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1 INTRODUCTION AND EXECUTIVE SUMMARY 
The scope of work for the project was to perform substantial data collection and preliminary analyses to 

support future design and construction activities to remove the Peninsular Paper Dam, located on the 

Huron River in Ypsilanti, MI.  The data collected during this phase of the project includes a geomorphic 

and bathymetric survey of the impoundment and river channel downstream of the existing dam, depth 

of refusal survey in the impoundment, sediment cores collection and analysis for legacy contamination 

for metals and PAHs.  

This data will be critical to inform in the future design process in particular to prepare a sediment 

management plan and restoration plan for the floodplains that will be exposed.  As a part of this project, 

the bathymetric data and geomorphic data were used to develop a hydraulic model that can be used 

throughout the design process to inform the channel restoration design. The model was applied for a 

preliminary channel design from the Feasibility Study to evaluate the potential for scour at the Superior 

Road bridge and Norfolk-Southern Railroad bridge over the existing impoundment.  

Some of the key findings from this study are: 

• The depth of refusal survey allowed for a more accurate projection of the volume of 

sediment that has accumulated in the impoundment since the dam construction. 

The feasibility study included a wide range in their estimate of the sediment volume 

of up to 1 million cubic yards. The bathymetry and depth of refusal survey 

performed by Inter-fluve for this project resulted in an estimated 270,000 cubic 

yards of sediment currently trapped in the impoundment.  

• Based on the results of the depth of refusal survey, it is estimated that there are 
approximately 270,000 cubic yards of sediment trapped in the impoundment. The 

geomorphic assessment and recommendation of typical cross section dimensions 

results in an estimate of 135,000 cubic yards of this sediment that would be 
required to be removed from the future river channel to support the restoration. 

The final project costs will depend heavily on the methods of removal, re-use (if 

possible), and/or disposal of this sediment, which will need to be determined during 

the final project design. The remainder of the impounded sediment may require 
stabilization and restoration as a part of the floodplain adjacent to the river. 

• The geomorphologic assessment of the site and reaches of the Huron River 

downstream indicate that the portion of the existing impoundment between the 

Railroad Bridge and Peninsular Paper Dam will likely be a high-gradient channel, 

with steep valley walls, similar to the conditions immediately downstream of 

LeForge Road. Upstream of the railroad bridge, the river channel would have a 

lower gradient, and a wider cross section, with historical river meanders. 

• The preliminary hydraulic model shows that for the area within the impoundment, 

the 100-year floodplain is decreased, potentially removing an existing structure 

from being impacted floodwaters under this event. 

• The scour analysis performed at the Superior Road and Railroad Bridges 

demonstrates that these structures will require scour protection to prevent the 

erosion from undercutting the structural supports.  

• The sediment sampling results show that there are only 2 out of the 33 sampled 

locations in the Peninsular Paper Dam impoundment where the pollutants exceed 

the sediment quality goals for public health. One of those locations is immediately 
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adjacent to the future river channel, and that sediment will need to be removed, 

leaving only one future upland location with an exceedance of the arsenic 

background levels. Sediment with pollutant levels that exceed the guidelines for 

aquatic ecosystem protection will need to be remediated as a part of the restoration. 

If this sediment does not exceed the Part 201 guidelines for the adjacent land uses, it 

may be re-used as a fill, with appropriate handling and protection. It may require 

disposal in a landfill if it exceeds the Part 201 guidelines, which will require the 

contractor to track the source through a chain of custody to the disposal site. 

• While there were more locations that had exceedances of the sediment quality 
guidelines for ecological protection, overall, the pollutant levels in the sediment are 

low enough that majority of the sediment can be managed safely, and potentially re-

used, either on site in the restored floodplain or upland areas, or offsite. Ideally, the 

site would be balanced between the amount of cut or sediment removal, and areas 

where the sediment could be placed on-site. At least half of the 20 locations where 

the ecological criteria were exceeded are estimated to be in the future floodplain, 

where they would not be detrimental to the to the benthic organisms that live in the 

river channel. 

The design of the dam removal, sediment management plan, and channel and floodplain restoration 

design are interdependent processes that will evolve iteratively through the design process. This 

will require ongoing coordination with the grant funding and regulatory agencies, as well as with 

the project stakeholders.  
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2 Bathymetric Survey & Geomorphic Assessment 
Inter-fluve performed a bathymetric survey and depth of refusal survey of the Peninsular Paper Dam 

impoundment and cross section surveys of the Huron River and adjacent floodplains downstream of the 

dam.  In addition, they performed a geomorphic assessment of the historical river channel and reviewed 

nearby sections of the Huron River for analog site conditions that could be used to inform the channel 

restoration design. This section summarizes their findings, which are documented in further detail in a 

Technical Memorandum in Appendix A.  

2.1 Bathymetric Survey 

The Inter-fluve survey team performed the bathymetric survey of the Peninsular Paper Dam 

impoundment using an aquatic catamaran drone (Hydrone) equipped with sonar and real-time 

kinematic (RTK) GPS in water >1.0 ft deep. The sonar survey data collected was verified with select RTK 

GPS survey points of the channel bottom, and local benchmarks. In addition to the bathymetry, survey 

data was collected near bank surfaces, bridges, water levels, buildings, slope breaks and features with 

RTK GPS and Total Station equipment.  

The dam spillway was surveyed at spillway endpoints using GPS-RTK, along with other key 

building/powerhouse elevations. The railroad crossing berm and the Superior Road berm were 

surveyed at strategic points to ground-truth the LiDAR.  

Within the hydraulic modeling reach, Hydrone cross section surveys were collected at approximately 

100-foot intervals, with tighter spacing at hydraulic controls or flow expansion/contraction points 

around the bridge structures. Ground, near bank and shoreline survey shots were also collected to verify 

the water surface elevations, bank top and toe, slope breaks, overbank topography within the floodplain, 

and other significant hydraulic or geomorphic features. Downstream and upstream of the impoundment, 

channel bed elevation was surveyed to generate a thalweg channel profile. Additional hydraulic sections 

of the river valley were surveys approximately every 500-1000 feet from Leforge Road to the Forest 

Avenue Bridge.  

The impoundment bathymetry data is shown in Figure 2-1. There is an alluvial fan with shallower 

depths from sediment deposited at the upstream end of the impoundment, with deeper scour sections 

through the two bridges that cross the impoundment, and a steep-walled valley around the historic river 

channel through the downstream reach of the impoundment.  
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Figure 2-1. Peninsular Paper Dam Impoundment Bathymetry 

2.2 Depth of Refusal Survey 

Interfluve performed a depth of refusal survey across the impoundments, using probe to measure the 

depths of soft sediment at cross section transects to estimate the volume of sediment within the 

impoundment. Probing was conducted at transects in the impoundment at approximately five locations 

per cross section. The data from this survey, when combined with the bathymetry survey, was used 

estimate pre-dam channel and floodplain surfaces and to develop of an accurate sediment volume 

estimate.  

In the lower reach of the impoundment, downstream of the railroad bridge, a distinct pre-dam channel 

bed is exposed. Refusal sediments near the railroad bridge are gravels, and refusal thickness beneath the 

channel is relatively minor (generally less than two feet) while on the impoundment margins, refusal 

thickness was measured from 2-6 feet. This indicates that the channel present in the lower 

impoundment is near to the pre-dam channel grade. Coarse sediment (gravel, sand) entering the 

impoundment is unlikely to transport through the two bridge crossings, which act as dams and create 

further backwater conditions. Thus, this lower channel remains free of coarse deposits and any 

incoming fine sediments are likely transported over the dam during flood flows.  

The middle and upper impoundment channels both generally contain between two and four feet of 

impounded sediment. Scour beneath the railroad and Superior Road bridges maintains the channel 

bottom near the pre-dam grade and impounded sediment near these crossings is typically absent. DOR 

cross sections indicate that the majority of impounded sediment is located on the river left side of the 
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impoundment. This is also true of the lower impoundment, where the thickest deposits are on river left 

just upstream of the spillway. 

Upstream of station 6000 on Figure 2-2, the channel functions as a free-flowing river channel and 

contains no impounded sediments. The channel contains a gravel-cobble bed with some sand bar 

development near the downstream end of the channel. The Superior Dam is located immediately 

upstream of this reach and limits the amount of sediment that enters the Peninsular Paper Dam 

impoundment.  

Sediment volumes were computed by comparing the existing bathymetric surface to the refusal surface. 

Based on this, we estimate 270,000 cubic yards of sediment contained within the impoundment, 

deposited on both the pre-dam channel and floodplain surfaces. 

 

 

Figure 2-2. Peninsular Paper Dam Impoundment Depth of Refusal Elevation Surface 

2.3 Geomorphic Reconnaissance 

The project team completed a brief geomorphic reconnaissance to inform hydraulic modeling and 

recommendations for future consideration in the restoration of the river channel and floodplain. The 

reach of the Huron River assessed for this geomorphic reconnaissance extended from the Peninsular 

Paper Dam to the Michigan Ave bridge crossing. In this reach, the Huron River meanders through a 

naturally confined valley. Floodplain width varies between approximately 200 and 700 feet and is 

typically characterized by floodplain forests with steep sided valley walls. Riverside Park is a large, 

maintained park area located at the downstream end of the reach. Surrounding upland land use is 

dominated by impervious surfaces, roads, and industrial and residential structures.  

Free-flowing river conditions  
upstream of impoundment 
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The river channel is typically riffle-run system dominated by cobble and gravel substrate. Deep pools 

are rare and typically form along the valley wall or occur as localized scour holes forced by the presence 

of large wood and log jams. The lower limit of woody vegetation is typically less than a foot below the 

top of the bank.  

Thirteen hydraulic cross-sections were collected in the assessment reach. Reference reach cross-

sections had an average width of approximately 125 feet and a mean depth of approximately 4 feet on 

riffles, and 4-7 feet on pools. The average slope in this reach is 0.16% based on measured bed elevations. 

A detailed longitudinal profile was collected in the Riverside Park portion of the reach which shows 

residual pool depths of 1-2 feet. 

During the design phase, a more detailed assessment of the proposed channel morphology will be 

required, including developing detailed verification of the channel-forming discharge, which may 

include a comparison of channel forming flow estimates developed from several data sources, including: 

• interpolation of bankfull estimates upstream and downstream of the impoundment  

• comparisons with regional reference curves 

• comparisons with the appropriate peak flow recurrence interval at a USGS gauge 
station 
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3 HYDRAULIC MODELING 
This project included the development of a hydraulic model of the Huron River from the Superior Dam 

to downstream of the Forest Ave. bridge. The model was developed for the existing conditions and 

applied for a future design condition based on the design from the Feasibility Study. In addition, a scour 

evaluation was performed for the two bridges within the study area to evaluate whether the bridge 

footings could be susceptible to scour if the Peninsular Paper Dam is removed. Detailed documentation 

of the model development and application is included in the report prepared by AECOM in Attachment B 

to this report.   

3.1 Model Development 

A hydraulic model for existing and potential future conditions was developed for the stretch of Huron 

River between Superior Dam and LeForge Road. The model was developed using HEC-RAS and will 

included 44 cross sections to define the river channel and floodplain, and each river crossing (Superior 

Road, the Railroad Bridge, LeForge Road, and Forest Ave. bridge).  Cross sections were built using the as-

builts for structures, survey data, USGS DEM data, and MiSAIL data.  

To support the scour evaluation, the HEC-RAS model was applied for both existing and post dam 

removal conditions. The future conditions model required the inclusion of the expected river centerline, 

typical cross section for the reach, and excavated floodplain width, which were developed based on the 

Feasibility Study design, and the results of the geomorphic reconnaissance.  

3.2 Existing Conditions Model 

To evaluate the rationality of the hydraulic model results, the Existing Conditions HEC-RAS Model 

results were compared to the results published in the FEMA Effective FIS. The Existing Conditions HEC-

RAS Model, which contains newer topographic data and bathymetric data, compares well with FEMA’s 

Effective 100-year Floodplain. The Existing Conditions HEC-RAS Model’s 1% Annual Chance Flood’s 

water surface elevations are within 0.5 feet of the FEMA Base Flood Elevations.  

3.3 Potential Future Conditions Model 

Water surface elevations above and below the Peninsular Paper Dam impoundment for the Potential 

Future Conditions Model are the same or lower than existing water surface elevations for all flood 

events and converge to existing conditions elevations just upstream of the Leforge Road Bridge. As 

shown in the computed inundation maps in Figure 4, the HEC-RAS models indicate that several 

homes/structures will be removed from the 100-YR floodplain under the potential future conditions.  

3.4 Bridge Scour Analysis 

The depth of total scour at the Superior Road Bridge and the Railroad Bridge which cross the river 

within the impoundment behind the Peninsular Paper Dam were evaluated using MDOT guidelines. For 

this project, we performed a Level 2 scour analysis, which is an eight-step processed used to define 

stream stability and any potential scour problems. 
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The depth of predicted scour is near the minimum depth specified for the Superior Road bridge. Thus, 

this bridge will require scour mitigation measures. The depth of the piles for the railroad bridge are 

unknown and because of this lack of information it will also require scour mitigation. 

Based on the preliminary results of the scour analysis and conceptual river channel characteristics, the 

bridges in the impoundment may become scour critical if the dam is removed. This means that 

abutments and/or the piers would become unstable due to scour if no mitigation action is taken. This 

conclusion was reached based on the potential elevation of scour at the 100 YR and 500 YR events under 

a dam removal scenario. This is a preliminary finding and will need to be re-evaluated when the final 

channel characteristics are developed as part of the project. 

3.5 Bridge Foundation Review and Scour Mitigation Assessment 

The preliminary hydraulic modeling and analysis indicates scour mitigation could include placement of 

riprap with a D50 6-12 inches in diameter placed two feet thick. This comparison and analysis 

demonstrates the need for additional design related to scour mitigation as part of the dam removal 

project. This study would need to be conducted by a professional engineer and would require that the 

bridge be evaluated against current MDOT and County Design Standards.  

The restored channel characteristics (width, depth, thalweg elevation, location, and skew) can have an 

impact on the predicted scour. Thus, once these details of the design are finalized the scour analysis 

should be reevaluated to get a refined scour analysis that can be used to design the appropriate counter 

measures. 

The recommended steps are:  

1. Refined scour analysis using final stream channel design. 
2. Structural and geotechnical evaluation of bridges based on refined scour analysis. 

3. Collection of geotechnical, structural and elevation data for structures and riverbanks near 

existing homes.  
4. Design of scour counter measures (if needed). 

These steps should all be implemented during the design phase of the dam removal project to ensure 

that the protection of adjacent infrastructure and properties is considered in the design process. 
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4 SEDIMENT SAMPLE COLLECTION & ANALYSIS 

4.1 Sampling Summary 

Sediment sample collection and analysis was performed in the Peninsular Paper Dam impoundment to 

evaluate whether there are pollutants present in the sediment that can harm public health or the natural 

ecosystem. While this phase of the project does not include development of remediation or management 

measures, this data will be necessary to properly manage the sediment on the site during dam removal 

and channel restoration. It will determine the management options available for the sediment that has 

built up in the impoundment, including the potential for on-site beneficial re-use, the impact of sediment 

mobilization and transport downstream, capping and armoring in place, and/or the need to dredge 

contaminated sediments for offsite disposal.  

4.2 Sample Collection Locations 

EGLE guidelines (MDEQ 2018) for sediment testing for dredging projects requires six (6) sediment 

samples for the first 10,000 cubic yards of sediment, and one (1) additional sample is required for each 

additional 10,000 cubic yards of sediment in the impoundment. Based on the results of the depth of 

refusal survey from Interfluve, it is estimated that there are approximately 270,000 cubic yards of 

sediment trapped in the impoundment. While it is not likely that all of this material will be dredged or 

removed in the event of the removal of the Peninsular Paper Dam, the sediment sampling for this project 

is intended to follow these requirements. Based on those guidelines, 33 samples will be required to 

characterize the sediments on this site (6 for the first 10,000 cubic yards, plus 27 for additional 

sediment volume of 270,000 cubic yards). 

The sediment sample locations were planned based on sampling 11 transects within the impoundment, 

with three sediment samples per transect (approximately left floodplain overbank, center of future 

channel, and right floodplain overbank). Nine (9) samples were taken in the upstream segment of the 

impoundment between the Superior Dam and Superior Road. Nine samples were collected in the middle 

segment of the impoundment between the Superior Road Bridge and the Railroad Bridge, and eleven 

(11) samples were collected in the downstream segment of the impoundment between the Railroad 

Bridge and the Peninsular Paper Dam.  
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Figure 4-1. Map of Sediment Sample Collection Locations in the Peninsular Paper Dam Impoundment 
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Table 4-1. Sediment Sampling Locations 

Sample 

Location  
Sample ID Northing (Y) Easting (X) 

Sediment Core 

Recovery Depth 

[ft] 

A01 PPDSED-21-A01 278160.9 13319564.1 4.40 

A02 PPDSED-21-A02b 278073.2 13319411.2 0.50 

A03 PPDSED-21-A03b 277932.5 13319485.3 2.75 

B01 PPDSED-21-B01 278010.7 13319911.1 4.00 

B02 PPDSED-21-B02 277865.2 13319867.3 2.50 

B03 PPDSED-21-B03 277719.7 13319823.5 4.60 

C01 PPDSED-21-C01 277911.0 13320259.6 4.25 

C02 PPDSED-21-C02 277798.2 13320247.3 3.60 

C03 PPDSED-21-C03 277685.4 13320235.0 2.60 

D01 PPDSED-21-D01 277725.0 13320890.1 3.10 

D02 PPDSED-21-D02 277533.8 13320876.7 0.30 

D03 PPDSED-21-D03 277342.6 13320863.2 0.35 

E01 PPDSED-21-E01 277727.6 13321452.9 2.30 

E02 PPDSED-21-E02 277476.7 13321445.2 1.20 

E03 PPDSED-21-E03 277295.0 13321439.6 1.40 

F01 PPDSED-21-F01 277588.3 13321784.3 0.55 

F02 PPDSED-21-F02 277490.1 13321893.8 1.60 

F03 PPDSED-21-F03 277391.2 13322003.9 1.90 

G01 PPDSED-21-G01 277873.8 13322012.8 5.80 

G02 PPDSED-21-G02 277781.6 13322049.2 1.00 

G03 PPDSED-21-G03 277689.5 13322085.6 0.50 

H01 PPDSED-21-H01 277496.3 13322804.5 0.50 

H02 PPDSED-21-H02 277425.3 13322745.4 3.10 

H03 PPDSED-21-H03 277354.3 13322686.4 2.00 

I01 PPDSED-21-I01 276981.4 13323366.0 1.00 

I02 PPDSED-21-I02 276888.4 13323298.8 1.10 

I03 PPDSED-21-I03 276795.5 13323231.6 4.50 

J01 PPDSED-21-J01 276636.9 13323855.1 4.00 

J02 PPDSED-21-J02 276537.7 13323831.3 3.00 

J03 PPDSED-21-J03 276438.6 13323807.5 2.30 

K01 PPDSED-21-K01 276556.3 13324212.3 3.80 

K02 PPDSED-21-K02 276461.1 13324201.9 2.40 

K03 PPDSED-21-K03 276366.0 13324191.6 3.30 

 

In addition, 10 sediment samples were collected downstream of the Peninsular Paper Dam between 

LeForge Road and Forest Street to evaluate if there were impacts from dioxins and furans from the 
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historic paper mill located adjacent to the Peninsular Paper Dam. The locations of the proposed samples 

are shown in Figure 4-2.  

 

 

Figure 4-2. Map of Sediment Sampling Locations for Dioxins and Furans Downstream of the 

Peninsular Paper Dam 

4.3 Sediment Sample Collection  

LimnoTech collected sediment cores using a vibracore. For the nine sampling locations in the upstream 

portion of the impoundment, the vibracore was a provided by Affiliated Researchers on their sampling 

vessel. For the remainder of the sampling locations, LimnoTech staff collected the sediment cores using 

a vibracore mini from a jon boat, since it had a lower clearance and was able to cross under the bridges 

even with the high water levels. The cores were advanced to refusal (hardpan) and the estimated depth 

of core penetration into the sediments was measured and recorded. Sediment cores were extracted for 

visual characterization and core lengths and sediment recoveries will be recorded. Sediment cores were 

characterized with respect to soil texture and composition using standard visual/manual methods by an 

experienced field engineer. Core logs are included in Attachment F.  

The sediment cores were collected in the field, transported to LimnoTech’s laboratory, and cooled to 4°C 

until they were able to be processed.  

For a number of the initial samples collected, the holding times for the PAH analysis was exceeded by 1-

3 days between the time when the samples were collected, and the laboratory analysis was completed. 
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These have been flagged in the laboratory reports with a qualifier. These results have been included in 

the data tables in Attachment C, along with the results of additional samples that were collected at those 

locations that did not exceed the recommended hold time for the analytical methods. They have been 

presented side by side in Attachment C. 

For the collection of the Huron River sediment samples downstream of the Peninsular Paper Dam, a 

hand auger was used to collect the samples. The riverbed through this reach of the river is covered with 

cobbles and medium to large rocks due to the high gradient and flow velocities scouring away any fine 

materials. The field crew was only able to recover sediment that could be send to the laboratory for 

analysis at nine of the downstream locations, since one of them was too rocky, and they were not able to 

expose any finer sediments on the bed. 

4.4 Porewater Sample Collection  

Porewater samples were collected from the LimnoTech boat using a PushPoint Sampler made of 

stainless-steel tubing with a screened zone at one end and a sampling port at the other (Figure 4-3).  The 

pointed end with the screened zone consists of a series of very fine interlaced machined slots to allow 

pore water to enter the sampler. The sampler was hand driven into the sediment to approximately the 

mid depths of the accumulated sediment based on the nearby depth of refusal survey locations. Pore 

water was collected through the opposite end of the device by connecting flexible tubing and using a 

peristaltic pump to extract the sample.   
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Figure 4-3. Porewater sampling device (EPA, 2016). 

The sediment in the impoundment did not yield porewater at all the sites due to the fine sediments in 

particular areas. Through adjusting the sampling depth to reach granular layers in the sediment, 

porewater samples were collected at 9 locations, with two field duplicate samples.  

4.5 Sediment Sample Processing 

Each of the sediment samples collected was composited from each core by collecting selected intervals 

from each core. Duplicate cores will be collected upstream and downstream of the dam to ensure that 

the QA/QC of the data.  

