
Pheophytin-a 1.0 1.00 2.9 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Phosphorus 0.00800 0.0100 0.372 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.166 MG/L NONE 365.2 NA 11/20/19 11215055
Solids, Total Suspended 4.0 4.00 71.6 MG/L NONE 160.2 NA 11/26/19 12035066
Solids, Volatile Suspen 4.0 4.00 5.6 MG/ L NONE 160.4 NA 11/26/19 12035067
Total Organic Carbon 0.500 1.00 4.7 MG/L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008574-02, Inorganic Analyses

Page 1 of 1
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ARDL, INC.

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

Lab Report No: 008574 Report Date: 12/12/2019

Project Name: ILLINOIS RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008574-03 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: IL-7 Sampling Date: 11/19/2019 Moisture: NA
Received: 11/19/2019 Sampling Time: 1222
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 J 0.0274 MG/L NONE 350.1 NA 11/20/19 11205053
Chlorophyll-a, Correcte 1.0 1.00 14.5 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Kjeldahl Nitrogen 0.190 0.200 0.967 MG/ L 351.2 351.2 12/02/19 12/04/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.57 MG/L NONE GREEN NA 11/25/19 12035071
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/20/19 11265060
Pheophytin-a 1.0 1.00 2.0 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Phosphorus 0.00800 0.0100 0.316 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.18 MG/L NONE 365.2 NA 11/20/19 11215055
Solids, Total Suspended 4.0 4.00 41.6 MG/ L NONE 160.2 NA 11/26/19 12035066
Solids, Volatile Suspen 4.0 4.00 4.4 MG/L NONE 160.4 NA 11/26/19 12035067
Total Organic Carbon 0.500 1.00 4.8 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008574-03, Inorganic Analyses

Page 1 of 1
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ARDL, INC.

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

Lab Report No: 008574 Report Date: 12/12/2019

Project Name: ILLINOIS RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008574-04 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1II-8 Sampling Date: 11/19/2019 Moisture: NA
Received: 11/19/2019 Sampling Time: 1100
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 0.0365 MG/L NONE 350.1 NA 11/20/19 11205053
Chlorophyll-a, Correcte 1.0 1.00 14.5 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Kjeldahl Nitrogen 0.190 0.200 0.784 MG/ L 351.2 351.2 12/02/19 12/04/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.6 MG/ L NONE GREEN NA 11/25/19 12035071
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/20/19 11265060
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Phosphorus 0.00800 0.0100 0.265 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.148 MG/L NONE 365.2 NA 11/20/19 11215055
Solids, Total Suspended 4.0 4.00 28.0 MG/ L NONE 160.2 NA 11/26/19 12035066
Solids, Volatile Suspen 4.0 4.00 ND MG/L NONE 160.4 NA 11/26/19 12035067
Total Organic Carbon 0.500 1.00 4.5 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008574-04,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

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

Lab Report No: 008574 Report Date: 12/12/2019

Project Name: ILLINOIS RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008574-05 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: 1IL-9 Sampling Date: 11/19/2019 Moisture: NA
Received: 11/19/2019 Sampling Time: 0730
Prep Analysis Prep Analysis Run
Analyte LOD LOO Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 J 0.0235 MG/L NONE 350.1 NA 11/20/19 11205053
Chlorophyll-a, Correcte 1.0 1.00 14.5 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Kjeldahl Nitrogen 0.190 0.200 0.721 MG/L 351.2 351.2 12/02/19 12/04/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.66 MG/L NONE GREEN NA 11/25/19 12035071
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 11/20/19 11265060
Pheophytin-a 1.0 1.00 2.6 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Phosphorus 0.00800 0.0100 0.256 MG/ L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.219 MG/L NONE 365.2 NA 11/20/19 11215055
Solids, Total Suspended 4.0 4.00 26.4 MG/L NONE 160.2 NA 11/26/19 12035066
Solids, Volatile Suspen 4.0 4.00 ND MG/ L NONE 160.4 NA 11/26/19 12035067
Total Organic Carbon 0.500 1.00 4.6 MG/L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008574-05,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008574

400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

P.O. Box 1566

Illinois 62864

Report Date:

12/12/2019

Project Name: ILLINOIS
Project No:

RIVER

Analysis:
NELAC Certified - IL100308

Inorganics

ARDL No: 008574-06 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: UMR-1 Sampling Date: 11/19/2019 Moisture: NA
Received: 11/19/2019 Sampling Time: 1620
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.0307 MG/L NONE 350.1 NA 11/20/19 11205053
Chlorophyll-a, Correcte 1.0 1.00 2.7 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Kjeldahl Nitrogen 0.190 0.200 0.758 MG/ L 351.2 351.2 12/02/19 12/04/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.35 MG/L NONE GREEN NA 11/25/19 12035071
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/20/19 11265060
Pheophytin-a 1.0 1.00 2.4 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Phosphorus 0.00800 0.0100 0.239 MG/ L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.116 MG/ L NONE 365.2 NA 11/20/19 11215055
Solids, Total Suspended 4.0 4.00 25.2 MG/ L NONE 160.2 NA 11/26/19 12035066
Solids, Volatile Suspen 4.0 4.00 ND MG/L NONE 160.4 NA 11/26/19 12035067
Total Organic Carbon 0.500 1.00 5.3 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008574-06,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008574

ARDL, INC.

400 Aviation Drive;
Mt. Vernon,

P.O. Box 1566

Illinois 62864

Report Date:

12/12/2019

Project Name: ILLINOIS RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008574-07 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: UMR-3 Sampling Date: 11/19/2019 Moisture: NA
Received: 11/19/2019 Sampling Time: 1600
Prep Analysis Prep Analysis Run
Analyte LOD LOO Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 0.14 MG/L NONE 350.1 NA 11/20/19 11205053
Chlorophyll-a, Correcte 1.0 1.00 15.9 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Kjeldahl Nitrogen 0.190 0.200 1.88 MG/L 351.2 351.2 12/02/19 12/04/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.47 MG/ L NONE GREEN NA 11/25/19 12035071
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/20/19 11265060
Pheophytin-a 1.0 1.00 9.5 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Phosphorus 0.00800 0.0100 0.919 MG/ L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.106 MG/ L NONE 365.2 NA 11/20/19 11215055
Solids, Total Suspended 14.3 14.3 439 MG/L NONE 160.2 NA 11/26/19 12035066
Solids, Volatile Suspen 14.3 14.3 28.6 MG/ L NONE 160.4 NA 11/26/19 12035067
Total Organic Carbon 0.500 1.00 5.6 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008574-07, Inorganic Analyses

Page 1 of 1
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Lab Report No: 008

574

400 Aviation Drive;
Mt. Vernon,

ARDL, INC.