4.6 Analytical Parameters 

The analytical parameters for the sediment testing for the Peninsular Paper Dam impoundment are 

based on the typical sediment related compounds that can negatively impact public health and 

ecosystem function. During the feasibility study, sampling was performed to evaluate metals, polycyclic 

aromatic hydrocarbons (PAHs), and PCBs within the impoundment. The results of that sampling showed 

that there were potential exceedances of the required criteria for metals and PAHs, but all the testing 

results for PCBs were below the testing limits. The purpose of this sampling is to provide a broader 
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spatial distribution of the sampling locations to help inform the sediment management and restoration 

strategies if the dam removal proceeds. 

The sediment samples within the impoundment were all tested for the “Michigan 10” metals, which 

include the following: 

• Arsenic 

• Barium 

• Cadmium 

• Chromium 

• Copper 

• Lead 

• Selenium 

• Silver 

• Zinc 

• Mercury 

While many of these metals are naturally occurring in the native soils of this region, they were also 

commonly discharged from industrial sources, which were an important part of the development within 

the region. These heavy metals are persistent and can accumulate in the sediment over a long period. 

Given the age of the Peninsular Paper Dam, many of the sediments built up behind it could have been 

from before there were discharge limits and water quality controls from industrial and municipal 

wastewater discharges. 

PAHs are also persistent pollutants that can build up and remain in the environment for long periods, 

although some PAHs can vaporize into the air under the right conditions. Most do not break down easily 

in water. There are many potential sources of PAHs, including historical and modern, and both natural 

and from human sources (Baldwin, 2020). They can come from refined petroleum products, coal and 

crude oil, volcanic eruptions, and fires. Historic sources also include residential wood burning, pavement 

sealants, asphalt pavement, and coal-fired power plants. The sediment samples from the Peninsular 

Paper Dam impoundment were analyzed for the content of the following PAH compounds: 

• Acenaphthene 

• Acenaphthylene 

• Anthracene 

• Benzo(a)anthracene 

• Benzo(a)pyrene 

• Benzo(b)fluoranthene 

• Benzo(g,h,i)perylene 

• Benzo(k)fluoranthene 

• Chrysene 

• Dibenz(a,h)anthracene 

• Fluoranthene 

• Fluorene 

• Indeno(1,2,3-cd)pyrene 

• Naphthalene 

• Phenanthrene 

• Pyrene 

• 1-Methylnaphthalene 
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• 2-Methylnaphthalene 

In addition to evaluating each of the individual PAH compounds, the total PAH concentration is also an 

important indicator of potential toxicity in the sediment.  

The additional parameters tested in the sediment include the following: 

• Phosphorus 

• Percent Moisture 

Phosphorus may be a concern if the sediment from the Peninsular Paper Dam impoundment is allowed 

to discharge downstream to Ford Lake.  

The sediment samples from the Huron River channel downstream of the Peninsular Paper Dam were 

tested for dioxins and furans, since those chemicals are commonly associated with historic paper mills 

due to their use in the paper making process. 

Porewater samples were analyzed for the “Michigan 10” metals listed above, the PAH compounds listed 

above, as well as phosphorus and 5-day biochemical oxygen demand (BOD). 

4.7 Results and Data Analysis 

4.7.1 Peninsular Paper Dam Impoundment Sediments 

The laboratory analyses of the sediment from the Peninsular Paper Dam impoundment were compared 

with sediment and soil quality risk assessment screening criteria published by EGLE and/or other 

agencies. The primary purpose of the sediment quality investigation is to determine if the sediment 

contains pollutants that pose a risk to public health through direct contact with humans or poses a risk 

to the ecosystem. In general, the soil criteria for human contact will apply to all sediments in the future 

floodplain areas, and sediment quality criteria for ecological protection will apply for any sediment that 

is within the future channel. 

For the human health protection criteria, a two-step process was followed based on the EGLE guidance 

for determining whether pollutants meet background concentration criteria. The first is to compare the 

results of the sediment sampling with the Part 201 Cleanup Criteria Requirements for Response Activity 

for Residential areas (EGLE 2018). If the pollutant levels in those sediment samples are less than the 

Part 201 Residential Direct Contact Values criteria, they can be considered at background levels, and no 

additional cleanup or management actions are required. If they exceed the statewide default criteria 

from part 201, then the pollutant levels need to be compared with the Michigan Background Soil Survey 

based on the site location and the potential that the higher levels are from natural sources. This is 

particularly common with metals that may be present in the glacially deposited soils at higher levels in 

different parts of the State. Figure 4-4 shows a simplified flowchart of the process used to evaluate the 

sediment quality data to determine if it meets the levels to protect public health.  
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Figure 4-4. Flowchart for determining if sediment samples meet background criteria (adapted from 

flowchart in EGLE 2019, Appendix A). 

 

 

Figure 4-5. Map of Sediment Sampling Locations with Pollutant Levels that Exceed Michigan Part 201 

Residential Direct Contact Values/Michigan Background Soil Survey Criteria 
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The results of the comparison of the sediment pollutant levels with the Part 201 Residential Direct 

Contact Values and the Michigan Background Soil Survey Criteria is that only one (1) of the thirty-three 

(33) locations exceeded the criteria for any of the compounds tested. At sampling location D03, the 

arsenic level measured in the sediment was 23.3 mg/kg, which exceeded the Michigan Background Soil 

Survey Criteria of 22.8 mg/kg.  The rest the pollutants at all locations were all below the levels 

considered background for soils or protection of public health for direct contact with soil on residential 

properties. This means that by and large the sediment in the Peninsular Paper Dam impoundment does 

not pose a public health risk, and the sediment management plan to be developed as a part of the dam 

removal design process will be able to consider leaving some of this sediment in place in the future 

floodplains (with appropriate restoration and armoring to prevent erosion), or using it in other areas on 

the floodplain around the site, or using it as fill offsite. The sediment management plan is an integral 

part of the planning for the dam removal and channel restoration, and will likely consider several 

options. 

For evaluating the potential risks to ecological health, the pollutant levels in the sediment samples were 

compared with the Consensus-Based Probable Effects Concentrations (PECs) published in MDEQ 2006 

and WDNR 2003. For PAHs, PECs were compared with the criteria for each individual PAH compound, 

as well as for the total PAHs.  

 

 

Figure 4-6. Map of Sediment Sampling Locations with Pollutant Levels that Exceed the Screening Level 

PECs for Ecological Protection 
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The sediment sampling results showed that at 20 out of the 33 locations sampled there were 

exceedances of at least one ecological protection sediment quality guidelines. However, approximately 

half of these locations are outside of the future river channel in the floodplain (based on the design from 

the Feasibility Study), where the public health criteria will be more critical based on the likelihood of 

human contact, and that benthic organisms that live in the river channel that are sensitive to lower 

levels of pollution would not be exposed to them.  

None of the sampled locations exceed ecological criteria for Total PAHs, and only 3 locations had with 

individual PAH compounds that exceed criteria. The highest levels of PAHs were at location C02, with 

E02 also having several PAH compounds exceed the criteria. H02 had a single PAH compound 

(Dibenz(a,h)anthracene) exceed the PEC. There were 19 locations with exceedances of the metals 

sediment quality criteria; these were primarily silver and mercury (13 locations each), but there were 

single locations that also exceeded the criteria for copper and lead.  

The Sediment Management Plan for Dam Removal and Channel Restoration will need to consider the 

locations where the sediment samples exceeded criteria for ecological protection and direct human 

contact. 

4.7.2 Peninsular Paper Dam Impoundment Porewater 
A detailed table with the porewater sample results is included in Attachment D. Generally, for metals 

there were 2 locations where the porewater concentrations exceeded the Part 201 criteria for 

groundwater at the groundwater/surface water interface, or the residential drinking water standards 

where there are not groundwater/surface water interface standards. One is at location C03, where the 

arsenic level was 11.9 mg/L (above the criteria of 10 mg/L), and at location J02 the copper and silver 

levels exceeded the criteria.  

At all locations, the phosphorus in the porewater was above the general criteria of 1 mg/L, but that is 

not unexpected with the high levels of organic material in the impoundment sediments.  

This porewater data can be used during the design process to evaluate the partitioning of the pollutants 

between water and solids phase at these locations in case they are needed to support the design of 

remediation measures. 

4.7.3 Downstream Huron River Sediments 

A summary of the laboratory analyses of the dioxins and furans in the sediment from the Huron River 

downstream of the Peninsular Paper Dam is included in the table below. These results show that there 

are low levels of dioxins and furans present in the sediment that was collected at those sites, however, 

they are well below the PEC required for ecosystem protection. 
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Table 4-2. Downstream Huron River Sediment Dioxin and Furan Total 2,3,7,8-Tetrachlorodibenzo-p-

dioxin (TCDD) Equivalence Results (PEC for Total 2,3,7,8-TCDD Equivalence = 21.5 ng TEQ/kg). 

Location Total 2,3,7,8-TCDD 

Equivalence (2005 

WHO Factors) 

Units 

PPDSED-21-L01 S 0.0076 ng TEQ/kg 

PPDSED-21-L02 S 0.67 ng TEQ/kg 

PPDSED-21-M01 S 0.0033 ng TEQ/kg 

PPDSED-21-M02 S 0.088 ng TEQ/kg 

PPDSED-21-N01 S 0.0059 ng TEQ/kg 

PPDSED-21-N02 S 0.0061 ng TEQ/kg 

PPDSED-21-O02 S 0.011 ng TEQ/kg 

PPDSED-21-P01-S 0.082 ng TEQ/kg 

PPDSED-21-P02-S 0.28 ng TEQ/kg 
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TECHNICAL MEMORANDUM 
 

To: Brendan Cousino, LimnoTech 

From: Sean Morrison and Marty Melchior, Inter-Fluve 

Date: December 3rd, 2021   Project: Peninsular Paper Mill Dam Impoundment 

Re: Sediment Volume Assessment 

 

This memorandum summarizes the geomorphic assessment and sediment volume analysis 

conducted by Inter-Fluve for the Peninsular Paper Mill Dam impoundment on the Huron River, 

Ypsilanti, Michigan. The geomorphic assessment determined that the typical bankfull river 

cross-section for this reach of the Huron River is 125 feet wide with 4 feet high banks. The 

sediment volume analysis estimated the total impounded sediment volume was 280,000 cubic 

yards, and that 135,000 cubic yards would need to be removed to excavate a pilot channel 

through the impoundment.  

Geomorphic Reconnaissance 

The reach of the Huron River assessed for this geomorphic reconnaissance extended from the 

Peninsular Paper Mill Dam to the Michigan Ave bridge crossing (Figure 1). In this reach, the 

Huron River meanders through a naturally confined valley. Floodplain width varies between 

approximately 200 and 700 feet and is typically characterized by floodplain forests with steep 

sided valley walls. Riverside Park is a large maintained park area located at the downstream 

end of the reach. Surrounding upland landuse is dominated by impervious surfaces, roads and 

industrial and residential structures.  

The river channel is typically riffle-run system dominated by cobble and gravel substrate. Deep 

pools are rare and typically form along the valley wall or occur as localized scour holes forced 

by the presence of large wood and log jams. The lower limit of woody vegetation is typically 

less than a foot below the top of the bank.  

Thirteen hydraulic cross-sections were collected in the assessment reach (Table 1; Figure 1-4). 

Reference reach cross-sections had an average width of approximately 125 feet and a mean 

depth of approximately 4 feet on riffles, and 4-7 feet on pools. The average slope in this reach is 

0.16% based on measured bed elevations. A detailed longitudinal profile was collected in the 

Riverside Park portion of the reach (Figure 2). This profile shows residual pool depths of 1-2 

feet.  
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Figure 1: Reference reach cross-section locations. 

Figure 2. Longitudinal profile of the Huron River near Peninsula Paper Dam. The Peninsula Paper Dam is at station 750 in 

this longitudinal profile.  
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Table 1: Hydraulic cross-sections collected on the Huron River, 

downstream of the Peninsular Paper Mill Dam Cross-Section Bankfull Width Bankfull Depth 

1 69 3 

2 92 3.5 

3 156 4 

4 125 4.5 

5 103 5.5 

6 108 5 

7 139 5.5 

8 148 4.5 

9 165 4 

10 133 4.5 

11 123 3 

12 172 4.5 

13 140 4 

Average 128.7 4.3 

Figure 3a: Reference reach cross-section 1 through 4. 
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Figure 3b: Reference reach cross-sections 5 through 13. 
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Sediment Volume Analysis Methods 

Inter-Fluve completed a bathymetric survey and depth of refusal (DOR) probing in Peninsular 

Paper Mill Dam Impoundment in May and June of 2021. The bathymetric survey of the 

impoundment involved manually surveying the channel and shallow areas of the 

impoundment bed with a survey-grade RTK-GPS unit, and utilizing a Hydrone equipped with 

single beam sonar data to survey water depths greater than 3 feet. Sediment deposit thickness 

(DOR) was measured in a series of cross-sections spaced throughout the impoundment. This 

involved manually driving a ½-inch diameter fiberglass rod into the sediment until a refusal 

layer was encountered. The type of material encountered on the impoundment bottom and at 

refusal was noted at each location tested. Refusal material was determined by the abruptness of 

the rod stopping, and the noise and vibration associated with the refusal. In locations where the 

pre-dam channel existed, gravel and cobble were usually encountered at refusal. In locations 

that were likely floodplain areas prior to dam construction, a firm, compact layer of sand or 

finer material was encountered. Data suggests that there may also be armor layers downstream 

of the road crossing and railroad crossing. These armor layers could be higher than the pre-dam 

channel bed elevation but have the characteristics of a gravel bed.  

Following field data collection, the survey data were integrated in AutoCAD® Civil3D® to 

create an existing conditions surface of the bottom of the impoundment and a refusal-depth 

surface based on the probing data. Differencing elevations between the two surface models 

produced estimates of the total accumulated sediment volume in the impoundment.  

Sediment Volume Analysis Results 

In the lower reach of the impoundment, downstream of the railroad bridge, a distinct pre-dam 

channel bed is exposed (Figures 5-7). Refusal sediments near the railroad bridge are gravels, 

(Figure 6) and refusal thickness beneath the channel is relatively minor (generally less than two 

feet) while on the impoundment margins, refusal thickness was measured from 2-6 feet (Figures 

7-8). This indicates that the channel present in the lower impoundment is near to the pre-dam 

channel grade. Coarse sediment (gravel, sand) entering the impoundment is unlikely to 

transport through the two bridge crossings, which act as dams and create further backwater 

conditions. Thus, this lower channel remains free of coarse deposits and any incoming fine 

sediments are likely transported over the dam during flood flows.  

The middle and upper impoundment channels both generally contain between two and four 

feet of impounded sediment. Scour beneath the railroad and Superior Road bridges maintains 

the channel bottom near the pre-dam grade and impounded sediment near these crossings is 

typically absent. DOR cross sections indicate that the majority of impounded sediment is 

located on the river left side of the impoundment. This is also true of the lower impoundment, 

where the thickest deposits are on river left just upstream of the spillway (Figure 8).   
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Upstream of station 6000 on Figure 5, the channel functions as a free-flowing river channel and 

contains no impounded sediments. The channel contains a gravel-cobble bed with some sand 

bar development near the downstream end of the channel. The Superior Dam is located 

immediately upstream of this reach and limits the amount of sediment that enters the 

Peninsular Paper Mill Dam impoundment.  

Sediment volumes were computed by comparing the existing bathymetric surface to the refusal 

surface. Based on this, we estimate 280,000 cubic yards of sediment contained within the 

impoundment, deposited on both the pre-dam channel and floodplain surfaces.  

  

Figure 5: Cross-section collected in the Dam impoundment overlain on bathymetry data. 
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Figure 6: Sediment type at refusal based on DOR measurements. 

 

Figure 7: Refusal elevation of impounded sediments based on DOR measurements. 
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Figure 8: Cross-section showing existing surface, water surface, and refusal surface (Cross sections are looking downstream). 
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SEDIMENT MANAGEMENT 

Dam removal often involves a combination of active sediment management, whereby sediment is 

excavated or dredged, and passive sediment management, whereby sediment is allowed to 

transport downstream.  

Active Sediment Management 

Active sediment management requires that at least some of the sediment within the 

impoundment would be mechanically removed and channel form and adjustment would be 

controlled via design and construction. If sediments are highly contaminated, active 

management can include special handling and disposal requirements, excavation and 

replacement of sediment along the channel margins or other remediation activities. Active 

restoration results in reduced sediment load to the downstream river reaches, immediately 

stable channel form, and a higher degree of ecological function in a shorter time. These 

advantages are realized at a higher project cost. 

Passive Sediment Management 

Passive restoration of a stream entails removing the major impediment to natural river function, 

in this case the Peninsular Paper Mill Dam, and allowing the river to restore itself over time. 

The channel within the impoundment freely adjusts its slope and form via incision, widening, 

and meandering, while the resulting eroded sediment flushes downstream unimpeded. These 

adjustments continue until the channel develops a form appropriate for the flows and sediment 

regime imposed on it. The exposed sediment that is not flushed downstream becomes 

floodplain and the existing seedbank in those soils contributes vegetation to stabilize the 

surface. 

The advantage of passive restoration is the low cost, as it requires little work in the 

impoundment to control sediment or develop more natural channel characteristics. Low cost 

comes at the expense of time, as the river will evolve through a process of erosion and 

migration that may take decades following dam removal. It can also have a negative short-term 

impact on downstream reaches if large volumes of sediment, including any mobilized 

contaminated materials, are delivered to reaches downstream of the dam. As mentioned above, 

a full passive sediment management plan is typically only permittable in smaller 

impoundments or impoundments with minimal sediment volume compared to annual 

sediment loads. Because of the downstream impoundment, full passive sediment management 

is not likely a viable option for the Peninsula Paper Dam. However, some amount of passive 

sediment transport will be required, and the allowable volume would be determined in the final 

design process.  
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The following sediment management scenarios are typically examined in a dam removal 

feasibility study: 

1) Full active removal of all channel and impoundment sediment 

2) Active removal of sediment in a pilot channel (often following the pre-dam channel 

alignment) and allowance for passive transport of any additional sediment 

3) Full passive sediment management or allowance for all impoundment sediment to 

transport downstream. This is rare and typically only in small impoundments with 

limited sediment volume.  

4) Combination of active management and passive sediment management. This is the most 

typical approach.  

We calculated sediment volumes for the first two scenarios. Unlike the others, these two 

scenarios are the only options for which we can calculate an estimate at this time. Full passive 

and combination approaches will require additional permit discussions and analysis before 

hard numbers can be established.  

The pilot channel excavation estimate is based on excavation of a 125 feet wide channel with 2:1 

side slopes up to existing grade. The post dam removal bed elevation was assumed to a straight 

line between downstream and upstream tie in elevations. Tie in points were established 

immediately below the dam and at the upstream extent of impounded sediment. In reality, the 

post-removal channel bed would undulate and resemble the riffle pool sequences prior to dam 

construction. The volume estimated for pilot channel excavation is 135,000 cubic yards.  

The volume needed for a full floodplain excavation was estimated by using the same channel 

dimension used for the pilot channel excavation and a full floodplain extending from valley 

wall to valley wall. The volume estimated for the full channel and floodplain excavation is 

approximately 270,000 cubic yards. 
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BANK STABILIZATION 

Once a dam is removed, normal river geomorphic processes of erosion and deposition can 

resume. If infrastructure such as roads, bridges and buildings have been built in and around the 

impoundment, measures must be taken to protect that infrastructure. During the dam removal 

final design process, post restoration grading plans examine several parameters to ensure the 

protection of infrastructure.  

1) Pre-dam channel plan form – Geomorphologists examine the meander pattern of the 

pre-dam channel and estimate the rate and direction of future erosion. This helps to 

determine if any infrastructure will be at risk from erosion and undermining of channel 

banks.  

2) Post-dam hydraulics – Hydraulic engineers examine water velocity and erosive energy 

in the restored river. This allows the design team to calculate material sizes (e.g. rock) 

needed to reduce or eliminate erosion in critical areas.  

3) Soils – Geotechnical engineers examine bluff and bank slopes to determine if lowering 

the impoundment will place any buildings at risk along the impoundment edge. 

Changes in groundwater elevation can occur, and it is important to determine what 

measures should be taken to protect infrastructure.  

Critical areas in the Ypsilanti Peninsula Paper Mill impoundment include the banks along river 

right near the dam and railroad, the railroad and Superior Road bridge crossings, and the bluff 

edge along river left at the terminus of West Clark Road (Impoundment cross section 3 in 

Figure 4 below). The most likely treatment for stabilizing these banks will include a hard toe 

treatment, such as rounded river stone or riprap with a bioengineered treatment on the upper 

slope. Hard toe treatment is used where erosive energy is greatest, typically at the deepest parts 

of the river and at the outside of meander bends. Because erosive power is dependent on depth, 

erosive energy decreases as the water becomes shallower. In the upper banks, we can employ 

native vegetation treatments that feature plants with root systems that hold the soil in place. 

There are a variety of bioengineering treatments for bank and bluff slopes, and select examples 

are shown in Figure 8.   
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Figure 8: Top – A stone toe with an upper slope stabilized by biodegradeable fabrics, native grasses, shrubs and trees 

just 1 year after construction (Silver Creek, MN). Bottom – A 35 ft high bluff on the Little Miami River, Ohio stabilized 

with a rock toe and a combination of bioengineering treatments in the upper slope. Photo 15 years after construction.  
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HYDRAULIC REPORT 
 
PREPARED BY: Mario Sebastiani 
   AECOM 
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   AECOM 
 
APPROVED BY: Janeen McDermott, PE 
   AECOM 
 
 
INTRODUCTION AND OBJECTIVE 
 
The Peninsular Paper Dam is located on the Huron River in Ypsilanti, Washtenaw County, 
Michigan approximately 550 feet upstream of the Leforge Road bridge. The dam was originally 
constructed in 1867 to provide hydropower for paper manufacturing, however the dam no longer 
generates power, and all electricity-generating equipment has been removed from the 
powerhouse.  The original dam failed in 1918 and was rebuilt in 1920 and is currently owned and 
operated by the City of Ypsilanti. 

According to the State of Michigan Department of Environment, Great Lakes, and Energy 
(EGLE) Dam Safety Inspection Report of the Peninsular Paper Dam, dated May 17, 2016, the 
250-foot-long dam consists of a 232-foot-long principal spillway, an 8-foot-wide auxiliary 
spillway, and a 40-foot-wide powerhouse, flanked by short earthen embankments at each end. 
The auxiliary spillway structure consists of a single, 8-foot wide stoplog bay located between the 
principal spillway and powerhouse structures. The auxiliary spillway currently contains 8-inch 
by 8-inch square stoplog timbers that allow for drawdown of the impoundment. The dam has a 
structural height of 21 feet, a hydraulic height of 19.7 feet, and maintains approximately 14 feet 
of head with 6.5 feet of freeboard, creating a 66-acre impoundment under normal flow 
conditions. The dam is classified as a high hazard potential dam due to the downstream 
urbanized conditions along the Huron River.   