P.O. Box 1566

Illinois 62864

Report Date:

12/12/2019

Project Name: ILLINOIS
Project No:

RIVER

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008574-08 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER

Field ID: UMR-2 Sampling Date: 11/19/2019 Moisture: NA

Received: 11/19/2019 Sampling Time: 1700

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/ L NONE 350.1 NA 11/20/19 11205053
Chlorophyll-a, Correcte 1.0 1.00 2.7 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Kjeldahl Nitrogen 0.190 0.200 0.971 MG/ L 351.2 351.2 12/02/19 12/04/19 12055075
Nitrate as Nitrogen 0.0190 0.0200 0.972 MG/ L NONE GREEN NA 11/22/19 12035071
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 11/20/19 11265060
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Phosphorus 0.00800 0.0100 0.354 MG/ L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.111 MG/L NONE 365.2 NA 11/20/19 11215055
Solids, Total Suspended 4.0 4.00 102 MG/L NONE 160.2 NA 11/26/19 12035066
Solids, Volatile Suspen 4.0 4.00 6.0 MG/L NONE 160.4 NA 11/26/19 12035067
Total Organic Carbon 0.500 1.00 4.3 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008574-08,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

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

Lab Report No: 008574 Report Date: 12/12/2019

Project Name: ILLINOIS RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008574-09 Sampling Loc'n: ILLINOIS RIVER Matrix: WATER
Field ID: SLH-3 Sampling Date: 11/19/2019 Moisture: NA
Received: 11/19/2019 Sampling Time: 1635
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 J 0.024 MG/ L NONE 350.1 NA 11/20/19 11205053
Chlorophyll-a, Correcte 1.0 1.00 9.1 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Kjeldahl Nitrogen 0.190 0.200 0.89 MG/L 351.2 351.2 12/02/19 12/03/19 12055075
Nitrate as Nitrogen 0.0380 0.0400 2.51 MG/L NONE GREEN NA 11/25/19 12035071
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 11/20/19 11265060
Pheophytin-a 1.0 1.00 2.4 MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079
Phosphorus 0.00800 0.0100 0.299 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.10 MG/L NONE 365.2 NA 11/20/19 11215055
Solids, Total Suspended 4.0 4.00 66.4 MG/L NONE 160.2 NA 11/26/19 12035066
Solids, Volatile Suspen 4.0 4.00 5.2 MG/L NONE 160.4 NA 11/26/19 12035067
Total Organic Carbon 0.500 1.00 5.0 MG/L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008574-09, Inorganic Analyses

Page 1 of 1
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ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008574 Report Date: 12/12/2019

Project Name: ILLINOIS RIVER NELAC Certified - IL100308

Blank Prep Analysis Prep Analysis QC Lab

Analyte LOD LOQ Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/L NONE 350.1 NA 11/20/19 11205053 008574-01B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079 008574-02B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/ L 351.2 351.2 12/02/19 12/04/19 12055075 008574-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/L NONE GREEN NA 11/25/19 12035071 008574-04B1
Nitrite as Nitrogen 0.020 0.020 ND MG/ L NONE 354.1 NA 11/20/19 11265060 008574-02B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 11/20/19 12/06/19 12065079 008574-02B1
Phosphorus 0.008 0.010 ND MG/ L 365.2 365.2 12/09/19 12/09/19 12105083 008574-06B1
Phosphorus, -ortho 0.008 0.010 ND MG/ L NONE 365.2 NA 11/20/19 11215055 008574-03B1
Solids, Total Suspen 1.0 1.0 ND MG/ L NONE 160.2 NA 11/26/19 12035066 008574-01B1
Solids, Volatile Sus 1.0 1.0 ND MG/ L NONE 160.4 NA 11/26/19 12035067 008574-01B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 12/04/19 12095082 008574-01B1

(a) DOD and/or NELAC Accredited Analyte

Inorganic Method Blanks for 008574

Page 1 of 1
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LABORATORY CONTROL

SAMPLE REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008574 Report Date: 12/12/2019
Project Name: ILLINOIS RIVER NELAC Certified - IL100308

LCS 1 ICs 1 LCS 1 LCS 2 LCS 2 LCS 2 % Rec Mean Analytical QC Lab

Analyte Result Level % Rec Result Level % Rec Limits % Rec Run Number
Ammonia Nitrogen 0.96 1.0 96 - -- -- 80-120 -- 11205053 008574-01C1
Kjeldahl Nitrogen 1.2 1.0 118 - == -- 80-120 - 12055075 008574-01C1
Nitrate as Nitrogen 1.1 1.0 105 == - -- 80-120 - 12035071 008574-04C1
Nitrite as Nitrogen 0.93 1.0 93 == - - 80-120 - 11265060 008574-02C1
Phosphorus 0.64 0.6 95 - -- - 80-120 - 12105083 008574-06C1
Phosphorus, -ortho 0.095 0.10 95 - - - 80-120 - 11215055 008574-03C1
Total Organic Carbon 19.0 20.0 95 -- -- - 76-120 - 12095082 008574-01C1