A dam removal feasibility study was conducted in 2018 to assess three critical issues that affect 
the feasibility of removing Peninsular Paper Dam: (i) sediment quality and quantity, (ii) potential 
infrastructure/utilities impacts, and (iii) riverfront land ownership.  While the 2018 Feasibility 
Study does not encompass all tasks completed for comprehensive feasibility assessments, 
alternatives analyses, engineering designs, permitting, and construction, the study concluded that 
none of the foregoing critical issues renders dam removal infeasible, but that these critical issues 
warrant additional consideration and follow-up.   

The Huron River Watershed Council (HRWC) and the City of Ypsilanti are exploring the 
options for the future of the Peninsular Paper Dam, the revitalization of the Peninsular Park, and 
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the long-term restoration of the Huron River. Restoring the natural channel of the Huron River 
within the Peninsular Paper Dam’s impoundment may provide important habitat for many 
species of plants and wildlife, as well as increased nature-based recreation opportunities. The 
purpose of this hydraulic report is to build upon the 2018 Feasibility Study by performing 
preliminary hydraulic analyses to support potential future design and construction activities to 
remove the Peninsular Paper Dam.  

The scope of this hydraulic analysis includes the development of existing and potential future 
conditions hydraulic models of a stretch of the Huron River and a scour evaluation at the 
Superior Road Bridge and the Railroad Bridge within the Peninsular Paper Dam’s impoundment. 
Detailed design of the potential new restored river channel is not included in the scope of this 
project but will need to be performed in potential future phases of this project. 

 
PROJECT DATA 
 
 STREAM   : Huron River 
 CITY/TOWNSHIP  : Ypsilanti  
 COUNTY   : Washtenaw 

SECTION   : 05 
TOWN AND RANGE : 03S 07E 
DRAINAGE AREA  : 812 sq. mi. 
DISCHARGE   : Harmonic Mean:  290 cfs 

: 10-YEAR: 5,600 cfs 
: 50-YEAR: 8,400 cfs 

    : 100-YEAR:  9,600 cfs 
    : 500-YEAR: 13,000 cfs 

METHOD OF ANALYSIS 
 
AECOM developed steady-state Hydrologic Engineering Center River Analysis System (HEC-
RAS) models of a stretch of the Huron River. According to the Federal Emergency Management 
Agency's (FEMA's) Federal Insurance Rate Map (FIRM) Panel No. 26161C0288E, effective 
April 3, 2012, the Peninsular Paper Dam is in a FEMA Zone AE Special Flood Hazard Area 
(SFHA) floodplain with a regulatory floodway. The developed HEC-RAS models extend 2.5 
miles from approximately 200 feet downstream of FEMA Lettered Cross Section "M" or 
approximately 440 feet downstream of the W Forest Ave bridge (downstream extent) to 575 feet 
downstream of the Superior Dam or approximately 2,500 feet upstream of FEMA Lettered Cross 
Section "S" (upstream extent). 
 
 
MODEL GEOMETRY 
  
The Existing Conditions (EC) HEC-RAS Model was developed to reflect the pre-project 
conditions. Hydraulic cross-sections were placed with an average spacing of 330 feet based on 



A-4 
 

engineering judgement, with additional cross-sections at river crossings. The EC Model’s cross-
section geometry was extracted from a combination of bathymetric survey obtained by Interfluve 
in May 2021 and available topographic data obtained from the Southeast Michigan Council of 
Governments (SEMCOG), dated January 2019. Elevations are given on the North American 
Vertical Datum of 1988 (NAVD88). 
 
The Potential Future Conditions (FC) HEC-RAS Model geometry is a copy of the EC Model 
with changes made to include a new excavated river cross-section upstream of the Leforge Rd 
bridge, based on surveyed reference river cross-sections downstream of the dam and the removal 
of the Peninsular Paper Dam principal spillway. The river channel downstream of the Peninsular 
Paper Dam is a good example of the expected channel width and depth that will be restored if the 
dam is removed, and this is reflected in the FC Model. The reference cross-sections for the new 
river channel and floodplain bench were taken from just downstream of the Leforge Road Bridge 
through the Riverside Park. The average bankfull width and depth of the surveyed reference 
cross-sections that were then input upstream of the Peninsular Paper Dam as the new channel 
within the impoundment in the FC Model were 130 feet and 4.5 feet, respectively with 2-
horizontal:1-vertical bankfull side slopes. The new river section also contains a floodplain bench 
that is approximately 260 feet wide (twice the bankfull width) with 2% floodplain bench side 
slopes. Floodplains serve a dual purpose in a river system, including dissipating flood energy and 
providing important ecological habitat. The FC Model assumes the dam’s principal spillway is 
fully removed; however, it is assumed that the adjacent retaining wall and the Peninsular Paper 
Dam building remains for the purposes of maintaining structural support. The new channel 
bottom profile is assumed to have a consistent slope of approximately 0.14% which extends 
through the impoundment to just downstream of the dam from HEC-RAS Cross-Section “12011” 
to HEC-RAS Cross-Section “4850” as shown in the attached HEC-RAS Geometry Map. 
 
 
FLOOD DISCHARGES 
 
River flows were obtained from EGLE dated November 10, 2021 as shown in Table 1 below and 
in Appendix II. A normal depth slope of 0.001286 ft/ft based on the FEMA Effective 1% Annual 
Chance Flood Water Surface Elevation (WSEL) Flood Insurance Study (FIS) profile in the 
vicinity of the studied-reach's downstream-most cross-section was used as the boundary 
condition. 
 

Table 1. Flood Discharge for Huron River at Peninsular Paper Dam. 

Discharge 
Frequency (%) 

Return Period 
(years) 

Harmonic 
Mean 

 

10% 

 

10 

2% 

 

50 

1% 

 

100 

0.2% 

 

500 

Discharge (cfs) 290 5,600 8,400 9,600 13,000 
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MANNING’S ROUGHNESS COEFFICIENT 
 
Manning’s roughness coefficients for the channel and floodplain were selected based on field 
inspection notes, photographs, and prior established values for similar floodplain conditions.  
These values were obtained from Table 5-6 in Chow’s Open-Channel Hydraulics (1959). 
 
The EC Model’s Manning’s roughness coefficient for the channel is set to 0.045 and to 0.1 for 
the overbanks within the studied reach. This is consistent with the range of Manning’s roughness 
coefficients specified for the Huron River in the Effective FIS. The only variance in Manning’s 
roughness coefficients between the EC Model and the FC Model are the channel values at the 
Superior Road Bridge and the Railroad Bridge which were increased from 0.045, in the EC 
Model, to 0.06, in the FC Model, to reflect proposed scour protection at the bridges.   
 
INEFFECTIVE FLOW AREAS 
 
Ineffective flow areas were included in the EC and FC Models where appropriate – upstream and 
downstream of bridges, inline structures, and ponding areas. The ineffective flow stations are set 
based on a 1:1 ratio upstream and 1:2 ratio downstream of structures. 
 
EXPANSION AND CONTRACTION COEFFICIENTS 
 
The range for the expansion and contraction coefficient values used in the HEC-RAS models are 
listed in Table 2: 
 

Table 2: Expansion and Contraction Coefficients 
Cross-section Expansion Contraction 
Gradual Transition 0.3 0.1 
Bridge Sections 0.5 0.3 

 
 
BRIDGE SCOUR ANALYSIS 
 
The assessment of potential scour issues is an important consideration in dam removal projects. 
The removal of the Peninsular Dam will result in the Huron river being confined to a channel, 
swifter velocities, and a shallower depth. These changes will impact the potential for scour 
throughout the reach, but the concern is greatest at bridges and where the river is near existing 
infrastructure or homes. For this section of the river we have identified two bridges (Superior 
Road Bridge and the Railroad Bridge) and a home that is very close to the river’s edge (Figure 
1). Using the expected location of the river, scour assessment, bridge foundation designs, and 
scour mitigation options the evaluation will determine the magnitude of the potential problems 
and whether scour mitigation will likely be needed.  
 
Based on the preliminary analysis scour is a potential concern and counter measures may be 
needed. The preliminary scour estimates predict scour to be deeper than the foundations for the 
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abutments and piers. This could result in instability at the river crossings. We recommend further 
investigation during the final design phase and for the project team to plan for inclusion of scour 
counter measures in the final design.  
 

 
Figure 1. Location of areas of potential concern for scour issues after dam removal. 

Approach 
 
The approach to assessing scour potential at these sites followed available guidance from MDOT 
and FHWA along with industry standard practices. The approach used the best available 
hydraulic, bridge, and other infrastructure data along with our estimated channel configuration 
(channel width, depth, slope, etc.) and EGLE estimated 100- and 500-year flow events.   
This information was used to develop the Potential Future Conditions HEC-RAS computer 
model to estimate hydraulic conditions for post dam removal. Output from the model was used to 
estimate parameters for the FHWA HEC-18 scour assessment methodology (Appendix V). The 
results of the scour analysis were compared to the data available on the foundation type of each 
bridge. Scour mitigation needs were based on a comparison of the bridge foundation details and 
estimated scour depth for each bridge. 
 
Bridge Scour Calculations 
 
The depth of total scour at each bridge was evaluated using MDOT guidelines. For bridge scour, 
these guidelines are based upon the FHWA publication “Evaluating Scour at Bridges (HEC-18)”, 

Superior 
Road Bridge 

Railroad 
Bridge 

Private 
Residence 
near river 

Peninsular 
Paper Dam 
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which is a national standard for the analysis of scour. A Level 2 scour analysis was completed, 
this is an eight-step process used to define stream stability and any potential scour problems. 
Scour evaluations were conducted for the 100- and 500-year floods events. The hydraulic 
parameters required for a HEC-18 scour calculation were taken from the FC HEC-RAS model. 
The spreadsheet scour calculations provide the potential for the river crossings to be subject to 
scour and include contraction, main channel, and local scour at abutments and piers. Hydraulic 
inputs to the MDOT scour worksheet are from HEC-RAS, bridge coefficients from FHWA 
guidance documents, and geotechnical inputs from sediment samples and reference sites. Results 
of the scour analysis are provided in Table 3. 

 
Table 3: Estimated Scour Depth Summary 

Superior Rd Bridge Future Conditions 100yr Scour Depths (ft) 
Scour Type Left Abutment Pier #1 Pier #2 Right Abutment 
Contraction 5.75 5.75 5.75 5.75 

Pier N/A 6.35 6.35 N/A 
Abutment 15.68 N/A N/A 11.6 

Total 21.43 12.1 12.1 17.35 
 

Railroad Bridge Future Conditions 100yr Scour Depths (ft) 
Scour Type Left Abutment Pier #1 Pier #2 Right Abutment 
Contraction 3.23 3.23 3.23 3.23 

Pier N/A 12.78 12.78 N/A 
Abutment 12.66 N/A N/A 8.31 

Total 15.89 16.01 16.01 11.54 
 
 
 
BRIDGE FOUNDATION REVIEW AND SCOUR MITIGATION ASSESSMENT 
 

There are two (2) bridges upstream of Peninsular Paper Dam that fall within the backwater area 
created by the dams (Figure 1). An exhaustive evaluation of bridge structural or geotechnical 
stability was not a component of this evaluation. However, the two (2) bridges upstream of the 
dam were reviewed using the following approach: 

• Each bridge was visited and photographed 
• Engineering design or as-built plans were reviewed 
• Relevant foundation and geotechnical data from bridge design plans/ as-builts were 

compiled into a table and compared 
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Bridge Available Information  Abutment and Pier Elevations Scour Depth Calculated 
Superior 
Road 

As-builts from 1973 
reconstruction and a 
MDOT condition 
assessment of the bridge 
are available. Current 
photographs of the bridge 
indicate that its current 
configuration is consistent 
with the 1973 design. 

South abutment (Abutment A): 12” Steel H 
Piles @ 53# 40 ton capacity estimated 
penetration is 691’ and minimum 
penetration is 704’. Bottom of abutment 
wall elevation 718.88’ 
North Abutment (Abutment B: 12” Steel H 
Piles @ 53# 40 ton capacity estimated 
penetration is 692.5’ and minimum 
penetration is 704’. Bottom of abutment 
wall elevation 718’. 
South Pier (Pier 1): 14” steel H piles at 73# 
45 ton capacity minimum penetration is 
695’ and estimated penetration is 687. 
Bottom of pier pile encasement is 708’ 
North Pier (Pier 2): 14” steel H piles at 73# 
45 ton capacity minimum penetration is 
695’ and estimated penetration is 692.5. 
Bottom of pier pile encasement is 712.5’ 

South Abutment: 21.4’ 
(692.2) 
North abutment: 17.4’ 
(691.7) 
Pier: 12.1’ (692.3) 
 

Rail 
Road 
Bridge 

As-builts from 1899 and 
basic schematic from 1999 
available. Current 
photographs of the  
structure appear to show 
that it is consistent with 
1899 design. 

Elevations of piles, walls, or pier caps are 
not provided. However, the plans do show 
that the abutments are built on spread 
footings or piles and that the piers are 
concrete with piles. The pile material is not 
defined.  

South Abutment: 15.9’ 
(694.9) 
North abutment: 11.5’ 
(693.7) 
Pier: 16.0’ (684.7) 
 

 

The bridge foundations are similar in that each is supported by piers that are driven into the rigid 
clay that is relatively near the surface in this area. While we have good information on the depths 
of the H-piles for the Superior Road Bridge, we do not have similar information for the railroad 
bridge. The comparison of the depth of the supporting piles to the potential depth of scour is 
concerning.  
 
The depth of predicted scour is near the minimum depth specified for the Superior Road bridge. 
Thus, this bridge will require scour mitigation measures. The depth of the piles for the railroad 
bridge are unknown and because of this lack of information it will also require scour mitigation. 
The preliminary hydraulic modeling and analysis indicates scour mitigation could include 
placement of riprap with a D50 6-12 inches in diameter placed two feet thick.  This comparison 
and analysis demonstrate the need for additional design related to scour mitigation as part of the 
dam removal project. This study would need to be conducted by a professional engineer and 
would require that the bridge be evaluated against current MDOT and County Design Standards.  
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DISCUSSION AND CONCLUSION 
 
To evaluate the rationality of the hydraulic model results, the Existing Conditions HEC-RAS 
Model results were compared to the results published in the FEMA Effective FIS. The Existing 
Conditions HEC-RAS Model, which contains newer topographic data and bathymetric data, 
compares well with FEMA’s Effective 100-year Floodplain. The Existing Conditions HEC-RAS 
Model’s 1% Annual Chance Flood’s water surface elevations are within 0.5 feet of the FEMA 
Base Flood Elevations.   
 
Water surface elevations above and below the Peninsular Paper Dam’s impoundment for the 
Potential Future Conditions Model are the same or lower than existing water surface elevations 
for all flood events and converge to existing conditions elevations just upstream of the Leforge 
Road Bridge. As shown in the computed inundation maps in Figure 4, the HEC-RAS models 
indicate that several homes/structures will be removed from the 100-YR floodplain under the 
potential future conditions.   
 
The attached HEC-RAS results summary tables compare existing and potential future conditions 
for the 10 YR, 50 YR, and 100 YR events. Additional HEC-RAS model outputs are provided in 
Appendix VI. 
 
Based on the preliminary results of the scour analysis and conceptual river channel 
characteristics the bridges may become scour critical if the dam is removed. This means that 
abutments and/or the piers would become unstable due to scour. This conclusion was reached 
based on the potential elevation of scour at the 100 YR and 500 YR events under a dam removal 
scenario. This is a preliminary finding and will need to be re-evaluated when the final channel 
characteristics are developed as part of the project. 
 
The restored channel characteristics (width, depth, thalweg elevation, location, and skew) can 
have an impact on the predicted scour. Thus, once these details of the design are finalized the 
scour analysis should be reevaluated to get a refined scour analysis that can be used to design the 
appropriate counter measures. 
 
The recommended steps are:  
 

1. Refined scour analysis using final stream channel design. 
2. Structural and geotechnical evaluation of bridges based on refined scour analysis. 
3. Collection of geotechnical, structural and elevation data for structures and riverbanks 

near existing homes.  
4. Design of scour counter measures (if needed). 
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If scour counter measures are needed, the process for designing and monitoring should follow 
MDOT and FHWA guidance. This process will include a plan of action that will detail the 
specifications of the recommended scour countermeasures. Scour countermeasures include 
actions like riprap but also often include a scour monitoring plan that utilizes technology such as 
flowouts, video and level monitoring to create scour alerts that would trigger physical inspection 
and potential closing of the bridge. 
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Community Community Community Community 

Name Number Name Number 

    
Ann Arbor, Charter 
Township of 260535 Milan, City of 260151 

Ann Arbor, City of  260213 Northfield, Township of 260635 

Augusta, Township of 260627 Pittsfield, Charter Township of 260623 

Barton Hills, Village of 261154 Salem, Township of 260636 

Bridgewater, Township of* 261786 Saline, City of 260215 

Chelsea, City of 260599 Saline, Township of 261792 

Dexter, Township of 260536 Scio, Township of 260537 

Dexter , Village of 260600 Sharon, Township of* 260538 

Freedom, Township of* 261787 Superior, Township of 260540 

Lima, Township of 261788 Sylvan, Township of 261793 

Lodi, Township of 261789 Webster, Township of 261785 

Lyndon, Township of 261790 York, Charter Township of 260541 

Manchester, Township of 261791 Ypsilanti, Charter Township of 260542 

Manchester, Village of 260316 Ypsilanti, City of 260216 

    

    
 *  No Special Flood Hazard Areas Identified   

 

Federal Emergency Management Agency 
 

FLOOD INSURANCE STUDY NUMBER 
26161CV001A 

Washtenaw County 

Effective 
April 3, 2012 
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TABLE 4 – SUMMARY OF DISCHARGES (continued) 

    PEAK DISCHARGE (CFS) 

FLOODING SOURCE AND 
LOCATION 

 DRAINAGE 
AREA      
(SQ. 

MILES) 

 

10-
PERCENT 
ANNUAL 
CHANCE 

 

2-
PERCENT 
ANNUAL 
CHANCE  

 

1-
PERCENT 
ANNUAL 
CHANCE  

 

0.2-
PERCENT 
ANNUAL 
CHANCE  

Honey Creek           
At mouth  22.6  -  -  1,740  - 
Just upstream of  confluence 

with Tributary No. 1  10.5  -  -  990  - 

Just upstream of  confluence 
with Tributary No. 2  4.9  -  -  420  - 

Just upstream of  confluence 
with Tributary No. 3  1.8  -  -  350  - 

           
Honey Creek Tributary No. 1           

At mouth  6.0  -  -  830  - 
Honey Creek Tributary No. 2           

At mouth  4.5  -  -  630  - 
Approximately 9,000 feet 

upstream of mouth  1.4  -  -  360  - 

           
Honey Creek Tributary No. 3           

At mouth  1.30  -  -  150  - 
Huron River           

Belleville Road  820  5,870  8,739  10,006  13,475 
Interstate Highway 94  809  5,775  8,597  9,844  13,256 
Peninsular Dam  802  5,643  8,401  9,616  12,954 
Downstream of Fleming 

Creek 
 796  5,532  8,235  9,429  12,698 

Geddes Dam   765  4,978  7,411  8,485  11,427 
At Fuller Street   736  4,850  6,550  7,500  10,100 
Barton Dam  730  4,800  6,490  7,430  10,018 
Argo Dam  730  4,800  6,490  7,430  10,000 
At North Territorial Road   522  2,130  3,015  3,410  4,360 
           

Letts Creek           
Upstream of confluence with 

N. Fork Mill Creek  19.36  180*  330*  420*  650* 

At Main Street  18.89  180*  330*  420*  650* 
Approximately 1,400 feet 

downstream of Cavanaugh 
Road 

 16.95  180  330  420  650 

At Pierce  Road  9.34  140  260  330  550 
           

Malletts Creek           
At mouth  10.85  1,130  1,600  1,870  2,400 
At Platt Road  9.33  910  1,300  1,500  1,920 
Just upstream of confluence 

of Northwest Branch 
Malletts Creek 

 3.00 
  260 

  410 
  490 

  640 
 

Just upstream of confluence 
of West Branch Malletts 
Creek  

 0.91 
  70 

  120 
  140 

  190 
 

At Ann Arbor Railroad  0.63  40  60  80  110 

Sebastiani, Mario
Rectangle



 24 

TABLE 5 – CHANNEL AND OVERBANK ROUGHNESS  
(MANNING’S “N”) FACTORS 

STREAM NAME 
ROUGHNESS COEFFICIENT 

CHANNEL OVERBANK 

Allen Creek 0.015-0.03 0.013-0.15 
Eberwhite Drain Overland Flow 0.07-0.1 N/A 
Honey Creek 0.03-0.06 0.03-0.07 
Honey Creek Tributary No. 1 0.03-0.06 0.03-0.07 
Honey Creek Tributary No. 2 0.03-0.06 0.03-0.07 
Honey Creek Tributary No. 3 0.03-0.06 0.03-0.07 
Huron River (the rest) 0.03-0.035 0.04-0.1 
Huron River (within the City of Ypsilanti) 0.045-0.05 0.04-0.1 
Letts Creek  0.03-0.04 0.03-0.16 
Malletts Creek 0.013-0.045 0.015-0.1 
Mill Creek 0.063-0.18 0.035-0.15 
Miller Creek and Diversion 0.015-0.03 0.03-0.15 
Murray-Washington Overland Flow 0.07-0.1 N/A 
North Fork Mill Creek 0.03-0.04 0.03-0.16 
Northwest Branch Malletts Creek 0.013-0.045 0.015-0.1 
Paint Creek (within the Township of Augusta) 0.035-0.048 0.035-0.1 
Paint Creek (within the Township of Ypsilanti) 0.03-0.1 0.03-0.1 
Paint Creek (within the City of Ypsilanti) 0.022-0.04 0.03-0.06 
Pittsfield - Ann Arbor Drain 0.013-0.045 0.035-0.07 
River Raisin 0.04-0.05 0.05-0.12 
Saline River 0.046-0.065 0.078-0.169 
Swift Run Drain 0.03-0.07 0.03-0.12 
Tributary to Paint Creek 0.03-0.07 0.03-0.1 
Traver Creek 0.013-0.1 0.03-0.1 
West Branch Malletts Creek 0.013-0.045 0.015-0.1 
West Branch of Paint Creek (within the 
Township of Augusta) 0.035-0.048 0.035-0.1 
West Branch of Paint Creek(Within the 
Township of Ypsilanti) 0.027-0.045 0.03-0.05 
Wood Outlet Drain(upstream of Conrail) 0.05-0.055 0.075-0.12 
Wood Outlet Drain(downstream of Conrail) 0.035-0.065 0.078-0.156 

Starting water-surface elevations for the hydraulic analyses were determined using the 
modified Puls Routing technique and discharge-elevation curves (Reference 29) for the 
following streams: the portion of Paint Creek and West Branch Paint Creek within the 
Charter Township of Ypsilanti, and the portion of Huron River within the Charter 
Townships of Ann Arbor and Ypsilanti and the City of Ypsilanti. For the portion of the 
Huron River within the Township of Dexter, the starting water surface elevation was 
obtained from the USGS gage station at North Territorial Road (Reference 4).  