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008574

Page 1 of 1
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MATRIX SPIKE/SPIKE DUPLICATE REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IIL 62864
Lab Report No: 008574 Report Date: 12/12/2019
Project Name: ILLINOIS RIVER NELAC Certified - IL100308
Sample Sample MS MS MS MSD MSD MSD % Rec RPD QC Lab
Analyte Matrix Result Result Level $ Rec Result Level % Rec Limits RPD Limit Run Number
Ammonia Nitrogen WATER ND 1.9 2.0 97 1.9 2.0 96 75-125 1 20 11205053 008574-01MS
Kjeldahl Nitrogen WATER 1.1 2.0 0.80 116 1.4 0.80 41 * 75-125 35 * 20 12055075 008574-01MS
Nitrate as Nitrogen WATER 2.6 3.5 1.0 95 3.5 1.0 90 75-125 1 20 12035071 008574-04MS
Nitrite as Nitrogen WATER ND 1.0 1.0 103 1.0 1.0 104 75-125 1 20 11265060 008574-02MS
Phosphorus WATER 0.24 1.1 0.83 99 1.1 0.83 100 75-125 1 20 12105083 008574-06MS
Phosphorus, -ortho WATER 0.18 0.27 0.10 87 0.26 0.10 82 75-125 2 20 11215055 008574-03MS
Total Organic Carbon WATER 4.7 9.3 5.0 92 9.4 5.0 94 76-120 1 20 12095082 008574-01MS
Total Organic Carbon WATER 4.7 9.7 5.0 100 9.6 5.0 97 76-120 2 20 12095082 008574-02MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008574 Page 1 of 1



SAMPLE DUPLICATE REPORT

T2 40 9T abed - /58 Hoday 1adV

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

Lab Report No: 008574 Report Date: 12/12/2019
Project Name: ILLINOIS RIVER NELAC Certified - IL100308

Sample First Second Percent Mean Analytical QC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1, D2) Run Number
Chlorophyll-a, Corrected 13.6 13.6 -- MG/CU.M. 0 -- 12065079 008574-02D1
Pheophytin-a 2.9 2.9 -- MG/CU.M. 0 -- 12065079 008574-02D1
Solids, Total Suspended 54.4 58.8 -- MG/L 8 -- 12035066 008574-0101
Solids, Volatile Suspend 4.4 5.2 - MG/ L 17 -- 12035067 008574-01D1

(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008574 Page 1 of 1



Sample Receipt Information

Including as appropriate:

- COCs
 Cooler Receipts
» Airbills

« Email Communication/
Instructions from Customer

ARDL Data Package @ 8574- Inorganic

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

Authorized By: DSD-QAO

ARDL Report 8574 - Page 17 of 21
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COOLER RECEIPT REPORT

ARDL. INC.
Cooler # [ J
ARDL ---5_7_1 _ ooler -m L D
Number of Coolers in Shipment; =~ = =====

_ 1Q “dfo /Ay
Project: £1 [ymei< s ftju/ﬁﬁ Date Received: [/- ....&-19

| g LEU 11onf At
A.  PRELIMINARY EXAMINATION PHASE: Date cooler was opened: |/-.1/-&-/ 9

c[t4---2:2-?lv

1. Did cooler come with @ shipping SlP (QIFDIll, EEC.)2.....ciiiiiei it s e e s e e e st e e e e e e e e naeeeeannees YES ®)'
If YES, enter carrier name and airbill number here: -G gL AP
2. Were custody SEals 0N OULSIAE OF COOIBI? ... ..uiiiiiieiiie ettt ettt et e e ettt e e as bt e e e ta e e e anbeeesnteeeasbeeessbeeeanseeeennneeens YES NIA
How many and where?, ,Seal Date: ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of QrriVal? ..o YES NO @
4.  Did you screen samples for radioactivity USINg @ GeIgEr COUNLEI?........ciiiiiiiiiiiiee ittt ettt sttt et ee s ebe e e sibaeenseee e NO
5. Were custody papers sealed in @ PlastiC DAG?.........cuiiiiiiiiiii e YES
6. Were custody papers filled out properly (ink, SIgned, ©1C.)7 ..o YES @ NIA
7.  Were custody papers signed in appropriate place by ARDL PEIrsONNEI? ...........ooiiiiiiiiiiiiiiiiiiiiiee et € NO NIA
8.  Was project identifiable from custody papers? If YES, enter project name at the top of this form.............c.cccocoeiiiiiiiiiens @'_, y,NO NIA
9.  Was a separate container provided for measuring temperature? YES_ NO Y Observed Cooler Temp. Q 1y C
AN Correction factor U, (J C
B. LOG-INPHASE: Date samples were logged-in: ; 1-.&0 =1 2 (Signature) V NLt:Le. 1--f/
10. Describe type of packing in ggooler = --' - k--R
11. Were all samples sealed in separate PlastiC DAGS? ......oiiuiiiiiieieiiiie ettt sttt nee YES C EO NIA
12. Did all containers arrive unbroken and were labels in good CONAItION? .............c.cviiiiiiiiiiiercce e £ NO
13. Were Sample  12DEIS  COMPIBIE?... .. .ttt ettt e ettt ettt s st e bt e st ee e en e ”IJ NO
14. Did all sample labels agree with CUStOAY PAPEIS? .......ccuiiiiiiiiii ittt et ettt e et e e sae e ieeeaes YES >
Tl Eorect containers used for the tests INAICAtEd? ... : NO
16. Was pH correct on preSernved Water SAMPIES?...., .. coiciiiierieiiie ettt e et es et sttt e e ese st esasesesseseesessase st esesseseesesesseneanens @ NO NIA
17. Was asufficient amount of sample sent for tests iNAICAtEA?...........ccoueiiiiiiiie ettt m NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO @,
19. Was the ARDL project coordinator notified of any defiCiENCIES?.........ccociiiiiiiiiirie e ' NO NIA
Comments and/or Corrective Action: Sample Transfer
_//\/0 Analyses judicaded Foe Lasr 4 Fraction Fraction
Sdaples, Lwilaiwers s sl /'//C Ly
oAlY7t*  4/11.LJ.h;s,s AS ‘/riec/,ous $,1.rnplt:"" Area # Areatt
c I LLsC LS, (o dhese
=4 By By
R Lee.
//-.D A Ao ¥ q!effg—fp‘r Aty Saaiples £og On on
Zl-/5, 1/-R0-17
Chain-of-Custody #
8 : Si nature 0 Date: 1!-,.;/{/- IC/