A Slope-Area method was used to determine the starting-water surfaces for the following 
streams: Eberwhite Drain Overland Flow, Honey Creek and i ts three tributaries, 
previously studied portion of Malletts Creek, Northwest Branch Malletts Creek, Swift Run 
Drain, Traver Creek, Pittsfield-Ann Arbor Drain, West Branch Malletts Creek, and Wood 
Outlet Drain (Reference 1-11). 
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CROSS SECTION DISTANCE1 WIDTH                       
(FEET)

SECTION                      
AREA                                  

(SQUARE 
FEET)

MEAN                    
VELOCITY 
(FEET PER 
SECOND)

WIDTH 
REDUCED 

FROM PRIOR 
STUDY2 (FEET)

REGULATORY 
(NAVD)

WITHOUT 
FLOODWAY 

(NAVD)

WITH 
FLOODWAY 

(NAVD)

INCREASE
(FEET)

Huron River
A 190,917 404 3889 2.6 654.1 654.1 654.2 0.1
B 191,687 348 2927 3.4 654.3 654.3 654.4 0.1
C 192,862 508 3619 2.8 655.0 655.0 655.1 0.1
D 193,702 416 3151 3.2 655.5 655.5 655.6 0.1
E 194,712 353 3077 3.3 656.1 656.1 656.2 0.1
F 196,592 295 3169 3.2 656.9 656.9 657.0 0.1
G 216,630 294 1910 5.2 687.2 687.2 687.2 0.0
H 217,973 893 3076 3.2 689.1 689.1 689.1 0.0
I 219,593 1306 5750 1.7 690.5 690.5 690.5 0.0
J 221,043 111 869 11.3 690.8 690.8 690.8 0.0
K 222,444 212 1545 6.4 80 695.3 695.3 695.3 0.0
L 224,630 169 1603 6.1 699.2 699.2 699.2 0.0
M 225,490 169 1816 5.4 700.8 700.8 700.8 0.0
N 226,023 385 2623 3.8 702.3 702.3 702.3 0.0
O 228,593 254 2315 4.3 705.3 705.3 705.3 0.0
P 229,593 210 1830 5.4 706.4 706.4 706.4 0.0
Q 232,280 401 5155 1.9 90 717.9 717.9 717.9 0.0
R 233,548 633 7340 1.3 718.7 718.7 718.7 0.0
S 235,010 589 4884 2.0 719.4 719.4 719.4 0.0
T 248,360 202 2138 4.5 194 738.1 738.1 738.1 0.0
U 250,210 295 3278 3.5 739.1 739.1 739.1 0.0
V 251,067 296 3278 2.6 740.8 740.8 740.8 0.0
W 251,542 308 3818 2.2 73 748.2 748.2 748.2 0.0
X 252,972 490 4949 1.7 748.7 748.7 748.7 0.0

1 FEET ABOVE MOUTH
2 SEE EXPLANATION IN SECTION 4.2 FLOODWAYS

1-PERCENT-ANNUAL-CHANCE FLOOD                                                                                                                                                                                          
WATER SURFACE ELEVATION (FEET)

TA
B

LE 8

FLOODING SOURCE

FEDERAL EMERGENCY MANAGEMENT AGENCY

WASHTENAW COUNTY, MI
(ALL JURISDICTIONS)

FLOODWAY

FLOODWAY DATA

HURON RIVER
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Sebastiani, Mario

From: EGLE-wrd-qreq <EGLE-wrd-qreq@michigan.gov>
Sent: Wednesday, November 10, 2021 5:53 PM
To: Sebastiani, Mario
Subject: [EXTERNAL] RE: flood or low flow discharge request (ContentID - 168812)

Follow Up Flag: Follow up
Flag Status: Flagged

We have processed the discharge request submitted by email on October 28, 2021 (Process No. 20210558), as follows:

Huron River at Peninsular Paper Dam, Dam ID 500, Section 5, T3S, R7E, City of Ypsilanti, Washtenaw County, has a total
drainage area of 812 square miles and a contributing drainage area of 768 square miles.  The design discharge for this
dam is the 0.5% chance (200-year) flood.  The 50%, 20%, 10%, 4%, 2%, 1%, 0.5%, and 0.2% chance peak flows are
estimated to be 3300 cubic feet per second (cfs), 4500 cfs, 5600 cfs, 7200 cfs, 8400 cfs, 9600 cfs, 11000 cfs, and 13000
cfs, respectively.   (Watershed Basin No. 15 Huron).

Huron River at I-94, Section 16, T3S, R7E, City of Ypsilanti, Washtenaw County, has a total drainage area of 819 square
miles and a contributing drainage area of 775 square miles.  The 50%, 20%, 10%, 4%, 2%, 1%, 0.5%, and 0.2% chance
peak flows are estimated to be 3000 cubic feet per second (cfs), 4600 cfs, 5800 cfs, 7400 cfs, 8600 cfs, 9800 cfs, 11000
cfs, and 13000 cfs, respectively.  (Watershed Basin No. 15 Huron).

Please include a copy of this letter with your inspection report or any subsequent application for permit.  These
estimates should be confirmed by our office if an application is not submitted within one year.  If you have any questions
concerning the discharge estimates, please contact Ms. Susan Greiner, Hydrologic Studies and Floodplain Management
Unit, at 517-927-3838, or by email at: GreinerS@michigan.gov.  If you have any questions concerning the hydraulics or
the requirements for the dam safety inspection report, please contact Mr. Thomas Horak of our Dam Safety Unit at 517-
231-8594, or by email at: HorakT@michigan.gov.  Any questions concerning the hydraulics or the proper procedure for
filing for a permit should be directed to Mr. Min-Huy Radics, Water Resources Division, Jackson District Office, at 517-
243-3105 or email to RadicsM@michigan.gov.

Low flows are provided in a separate email.

-----Original Message-----
From: DoNotReply@michigan.gov <DoNotReply@michigan.gov>
Sent: Thursday, October 28, 2021 8:58 AM
To: EGLE-wrd-qreq <EGLE-wrd-qreq@michigan.gov>
Subject: flood or low flow discharge request (ContentID - 168812)

Requestor: Mario Sebastiani
Company: AECOM
Address: 525 Vine St, Suite 1800
City: Cincinnati
Zip: 45202
Phone: 7243318215
Date: 2021-10-28
F50percent: Yes
F20percent: Yes





   

   

  

 

APPENDIX III: PHOTO LOG 
 

 
 

Photo 1 – Upstream side of Superior Road bridge, looking south. 
 
 

 
 

Photo 2 – Downstream side of Superior Road bridge, looking south. 
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Photo 3 – Looking downstream from Superior Road bridge. 
 
 

 
 

Photo 4 – Upstream side of Superior Road bridge, looking north. 
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Photo 5– Looking upstream from Superior Road bridge. 
 
 

 
Photo 6 – Superior Road bridge abutment, looking downstream. 
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Photo 7 – Peninsular Dam, looking upstream from the Leforge Road bridge. 

 
 

 
Photo 8 – Peninsular Dam, looking upstream. 
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Photo 9 – Downstream left bank. 
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Photo 10 – Peninsular Dam powerhouse. 
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Photo 11 – Downstream view of powerhouse and dam. 
 

 
Photo 12 – Upstream side of Peninsular Dam with buoys upstream. 

 



HEC-RAS   River: River 1   Reach: Reach 1    Profile: 10%

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 12937 10% FC 5600.00 708.65 717.66 718.20 0.002624 6.21 1226.27 297.08 0.41

Reach 1 12937 10% EC 5600.00 708.65 718.33 718.75 0.001829 5.51 1428.73 304.95 0.35

Reach 1 12486 10% FC 5600.00 709.28 716.46 716.98 0.002727 5.96 1159.80 312.73 0.41

Reach 1 12486 10% EC 5600.00 709.28 717.70 718.00 0.001358 4.72 1758.29 587.27 0.30

Reach 1 12011 10% FC 5600.00 706.91 715.57 715.92 0.001709 4.78 1318.40 382.99 0.33

Reach 1 12011 10% EC 5600.00 706.91 717.28 717.48 0.000842 3.76 2189.18 710.70 0.24

Reach 1 11539 10% FC 5600.00 706.26 714.49 714.95 0.002483 5.47 1075.85 308.78 0.39

Reach 1 11539 10% EC 5600.00 706.43 716.89 717.09 0.000871 3.82 2174.28 580.79 0.24

Reach 1 11080 10% FC 5600.00 705.62 714.30 710.07 714.39 0.000507 2.41 2326.25 401.32 0.18

Reach 1 11080 10% EC 5600.00 707.06 716.83 710.74 716.88 0.000191 1.80 3143.65 419.92 0.11

Reach 1 10631 10% FC 5600.00 705.00 714.15 710.02 714.20 0.000334 1.84 3039.04 572.32 0.14

Reach 1 10631 10% EC 5600.00 708.59 716.78 710.98 716.81 0.000125 1.38 4099.04 581.72 0.09

Reach 1 10355 10% FC 5600.00 704.62 714.05 709.43 714.11 0.000345 1.98 2828.74 486.83 0.14

Reach 1 10355 10% EC 5600.00 707.75 716.73 710.66 716.77 0.000145 1.53 3676.38 494.07 0.10

Reach 1 10139 10% FC 5600.00 704.32 713.75 708.30 713.93 0.001569 3.40 1655.27 496.53 0.24

Reach 1 10139 10% EC 5600.00 704.35 716.62 708.96 716.71 0.000294 2.44 2323.97 589.88 0.14

Reach 1 10094 Bridge

Reach 1 9983 10% FC 5600.00 704.10 712.79 709.62 713.08 0.003147 4.32 1296.44 565.44 0.32

Reach 1 9983 10% EC 5600.00 698.93 716.47 706.58 716.55 0.000197 2.24 2504.46 708.94 0.12

Reach 1 9446 10% FC 5600.00 702.94 711.84 707.11 711.90 0.000675 2.05 2726.35 733.48 0.19

Reach 1 9446 10% EC 5600.00 707.31 716.42 710.08 716.43 0.000066 1.01 5649.33 809.81 0.07

Reach 1 9139 10% FC 5600.00 702.08 711.37 706.25 711.45 0.000783 2.25 2485.67 650.52 0.20

Reach 1 9139 10% EC 5600.00 706.69 716.37 709.88 716.39 0.000073 1.08 5269.37 729.97 0.07

Reach 1 8827 10% FC 5600.00 701.65 711.15 705.82 711.23 0.000673 2.19 2557.76 677.75 0.19

Reach 1 8827 10% EC 5600.00 705.84 716.35 709.12 716.37 0.000063 1.07 5299.66 879.91 0.07

Reach 1 8461 10% FC 5600.00 700.69 710.44 705.07 710.60 0.001163 3.15 1779.51 497.50 0.21

Reach 1 8461 10% EC 5600.00 701.60 716.24 706.39 716.30 0.000115 1.87 2988.58 807.62 0.09

Reach 1 8417 Bridge

Reach 1 8339 10% FC 5600.00 700.52 709.43 705.81 709.84 0.003776 5.16 1086.28 401.15 0.36

Reach 1 8339 10% EC 5600.00 696.53 716.10 703.27 716.17 0.000133 2.19 2562.28 679.05 0.10

Reach 1 8131 10% FC 5600.00 699.59 708.21 708.42 0.001207 3.60 1556.15 276.94 0.27

Reach 1 8131 10% EC 5600.00 704.72 716.03 716.06 0.000135 1.47 3855.29 539.59 0.09

Reach 1 7667 10% FC 5600.00 699.13 707.72 707.98 0.001392 4.08 1373.27 224.79 0.29

Reach 1 7667 10% EC 5600.00 698.91 715.97 716.01 0.000144 1.70 3483.69 444.05 0.10

Reach 1 7329 10% FC 5600.00 698.67 707.29 707.53 0.001263 3.86 1449.78 239.55 0.28

Reach 1 7329 10% EC 5600.00 702.47 715.91 715.96 0.000178 1.82 3098.98 383.99 0.11

Reach 1 6859 10% FC 5600.00 698.02 706.71 706.93 0.001268 3.74 1497.30 261.01 0.28

Reach 1 6859 10% EC 5600.00 703.09 715.86 715.89 0.000114 1.46 3849.34 466.61 0.09

Reach 1 6401 10% FC 5600.00 697.38 706.14 706.36 0.001199 3.77 1485.52 244.88 0.27

Reach 1 6401 10% EC 5600.00 702.61 715.80 715.84 0.000111 1.57 3600.79 390.74 0.09

Reach 1 5894 10% FC 5600.00 696.68 705.59 705.79 0.001052 3.61 1549.15 246.50 0.25

Reach 1 5894 10% EC 5600.00 700.50 715.74 715.78 0.000110 1.53 3691.36 407.39 0.09

Reach 1 5401 10% FC 5600.00 696.00 705.08 705.28 0.001016 3.51 1597.12 259.54 0.25

Reach 1 5401 10% EC 5600.00 701.31 715.68 715.72 0.000135 1.57 3580.72 440.53 0.10

Reach 1 5237 10% FC 5600.00 695.77 704.88 699.93 705.10 0.001067 3.77 1484.10 219.82 0.26

Reach 1 5237 10% EC 5600.00 701.84 715.67 705.63 715.70 0.000082 1.49 3770.96 430.64 0.08

Reach 1 5108 10% FC 5800.00 695.60 704.75 699.86 704.97 0.000961 3.72 1573.61 284.05 0.25

Reach 1 5108 10% EC 5800.00 699.21 704.71 702.91 705.29 0.004518 6.58 1091.45 283.88 0.51

Reach 1 4952 10% FC 5800.00 695.38 704.50 699.53 704.80 0.001049 4.51 1420.98 183.98 0.27

Reach 1 4952 10% EC 5800.00 693.97 704.59 699.14 704.87 0.000877 4.29 1493.88 184.28 0.25

Reach 1 4850 10% FC 5800.00 695.24 704.06 704.63 0.002065 6.15 1046.46 144.27 0.37

Reach 1 4850 10% EC 5800.00 695.24 704.05 704.69 0.002558 6.56 985.64 144.22 0.41



HEC-RAS   River: River 1   Reach: Reach 1    Profile: 10% (Continued)

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 4718 10% FC 5800.00 695.37 703.94 699.65 704.31 0.001402 4.98 1278.88 177.42 0.31

Reach 1 4718 10% EC 5800.00 695.37 703.94 699.65 704.31 0.001402 4.98 1278.88 177.42 0.31

Reach 1 4622 Bridge

Reach 1 4520 10% FC 5800.00 694.68 703.43 699.42 703.88 0.001698 5.46 1178.97 163.72 0.34

Reach 1 4520 10% EC 5800.00 694.68 703.43 699.42 703.88 0.001698 5.46 1178.97 163.72 0.34

Reach 1 4225 10% FC 5800.00 694.53 702.99 698.79 703.38 0.001486 5.07 1226.91 170.07 0.32

Reach 1 4225 10% EC 5800.00 694.53 702.99 698.79 703.38 0.001486 5.07 1226.91 170.07 0.32

Reach 1 3877 10% FC 5800.00 693.97 702.59 698.06 702.90 0.001174 4.56 1407.69 200.14 0.28

Reach 1 3877 10% EC 5800.00 693.97 702.59 698.06 702.90 0.001174 4.56 1407.69 200.14 0.28

Reach 1 3568 10% FC 5800.00 693.03 702.15 702.51 0.001272 5.01 1379.51 196.63 0.30

Reach 1 3568 10% EC 5800.00 693.03 702.15 702.51 0.001272 5.01 1379.51 196.63 0.30

Reach 1 3460 10% FC 5800.00 692.59 701.98 702.37 0.001317 5.18 1345.61 207.78 0.30

Reach 1 3460 10% EC 5800.00 692.59 701.98 702.37 0.001317 5.18 1345.61 207.78 0.30

Reach 1 3158 10% FC 5800.00 691.34 701.70 702.01 0.000963 4.68 1581.85 242.81 0.26

Reach 1 3158 10% EC 5800.00 691.34 701.70 702.01 0.000963 4.68 1581.85 242.81 0.26

Reach 1 2857 10% FC 5800.00 690.02 701.50 701.75 0.000674 4.11 1943.90 461.62 0.22

Reach 1 2857 10% EC 5800.00 690.02 701.50 701.75 0.000674 4.11 1943.90 461.62 0.22

Reach 1 2505 10% FC 5800.00 690.07 701.35 701.52 0.000532 3.60 2881.83 843.25 0.20

Reach 1 2505 10% EC 5800.00 690.07 701.35 701.52 0.000532 3.60 2881.83 843.25 0.20

Reach 1 2154 10% FC 5800.00 690.05 701.19 701.33 0.000446 3.27 3041.85 734.49 0.18

Reach 1 2154 10% EC 5800.00 690.05 701.19 701.33 0.000446 3.27 3041.85 734.49 0.18

Reach 1 1887 10% FC 5800.00 689.63 701.03 694.48 701.20 0.000517 3.64 2670.23 880.43 0.20

Reach 1 1887 10% EC 5800.00 689.63 701.03 694.48 701.20 0.000517 3.64 2670.23 880.43 0.20

Reach 1 1618 10% FC 5800.00 688.96 700.86 701.06 0.000498 3.68 1880.98 213.16 0.19

Reach 1 1618 10% EC 5800.00 688.96 700.86 701.06 0.000498 3.68 1880.98 213.16 0.19

Reach 1 1130 10% FC 5800.00 688.24 700.68 693.05 700.83 0.000388 3.33 2530.47 391.58 0.17

Reach 1 1130 10% EC 5800.00 688.24 700.68 693.05 700.83 0.000388 3.33 2530.45 391.58 0.17

Reach 1 965 10% FC 5800.00 688.31 700.21 695.53 700.70 0.001503 6.20 1530.42 348.27 0.33

Reach 1 965 10% EC 5800.00 688.31 700.21 695.53 700.70 0.001503 6.20 1530.40 348.27 0.33

Reach 1 784 10% FC 5800.00 688.35 699.79 695.91 700.37 0.002021 6.93 1379.33 344.46 0.38

Reach 1 784 10% EC 5800.00 688.35 699.79 695.91 700.37 0.002021 6.93 1379.31 344.46 0.38

Reach 1 631 Bridge

Reach 1 484 10% FC 5800.00 686.44 698.40 693.34 698.89 0.001461 5.91 1201.81 143.04 0.33

Reach 1 484 10% EC 5800.00 686.44 698.40 693.34 698.89 0.001461 5.91 1201.81 143.04 0.33

Reach 1 403 10% FC 5800.00 685.87 698.29 693.27 698.77 0.001432 5.91 1276.38 160.35 0.32

Reach 1 403 10% EC 5800.00 685.87 698.29 693.27 698.77 0.001432 5.91 1276.37 160.35 0.32

Reach 1 312 10% FC 5800.00 686.16 698.07 693.34 698.62 0.001633 6.33 1204.34 150.80 0.35

Reach 1 312 10% EC 5800.00 686.16 698.07 693.34 698.62 0.001633 6.33 1204.33 150.80 0.35

Reach 1 108 10% FC 5800.00 686.43 697.83 692.27 698.31 0.001286 5.73 1212.79 145.02 0.31

Reach 1 108 10% EC 5800.00 686.43 697.83 692.27 698.31 0.001286 5.73 1212.79 145.02 0.31



HEC-RAS   River: River 1   Reach: Reach 1    Profile: 2%

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 12937 2% FC 8400.00 708.65 719.14 719.85 0.002784 7.26 1694.15 372.95 0.44

Reach 1 12937 2% EC 8400.00 708.65 719.83 720.38 0.002028 6.53 1951.15 377.90 0.38

Reach 1 12486 2% FC 8400.00 709.28 718.00 718.61 0.002577 6.67 1940.13 604.68 0.42

Reach 1 12486 2% EC 8400.00 709.28 719.23 719.58 0.001347 5.31 2704.45 630.19 0.31

Reach 1 12011 2% FC 8400.00 706.91 717.18 717.61 0.001657 5.44 2206.76 707.13 0.33

Reach 1 12011 2% EC 8400.00 706.91 718.85 719.08 0.000829 4.22 3336.32 747.33 0.24

Reach 1 11539 2% FC 8400.00 706.26 716.20 716.72 0.002164 6.02 1905.71 559.91 0.38

Reach 1 11539 2% EC 8400.00 706.43 718.45 718.69 0.000897 4.38 3306.06 768.07 0.25

Reach 1 11080 2% FC 8400.00 705.62 716.08 710.78 716.20 0.000473 2.78 3044.96 408.54 0.18

Reach 1 11080 2% EC 8400.00 707.06 718.38 711.35 718.46 0.000235 2.25 3811.13 438.82 0.13

Reach 1 10631 2% FC 8400.00 705.00 715.95 710.55 716.02 0.000285 2.07 4080.81 579.52 0.14

Reach 1 10631 2% EC 8400.00 708.59 718.32 711.46 718.36 0.000147 1.70 4998.78 585.80 0.10

Reach 1 10355 2% FC 8400.00 704.62 715.86 710.09 715.94 0.000315 2.27 3715.58 491.18 0.14

Reach 1 10355 2% EC 8400.00 707.75 718.26 711.20 718.32 0.000176 1.90 4506.39 591.89 0.11

Reach 1 10139 2% FC 8400.00 704.32 715.51 709.50 715.76 0.001580 4.00 2120.60 553.79 0.25

Reach 1 10139 2% EC 8400.00 704.35 718.08 710.04 718.24 0.000399 3.14 2712.13 621.33 0.17

Reach 1 10094 Bridge

Reach 1 9983 2% FC 8400.00 704.10 714.26 710.69 714.67 0.003222 5.12 1641.86 692.85 0.34

Reach 1 9983 2% EC 8400.00 698.93 717.83 708.06 717.97 0.000298 2.98 2822.36 717.31 0.15

Reach 1 9446 2% FC 8400.00 702.94 713.70 709.01 713.76 0.000400 2.04 4130.07 776.88 0.15

Reach 1 9446 2% EC 8400.00 707.31 717.77 710.53 717.79 0.000084 1.27 6749.40 818.85 0.08

Reach 1 9139 2% FC 8400.00 702.08 713.43 708.01 713.50 0.000434 2.17 3879.86 705.31 0.16

Reach 1 9139 2% EC 8400.00 706.69 717.71 710.38 717.74 0.000094 1.37 6372.26 959.53 0.08

Reach 1 8827 2% FC 8400.00 701.65 713.31 707.70 713.38 0.000377 2.14 3921.28 850.07 0.15

Reach 1 8827 2% EC 8400.00 705.84 717.68 709.64 717.71 0.000086 1.37 6179.91 985.61 0.08

Reach 1 8461 2% FC 8400.00 700.69 712.73 706.20 712.93 0.001050 3.59 2340.65 759.19 0.20

Reach 1 8461 2% EC 8400.00 701.60 717.50 707.36 717.60 0.000187 2.55 3297.59 830.47 0.12

Reach 1 8417 Bridge

Reach 1 8339 2% FC 8400.00 700.52 711.58 707.10 712.09 0.003308 5.76 1457.32 579.96 0.35

Reach 1 8339 2% EC 8400.00 696.53 717.23 704.77 717.37 0.000231 3.05 2772.02 765.76 0.14

Reach 1 8131 2% FC 8400.00 699.59 710.42 710.64 0.001271 3.78 2219.99 381.58 0.28

Reach 1 8131 2% EC 8400.00 704.72 717.13 717.19 0.000193 1.92 4469.70 609.61 0.12

Reach 1 7667 2% FC 8400.00 699.13 709.85 710.16 0.001662 4.43 1897.37 314.30 0.32

Reach 1 7667 2% EC 8400.00 698.91 717.04 717.12 0.000222 2.27 3978.25 492.44 0.13

Reach 1 7329 2% FC 8400.00 698.67 709.41 709.69 0.001124 4.23 1983.53 259.92 0.27

Reach 1 7329 2% EC 8400.00 702.47 716.94 717.03 0.000274 2.44 3512.60 422.58 0.14

Reach 1 6859 2% FC 8400.00 698.02 708.93 709.18 0.001030 4.00 2100.91 283.25 0.26

Reach 1 6859 2% EC 8400.00 703.09 716.86 716.92 0.000176 1.96 4321.85 474.69 0.11

Reach 1 6401 2% FC 8400.00 697.38 708.39 708.65 0.001306 4.05 2073.75 327.58 0.28

Reach 1 6401 2% EC 8400.00 702.61 716.77 716.84 0.000181 2.14 3980.39 394.21 0.12

Reach 1 5894 2% FC 8400.00 696.68 707.86 708.10 0.000889 3.95 2124.75 259.99 0.24

Reach 1 5894 2% EC 8400.00 700.50 716.68 716.74 0.000179 2.09 4072.31 409.39 0.11

Reach 1 5401 2% FC 8400.00 696.00 707.45 707.67 0.000821 3.76 2234.86 278.63 0.23

Reach 1 5401 2% EC 8400.00 701.31 716.58 716.65 0.000216 2.13 3975.87 442.77 0.12

Reach 1 5237 2% FC 8400.00 695.77 707.26 701.56 707.53 0.000926 4.14 2030.33 232.00 0.25

Reach 1 5237 2% EC 8400.00 701.84 716.55 706.42 716.62 0.000143 2.06 4069.47 433.73 0.10

Reach 1 5108 2% FC 8600.00 695.60 707.15 701.35 707.41 0.000786 4.10 2130.48 296.21 0.24

Reach 1 5108 2% EC 8600.00 699.21 707.08 703.82 707.65 0.002669 6.52 1641.52 295.48 0.42

Reach 1 4952 2% FC 8600.00 695.38 706.86 700.66 707.26 0.001016 5.21 1864.22 191.99 0.28

Reach 1 4952 2% EC 8600.00 693.97 706.95 700.28 707.32 0.000884 5.01 1936.93 192.39 0.26

Reach 1 4850 2% FC 8600.00 695.24 706.34 707.09 0.001984 7.08 1385.10 153.41 0.38

Reach 1 4850 2% EC 8600.00 695.24 706.32 707.14 0.002342 7.44 1323.24 153.31 0.41



HEC-RAS   River: River 1   Reach: Reach 1    Profile: 2% (Continued)

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 4718 2% FC 8600.00 695.37 706.27 700.73 706.74 0.001298 5.67 1698.95 183.65 0.31

Reach 1 4718 2% EC 8600.00 695.37 706.27 700.73 706.74 0.001298 5.67 1698.95 183.65 0.31

Reach 1 4622 Bridge

Reach 1 4520 2% FC 8600.00 694.68 705.74 700.60 706.31 0.001581 6.23 1564.87 171.14 0.34

Reach 1 4520 2% EC 8600.00 694.68 705.74 700.60 706.31 0.001581 6.23 1564.87 171.14 0.34

Reach 1 4225 2% FC 8600.00 694.53 705.34 699.90 705.84 0.001354 5.75 1649.51 187.60 0.32

Reach 1 4225 2% EC 8600.00 694.53 705.34 699.90 705.84 0.001354 5.75 1649.51 187.60 0.32

Reach 1 3877 2% FC 8600.00 693.97 705.01 699.12 705.40 0.001050 5.13 1906.19 212.58 0.28

Reach 1 3877 2% EC 8600.00 693.97 705.01 699.12 705.40 0.001050 5.13 1906.19 212.58 0.28

Reach 1 3568 2% FC 8600.00 693.03 704.58 705.04 0.001183 5.69 1891.45 221.21 0.30

Reach 1 3568 2% EC 8600.00 693.03 704.58 705.04 0.001183 5.69 1891.45 221.21 0.30

Reach 1 3460 2% FC 8600.00 692.59 704.42 704.91 0.001231 5.88 1874.49 241.09 0.31

Reach 1 3460 2% EC 8600.00 692.59 704.42 704.91 0.001231 5.88 1874.49 241.09 0.31

Reach 1 3158 2% FC 8600.00 691.34 704.17 704.56 0.000922 5.32 2355.43 368.00 0.27

Reach 1 3158 2% EC 8600.00 691.34 704.17 704.56 0.000922 5.32 2355.43 368.00 0.27

Reach 1 2857 2% FC 8600.00 690.02 704.05 704.31 0.000579 4.40 3200.46 528.24 0.21

Reach 1 2857 2% EC 8600.00 690.02 704.05 704.31 0.000579 4.40 3200.46 528.24 0.21

Reach 1 2505 2% FC 8600.00 690.07 703.98 704.11 0.000360 3.45 5151.65 871.49 0.17

Reach 1 2505 2% EC 8600.00 690.07 703.98 704.11 0.000360 3.45 5151.65 871.49 0.17

Reach 1 2154 2% FC 8600.00 690.05 703.86 703.98 0.000325 3.26 5062.88 784.25 0.16

Reach 1 2154 2% EC 8600.00 690.05 703.86 703.98 0.000325 3.26 5062.88 784.25 0.16

Reach 1 1887 2% FC 8600.00 689.63 703.78 695.73 703.89 0.000306 3.26 5936.24 1016.80 0.16

Reach 1 1887 2% EC 8600.00 689.63 703.78 695.73 703.89 0.000306 3.26 5936.24 1016.80 0.16

Reach 1 1618 2% FC 8600.00 688.96 703.50 703.77 0.000515 4.31 2454.80 221.78 0.20

Reach 1 1618 2% EC 8600.00 688.96 703.50 703.77 0.000515 4.31 2454.80 221.78 0.20

Reach 1 1130 2% FC 8600.00 688.24 703.36 694.27 703.53 0.000368 3.72 3526.61 414.72 0.17

Reach 1 1130 2% EC 8600.00 688.24 703.36 694.27 703.53 0.000368 3.72 3526.61 414.72 0.17

Reach 1 965 2% FC 8600.00 688.31 702.90 697.90 703.40 0.001277 6.63 2215.25 388.02 0.32

Reach 1 965 2% EC 8600.00 688.31 702.90 697.90 703.40 0.001277 6.63 2215.25 388.02 0.32

Reach 1 784 2% FC 8600.00 688.35 702.54 697.96 703.14 0.001645 7.34 1998.01 373.67 0.36

Reach 1 784 2% EC 8600.00 688.35 702.54 697.96 703.14 0.001645 7.34 1998.01 373.67 0.36

Reach 1 631 Bridge

Reach 1 484 2% FC 8600.00 686.44 701.05 694.73 701.70 0.001429 6.82 1599.15 156.87 0.34

Reach 1 484 2% EC 8600.00 686.44 701.05 694.73 701.70 0.001429 6.82 1599.15 156.87 0.34

Reach 1 403 2% FC 8600.00 685.87 700.95 694.69 701.57 0.001381 6.76 1722.96 173.81 0.33

Reach 1 403 2% EC 8600.00 685.87 700.95 694.69 701.57 0.001381 6.76 1722.96 173.81 0.33

Reach 1 312 2% FC 8600.00 686.16 700.72 694.85 701.43 0.001593 7.27 1625.20 167.51 0.35

Reach 1 312 2% EC 8600.00 686.16 700.72 694.85 701.43 0.001593 7.27 1625.20 167.51 0.35

Reach 1 108 2% FC 8600.00 686.43 700.48 693.81 701.11 0.001288 6.64 1610.33 154.56 0.32

Reach 1 108 2% EC 8600.00 686.43 700.48 693.81 701.11 0.001288 6.64 1610.33 154.56 0.32



HEC-RAS   River: River 1   Reach: Reach 1    Profile: 1%

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 12937 1% FC 9600.00 708.65 719.66 720.43 0.002862 7.66 1886.48 376.78 0.45

Reach 1 12937 1% EC 9600.00 708.65 720.41 721.01 0.002055 6.84 2174.47 382.05 0.39

Reach 1 12486 1% FC 9600.00 709.28 718.55 719.17 0.002490 6.86 2282.38 622.70 0.41

Reach 1 12486 1% EC 9600.00 709.28 719.85 720.21 0.001304 5.45 3098.41 635.65 0.31

Reach 1 12011 1% FC 9600.00 706.91 717.80 718.23 0.001565 5.55 2650.73 722.39 0.33

Reach 1 12011 1% EC 9600.00 706.91 719.50 719.74 0.000797 4.32 3822.72 751.36 0.24

Reach 1 11539 1% FC 9600.00 706.26 716.90 717.42 0.001958 6.06 2305.69 581.91 0.37

Reach 1 11539 1% EC 9600.00 706.43 719.12 719.37 0.000851 4.46 3828.21 785.91 0.25

Reach 1 11080 1% FC 9600.00 705.62 716.79 711.02 716.92 0.000459 2.90 3338.54 418.56 0.18

Reach 1 11080 1% EC 9600.00 707.06 719.04 711.58 719.13 0.000244 2.40 4104.58 444.16 0.13

Reach 1 10631 1% FC 9600.00 705.00 716.68 710.74 716.75 0.000270 2.15 4500.96 581.45 0.13

Reach 1 10631 1% EC 9600.00 708.59 718.99 711.65 719.04 0.000151 1.80 5389.50 587.60 0.10

Reach 1 10355 1% FC 9600.00 704.62 716.58 710.31 716.67 0.000304 2.37 4072.24 492.49 0.14

Reach 1 10355 1% EC 9600.00 707.75 718.93 711.42 718.99 0.000181 2.02 4901.54 599.79 0.11

Reach 1 10139 1% FC 9600.00 704.32 716.21 709.92 716.49 0.001566 4.20 2307.16 576.75 0.25

Reach 1 10139 1% EC 9600.00 704.35 718.72 710.51 718.90 0.000427 3.38 2881.36 625.92 0.18

Reach 1 10094 Bridge

Reach 1 9983 1% FC 9600.00 704.10 714.88 710.99 715.33 0.003177 5.37 1786.29 697.34 0.34

Reach 1 9983 1% EC 9600.00 698.93 718.37 708.61 718.54 0.000336 3.26 2949.16 719.86 0.16

Reach 1 9446 1% FC 9600.00 702.94 714.41 709.45 714.48 0.000346 2.06 4689.77 788.54 0.15

Reach 1 9446 1% EC 9600.00 707.31 718.31 710.71 718.34 0.000089 1.37 7194.54 822.60 0.08

Reach 1 9139 1% FC 9600.00 702.08 714.18 708.47 714.25 0.000373 2.18 4416.16 720.98 0.15

Reach 1 9139 1% EC 9600.00 706.69 718.24 710.55 718.28 0.000101 1.47 6839.52 1010.49 0.08

Reach 1 8827 1% FC 9600.00 701.65 714.07 708.02 714.15 0.000332 2.18 4418.91 866.10 0.15

Reach 1 8827 1% EC 9600.00 705.84 718.21 709.83 718.25 0.000093 1.49 6534.73 1058.50 0.08

Reach 1 8461 1% FC 9600.00 700.69 713.50 706.63 713.72 0.001058 3.80 2529.49 786.71 0.21

Reach 1 8461 1% EC 9600.00 701.60 718.01 707.70 718.13 0.000216 2.81 3421.46 846.52 0.13

Reach 1 8417 Bridge

Reach 1 8339 1% FC 9600.00 700.52 712.24 707.60 712.82 0.003380 6.10 1573.87 609.99 0.36

Reach 1 8339 1% EC 9600.00 696.53 717.66 705.37 717.84 0.000275 3.39 2852.64 805.52 0.15

Reach 1 8131 1% FC 9600.00 699.59 711.16 711.39 0.001177 3.82 2510.19 400.94 0.27

Reach 1 8131 1% EC 9600.00 704.72 717.55 717.62 0.000214 2.09 4731.70 635.08 0.12

Reach 1 7667 1% FC 9600.00 699.13 710.63 710.94 0.001558 4.46 2150.63 335.42 0.31

Reach 1 7667 1% EC 9600.00 698.91 717.44 717.54 0.000252 2.49 4181.21 503.24 0.14

Reach 1 7329 1% FC 9600.00 698.67 710.20 710.50 0.001074 4.38 2189.29 262.52 0.27

Reach 1 7329 1% EC 9600.00 702.47 717.33 717.44 0.000312 2.68 3681.63 436.04 0.15

Reach 1 6859 1% FC 9600.00 698.02 709.74 710.01 0.000983 4.11 2334.94 291.46 0.26

Reach 1 6859 1% EC 9600.00 703.09 717.24 717.31 0.000202 2.16 4504.06 477.51 0.12

Reach 1 6401 1% FC 9600.00 697.38 709.26 709.52 0.001138 4.06 2363.77 335.17 0.27

Reach 1 6401 1% EC 9600.00 702.61 717.13 717.22 0.000211 2.36 4125.14 395.88 0.13

Reach 1 5894 1% FC 9600.00 696.68 708.77 709.03 0.000837 4.06 2364.54 265.42 0.24

Reach 1 5894 1% EC 9600.00 700.50 717.03 717.11 0.000210 2.30 4216.46 410.26 0.12

Reach 1 5401 1% FC 9600.00 696.00 708.40 708.63 0.000765 3.84 2501.03 286.26 0.23

Reach 1 5401 1% EC 9600.00 701.31 716.91 717.00 0.000251 2.35 4124.61 443.73 0.13

Reach 1 5237 1% FC 9600.00 695.77 708.20 701.92 708.49 0.000869 4.27 2249.16 232.00 0.24

Reach 1 5237 1% EC 9600.00 701.84 716.88 706.72 716.96 0.000170 2.30 4181.10 434.87 0.12

Reach 1 5108 1% FC 9800.00 695.60 708.10 701.69 708.38 0.000740 4.24 2350.76 299.99 0.23

Reach 1 5108 1% EC 9800.00 699.21 708.01 704.18 708.59 0.002316 6.57 1858.25 299.76 0.40

Reach 1 4952 1% FC 9800.00 695.38 707.79 701.06 708.23 0.001003 5.46 2045.23 196.85 0.28

Reach 1 4952 1% EC 9800.00 693.97 707.88 700.71 708.29 0.000882 5.27 2118.05 197.51 0.26

Reach 1 4850 1% FC 9800.00 695.24 707.25 708.06 0.001948 7.40 1525.77 158.24 0.38

Reach 1 4850 1% EC 9800.00 695.24 707.22 708.11 0.002267 7.75 1463.59 158.11 0.41



HEC-RAS   River: River 1   Reach: Reach 1    Profile: 1% (Continued)

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 4718 1% FC 9800.00 695.37 707.19 701.21 707.71 0.001262 5.91 1869.36 186.40 0.31

Reach 1 4718 1% EC 9800.00 695.37 707.19 701.21 707.71 0.001262 5.91 1869.36 186.40 0.31

Reach 1 4622 Bridge

Reach 1 4520 1% FC 9800.00 694.68 706.65 701.04 707.28 0.001538 6.51 1722.94 174.41 0.34

Reach 1 4520 1% EC 9800.00 694.68 706.65 701.04 707.28 0.001538 6.51 1722.94 174.41 0.34

Reach 1 4225 1% FC 9800.00 694.53 706.28 700.34 706.81 0.001307 5.99 1827.97 194.24 0.31

Reach 1 4225 1% EC 9800.00 694.53 706.28 700.34 706.81 0.001307 5.99 1827.97 194.24 0.31

Reach 1 3877 1% FC 9800.00 693.97 705.95 699.55 706.38 0.001022 5.36 2116.38 242.06 0.28

Reach 1 3877 1% EC 9800.00 693.97 705.95 699.55 706.38 0.001022 5.36 2116.38 242.06 0.28

Reach 1 3568 1% FC 9800.00 693.03 705.54 706.04 0.001149 5.92 2107.35 231.69 0.30

Reach 1 3568 1% EC 9800.00 693.03 705.54 706.04 0.001149 5.92 2107.35 231.69 0.30

Reach 1 3460 1% FC 9800.00 692.59 705.39 705.91 0.001182 6.08 2111.20 246.78 0.30

Reach 1 3460 1% EC 9800.00 692.59 705.39 705.91 0.001182 6.08 2111.20 246.78 0.30

Reach 1 3158 1% FC 9800.00 691.34 705.17 705.57 0.000876 5.46 2739.04 402.52 0.26

Reach 1 3158 1% EC 9800.00 691.34 705.17 705.57 0.000876 5.46 2739.04 402.52 0.26

Reach 1 2857 1% FC 9800.00 690.02 705.07 705.32 0.000539 4.46 3751.06 552.61 0.21

Reach 1 2857 1% EC 9800.00 690.02 705.07 705.32 0.000539 4.46 3751.06 552.61 0.21

Reach 1 2505 1% FC 9800.00 690.07 705.02 705.14 0.000316 3.41 6064.48 883.98 0.16

Reach 1 2505 1% EC 9800.00 690.07 705.02 705.14 0.000316 3.41 6064.48 883.98 0.16

Reach 1 2154 1% FC 9800.00 690.05 704.91 705.02 0.000292 3.25 5897.06 801.40 0.15

Reach 1 2154 1% EC 9800.00 690.05 704.91 705.02 0.000292 3.25 5897.06 801.40 0.15

Reach 1 1887 1% FC 9800.00 689.63 704.84 696.33 704.94 0.000264 3.18 7024.11 1025.32 0.15

Reach 1 1887 1% EC 9800.00 689.63 704.84 696.33 704.94 0.000264 3.18 7024.11 1025.32 0.15

Reach 1 1618 1% FC 9800.00 688.96 704.53 704.82 0.000518 4.53 2685.58 225.29 0.21

Reach 1 1618 1% EC 9800.00 688.96 704.53 704.82 0.000518 4.53 2685.58 225.29 0.21

Reach 1 1130 1% FC 9800.00 688.24 704.40 694.73 704.59 0.000360 3.86 3918.93 425.86 0.17

Reach 1 1130 1% EC 9800.00 688.24 704.40 694.73 704.59 0.000360 3.86 3918.93 425.86 0.17

Reach 1 965 1% FC 9800.00 688.31 703.95 698.43 704.46 0.001212 6.79 2484.50 394.45 0.31

Reach 1 965 1% EC 9800.00 688.31 703.95 698.43 704.46 0.001212 6.79 2484.50 394.45 0.31

Reach 1 784 1% FC 9800.00 688.35 703.60 698.48 704.22 0.001552 7.51 2238.49 381.55 0.35

Reach 1 784 1% EC 9800.00 688.35 703.60 698.48 704.22 0.001552 7.51 2238.49 381.55 0.35

Reach 1 631 Bridge

Reach 1 484 1% FC 9800.00 686.44 702.06 695.31 702.78 0.001421 7.16 1760.99 163.21 0.34

Reach 1 484 1% EC 9800.00 686.44 702.06 695.31 702.78 0.001421 7.16 1760.99 163.21 0.34

Reach 1 403 1% FC 9800.00 685.87 701.97 695.25 702.64 0.001374 7.09 1902.96 182.16 0.33

Reach 1 403 1% EC 9800.00 685.87 701.97 695.25 702.64 0.001374 7.09 1902.96 182.16 0.33

Reach 1 312 1% FC 9800.00 686.16 701.73 695.43 702.50 0.001573 7.60 1797.79 171.89 0.36

Reach 1 312 1% EC 9800.00 686.16 701.73 695.43 702.50 0.001573 7.60 1797.79 171.89 0.36

Reach 1 108 1% FC 9800.00 686.43 701.50 694.44 702.19 0.001288 6.98 1769.20 158.28 0.32

Reach 1 108 1% EC 9800.00 686.43 701.50 694.44 702.19 0.001288 6.98 1769.20 158.28 0.32



MICHIGAN DEPARTEMENT OF TRANSPORTATION
SCOUR ANALYSIS WORKSHEET

Structure No.: Railroad Bridge By: Mario Sebastiani

Job No.: Date: 11/30/21

Description: 100yr Potential Future Conditions

1. Hydrology:

Method of Analysis

DEQ Estimate x

SCS

Regression

DAR To Gage

Other

Drainage Area: - square miles

Q50 = 0 cfs

Q100 = 9600 cfs

Q500 = 0 cfs

2. Hydraulics:

Water Surface profiles by:

HEC-2:

WSPRO:

HEC-RAS: x

3. Geotechnical:

Bed and overbank material values:

D50 0.00082 ft D84 0.00131 ft Left Overbank

D50 0.00082 ft D84 0.00131 ft Right Overbank

D50 0.00082 ft D84 0.00131 ft Main Channel

Source of information:

4. Incipient Motion Analysis: For gravel and cobble streams only. Refer to page 6.14 of HEC-20.

5. Armoring Potential: Refer to page 6.16 of HEC-20.

1 of 7 100yr FC RR Bridge



MICHIGAN DEPARTEMENT OF TRANSPORTATION
SCOUR ANALYSIS WORKSHEET

Structure No.: Railroad Bridge By: Mario Sebastiani

Job No.: Date: 11/30/21

Description: 100yr Potential Future Conditions

6. Scour Calculations

Long Term Bed Elevation Changes - Aggradation / Degradation

Use information from Level One Analysis

Use information from bridge inspection reports

Estimate change during the next 100 years if enough information exists.