M:A\ADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02122117
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COOLER RECEIPT REPORT

ARDL . INC.
Y574
ARDL #: Cooler# .Z J_
Number of Coolfsin Shipment: -— "———-
Project: f__ 1l.1200/s R, Jle e, Date Received: [/ - /CJ - If
A.  PRELIMINARY EXAMINATION PHASE: Date cooler was opened: [[_-/ & & i -
1. Did cooler come with @ shipping Slip (QIrDIll, ©EC.)P... .o ettt s se e b YES @)
If YES, enter carrier name and airbill number here: U= l= == s
2. Were custody Seals 0N OULSIAE OF COOIBI?..........uiiiii ittt ettt e e e e s bbb et e e e e e s bbb et e e e e e anbba e e e e e e e e sntnbeeaaeeaaas YES @, NIA
How many and where? ,Seal Date: ,Seal Name:
3.  Were custody seals unbroken and intact at the date and time Of @rfiVal?...........oooiiiiii e YES NO
'
4. Didyou screen samples for radioactivity USINg @ GeIgEr COUNTEI?.........ccuiiiiiiiierie et ee et €S NO
5.  Were custody papers sealed in @ PIastiC DAG? ........uiiiuiiiiiie e ves (No]
6. Were custody papers filled out properly (iNK, SIGNE, BIC.)?....c..uiiiiiiiiiiie et YES NIA
7. Were custody papers signed in appropriate place by ARDL PEISONNEI?...........uiiiiiiiiiiiieiiiie ittt @ NO NIA
8. Was project identifiable from custody papers? If YES, enter project name at the top of tNorm.ft .......................... NO NIA
9. Was aseparate container provided for measuring temperature? ~ YES__ No__.:::ii. Observed Cooler Temp. = c
- Correction factor {£3.0 C
B. LOG-IN PHASE: Date samples were logged-in: /- J{)-1 'J (Signature) | £J z:/11..ull'-
: H H . /Muxﬁ.- - -':i -7 wwwwwwww
10. Describe type of packing in cooler: = 2 B e e e
11. Were all samples sealed in separate PlastiC DAGS? .......ccoiiiiiiiiiiiiii e YES NIA
12. Did all containers arrive unbroken and were labels in good CONAItION? ............coiiiiiiiiiiiiiie e VES; NO
13. Were sample 18DEIS COMPIBLE?....... ..ottt e e et ettt b ettt e ettt eat e e be et eees NO
14. Did all sample labels agree wWith CUSIOAY PAPEIST? .....cc..iiitiiiiiiaieiiit ettt ettt ettt ea e b e e teeesbe e i beebeeabeesbeeaanee s ves 00,
15. Were correct containers used for the tests iNQICAIEA? ..........coiiiiiciinii e e NO
16. Was pH correct 0N preServed WALl SAMPIES?... ..o .t e ittt sttt ettt e bbb e b e ae et e eh e et e abe et e sbe b ebeeneas e esenbesebeneees Y NO NIA
17. Was a sufficient amount of sample sent for tests INAICAIEA?..............c.cvoviiieiciciiii s (YES NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO CWAI
19. Was the ARDL project coordinator notified of any defiCiENCIES?...........couiiiiiiiiiiie e NO NIA
Comments and/or Corrective Action: Sample Transfer
& | --7- Fraction Fraction
/J.P.]!
|....tu. (.<nlnev /2.uLL@d 1cj'.-r Areadt Areadt
{inlc.-.U
By By
VA KV
On On
//-.,:?'0--19
Chain-of-Custody#
(By: SiQnature) clt..r Date: /I {tJ- 19

M:A\ADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02122117
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Donna Cockrum

From: "Donna Cockrum" <dcockrum@ardlinc.com>
To: "Dean Dickerson" <ddickerson@ardlinc.com>
Sent: Wednesday, November 20, 2019 6:15 AM

Subject: SLCOE 8574 - 11/19/19
Received samples from lllinois River 11-19-19.

Last 4 sample numbers were hand written with no analysis indicated on C of C. Containers were the same for the
previous 5 samples so | logged them in for the same tests.

Also, did not receive any samples for IL-15 as indicated on C of C.
All above noted on cooler receipt form.

Donna Cockrum
Sample Receipt
ARDL, Inc
618-244-3235x240

CONFIDENTIAL & PRIVILEGED TRANSMISSION

The message included with this e-mail and any attached document(s) contains information from ARDL, Inc. which
may be confidential and/or privileged. This information is intended to be for the use of the addressee named on
this transmittal sheet. If you are not the addressee, note that any disclosure, photocopying, distribution or use of
the contents of this e-mail information is prohibited. If you have received this e-mail in error, please notify the
sender above immediately so that arrangements can be made for the retrieval of the original document(s) at no
cost to you.

ARDL Repott 857 #/9 B Ap1 91 of 21
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PO Box 1566

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

Inc. www.ardlinc.com
Environmental | Analytical | Management | Safety
Customer Name: SLCOE Date: 12/12/19
Project Name: Lower River Lab Name: ARDL, Inc.
Samples Received at ARDL: 11/20/19 ARDL Report No.: 8576
CASE NARRATIVE
Customer Date Lab ID
Sam le No. Collected Number Analyses Reguested

OPR-2 RM 44 11/20/19 8576-01 Inorganics(1)

OPR-3 RM 80 11/20/19 8576-02 Inorganics( 1)

OPR-4 RM 110 11/20/19 8576-03 Inorganics(1)

OPR-5 RM 150 11/20/19 8576-04 Inorganics(1)

SLH-2 RM 177 11/20/19 8576-05 Inorganics(1)

SLH-1 RM 162 11/20/19 8576-06 Inorganics(1)

SLH-15 RM 120 11/20/19 8576-07 Inorganics(.1}

(1) Including ammonia, chlorophyll/pheophytin, nitrate, nitrite, TKN, TOC, orthophosphate, total
phosphorus, TSS, and TVSS.

The quality control data are summarized as follows:

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 2 of 2 for TKN.
The parent sample has been flagged appropriately with a 'J' qualifier.

DUPLICATE

Duplicate analyses are reported as MS/MSD, except chlorophyll/pheophytin, TSS, and TVSS. RPO of the
duplicate analyses met criteria.

"Test everything, keep the good" 1 Thes. 5:21 Page 1 of 2

ARDL Report 8576 - Page 1 of 18
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Project Name: Lower River ARDL Report No.: 8576
CASE NARRATIVE (Continued)
DATA REPORTING QUALIFIERS

The following data reporting qualifiers are used as required:

ND - Indicates parameter was analyzed for but not detected. The sample quantitation limit has been
corrected for weight, dilution and/or percent moisture.

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.

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

designee as verified by the following signature.

Dean S. Dickerson
Technical Services Manager

Page 2 of 2

ARDL Report 8576 - Page 2 of 18




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 8576 - Inorganic

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

ARDL Report 8576 - Page 3 of 18
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Lab Report No: 008

576

400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

P.O. Box 1566

Illinois 62864

Report Date:

12/12/2019

Project Name: LOWER RIVER

Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008576-01 Sampling Loc'n: LOWER RIVER Matrix: WATER
Field ID: OPR-2 RM 44 Sampling Date: 11/20/2019 Moisture: NA
Received: 11/20/2019 Sampling Time: 1015
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 11/26/19 11265062
Chlorophyll-a, Correcte 1.0 1.00 4.5 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Kjeldahl Nitrogen 0.190 0.200 J 0.524 MG/ L 351.2 351.2 12/02/19 12/04/19 12055076
Nitrate as Nitrogen 0.0190 0.0200 1.65 MG/L NONE GREEN NA 11/25/19 12035072
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/21/19 11265061
Pheophytin-a 1.0 1.00 1.8 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Phosphorus 0.00800 0.0100 0.325 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.0947 MG/L NONE 365.2 NA 11/21/19 11265063
Solids, Total Suspended 4.0 4.00 92.4 MG/L NONE 160.2 NA 11/27/19 12035068
Solids, Volatile Suspen 4.0 4.00 7.2 MG/L NONE 160.4 NA 11/27/19 12035069
Total Organic Carbon 0.500 1.00 4.9 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008576-01,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008576

400 Aviation Drive;

ARDL, INC.

Mt. Vernon,

P.O. Box 1566

Illinois 62864

Report Date:

12/12/2019

Project Name: LOWER RIVER

Project No:

ARDL No: 008576-02
Field ID: OPR-3 RM 80

Received: 11/20/20

Analyte

Ammonia Nitrogen
Chlorophyll-a, Correcte
Kjeldahl Nitrogen
Nitrate as Nitrogen
Nitrite as Nitrogen
Pheophytin-a

Phosphorus

Phosphorus, -ortho
Solids, Total Suspended
Solids, Volatile Suspen
Total Organic Carbon

Analysis:

Inorganics

NELAC Certified - IL100308

Sampling Loc'n: LOWER RIVER Matrix: WATER
Sampling Date: 11/20/2019 Moisture: NA
19 Sampling Time: 1120
Prep Analysis Prep Analysis Run

LOD LOQ Flag Result Units Method Method Date Date Number
0.0200 0.0300 0.0378 MG/ L NONE 350.1 NA 11/26/19 11265062
1.0 1.00 6.4 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
0.190 0.200 0.214 MG/ L 351.2 351.2 12/02/19 12/04/19 12055076
0.0190 0.0200 1.67 MG/L NONE GREEN NA 11/25/19 12035072
0.0200 0.0200 ND MG/ L NONE 354.1 NA 11/21/19 11265061
1.0 Loo 1.3 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
0.00800 0.0100 0.307 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
0.00800 0.0100 0.0973 MG/L NONE 365.2 NA 11/21/19 11265063
4.0 4.00 84.0 MG/L NONE 160.2 NA 11/27/19 12035068
4.0 4.00 7.2 MG/L NONE 160.4 NA 11/27/19 12035069
0.500 1.00 4.7 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008576-02,

Inorganic Analyses

Page 1 of 1
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ARDL, INC.

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

Lab Report No: 008576 Report Date: 12/12/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308
ARDL No: 008576-03 Sampling Loc'n: LOWER RIVER Matrix: WATER
Field ID: OPR-4 RM 110 Sampling Date: 11/20/2019 Moisture: NA
Received: 11/20/2019 Sampling Time: 1340
Prep Analysis Prep Analysis Run
Analyte LOO LOO Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 J 0.0285 MG/L NONE 350.1 NA 11/26/19 11265062
Chlorophyll-a, Correcte 1.0 1.00 4.5 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Kjeldahl Nitrogen 0.190 0.200 0.678 MG/ L 351.2 351.2 12/02/19 12/04/19 12055076
Nitrate as Nitrogen 0.0190 0.0200 1.66 MG/L NONE GREEN NA 11/25/19 12035072
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/21/19 11265061
Pheophytin-a 1.0 1.00 1.8 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Phosphorus 0.00800 0.0100 0.312 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.126 MG/L NONE 365.2 NA 11/21/19 11265063
Solids, Total Suspended 4.0 4.00 88.4 MG/L NONE 160.2 NA 11/27/19 12035068
Solids, Volatile Suspen 4.0 4.00 6.4 MG/L NONE 160.4 NA 11/27/19 12035069
Total Organic Carbon 0.500 1.00 5.2 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008576-03,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008

576

400 Aviation Drive;
Mt. Vernon,

ARDL, INC.

P.O. Box 1566

Illinois 62864

Report Date:

12/12/2019

Project Name: LOWER RIVER

Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008576-04 Sampling Loc'n: LOWER RIVER Matrix: WATER
Field ID: OPR-5 RM 150 Sampling Date: 11/20/2019 Moisture: NA
Received: 11/20/2019 Sampling Time: 1440
Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number
Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 11/26/19 11265062
Chlorophyll-a, Correcte 1.0 1.00 6.4 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Kjeldahl Nitrogen 0.190 0.200 0.852 MG/L 351.2 351.2 12/02/19 12/04/19 12055076
Nitrate as Nitrogen 0.0190 0.0200 1.64 MG/L NONE GREEN NA 11/25/19 12035072
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 11/21/19 11265061
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Phosphorus 0.00800 0.0100 0.316 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.0973 MG/ L NONE 365.2 NA 11/21/19 11265063
Solids, Total Suspended 4.0 4.00 78.0 MG/L NONE 160.2 NA 11/27/19 12035068
Solids, Volatile Suspen 4.0 4.00 6.4 MG/ L NONE 160.4 NA 11/27/19 12035069
Total Organic Carbon 0.500 1.00 4.6 MG/L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008576-04,

Inorganic Analyses

Page 1 of 1
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Lab Report No: 008576

ARDL, INC.