Contraction Scour (Section 5.2, HEC - 18)

Case : 1a [   ] 1b  [ x ] 1c  [   ] 2  [   ] 3  [   ] 4  [   ]

Compare critical velocity Vc to the mean velocity V

Vc = 11.17 y1
1/6

 D50
1/3

 (p 5.2, HEC-18)

y1 = 6.13 ft Avg depth of flow upstream of bridge (used HEC-RAS XS 9139)

D50 = 0.00082 ft Particle size in a mixture of which 50 percent are smaller.

Vc = 1.41 ft/s Critical velocity above which bed material of size D

and smaller will be transported.

V 6.73 ft/s mean velocity

If Vc<V, use Laursen's Live-Bed contraction scour.

If Vc>V, use Laursen's Clear-Water contraction scour.

If coarse sediments in bed material, see p 5.12, HEC-18.

Compare Use Laursen's Live-Bed Contraction Scour
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MICHIGAN DEPARTEMENT OF TRANSPORTATION
SCOUR ANALYSIS WORKSHEET

Structure No.: Railroad Bridge By: Mario Sebastiani

Job No.: Date: 11/30/21

Description: 100yr Potential Future Conditions

Laursen's Live-Bed Contraction Scour Equation (p 6.10, HEC-18)
Main Channel

y2/y1 = (Q2/Q1)
6/7

(W1/W2)
k1

ys = y2 - y0

ys = 3.23 ft average contraction scour depth.

y1 = 6.13 ft Average depth in the upstream main channel.

y2 = 15.10 ft Average depth in the contracted section after scour

yo = 11.87 ft Existing depth in the contracted section before scour.

Q1 = 9595.09 ft
3
/s Flow in the upstream channel transporting sediment.

Q2 = 9600 ft
3
/s Flow in the contracted channel.

W1 = 690.79 ft Bottom width of the upstream main channel that is transporting bed material.

W2 = 150 ft Bottom width of the main channel in the contracted section less pier width(s).

k1 = 0.59 Exponent number.

V* = (τo/ρ)½ = (gy1 S1)½

V* = 0.26 ft/s shear velocity in the upstream section.

ω = 0.0984 ft/s Fall velocity of bed material based on the D50 (Figure 5.8) @ 10
o
C

For fall velocity in English units (ft/s) multiply   in m/s by 3.28

V*/ 2.6

g = 32.2 ft/s
2

Acceleration of gravity.

S1 = 0.000332 ft/ft Slope of energy grade line of main channel.

τo = 0.14 lb/ft
2

Shear stress on the bed.

ρ = 1.94 slugs/ft
3

Density of water.

Laursen's Clear-Water Contraction Scour Equation (p 5.10, HEC-18)

y2 = (Q2
2
/(CDm

2/3
W2

2
))

3/7

ys = y2 - y0

yo = 3.62 m Existing depth in the contracted section before scour.

Q2 = 272 m
3
/s Flow in the contracted channel.

W2 = 45.7 m Bottom width of the main channel in the contracted section less pier width(s).

Dm = 0.00031 m diameter of the smallest nontransportable particle

C 40

y2 = 9.52 m

ys = 19.36 ft
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4 of 7 100yr FC RR Bridge



MICHIGAN DEPARTEMENT OF TRANSPORTATION
SCOUR ANALYSIS WORKSHEET

Structure No.: Railroad Bridge By: Mario Sebastiani

Job No.: Date: 11/30/21

Description: 100yr Potential Future Conditions

Local Scour
Abutments

Froehlich's live-bed scour equation.  (If L'/y1 > 25, use HIRE equation, p. 8.7, HEC-18.)

ys / ya=  2.27 K1 K2 (L'/ya)
0.43

 (Fr)
0.61

 + 1    (p. 7.8, HEC-18)

K1 = Coefficient for abutment shape (Table 7.1).

K2 = Coefficient for angle of embankment to flow.

K2 = (θ/90)
0.13

 (see Figure 7.4 for definition of θ)

θ<90° if embankment points downstream.

θ>90° if embankment points upstream.

L´ = Length of abutment (embankment) projected normal to flow, ft.

Ae = Flow area of the approach cross section obstructed by the embankment, ft
2

Fr = Froude Number of approach flow upstream of the abutment = Ve/(gya)
1/2

Ve = Qe/Ae, ft/s

Qe = Flow obstructed by the abutment and approach embankment, ft
3
/s

ya = Average depth of flow on the floodplain at the approach section (Ae/L), ft

L = Length of embankment projected normal to the flow, ft

ys = Scour depth, ft

(Looking Downstream)

Left Abutment Right Abutment (Used HEC-RAS XSEC 9139)

K1 0.55 0.55

 92.44 87.56

K2 1.00 1.00

g ft/s
2

32.2 32.2

L' ft 233.00 91.00 (LOB and ROB Top Width)

Ae ft
2

1067.00 444.00 (LOB and ROB Flow Area)

Qe cfs 1824.57 777.00 (LOB and ROB Flow)

Ve ft/s 1.71 1.75

Fr 0.16 0.19

L ft 285.00 160.00 (LOB and ROB Top Width)

ya ft 3.74 2.78

ys ft 12.66 8.31
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MICHIGAN DEPARTEMENT OF TRANSPORTATION
SCOUR ANALYSIS WORKSHEET

Structure No.: Railroad Bridge By: Mario Sebastiani

Job No.: Date: 11/30/21

Description: 100yr Potential Future Conditions

Piers

CSU Equation

ys = 2.0 K1K2K3K4 a
0.65

 y1
0.35

Fr1
0.43

Pier No. 1 2

ys = 15.58 15.58 #DIV/0! #DIV/0! ft
K1 = 1.1 1.1 correction factor for pier square nose shape

# of Piers 2 2

L = 28 28 0 0 length of pier

L/a = 4 4 #DIV/0! #DIV/0!

ϴ = 2.44 2.44 angle of attack

K2 = 1.1 1.1 correction factor for angle of attack of flow

K3 = 1.1 1.1 correction factor for bed condition

K4 = 1.1 1.1 correction factor for armoring of bed material

a = 7 7 pier width

y1 = 12.12 12.12 flow depth directly uptream of pier; HEC-RAS XSEC 8417 BRU

V1 = 6.97 6.97 mean velocity upstream of pier; HEC-RAS XSEC 8417 BRU Vel Chnl

Fr1 = 0.35 0.35 #DIV/0! #DIV/0! Froude Number directly uptream of the pier

Froehlich Equation

ys = 0.32(a')
0.62

 y1
0.47

Fr1
0.22

D50
-0.09

+ a

Pier No. 1 2

ys = 12.78 12.78 #DIV/0! #DIV/0! ft
 = 1.1 1.1 correction factor for pier square nose shape

a' = 7.1 7.1 projected pier width with respect to the direction of the flow

a = 7.00 7.00 0.00 0.00 pier width

y1 = 12.12 12.12 0.00 0.00 flow depth directly uptream of the pier.

Fr1 = 0.35 0.35 #DIV/0! #DIV/0! Froude Number directly uptream of the pier

D50 = 0.00082 0.00082 0.00082 0.00082 ft
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MICHIGAN DEPARTEMENT OF TRANSPORTATION
SCOUR ANALYSIS WORKSHEET

Structure No.: Superior Rd Bridge By: Mario Sebastiani

Job No.: Date: 11/30/21

Description: 100yr Potential Future Conditions

1. Hydrology:

Method of Analysis

DEQ Estimate x

SCS

Regression

DAR To Gage

Other

Drainage Area: - square miles

Q50 = 0 cfs

Q100 = 9600 cfs

Q500 = 0 cfs

2. Hydraulics:

Water Surface profiles by:

HEC-2:

WSPRO:

HEC-RAS: x

3. Geotechnical:

Bed and overbank material values: Medium Sand

D50 0.00082 ft D84 0.00131 ft Left Overbank

D50 0.00082 ft D84 0.00131 ft Right Overbank

D50 0.00082 ft D84 0.00131 ft Main Channel

Source of information: Borings on Bridge As-Builts

4. Incipient Motion Analysis: For gravel and cobble streams only. Refer to page 6.14 of HEC-20.

5. Armoring Potential: Refer to page 6.16 of HEC-20.
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MICHIGAN DEPARTEMENT OF TRANSPORTATION
SCOUR ANALYSIS WORKSHEET

Structure No.: Superior Rd Bridge By: Mario Sebastiani

Job No.: Date: 11/30/21

Description: 100yr Potential Future Conditions

6. Scour Calculations

Long Term Bed Elevation Changes - Aggradation / Degradation

Use information from Level One Analysis

Use information from bridge inspection reports

Estimate change during the next 100 years if enough information exists.

Contraction Scour (Section 5.2, HEC - 18)

Case : 1a [   ] 1b  [ x ] 1c  [   ] 2  [   ] 3  [   ] 4  [   ]

Compare critical velocity Vc to the mean velocity V

Vc = 11.17 y1
1/6

 D50
1/3

 (p 5.2, HEC-18)

y1 = 8.27 ft Avg depth of flow upstream of bridge (used HEC-RAS XS 10355)

D50 = 0.00082 ft Particle size in a mixture of which 50 percent are smaller.

Vc = 1.49 ft/s Critical velocity above which bed material of size D

and smaller will be transported.

V 5.97 ft/s mean velocity

If Vc<V, use Laursen's Live-Bed contraction scour.

If Vc>V, use Laursen's Clear-Water contraction scour.

If coarse sediments in bed material, see p 5.12, HEC-18.

Compare Use Laursen's Live-Bed Contraction Scour
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MICHIGAN DEPARTEMENT OF TRANSPORTATION
SCOUR ANALYSIS WORKSHEET

Structure No.: Superior Rd Bridge By: Mario Sebastiani

Job No.: Date: 11/30/21

Description: 100yr Potential Future Conditions

Laursen's Live-Bed Contraction Scour Equation (p 6.10, HEC-18)
Main Channel

y2/y1 = (Q2/Q1)
6/7

(W1/W2)
k1

ys = y2 - y0

ys = 5.75 ft average contraction scour depth.

y1 = 8.27 ft Average depth in the upstream main channel.

y2 = 16.67 ft Average depth in the contracted section after scour

yo = 10.92 ft Existing depth in the contracted section before scour.

Q1 = 9594.64 ft
3
/s Flow in the upstream channel transporting sediment.

Q2 = 9600 ft
3
/s Flow in the contracted channel.

W1 = 484 ft Bottom width of the upstream main channel that is transporting bed material.

W2 = 175.34 ft Bottom width of the main channel in the contracted section less pier width(s).

k1 = 0.69 Exponent number.

V* = (τo/ρ)½ = (gy1 S1)½

V* = 0.28 ft/s shear velocity in the upstream section.

ω = 0.0984 ft/s Fall velocity of bed material based on the D50 (Figure 5.8) @ 10
o
C

For fall velocity in English units (ft/s) multiply   in m/s by 3.28

V*/ 2.9

g = 32.2 ft/s
2

Acceleration of gravity.

S1 = 0.000304 ft/ft Slope of energy grade line of main channel.

τo = 0.16 lb/ft
2

Shear stress on the bed.

ρ = 1.94 slugs/ft
3

Density of water.

Laursen's Clear-Water Contraction Scour Equation (p 5.10, HEC-18)

y2 = (Q2
2
/(CDm

2/3
W2

2
))

3/7

ys = y2 - y0

yo = 3.33 m Existing depth in the contracted section before scour.

Q2 = 272 m
3
/s Flow in the contracted channel.

W2 = 53.4 m Bottom width of the main channel in the contracted section less pier width(s).

Dm = 0.00031 m diameter of the smallest nontransportable particle

C 40

y2 = 8.33 m

ys = 16.39 ft
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MICHIGAN DEPARTEMENT OF TRANSPORTATION
SCOUR ANALYSIS WORKSHEET

Structure No.: Superior Rd Bridge By: Mario Sebastiani

Job No.: Date: 11/30/21

Description: 100yr Potential Future Conditions

Local Scour
Abutments

Froehlich's live-bed scour equation.  (If L'/y1 > 25, use HIRE equation, p. 8.7, HEC-18.)

ys / ya=  2.27 K1 K2 (L'/ya)
0.43

 (Fr)
0.61

 + 1    (p. 8.7, HEC-18)

K1 = Coefficient for abutment shape (Table 7.1).

K2 = Coefficient for angle of embankment to flow.

K2 = (θ/90)
0.13

 (see Figure 7.4 for definition of θ)

θ<90° if embankment points downstream.

θ>90° if embankment points upstream.

L´ = Length of active flow obstructed by the embankment, ft

Ae = Flow area of the approach cross section obstructed by the embankment, ft
2

Fr = Froude Number of approach flow upstream of the abutment = Ve/(gya)
1/2

Ve = Qe/Ae, ft/s

Qe = Flow obstructed by the abutment and approach embankment, ft
3
/s

ya = Average depth of flow on the floodplain at the approach section (Ae/L), ft

L = Length of embankment projected normal to the flow, ft

ys = Scour depth, ft

(Looking Downstream)

Left Abutment Right Abutment (Used HEC-RAS XSEC 10355)

K1 0.55 0.55

 87.08 92.92

K2 1.00 1.00

g ft/s
2

32.2 32.2

L' ft 193.00 45.00 (LOB and ROB Top Width)

Ae ft
2

1360.00 420.00 (LOB and ROB Flow Area)

Qe cfs 2856.00 869.40 (LOB and ROB Flow)

Ve ft/s 2.10 2.07

Fr 0.16 0.15

L ft 249.00 70.00 (LOB and ROB Top Width)

ya ft 5.46 6.00

ys ft 15.68 11.60
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MICHIGAN DEPARTEMENT OF TRANSPORTATION
SCOUR ANALYSIS WORKSHEET

Structure No.: Superior Rd Bridge By: Mario Sebastiani

Job No.: Date: 11/30/21

Description: 100yr Potential Future Conditions

Piers

CSU Equation

ys = 2.0 K1K2K3K4 a
0.65

 y1
0.35

Fr1
0.43

Pier No. 1 2

ys = 9.60 9.60 #DIV/0! #DIV/0! ft
K1 = 1.1 1.1 correction factor for pier square nose shape

# of Piers 2 2

L = 63.5 63.5 0 0 length of pier

L/a = 21 21 #DIV/0! #DIV/0!

ϴ = 2.92 2.92 angle of attack

K2 = 1.3 1.3 correction factor for angle of attack of flow

K3 = 1.1 1.1 correction factor for bed condition

K4 = 1 1 correction factor for armoring of bed material

a = 3 3 pier width

y1 = 11.28 11.28 flow depth directly uptream of pier; HEC-RAS XSEC 10094 BRU

V1 = 6.84 6.84 mean velocity upstream of pier; HEC-RAS XSEC 10094 BRU Vel Chnl

Fr1 = 0.36 0.36 #DIV/0! #DIV/0! Froude Number directly uptream of the pier

Froehlich Equation

ys = 0.32(a')
0.62

 y1
0.47

Fr1
0.22

D50
-0.09

+ a

Pier No. 1 2

ys = 6.35 6.35 #DIV/0! #DIV/0! ft
 = 1.1 1.1 correction factor for pier square nose shape

a' = 3.1 3.1 projected pier width with respect to the direction of the flow

a = 3.00 3.00 0.00 0.00 pier width

y1 = 11.28 11.28 0.00 0.00 flow depth directly uptream of the pier.

Fr1 = 0.36 0.36 #DIV/0! #DIV/0! Froude Number directly uptream of the pier

D50 = 0.00082 0.00082 0.00082 0.00082 ft
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Peninsular Paper Dam
2021 BULK SEDIMENT SAMPLING DATA
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Laboratory ID 50303676008 50303676010 50303676009 50303676003 50303676002 50303676001 50303676004 50303676005 50303676006 50303676007

Parameter Units Method 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021

Phosphorus mg/kg EPA 365.4 1000000 1000000 0 1990 1640 413 392 326 392 450 474 1000 927

Arsenic mg/kg EPA 6020B 33 0 7.6 22.8 1 9.2 5.6 6 7 5.3 6.4 12.6 8.9 5.9 6.9

Barium mg/kg EPA 6020B 37000 172 0 146 33.4 134 98.7 138 139 120 117 62.1 71.4

Cadmium mg/kg EPA 6020B 4.98 1 550 2 0 2.4 <0.78 <1.0 <1.2 <0.99 <1.0 <0.87 <0.94 <0.84 0.85

Chromium mg/kg EPA 6020B 111 0 2600 55.6 0 40.4 12.8 7.3 10.2 5.4 6.8 9.3 8.9 17.6 18.3

Copper mg/kg EPA 6020B 149 0 20000 50.6 0 48.8 6.3 5.9 12.2 2.8 5.2 4.9 6 15.4 19.5

Lead mg/kg EPA 6020B 128 1 400 38.9 0 87.1 9 4 22 2.7 5.7 4.6 4.6 23.2 38.3

Selenium mg/kg EPA 6020B 2600 1.3 0 <1.1 <0.78 <1.0 <1.2 <0.99 <1.0 <0.87 <0.94 <0.84 <0.84

Silver mg/kg EPA 6020B 2.2 13 2500 1.4 0 5.6 <0.39 <0.51 <0.59 <0.50 <0.52 <0.44 <0.47 1.5 2.3

Zinc mg/kg EPA 6020B 459 0 170000 118 0 216 40.5 <35.9 50.3 <34.5 <36.5 <30.4 <32.8 74.6 86.6

Mercury mg/kg EPA 7471 0.486 13 160 0.5 0 1.3 0.045 <0.054 0.44 <0.052 0.056 <0.046 0.054 0.27 0.39

Acenaphthene ug/kg EPA 8270E by SIM 89 0 41000000 0 <59.0 <81.5 <26.0 <29.8 <24.9 <26.2 <23.6 <23.8 <432 <84.2

Acenaphthylene ug/kg EPA 8270E by SIM 128 1 1600000 0 78.2 <81.5 <26.0 <29.8 <24.9 <26.2 <23.6 <23.8 463 114

Anthracene ug/kg EPA 8270E by SIM 845 0 230000000 0 160 100 <26.0 104 <24.9 <26.2 <23.6 <23.8 637 242

Benzo(a)anthracene ug/kg EPA 8270E by SIM 1050 2 20000 0 499 456 <26.0 318 <24.9 <26.2 <23.6 <23.8 1930 462

Benzo(a)pyrene ug/kg EPA 8270E by SIM 1450 2 2000 1 548 545 <26.0 349 <24.9 <26.2 <23.6 <23.8 2380 436

Benzo(b)fluoranthene ug/kg EPA 8270E by SIM 13400 0 20000 0 672 714 <26.0 446 <24.9 <26.2 <23.6 <23.8 2460 525

Benzo(g,h,i)perylene ug/kg EPA 8270E by SIM 3200 0 2500000 0 328 346 <26.0 205 <24.9 <26.2 <23.6 <23.8 1400 255

Benzo(k)fluoranthene ug/kg EPA 8270E by SIM 13400 0 200000 0 260 261 <26.0 163 <24.9 <26.2 <23.6 <23.8 1030 230

Chrysene ug/kg EPA 8270E by SIM 1290 2 2000000 0 563 495 <26.0 280 <24.9 <26.2 <23.6 <23.8 2180 497

Dibenz(a,h)anthracene ug/kg EPA 8270E by SIM 135 1 2000 0 78.6 86.8 <26.0 54.9 <24.9 <26.2 <23.6 <23.8 <432 <84.2

Fluoranthene ug/kg EPA 8270E by SIM 2230 2 46000000 0 1080 799 <26.0 456 <24.9 <26.2 <23.6 <23.8 3780 1060

Fluorene ug/kg EPA 8270E by SIM 536 0 27000000 0 <59.0 <81.5 <26.0 <29.8 <24.9 <26.2 <23.6 <23.8 <432 109

Indeno(1,2,3-cd)pyrene ug/kg EPA 8270E by SIM 3200 0 20000 0 279 305 <26.0 170 <24.9 <26.2 <23.6 <23.8 1130 216

Naphthalene ug/kg EPA 8270E by SIM 561 0 16000000 0 <59.0 <81.5 <26.0 <29.8 <24.9 <26.2 <23.6 <23.8 <432 <84.2

Phenanthrene ug/kg EPA 8270E by SIM 1170 3 1600000 0 497 272 <26.0 256 <24.9 <26.2 <23.6 <23.8 1900 772

Pyrene ug/kg EPA 8270E by SIM 1520 3 29000000 0 823 631 <26.0 446 <24.9 <26.2 <23.6 <23.8 3020 784

1-Methylnaphthalene ug/kg EPA 8270E by SIM -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene ug/kg EPA 8270E by SIM 201 0 8100000 0 -- -- -- -- -- -- -- -- -- --

Total PAH ug/kg 22800 0 22800 0 5865.8 5010.8 0 3247.9 0 0 0 0 22310 5702

Percent Moisture % ASTM D2974 43.4 17.9 35.6 44 32.9 36.4 29.3 29.7 22.7 20.7

Sample ID (Sampling Date)

Probable 

Effects 

Conc. 