400 Aviation Drive;
Mt. Vernon,

P.O. Box 1566

Illinois 62864

Report Date:

12/12/2019

Project Name: LOWER RIVER
Project No:

Analysis:

Inorganics
NELAC Certified - IL100308

ARDL No: 008576-05 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: SLH-2 RM 177 Sampling Date: 11/20/2019 Moisture: NA

Received: 11/20/2019 Sampling Time: 1700

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/ L NONE 350.1 NA 11/26/19 11265062
Chlorophyll-a, Correcte 1.0 1.00 4.5 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Kjeldahl Nitrogen 0.190 0.200 0.586 MG/L 351.2 351.2 12/02/19 12/04/19 12055076
Nitrate as Nitrogen 0.0190 0.0200 1.32 MG/L NONE GREEN NA 11/25/19 12035072
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/21/19 11265061
Pheophytin-a 1.0 1.00 ND MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Phosphorus 0.00800 0.0100 0.423 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.108 MG/L NONE 365.2 NA 11/21/19 11265063
Solids, Total Suspended 4.0 4.00 84.0 MG/ L NONE 160.2 NA 11/27/19 12035068
Solids, Volatile Suspen 4.0 4.00 6.4 MG/ L NONE 160.4 NA 11/27/19 12035069
Total Organic Carbon 0.500 1.00 5.4 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008576-05, Inorganic Analyses
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400 Aviation Drive;

ARDL, INC.

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008576 Report Date: 12/12/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008576-06 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: SLH-1 RM 162 Sampling Date: 11/20/2019 Moisture: NA

Received: 11/20/2019 Sampling Time: 1345

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 J 0.0282 MG/L NONE 350.1 NA 11/26/19 11265062
Chlorophyll-a, Correcte 1.0 1.00 4.5 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Kjeldahl Nitrogen 0.190 0.200 0.538 MG/ L 351.2 351.2 12/02/19 12/04/19 12055076
Nitrate as Nitrogen 0.0380 0.0400 1.78 MG/L NONE GREEN NA 11/25/19 12035072
Nitrite as Nitrogen 0.0200 0.0200 ND MG/ L NONE 354.1 NA 11/21/19 11265061
Pheophytin-a 1.0 1.00 2.5 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Phosphorus 0.00800 0.0100 0.295 MG/L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.0973 MG/L NONE 365.2 NA 11/21/19 11265063
Solids, Total Suspended 4.0 4.00 72.8 MG/L NONE 160.2 NA 11/27/19 12035068
Solids, Volatile Suspen 4.0 4.00 6.0 MG/L NONE 160.4 NA 11/27/19 12035069
Total Organic Carbon 0.500 1.00 4.7 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008576-06,

Inorganic Analyses
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400 Aviation Drive;

ARDL, INC.

P.O. Box 1566

Mt. Vernon, Illinois 62864

Lab Report No: 008576 Report Date: 12/12/2019

Project Name: LOWER RIVER Analysis: Inorganics
Project No: NELAC Certified - IL100308

ARDL No: 008576-07 Sampling Loc'n: LOWER RIVER Matrix: WATER

Field ID: SLH-15 RM 120 Sampling Date: 11/20/2019 Moisture: NA

Received: 11/20/2019 Sampling Time: 1330

Prep Analysis Prep Analysis Run
Analyte LOD LOQ Flag Result Units Method Method Date Date Number

Ammonia Nitrogen 0.0200 0.0300 ND MG/L NONE 350.1 NA 11/26/19 11265062
Chlorophyll-a, Correcte 1.0 1.00 4.5 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Kjeldahl Nitrogen 0.190 0.200 0.318 MG/L 351.2 351.2 12/02/19 12/04/19 12055076
Nitrate as Nitrogen 0.0190 0.0200 1.64 MG/L NONE GREEN NA 11/25/19 12035072
Nitrite as Nitrogen 0.0200 0.0200 ND MG/L NONE 354.1 NA 11/21/19 11265061
Pheophytin-a 1.0 1.00 1.8 MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080
Phosphorus 0.00800 0.0100 0.282 MG/ L 365.2 365.2 12/09/19 12/09/19 12105083
Phosphorus, -ortho 0.00800 0.0100 0.0947 MG/ L NONE 365.2 NA 11/21/19 11265063
Solids, Total Suspended 4.0 4.00 75.6 MG/L NONE 160.2 NA 11/27/19 12035068
Solids, Volatile Suspen 4.0 4.00 6.0 MG/L NONE 160.4 NA 11/27/19 12035069
Total Organic Carbon 0.500 1.00 4.7 MG/ L NONE 415.1 NA 12/04/19 12095082

(a) DOD and/or NELAC Accredited Analyte.