(PEC)

No. of 

Samples 

>PEC

Part 201 

Criteria / 

Part 213 

Risk-Based 

Screening 

Levels

MBSS 

Statewide 

Background 

Level

No. of 

Samples

 > Part 201 

Criteria 

--AND-- 

> MBSS 

Background 

Level



Peninsular Paper Dam
2021 BULK SEDIMENT SAMPLING DATA

Laboratory ID

Parameter Units Method

Phosphorus mg/kg EPA 365.4

Arsenic mg/kg EPA 6020B

Barium mg/kg EPA 6020B

Cadmium mg/kg EPA 6020B

Chromium mg/kg EPA 6020B

Copper mg/kg EPA 6020B

Lead mg/kg EPA 6020B

Selenium mg/kg EPA 6020B

Silver mg/kg EPA 6020B

Zinc mg/kg EPA 6020B

Mercury mg/kg EPA 7471

Acenaphthene ug/kg EPA 8270E by SIM

Acenaphthylene ug/kg EPA 8270E by SIM

Anthracene ug/kg EPA 8270E by SIM

Benzo(a)anthracene ug/kg EPA 8270E by SIM

Benzo(a)pyrene ug/kg EPA 8270E by SIM

Benzo(b)fluoranthene ug/kg EPA 8270E by SIM

Benzo(g,h,i)perylene ug/kg EPA 8270E by SIM

Benzo(k)fluoranthene ug/kg EPA 8270E by SIM

Chrysene ug/kg EPA 8270E by SIM

Dibenz(a,h)anthracene ug/kg EPA 8270E by SIM

Fluoranthene ug/kg EPA 8270E by SIM

Fluorene ug/kg EPA 8270E by SIM

Indeno(1,2,3-cd)pyrene ug/kg EPA 8270E by SIM

Naphthalene ug/kg EPA 8270E by SIM

Phenanthrene ug/kg EPA 8270E by SIM

Pyrene ug/kg EPA 8270E by SIM

1-Methylnaphthalene ug/kg EPA 8270E by SIM

2-Methylnaphthalene ug/kg EPA 8270E by SIM

Total PAH ug/kg

Percent Moisture % ASTM D2974
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50304754001 50306250011 50304754004 50306250012 50304754005 50306250013 50304754006 50306250014 50304754007 50306250015 50304754008 50306250016 50304727006 50304727007 50304727008 50304727009

11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021

2440 -- 386 -- 991 -- 834 -- 762 -- 550 -- 861 532 2060 1860

9.7 -- 8.1 -- 23.3 -- 19.3 -- 6.7 -- 8 -- 12.9 4.7 9.5 7.9

168 -- 61.2 -- 160 -- 137 -- 76.2 -- 163 -- 142 47.2 173 153

2.6 -- <0.85 -- <1.5 -- <1.4 -- <0.88 -- <1.2 -- <1.0 <0.87 2.5 2.1

42.1 -- 13.2 -- 23.6 -- 26.4 -- 16.8 -- 19.4 -- 11.8 10.8 41.8 34.4

47.3 -- 8.3 -- 27.3 -- 29.9 -- 18.6 -- 23.5 -- 10.8 8 51.2 41.5

86.7 -- 13.2 -- 52.7 -- 55.8 -- 23.3 -- 39 -- 9.9 25.5 98.4 78.5

<1.5 -- <0.85 -- <1.5 -- <1.4 -- <0.88 -- <1.2 -- <1.0 <0.87 <1.5 <1.6

5.2 -- <0.42 -- 1.4 -- 2.3 -- 2.9 -- <0.59 -- <0.52 0.55 5.1 4.2

228 -- 64.5 -- 156 -- 146 -- 90 -- 85.3 -- 51.2 57.9 248 200

1.7 -- 0.1 -- 0.5 -- 0.45 -- 0.25 -- 0.54 -- <0.055 0.15 1.2 1

<41.0 <36.1 <116 <21.5 <37.9 <35.1 <34.9 <35.7 <469 <230 <29.8 <29.1 <27.5 <113 <41.0 <81.2

49.4 43.2 <116 <21.5 50.7 <35.1 37.4 60.8 <469 <230 <29.8 <29.1 <27.5 <113 55.7 <81.2

<41.0 58.7 <116 35 51.8 53.5 <34.9 65.1 507 286 <29.8 <29.1 33.2 176 88.5 97.5

210 244 486 113 260 220 145 306 1470 870 61.3 43.7 146 489 302 348

252 269 494 118 287 236 169 349 1480 931 56.1 50.8 180 558 403 452

311 331 619 151 348 265 235 463 1700 1220 61.9 47.2 254 705 561 615

108 175 156 69 111 138 76.8 203 <469 564 <29.8 30.1 126 365 287 317

138 170 260 56 189 139 93.1 171 816 464 35.4 32.3 98.3 337 222 238

241 284 475 129 317 232 175 341 1370 1080 61 46.2 196 597 454 479

<41.0 48.3 <116 <21.5 <37.9 <35.1 <34.9 50.4 <469 <230 <29.8 <29.1 27.8 <113 61.2 <81.2

398 505 742 252 558 398 314 572 2910 2200 116 72.5 362 1200 810 855

<41.0 <36.1 <116 <21.5 <37.9 <35.1 <34.9 <35.7 <469 <230 <29.8 <29.1 <27.5 <113 <41.0 <81.2

104 153 157 63.5 117 132 71.9 182 <469 492 <29.8 <29.1 108 320 238 267

<41.0 40.2 <116 <21.5 <37.9 <35.1 <34.9 <35.7 <469 <230 <29.8 <29.1 <27.5 <113 48.4 <81.2

127 201 229 98.2 176 154 94 203 1360 1270 42.5 <29.1 125 520 277 281

311 436 613 189 451 353 226 477 2210 1800 84.8 61.7 267 837 613 635

<41.0 -- <116 -- <37.9 -- <34.9 -- <469 -- <29.8 -- -- -- -- --

<41.0 -- <116 -- <37.9 -- <34.9 -- <469 -- <29.8 -- -- -- -- --

2249.4 2958.4 4231 1273.7 2916.5 2320.5 1637.2 3443.3 13823 11177 519 384.5 1923.3 6104 4420.8 4584.5

59.3 53.6 28.1 22.3 55.9 52.5 52.2 53.2 28.9 27.4 43.8 42.5 -- -- -- --



Peninsular Paper Dam
2021 BULK SEDIMENT SAMPLING DATA

Laboratory ID

Parameter Units Method

Phosphorus mg/kg EPA 365.4

Arsenic mg/kg EPA 6020B

Barium mg/kg EPA 6020B

Cadmium mg/kg EPA 6020B

Chromium mg/kg EPA 6020B

Copper mg/kg EPA 6020B

Lead mg/kg EPA 6020B

Selenium mg/kg EPA 6020B

Silver mg/kg EPA 6020B

Zinc mg/kg EPA 6020B

Mercury mg/kg EPA 7471

Acenaphthene ug/kg EPA 8270E by SIM

Acenaphthylene ug/kg EPA 8270E by SIM

Anthracene ug/kg EPA 8270E by SIM

Benzo(a)anthracene ug/kg EPA 8270E by SIM

Benzo(a)pyrene ug/kg EPA 8270E by SIM

Benzo(b)fluoranthene ug/kg EPA 8270E by SIM

Benzo(g,h,i)perylene ug/kg EPA 8270E by SIM

Benzo(k)fluoranthene ug/kg EPA 8270E by SIM

Chrysene ug/kg EPA 8270E by SIM

Dibenz(a,h)anthracene ug/kg EPA 8270E by SIM

Fluoranthene ug/kg EPA 8270E by SIM

Fluorene ug/kg EPA 8270E by SIM

Indeno(1,2,3-cd)pyrene ug/kg EPA 8270E by SIM

Naphthalene ug/kg EPA 8270E by SIM

Phenanthrene ug/kg EPA 8270E by SIM

Pyrene ug/kg EPA 8270E by SIM

1-Methylnaphthalene ug/kg EPA 8270E by SIM

2-Methylnaphthalene ug/kg EPA 8270E by SIM

Total PAH ug/kg

Percent Moisture % ASTM D2974
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50304727010 50304727011 50304754003 50304754002 50304727004 50304727005 50304727001 50306250007 50304727002 50306250008 50304727003 50306250009 50306250010 50304754012 50306250004 50304754013

11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021

2390 1260 262 179 1780 669 923 -- 457 -- 2280 -- -- 1180 -- 1360

12.9 7.8 10.5 2.9 11.3 9.5 10.4 -- 7.6 -- 11.4 -- -- 7.7 -- 9.1

226 142 67.6 19.5 149 128 145 -- 68.5 -- 192 -- -- 125 -- 143

5.5 2 <0.68 <0.78 2.8 <1.4 1.7 -- <0.94 -- 3.9 -- -- 2.3 -- 4

66.4 32.8 9.3 8.3 43.5 23.4 29.7 -- 16.4 -- 53.7 -- -- 29.2 -- 38.7

76.6 38.4 7.8 3.9 48.6 23.9 35.2 -- 13.2 -- 65.2 -- -- 33.1 -- 39.1

133 68.7 29.4 4 85.9 42.4 56.4 -- 23.3 -- 127 -- -- 62.4 -- 70.7

<1.6 <1.4 <0.68 <0.78 <1.3 <1.4 1.9 -- <0.94 -- <1.4 -- -- <1.4 -- <1.3

8.8 3.6 <0.34 <0.39 5 1.8 1.8 -- 0.69 -- 7.9 -- -- 2.7 -- 3.5

363 188 39.8 <27.0 216 121 146 -- 79 -- 297 -- -- 162 -- 190

2.5 0.87 <0.036 <0.041 0.82 0.49 0.43 -- 0.27 -- 1.9 -- -- 1.5 -- 1.6

<40.3 <36.1 <18.3 <20.6 <178 <35.2 <29.1 <28.9 <24.9 <24.4 <72.1 <36.5 <36.8 <35.2 <34.6 <34.1

64.4 58 <18.3 <20.6 <178 <35.2 <29.1 <28.9 <24.9 <24.4 78.8 70.8 64.2 42.9 <34.6 49.4

57.2 64.3 <18.3 <20.6 249 37.1 <29.1 <28.9 <24.9 <24.4 109 193 202 60.7 38.2 60.2

241 296 <18.3 30.4 996 131 93.7 40.9 52.6 44.1 315 633 576 232 161 248

311 342 <18.3 43.7 1450 186 105 42.6 50.3 48.6 376 641 505 282 187 269

394 438 <18.3 54.4 1570 214 134 49.2 61.8 55.2 476 759 609 363 237 348

230 229 <18.3 30.5 736 124 40 <28.9 <24.9 30.3 243 343 250 97.5 116 119

153 180 <18.3 24.4 649 99.2 64.9 <28.9 32.6 28.6 208 307 252 134 96.3 130

317 331 <18.3 49.8 1090 190 106 44.3 52.9 50.4 378 639 577 293 191 299

61.2 53 <18.3 <20.6 210 <35.2 <29.1 <28.9 <24.9 <24.4 <72.1 91.4 83.9 <35.2 <34.6 <34.1

520 539 <18.3 80.8 1300 288 212 62.9 108 79.6 720 1220 1090 555 316 559

<40.3 <36.1 <18.3 <20.6 <178 <35.2 <29.1 <28.9 <24.9 <24.4 <72.1 44.9 <36.8 <35.2 <34.6 <34.1

187 188 <18.3 25.2 639 102 41.3 <28.9 <24.9 24.7 190 309 243 104 99.2 110

<40.3 <36.1 <18.3 <20.6 <178 <35.2 <29.1 <28.9 <24.9 <24.4 <72.1 74.6 54.6 <35.2 <34.6 <34.1

220 176 <18.3 22.8 543 89.6 65.6 <28.9 47 26.5 323 473 422 181 116 184

407 470 <18.3 59.5 1000 219 172 63 83.2 69.4 589 886 881 404 274 418

-- -- <18.3 <20.6 -- -- -- -- -- -- -- -- -- <35.2 -- <34.1

-- -- <18.3 <20.6 -- -- -- -- -- -- -- -- -- <35.2 -- <34.1

3162.8 3364.3 0 421.5 10432 1679.9 1034.5 302.9 488.4 457.4 4005.8 6684.7 5809.7 2749.1 1831.7 2793.6

-- -- 9 18.7 -- -- -- 42.1 -- 31.7 -- 54.2 54.6 52.6 51.7 51



Peninsular Paper Dam
2021 BULK SEDIMENT SAMPLING DATA

Laboratory ID

Parameter Units Method

Phosphorus mg/kg EPA 365.4

Arsenic mg/kg EPA 6020B

Barium mg/kg EPA 6020B

Cadmium mg/kg EPA 6020B

Chromium mg/kg EPA 6020B

Copper mg/kg EPA 6020B

Lead mg/kg EPA 6020B

Selenium mg/kg EPA 6020B

Silver mg/kg EPA 6020B

Zinc mg/kg EPA 6020B

Mercury mg/kg EPA 7471

Acenaphthene ug/kg EPA 8270E by SIM

Acenaphthylene ug/kg EPA 8270E by SIM

Anthracene ug/kg EPA 8270E by SIM

Benzo(a)anthracene ug/kg EPA 8270E by SIM

Benzo(a)pyrene ug/kg EPA 8270E by SIM

Benzo(b)fluoranthene ug/kg EPA 8270E by SIM

Benzo(g,h,i)perylene ug/kg EPA 8270E by SIM

Benzo(k)fluoranthene ug/kg EPA 8270E by SIM

Chrysene ug/kg EPA 8270E by SIM

Dibenz(a,h)anthracene ug/kg EPA 8270E by SIM

Fluoranthene ug/kg EPA 8270E by SIM

Fluorene ug/kg EPA 8270E by SIM

Indeno(1,2,3-cd)pyrene ug/kg EPA 8270E by SIM

Naphthalene ug/kg EPA 8270E by SIM

Phenanthrene ug/kg EPA 8270E by SIM

Pyrene ug/kg EPA 8270E by SIM

1-Methylnaphthalene ug/kg EPA 8270E by SIM

2-Methylnaphthalene ug/kg EPA 8270E by SIM

Total PAH ug/kg

Percent Moisture % ASTM D2974

Sample ID (Sampling Date) P
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50304754014 50306250005 50304754015 50306250006 50304754009 50306250001 50304754010 50306250002 50304754011 50306250003

11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021 11/19/2021

1220 -- 1600 -- 2130 -- 1450 -- 1550 --

8.3 -- 15.6 -- 11 -- 14.5 -- 14.6 --

116 -- 214 -- 148 -- 155 -- 174 --

1.6 -- 3.5 -- 2.8 -- 2.2 -- 2.8 --

27.9 -- 56.3 -- 40.5 -- 41.2 -- 45.2 --

32.6 -- 66.2 -- 50.5 -- 53.3 -- 189 --

55.4 -- 122 -- 101 -- 106 -- 84.3 --

<1.2 -- 2 -- <1.6 -- 1.6 -- <1.6 --

2.6 -- 7.7 -- 5 -- 4.8 -- 5.9 --

147 -- 343 -- 226 -- 215 -- 264 --

0.84 -- 2.2 -- 1.1 -- 1.1 -- 1.9 --

<31.7 <32.4 <36.6 <32.9 <39.3 <36.6 <35.4 <35.0 <39.7 <35.5

59.6 35.6 <36.6 <32.9 52.9 <36.6 <35.4 36.7 <39.7 <35.5

71.7 56.5 <36.6 <32.9 50.4 <36.6 76.1 42.1 <39.7 <35.5

332 312 89.8 108 271 145 335 214 67.4 44.6

380 323 105 132 327 180 351 252 92 54.9

534 449 143 188 406 223 455 321 136 68.7

137 237 42 113 146 118 187 172 42.8 38.4

185 149 71 73.4 189 92.5 193 141 47.8 <35.5

398 335 106 156 312 178 370 250 88.6 60.2

41.3 55.1 <36.6 <32.9 <39.3 <36.6 50.1 41.7 <39.7 <35.5

749 608 192 257 533 263 740 420 154 104

<31.7 <32.4 <36.6 <32.9 <39.3 <36.6 <35.4 <35.0 <39.7 <35.5

142 208 43.6 100 143 96.3 173 140 43.6 <35.5

<31.7 <32.4 <36.6 <32.9 <39.3 <36.6 <35.4 <35.0 <39.7 <35.5

232 226 69.9 90.9 186 86.1 240 126 56.7 41.4

513 496 164 223 446 208 582 364 118 91.2

<31.7 -- <36.6 -- <39.3 -- <35.4 -- <39.7 --

<31.7 -- <36.6 -- <39.3 -- <35.4 -- <39.7 --

3774.6 3490.2 1026.3 1441.3 3062.3 1589.9 3752.2 2520.5 846.9 503.4

47.4 48.5 54.3 49.2 57.4 54.5 52.9 52.2 57.9 53



Peninsular Paper Dam
2021 POREWATER SAMPLING DATA
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Laboratory ID 50306135001 50306135002 50306135003 50305937003 50306135004 50305937002 50305937001 50305838003 50305838001 50305838002 50303385001

Parameter Units Method 12/28/2021 12/28/2021 12/28/2021 12/22/2021 12/28/2021 12/22/2021 12/22/2021 12/21/2021 12/21/2021 12/21/2021 11/18/2021

Phosphorus mg/L EPA 365.1 1
(a)

1.9 1.8 1.5 1.3 0.48 1.3 2.1 0.23 1.5 1.6 1.9

Arsenic ug/L EPA 6020 10 4.4 4.7 5.2 11.9 5.1 6.8 1.2 2.7 1.1 1.1 8.3

Barium ug/L EPA 6020 1570
(b)

450 455 411 139 339 363 265 229 393 410 532

Cadmium ug/L EPA 6020 5.2
(b)

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 3.6

Chromium ug/L EPA 6020 187
(b)

2.4 2.6 <2.0 3.1 <2.0 4.2 <2.0 3.9 2.3 2.1 48

Copper ug/L EPA 6020 24
(b)

1.7 4.3 2.3 1.9 <1.0 1.3 <1.0 4.2 <1.0 <1.0 26.7

Lead ug/L EPA 6020 59.8
(b)

3.4 4.2 2.9 3.8 <1.0 2.9 <1.0 5.1 <1.0 <1.0 57.4

Selenium ug/L EPA 6020 5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver ug/L EPA 6020 0.2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 2.8

Zinc ug/L EPA 6020 308
(b)

7.5 11.7 9.1 9.2 <3.0 9 <3.0 17.5 <3.0 <3.0 160

Mercury ug/L EPA 7470 0.0013 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

1-Methylnaphthalene ug/L EPA 8270 by SIM 40E <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2-Methylnaphthalene ug/L EPA 8270 by SIM 40E 19 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Acenaphthene ug/L EPA 8270 by SIM 40E 38 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Acenaphthylene ug/L EPA 8270 by SIM 40E 52
(c)

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Anthracene ug/L EPA 8270 by SIM 40E 43
(c)

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Benzo(a)anthracene ug/L EPA 8270 by SIM 40E 2.1
(c)

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Benzo(a)pyrene ug/L EPA 8270 by SIM 40E 5
(c)

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Benzo(b)fluoranthene ug/L EPA 8270 by SIM 40E 1.5
(c)

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Benzo(g,h,i)perylene ug/L EPA 8270 by SIM 40E 1
(c)

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Benzo(k)fluoranthene ug/L EPA 8270 by SIM 40E 1
(c)

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Chrysene ug/L EPA 8270 by SIM 40E 1.6
(c)

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dibenz(a,h)anthracene ug/L EPA 8270 by SIM 40E 2
(c)

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Fluoranthene ug/L EPA 8270 by SIM 40E 1.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Fluorene ug/L EPA 8270 by SIM 40E 12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Indeno(1,2,3-cd)pyrene ug/L EPA 8270 by SIM 40E 2
(c)

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Naphthalene ug/L EPA 8270 by SIM 40E 11 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Phenanthrene ug/L EPA 8270 by SIM 40E 2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Pyrene ug/L EPA 8270 by SIM 40E 140
(c)

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BOD, 5 day mg/L SM 5210B-11 <2.0 <2.0 2.3 <2.0 <2.0 <4.0 2.3 <2.0 <2.0 <2.0 <12.0

(a) 
Values from the Part 201 Table 1 Footnotes

(b) 
Values were calculated based on estimated median hardness of 310 mg/L as CaCO3 using the formulas provided in the Part 201 Table 1 Footnotes

Barium EXP(1.0629*(LnH)+1.1869)

Cadmium (EXP(0.7852*(LnH)-2.715))*(1.101672-((LnH)*(0.041838))

Chromium (EXP(0.819*(LnH)+0.6848))*0.86

Copper (EXP(0.8545*(LnH)-1.702))*0.96 

Lead (EXP(0.9859*(LnH)- 1.0967))*(1.46203-((LnH)*(0.14571)))

Zinc (EXP(0.8473*(LnH)+0.884))*0.986
(a) 

Values for the Residential Drinking Water Criteria were used since there was insufficient data to develop the Groundwater Surface Water Interface Criteria

Part 201 Criteria and 

Screening Levels for 

Groundwater: 

Groundwater/Surface 

Water Interface (*or 

Residential Drinking 

Water)
Sample ID (Sampling Date)



Peninsular Paper Dam
2021 COMPOSITE SEDIMENT GRAIN SIZE DATA
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Parameter Units Method 50305878001 50305878002 50305878003 50305878004 50305878005 50305878006 50305878007 50305878008 50305878009 50305878010 50305878011

Sieve #200 % Passing ASTM D6913 14 16.1 11 18.9 17.9 18.8 18.6 14.3 19.9 25.8 27.4

Sieve #140 % Passing ASTM D6913 18.4 23.9 14.2 25.1 23 25.8 22.9 19.8 28.1 34.4 35.7

Sieve #100 % Passing ASTM D6913 23.4 34 18.2 30.7 28.9 33.3 26.3 25.6 36.2 41.8 42.5

Sieve #60 % Passing ASTM D6913 34.1 56.7 30.1 38.5 43.6 54 32.3 35.7 51 52.5 51.4

Sieve #40 % Passing ASTM D6913 49.6 76.4 50.5 51.4 58.3 74.8 41.4 46.9 67 62 59.8

Sieve #20 % Passing ASTM D6913 62.7 88.1 64.9 62.4 70.3 86.7 49.3 58.2 79.1 74.2 73.4

Sieve #10 % Passing ASTM D6913 77 98.1 83.1 77.9 92.4 98.7 62.1 75.3 99.3 99.8 99.7

Sieve #4 % Passing ASTM D6913 84.1 98.5 90.7 85.2 98.1 99.5 67.9 86.7 99.5 99.9 99.9

Sieve 0.375" % Passing ASTM D6913 95.7 99.5 96.3 93.4 100 100 83.7 97.7 100 100 100

Sieve 0.75" % Passing ASTM D6913 100 100 100 100 100 100 100 100 100 100 100

Sieve 1.0" % Passing ASTM D6913 100 100 100 100 100 100 100 100 100 100 100

Sieve 1.5" % Passing ASTM D6913 100 100 100 100 100 100 100 100 100 100 100

Sieve 2.0" % Passing ASTM D6913 100 100 100 100 100 100 100 100 100 100 100

Sieve 3.0" % Passing ASTM D6913 100 100 100 100 100 100 100 100 100 100 100

Sample ID
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December 29, 2021

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50302975

50302975
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on November 16, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Minneapolis

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 1 of 28
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CERTIFICATIONS

Pace Project No.:
Project:

50302975
PENDAM

Pace Analytical Services, LLC - Minneapolis MN
1700 Elm Street SE, Minneapolis, MN 55414
1800 Elm Street SE, Minneapolis, MN 55414--Satellite Air
Lab
A2LA Certification #: 2926.01*
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: 17-009*
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014*
Arkansas DW Certification #: MN00064
Arkansas WW Certification #: 88-0680
California Certification #: 2929
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8 Tribal Water Systems+Wyoming DW
Certification #: via MN 027-053-137
Florida Certification #: E87605*
Georgia Certification #: 959
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: AI-03086*
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064*
Maryland Certification #: 322
Michigan Certification #: 9909
Minnesota Certification #: 027-053-137*
Minnesota Dept of Ag Approval: via MN 027-053-137
Minnesota Petrofund Registration #: 1240*
Mississippi Certification #: MN00064

Missouri Certification #: 10100
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081*
New Jersey Certification #: MN002
New York Certification #: 11647*
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification (1700) #: CL101
Ohio VAP Certification (1800) #: CL110*
Oklahoma Certification #: 9507*
Oregon Primary Certification #: MN300001
Oregon Secondary Certification #: MN200001*
Pennsylvania Certification #: 68-00563*
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192*
Utah Certification #: MN00064*
Vermont Certification #: VT-027053137
Virginia Certification #: 460163*
Washington Certification #: C486*
West Virginia DEP Certification #: 382
West Virginia DW Certification #: 9952 C
Wisconsin Certification #: 999407970
Wyoming UST Certification #: via A2LA 2926.01
USDA Permit #: P330-19-00208
*Please Note: Applicable air certifications are denoted with
an asterisk (*).