Sample 008576-07,

Inorganic Analyses
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BLANK SUMMARY REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008576 Report Date: 12/12/2019
Project Name: LOWER RIVER NELAC Certified - IL100308
Blank Prep Analysis Prep Analysis QOC Lab
Analyte LOD LOQ Result Units Method Method Date Date Run Number
Ammonia Nitrogen 0.020 0.030 ND MG/L NONE 350.1 NA 11/26/19 11265062 008576-01B1
Chlorophyll-a, Corre 1.0 1.0 ND MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080 008576-05B1
Kjeldahl Nitrogen 0.19 0.20 ND MG/L 351.2 351.2 12/02/19 12/04/19 12055076 008576-01B1
Nitrate as Nitrogen 0.019 0.020 ND MG/ L NONE GREEN NA 11/25/19 12035072 008576-06B1
Nitrite as Nitrogen 0.020 0.020 ND MG/L NONE 354.1 NA 11/21/19 11265061 008576-04B1
Pheophytin-a 1.0 1.0 ND MG/CU.M. 10200H 10200H 11/21/19 12/06/19 12065080 008576-05B1
Phosphorus 0.008 0.010 ND MG/L 365.2 365.2 12/09/19 12/09/19 12105083 008574-06B1
Phosphorus, -ortho 0.008 0.010 ND MG/L NONE 365.2 NA 11/21/19 11265063 008576-02B1
Solids, Total Suspen 1.0 1.0 ND MG/L NONE 160.2 NA 11/27/19 12035068 008576-03B1
Solids, Volatile Sus 1.0 1.0 ND MG/L NONE 160.4 NA 11/27/19 12035069 008576-03B1
Total Organic Carbon 0.50 1.0 ND MG/L NONE 415.1 NA 12/04/19 12095082 008574-01B1

(a) DOD and/or NELAC Accredited Analyte

Inorganic Method Blanks for 008576

Page 1 of 1
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LABORATORY CONTROL

SAMPLE REPORT

ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008576 Report Date: 12/12/2019
Project Name: LOWER RIVER NELAC Certified - IL100308
LCS 1 LCs 1 LCS 1 LCS 2 LCS 2 ICS 2 % Rec Mean Analytical QC Lab
Analyte Result Level % Rec Result Level % Rec Limits Rec Run Number
Ammonia Nitrogen 0.93 1.0 93 - - - 80-120 - 11265062 008576-01C1
Kjeldahl Nitrogen 0.96 1.0 96 == - - 80-120 -- 12055076 008576-01C1
Nitrate as Nitrogen 1.0 1.0 103 - -- - 80-120 -- 12035072 008576-06C1
Nitrite as Nitrogen 0.92 1.0 92 -- - - 80-120 - 11265061 008576-04C1
Phosphorus 0.64 0.67 95 - - -- 80-120 - 12105083 008574-06C1
Phosphorus, -ortho 0.097 0.10 97 -- -- -- 80-120 -- 11265063 008576-02C1
Total Organic Carbon 19.0 20.0 95 - - - 76-120 -- 12095082 008574-01CL

NOTE: Any values tabulated above marked with an asterisk are outside of acceptable limits.

(a) DOD and/or NELAC Accredited Analyte

Inorganic LCS Results for 008576

Page 1 of 1



MATRIX SPIKE/SPIKE DUPLICATE REPORT
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ARDL, INC. 400 Aviation Drive; P.O. Box 1566 Mt. Vernon, IL 62864
Lab Report No: 008576 Report Date: 12/12/2019
Project Name: LOWER RIVER NELAC Certified - IL100308
Sample Sample MS MS MS MSD MSD MSD % Rec RPO QC Lab
Analyte Matrix Result Result Level % Rec Result Level % Rec Limits RPO Limit Run Number
Ammonia Nitrogen WATER ND 2.0 2.0 101 2.0 2.0 98 75-125 3 20 11265062 008576-01MS
Kjeldahl Nitrogen WATER 0.52 1.9 0.80 171 * 1.6 0.80 137 * 75-125 15 20 12055076 008576-01MS
Nitrate as Nitrogen WATER 1.8 2.7 1.0 91 2.7 1.0 88 75-125 1 20 12035072 008576-06MS
Nitrite as Nitrogen WATER ND 1.0 1.0 100 1.0 1.0 102 75-125 2 20 11265061 008576-04MS
Phosphorus WATER 0.32 1.1 0.83 98 1.1 0.83 98 75-125 0 20 12105083 008576-04MS
Phosphorus, -ortho WATER 0.097 0.20 0.10 98 0.20 0.10 104 75-125 3 20 11265063 008576-02MS

NOTE: Values tabulated above marked with an asterisk are explained in the associated narrative.

(a) DOD and/or NELAC Accredited Analyte.

Inorganic Matrix Spikes for 008576 Page 1 of 1
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SAMPLE DUPLICATE REPORT

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

Lab Report No: 008576 Report Date: 12/12/2019
Project Name: LOWER RIVER NELAC Certified - IL100308

Sample First Second Percent Mean Analytical QC Lab

Analyte Conc'n Duplicate Duplicate Units Diff (Smp, D1, D2) Run Number
Chlorophyll-a, Corrected 4.5 4.5 MG/CU.M. 0 - 12065080 008576-05D1
Pheophytin-a ND 0 MG/CU.M. NC -- 12065080 008576-05D1
Solids, Total Suspended 88.4 86.8 MG/ L 2 -- 12035068 008576-03D1
Solids, Volatile Suspend 6.4 6.4 MG/L 0 -- 12035069 008576-03D1

(a) DOD and/or NELAC Accredited Analyte
Sample Duplicates for 008576 Page 1 of 1



Sample Receipt Information

Including as appropriate:

« COCs
« Cooler Receipts
« Airbills

« Email Communication /
Instructions from Customer

ARDL Data Package 8576 - Inorganic

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 #: 2.8 4 - Cooler# /_tlid_..<
o Number of Cooi4in Shipment: _—< ==
Project: L UL Er /Q"Vé/- Date Received: [/- c212 -19

A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: [ |- ,Zj.] ﬁ (Signature) /\]tae |= 'f., .t f

1. Did cooler come with @ shipping SIP (AUrDIll, ELC.) 2. ... it ettt e e YES @
If YES, enter carrier name and airbill number here: &
2. Were custody Seals 0N OULSIAE OF COOIBIT.......uiiiiiiiiie ittt e sb et et e e he e e et e e st e e be e s saeeeeaeeeans YES N/A
How many and where? ,Seal Date: ,Seal Name:
3.  Were custody seals unbroken and intact at the date and time of ArriVal?...........cccoove e YES NO @
4. Did you screen samples for radioactivity USiNg @ GeIgEr COUNTEI?.........coiiuiiiiiiiiiiieiiie et ettt ettt ebbe e ee e eas €:' NO
5. Were custody papers sealed in @ PlastiC DAG?. ...t e a e e YES @
6. Were custody papers filled out properly (iNK, SIGNE, BLC.)7....c..ciiiiiiiieie ettt er e et aesreennee e YESI NO N/A
7. Were custody papers signed in appropriate place by ARDL PErsONNEl?.........cccuuuiiiiiiiiiiiiiiiiiiiiiiiiet e @ NO N/A
8. Was project identifiable from custody papers? If YES, enter project name at the top of this form...............ccccoceeii NO N/A

9. Was a separate container provided for measuring temperature?  YES__ NO__ L Observed Cooler Temp. Q:_u.( c
N/ // c3rrection factor (JJ.0 C

B. LOG-INPHASE: Date samples were logged-in: [/ L. -/ Q (Signature) LLJlI \Y

10. Describe type of packing in cooler;, = ="" -=-""[J"""]"™" .-\ g LGl

1 dWere all samples sealed in separate PIASTIC DAGS? ......uuiiiiiiiiiii et e et e e e e e e e e s bbbt e e e e e e e e e e e YES N/A
12. Did all containers arrive unbroken and were labels in good CONMItION? ........oo.viiiiiiiieiiee e Y NO
13, Were Sample 1ADEIS COMPIEIE?. .. ..o ittt ettt ettt e s et e e e st e e e s e s et en e e e ese e eneeneaneeneeneaneens Y NO
14. Did all sample labels agree with CUSTOAY PAPEIS? .......coouiiiiiiiiii ittt ettt e e ree e seeeeaeeenes Y NO
15. Were correct containers used for the tests INAICAIEA? ..........coviiiiiiiii e NO
16. Was pH cOrrect 0N PreServed WaAEl SAMPIES?. ... .uuiiiiiiteeeiiite e e ittt e e tttee e et teeeeaaeaeesaaeeeeessaaeeee s taeeeeasseeeeassbaeeessstaeeesnssseesannnes YS™ NO N/A
17. Was a sufficient amount of sample sent for tests INAICALEU?............ccceiieriiiiieie e e rens "I NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES No WA'
19. Was the ARDL project coordinator notified of any defiCieNCIES?..........cciiiiiiiiii e YES NO N|1A\I
Comments and/or Corrective Action: Sample Transfer

Fraction Fraction

AIrea# Area#

By By

On On

/1 -;?1-/9
Chain-of-Custody#
(By: Signature) Date:

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

ARDL . INC.
ARDL_9 5 -7 & - Cooler# <
Number of Coolers 1n Shipment: _,.Z,  _
Project: Lowen iver Date Received: /1-.zO0- 19
A PRELIMINARY EXAMINATION PHASE: Date cooler was opened: /___-00-19 (Signature) _L1-"3a .. fU-g:.=-="-4/4, =y '-"-"0=---
1. Did cooler come with a shipping slip (QIrbill, BIC.)2. ..ot e YES @)
If YES, enter carrier name and airbill number here: (Y A A
2. Were cuStOdy SEaIS 0N OULSIAE Of COOIEI?............c.uevecvceeeses e sessessesaesees e es s ee s es s es st es e ns s es s enens ves (lli1' nva
How many and where? ,Seal Date:. ,Seal Name:
3. Were custody seals unbroken and intact at the date and time of @rfival?.............cccooiiiiiiiinic e YES NO €)
4. Did you screen samples for radioactivity USing @ GeIger COUNETI?..........couiirirerieieirisic ittt see ettt se e bbb e s I'T]SI NO
5. Were custody papers sealed in @ PIAStiC DAG?...........coovwvvericeeireeeseeeseeeesesesees s eseesssses e se s ss s sesssessssesaesss s sessesees oo YEs C@)
1
6. Were custody papers filled out properly (ink, SIgned, BIC.)2.......coiiiiiiiiiiee e e b rU NO N/A
7. Were custody papers signed in appropriate place by ARDL PEISONNEI?...............ovverveereeeesresseeseeissieesssessseessseesseesseesssen <YES' no NA
8.  Was project identifiable from custody papers? If YES, enter project name at the top of this form..........cccccocvvinennn @, NO N/A
9. Was a separate container provided for measuring temperature? YES__ NO Observed Qoder Temp. 0, 9 C
. Correction factor (J:,.0 c
B. LOG-INPHASE: Date samples were logged-in: - ;2 1-_1"/ (Signature) TA ¥ c JUC.C-fre../
10. Describe type of packingincooler;.-d--'--e...., ... {=—=f::. ... €, ——————cemmmmmmm o~
11. Were all samples sealed in separate Plastic DAGS? .......cccouiiriririiiiei ettt sttt er e e YES t-dcL.., NA
12. Did all containers arrive unbroken and were labels in good CONAItION? ............ooiiiiiiiiiiiie e YG 'NO
13. Were sample 18DEIS COMPIBIE?......c.oiiiiiiti ettt b etttk b bt bt e bt bbbt b e b bt e r e en e et eaes ) NO
14. Did all sample [abels agree With CUSTOTY PAPETIS? ........cveiriiuirieieieieee ettt tstese et e eeetest s e s esessesesestase st ese e esese s seesseneseanin )(ES; NO
1
15. Were correct containers used for the teStS INAICAIEA? ........c.oiiiiiiiii et ' no
16. Was pH correct on preserved WAtEr SAMPIES?.......c..ci ittt r e se e et b et bt seenr e s e e e Y'! NO N/A
17. Was a sufficient amount of sample sent for tests INAICALEA?..........ooviiiiiiiie e S NO
18. Were bubbles absent in VOA samples? If NO, list by sample#: YES NO ¢€fid'
19. Was the ARDL project coordinator notified of any defiCienCIES?...........coviiiiiiiiiiii e YES NO @'
Comments and/or Corrective Action: Sample Transfer
Fraction Fraction
a.ft
Area#t Area#
(vtfU,L,;v
By By
clYa_,,
On On
/- 1-19
Chain-of-Custody# 7Y /A
(By: Signature) Date:

M:\ADMIN\FORMS\COOLER RECEIPT REPORT.doc  Rev. 02/22/17

ARDL Report 8576 - Page 18 of 18