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE SUMMARY

Pace Project No.:
Project:

50302975
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50302975001 PPDSED-21-P01 Solid 11/15/21 12:10 11/16/21 10:00

50302975002 PPDSED-21-P01 Water 11/15/21 13:05 11/16/21 10:00

50302975004 PPDSED-21-P02 Solid 11/15/21 13:40 11/16/21 10:00

50302975005 PPDSED-21-P02 Water 11/15/21 14:30 11/16/21 10:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50302975
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50302975001 PPDSED-21-P01 ASTM D2974 1 PASI-MJDL

50302975004 PPDSED-21-P02 ASTM D2974 1 PASI-MJDL

PASI-M = Pace Analytical Services - Minneapolis

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50302975
PENDAM

Sample: PPDSED-21-P01 Lab ID: 50302975001 Collected: 11/15/21 12:10 Received: 11/16/21 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D2974
Pace Analytical Services - Minneapolis

Dry Weight / %M by ASTM D2974

Percent Moisture 22.3 % 11/24/21 11:41 N20.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/29/2021 09:12 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50302975
PENDAM

Sample: PPDSED-21-P02 Lab ID: 50302975004 Collected: 11/15/21 13:40 Received: 11/16/21 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D2974
Pace Analytical Services - Minneapolis

Dry Weight / %M by ASTM D2974

Percent Moisture 33.6 % 11/24/21 11:41 N20.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/29/2021 09:12 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50302975
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

785136
ASTM D2974

ASTM D2974
Dry Weight / %M by ASTM D2974

Laboratory: Pace Analytical Services - Minneapolis
Associated Lab Samples: 50302975001, 50302975004

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50303213001
4183676SAMPLE DUPLICATE:

Percent Moisture % 29.9 N212 3033.5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/29/2021 09:12 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALIFIERS

Pace Project No.:
Project:

50302975
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A
complete list of accreditations/certifications is available upon request.

N2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/29/2021 09:12 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50302975
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50302975001 785136PPDSED-21-P01 ASTM D2974
50302975004 785136PPDSED-21-P02 ASTM D2974

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/29/2021 09:12 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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Thisreportshouldnotbereproduced,exceptinfull,
withoutthewrittenconsentofPaceAnalyticalServices,Inc.

Theresultsrelateonlyt othesamplesincludedinthisreport.

Report of Laboratory Analysis

www.pacelabs.com

Pace Analytical Services, LLC.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

Melanie Booms
PACE Indianapolis
5560 Corporate Exchange Ct.
Grand Rapids MI 49512

REPORT OF
LABORATORY
ANALYSIS FOR

PCDD/PCDF

This report has been reviewed  by:

Invoicing &  Reporting  Options:

Report Information:

Report Prepared Date:

December 28, 2021

Pace Project #: 10588129
Sample Receipt Date: 11/17/2021
Client Project  #:  50302975/LimnoTech
Client Sub PO #:  N/A

The report provided has been invoiced as a Level 2
PCDD/PCDF Report.  If an upgrade of  this  report
package is requested, an additional charge may be
applied.

Please review the attached invoice for accuracy and
forward any questions to Carolynne Trout, your Pace
Project Manager.

State Cert #: 9909

Report Prepared for:

Page 1 of 18Report No.....10588129_8290FC_DFR

December 28, 2021
Scott Unze, Project Manager
(612) 607-6383
(612) 607-6444 (fax)
scott.unze@pacelabs.com
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Pace Analytical Services, LLC.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

REPORTOFLABORATORYANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

This report presents the results from the analyses performed on four samples submitted by  a  representative  of
Pace Analytical Services, LLC. The samples were analyzed for the presence or  absence  of
polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs) using a  modified  version  of  USEPA
Method 8290. The reporting limits were set to correspond to the lowest calibration points and  were  adjusted  for
sample amount and dilution. Estimated maximum possible concentration (EMPC) values were treated  as  positives
in the toxic equivalence calculations.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample  extracts  ranged  from
42-93%. All of the labeled internal standard recoveries obtained for this project were within  the  40-135%  target
range specified in Method 8290. Also, since the quantification of the native 2,3,7,8-substituted  congeners  was
based on isotope dilution, the data were automatically corrected for variation in recovery and  accurate  values  were
obtained. Values obtained from analyses of diluted extracts were flagged  "D".

A laboratory method blank was prepared and analyzed with each sample batch as part of our  routine  quality
control procedures. The results show the blanks to be free of PCDDs and PCDFs at the  reporting  limits.

Laboratory spike samples were prepared using clean reference matrix that had been  fortified  with  native  standard
materials. The results show that the spiked native compounds were recovered at  80-107%  with  relative  percent
differences of 1.0-9.8%. These results were within the target ranges for the method. Matrix  spikes  were  prepared
with the solid sample batch using sample material from a separate project; results from these analyses  will  be
provided upon request. Matrix spikes were not prepared with the water  sample  batch.

The response obtained for the labeled OCDD in calibration standard analysis L211214B_17 was  outside  the  target
range. As specified in our procedures for this method, the average of the daily response factors  for  this  compound
was used in the calculations for the samples from this runshift. The affected values were flagged "Y"  on  the  results
tables.

DISCUSSION

Page 2 of 18Report No.....10588129_8290FC_DFR
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REPORTOFLABORATORYANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

Missouri 10100

A2LA 2926.01 Montana CERT0092

Alabama 40770 Nebraska NE-OS-18-06

Alaska-DW MN00064 Nevada MN00064

Alaska-UST 17-009 New Hampshire 2081

Arizona AZ0014 New Jersey MN002

Arkansas - WW 88-0680 New York 11647

Arkansas-DW MN00064 North Carolina- 27700

California 2929 North Carolina- 530

Colorado MN00064 North Dakota R-036

Connecticut PH-0256 Ohio-DW 41244

Florida E87605 Ohio-VAP (170 CL101

Georgia 959 Ohio-VAP (180 CL110

Hawaii MN00064 Oklahoma 9507

Idaho MN00064 Oregon- rimary MN300001

Illinois 200011 Oregon-Second MN200001

Indiana C-MN-01 Pennsylvania 68-00563

Iowa 368 Puerto Rico MN00064

Kansas E-10167 South Carolina 74003

Kentucky-DW 90062 Tennessee TN02818

Kentucky-WW 90062 Texas T104704192

Louisiana-DEQ AI-84596 Utah MN00064

Louisiana-DW MN00064 Vermont VT-027053137

Maine MN00064 Virginia 460163

Maryland 322 Washington C486

Michigan 9909 West Virginia-D 382

Minnesota 027-053-137 West Virginia-D 9952C

Minnesota-Ag via MN  027-053 Wisconsin 999407970

Minnesota-Petr 1240 Wyoming-UST via A2LA 2926.

Mississippi MN00064

Page 3 of 18Report No.....10588129_8290FC_DFR
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Appendix A

Sample  Management
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Reporting Flags

A =

B =

C =

D =

E =

I =

J =

L =

Nn =

P =

R =

S =

U  =

V =

X  =

Y  =

*  =

Reporting Limit based on signal to noise (EDL)

Less than 10x higher than method blank level

Result obtained from confirmation analysis

Result obtained from analysis of diluted sample

Exceeds calibration range

Interferencepresent

Estimated value

Suppressive interference, analyte may be biased low

Value obtained from additional analysis

PCDEInterference

Recovery outside target range

Peak saturated

Analyte not detected

Result verified by confirmation analysis

%D Exceeds limits

Calculated using average of daily RFs

SeeDiscussion
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-P01-S
50302975001
L211208B_07
SMT

22.3
13.0 g

10.1 g
L211124
L211208B_01 &  L211208B_18
BLANK-94775

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/15/2021  12:10
11/17/2021  19:18
11/29/2021  14:30
12/08/2021  18:29

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.99 2,3,7,8-TCDF-13C 2.00 88-----
Total TCDF ND 0.99 2,3,7,8-TCDD-13C 2.00 79-----

1,2,3,7,8-PeCDF-13C 2.00 65
2,3,7,8-TCDD ND 0.99 2,3,4,7,8-PeCDF-13C 2.00 58-----
Total  TCDD ND 0.99 1,2,3,7,8-PeCDD-13C 2.00 61-----

1,2,3,4,7,8-HxCDF-13C 2.00 90
1,2,3,7,8-PeCDF ND 4.9 1,2,3,6,7,8-HxCDF-13C 2.00 89-----
2,3,4,7,8-PeCDF ND 4.9 2,3,4,6,7,8-HxCDF-13C 2.00 83-----
Total PeCDF 10 4.9 1,2,3,7,8,9-HxCDF-13C 2.00 77-----

1,2,3,4,7,8-HxCDD-13C 2.00 90
1,2,3,7,8-PeCDD ND 4.9 1,2,3,6,7,8-HxCDD-13C 2.00 78-----
Total PeCDD ND 4.9 1,2,3,4,6,7,8-HpCDF-13C 2.00 72-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 74
1,2,3,4,7,8-HxCDF ND 4.9 1,2,3,4,6,7,8-HpCDD-13C 2.00 80-----
1,2,3,6,7,8-HxCDF ND 4.9 OCDD-13C 4.00 67-----
2,3,4,6,7,8-HxCDF ND 4.9-----
1,2,3,7,8,9-HxCDF ND 4.9 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 12 4.9 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.9 2,3,7,8-TCDD-37Cl4 0.20 85-----
1,2,3,6,7,8-HxCDD ND 4.9-----
1,2,3,7,8,9-HxCDD ND 4.9-----
Total HxCDD ND 4.9-----

1,2,3,4,6,7,8-HpCDF ND 4.9 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.9 Equivalence: 0.082 ng/Kg-----
Total HpCDF ND 4.9 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 6.3 4.9-----
Total  HpCDD 13 4.9-----

OCDF ND 9.9-----
OCDD 62 9.9-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.

RL = Reporting  Limit
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-P01-W
50302975002
L211208B_08
SMT

NA
950 mL

NA
L211124
L211208B_01 &  L211208B_18
BLANK-94785

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/15/2021  13:05
11/17/2021  10:00
11/29/2021  10:15
12/08/2021  19:13

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 81-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 75-----

1,2,3,7,8-PeCDF-13C 2.00 65
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 60-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 61-----

1,2,3,4,7,8-HxCDF-13C 2.00 85
1,2,3,7,8-PeCDF ND 53 1,2,3,6,7,8-HxCDF-13C 2.00 83-----
2,3,4,7,8-PeCDF ND 53 2,3,4,6,7,8-HxCDF-13C 2.00 85-----
Total PeCDF ND 53 1,2,3,7,8,9-HxCDF-13C 2.00 84-----

1,2,3,4,7,8-HxCDD-13C 2.00 85
1,2,3,7,8-PeCDD ND 53 1,2,3,6,7,8-HxCDD-13C 2.00 76-----
Total PeCDD ND 53 1,2,3,4,6,7,8-HpCDF-13C 2.00 79-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 65
1,2,3,4,7,8-HxCDF ND 53 1,2,3,4,6,7,8-HpCDD-13C 2.00 89-----
1,2,3,6,7,8-HxCDF ND 53 OCDD-13C 4.00 88-----
2,3,4,6,7,8-HxCDF ND 53-----
1,2,3,7,8,9-HxCDF ND 53 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 53 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 53 2,3,7,8-TCDD-37Cl4 0.20 92-----
1,2,3,6,7,8-HxCDD ND 53-----
1,2,3,7,8,9-HxCDD ND 53-----
Total HxCDD ND 53-----

1,2,3,4,6,7,8-HpCDF ND 53 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 53 Equivalence: 0.00 pg/L-----
Total HpCDF ND 53 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 53-----
Total  HpCDD ND 53-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-P02-S
50302975004
L211214B_13
SMT

33.6
18.0 g

12.0 g
L211212
L211214A_17 &  L211214B_17
BLANK-94775

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
5
11/15/2021  13:40
11/17/2021  19:18
11/29/2021  14:30
12/15/2021  03:56

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 4.2 2,3,7,8-TCDF-13C 2.00 82D----- D
Total TCDF ND 4.2 2,3,7,8-TCDD-13C 2.00 75D----- D

1,2,3,7,8-PeCDF-13C 2.00 70 D
2,3,7,8-TCDD ND 4.2 2,3,4,7,8-PeCDF-13C 2.00 70D----- D
Total  TCDD ND 4.2 1,2,3,7,8-PeCDD-13C 2.00 72D----- D

1,2,3,4,7,8-HxCDF-13C 2.00 90 D
1,2,3,7,8-PeCDF ND 21 1,2,3,6,7,8-HxCDF-13C 2.00 93D----- D
2,3,4,7,8-PeCDF ND 21 2,3,4,6,7,8-HxCDF-13C 2.00 87D----- D
Total PeCDF ND 21 1,2,3,7,8,9-HxCDF-13C 2.00 42D----- D

1,2,3,4,7,8-HxCDD-13C 2.00 88 D
1,2,3,7,8-PeCDD ND 21 1,2,3,6,7,8-HxCDD-13C 2.00 83D----- D
Total PeCDD ND 21 1,2,3,4,6,7,8-HpCDF-13C 2.00 66D----- D

1,2,3,4,7,8,9-HpCDF-13C 2.00 56 D
1,2,3,4,7,8-HxCDF ND 21 1,2,3,4,6,7,8-HpCDD-13C 2.00 58D----- D
1,2,3,6,7,8-HxCDF ND 21 OCDD-13C 4.00 58D----- YD
2,3,4,6,7,8-HxCDF ND 21 D-----
1,2,3,7,8,9-HxCDF ND 21 1,2,3,4-TCDD-13C 2.00 NAD-----
Total HxCDF ND 21 1,2,3,7,8,9-HxCDD-13C 2.00 NAD-----

1,2,3,4,7,8-HxCDD ND 21 2,3,7,8-TCDD-37Cl4 0.20 88D----- D
1,2,3,6,7,8-HxCDD ND 21 D-----
1,2,3,7,8,9-HxCDD ND 21 D-----
Total HxCDD ND 21 D-----

1,2,3,4,6,7,8-HpCDF ND 21 Total  2,3,7,8-TCDDD-----
1,2,3,4,7,8,9-HpCDF ND 21 Equivalence: 0.28 ng/KgD-----
Total HpCDF ND 21 (Lower-bound - Using 2005  WHO  Factors)D-----

1,2,3,4,6,7,8-HpCDD 22 21 D-----
Total  HpCDD 52 21 D-----

OCDF ND 42 D-----
OCDD 210 42 D-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
D = Result obtained from analysis of diluted sample
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-P02-W
50302975005
L211208B_09
SMT

NA
928 mL

NA
L211124
L211208B_01 &  L211208B_18
BLANK-94785

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/15/2021  14:30
11/17/2021  10:00
11/29/2021  10:15
12/08/2021  19:56

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 81-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 75-----

1,2,3,7,8-PeCDF-13C 2.00 77
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 70-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 78-----

1,2,3,4,7,8-HxCDF-13C 2.00 89
1,2,3,7,8-PeCDF ND 54 1,2,3,6,7,8-HxCDF-13C 2.00 71-----
2,3,4,7,8-PeCDF ND 54 2,3,4,6,7,8-HxCDF-13C 2.00 84-----
Total PeCDF ND 54 1,2,3,7,8,9-HxCDF-13C 2.00 67-----

1,2,3,4,7,8-HxCDD-13C 2.00 86
1,2,3,7,8-PeCDD ND 54 1,2,3,6,7,8-HxCDD-13C 2.00 75-----
Total PeCDD ND 54 1,2,3,4,6,7,8-HpCDF-13C 2.00 79-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 52
1,2,3,4,7,8-HxCDF ND 54 1,2,3,4,6,7,8-HpCDD-13C 2.00 89-----
1,2,3,6,7,8-HxCDF ND 54 OCDD-13C 4.00 86-----
2,3,4,6,7,8-HxCDF ND 54-----
1,2,3,7,8,9-HxCDF ND 54 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 54 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 54 2,3,7,8-TCDD-37Cl4 0.20 94-----
1,2,3,6,7,8-HxCDD ND 54-----
1,2,3,7,8,9-HxCDD ND 54-----
Total HxCDD ND 54-----

1,2,3,4,6,7,8-HpCDF ND 54 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 54 Equivalence: 0.035 pg/L-----
Total HpCDF ND 54 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 54-----
Total  HpCDD ND 54-----

OCDF ND 110-----
OCDD 120 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-94785
L211201B_06

SMT

1000 mL
L211124
L211201B_02 &  L211202B_04

Matrix
Dilution
Extracted
Analyzed

Water

11/29/2021  10:15
12/01/2021  19:03

NA

Method 8290 Blank Analysis Results

Lab Sample Name DFBLKSI

Native
Isomers pg/L

Conc EMPC
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

RL

2,3,7,8-TCDF ND ----- 10.0 2,3,7,8-TCDF-13C 2.00 91
Total TCDF ND ----- 10.0 2,3,7,8-TCDD-13C 2.00 81

1,2,3,7,8-PeCDF-13C 2.00 98
2,3,7,8-TCDD ND ----- 10.0 2,3,4,7,8-PeCDF-13C 2.00 100
Total  TCDD ND ----- 10.0 1,2,3,7,8-PeCDD-13C 2.00 106

1,2,3,4,7,8-HxCDF-13C 2.00 88
1,2,3,7,8-PeCDF ND ----- 50 1,2,3,6,7,8-HxCDF-13C 2.00 80
2,3,4,7,8-PeCDF ND ----- 50 2,3,4,6,7,8-HxCDF-13C 2.00 89
Total PeCDF ND ----- 50 1,2,3,7,8,9-HxCDF-13C 2.00 93

1,2,3,4,7,8-HxCDD-13C 2.00 87
1,2,3,7,8-PeCDD ND ----- 50 1,2,3,6,7,8-HxCDD-13C 2.00 80
Total PeCDD ND ----- 50 1,2,3,4,6,7,8-HpCDF-13C 2.00 86

1,2,3,4,7,8,9-HpCDF-13C 2.00 91
1,2,3,4,7,8-HxCDF ND ----- 50 1,2,3,4,6,7,8-HpCDD-13C 2.00 100
1,2,3,6,7,8-HxCDF ND ----- 50 OCDD-13C 4.00 93
2,3,4,6,7,8-HxCDF ND ----- 50
1,2,3,7,8,9-HxCDF ND ----- 50 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 50 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 50 2,3,7,8-TCDD-37Cl4 0.20 106
1,2,3,6,7,8-HxCDD ND ----- 50
1,2,3,7,8,9-HxCDD ND ----- 50
Total HxCDD ND ----- 50

1,2,3,4,6,7,8-HpCDF ND ----- 50 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 50 Equivalence: 0.00 pg/L
Total HpCDF ND ----- 50 (Lower-bound - Using 2005  WHO  Factors)

1,2,3,4,6,7,8-HpCDD ND ----- 50
Total  HpCDD ND ----- 50

OCDF ND ----- 100
OCDD ND ----- 100

Conc=Concentration (Totals include2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration
RL = Reporting Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-94775
F211204B_10

JRH

10.5 g
F211126
F211204B_02 &  F211204B_18

Matrix
Dilution
Extracted
Analyzed

Solid

11/29/2021  14:30
12/04/2021  16:11

NA

Method 8290 Blank Analysis Results

Lab Sample Name DFBLKSE

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

RL

2,3,7,8-TCDF ND ----- 0.95 2,3,7,8-TCDF-13C 2.00 66
Total TCDF ND ----- 0.95 2,3,7,8-TCDD-13C 2.00 67

1,2,3,7,8-PeCDF-13C 2.00 69
2,3,7,8-TCDD ND ----- 0.95 2,3,4,7,8-PeCDF-13C 2.00 70
Total  TCDD ND ----- 0.95 1,2,3,7,8-PeCDD-13C 2.00 82

1,2,3,4,7,8-HxCDF-13C 2.00 74
1,2,3,7,8-PeCDF ND ----- 4.8 1,2,3,6,7,8-HxCDF-13C 2.00 82
2,3,4,7,8-PeCDF ND ----- 4.8 2,3,4,6,7,8-HxCDF-13C 2.00 76
Total PeCDF ND ----- 4.8 1,2,3,7,8,9-HxCDF-13C 2.00 69

1,2,3,4,7,8-HxCDD-13C 2.00 83
1,2,3,7,8-PeCDD ND ----- 4.8 1,2,3,6,7,8-HxCDD-13C 2.00 78
Total PeCDD ND ----- 4.8 1,2,3,4,6,7,8-HpCDF-13C 2.00 75

1,2,3,4,7,8,9-HpCDF-13C 2.00 68
1,2,3,4,7,8-HxCDF ND ----- 4.8 1,2,3,4,6,7,8-HpCDD-13C 2.00 86
1,2,3,6,7,8-HxCDF ND ----- 4.8 OCDD-13C 4.00 59
2,3,4,6,7,8-HxCDF ND ----- 4.8
1,2,3,7,8,9-HxCDF ND ----- 4.8 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 4.8 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 4.8 2,3,7,8-TCDD-37Cl4 0.20 78
1,2,3,6,7,8-HxCDD ND ----- 4.8
1,2,3,7,8,9-HxCDD ND ----- 4.8
Total HxCDD ND ----- 4.8

1,2,3,4,6,7,8-HpCDF ND ----- 4.8 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 4.8 Equivalence: 0.00 ng/Kg
Total HpCDF ND ----- 4.8 (Lower-bound - Using 2005  WHO  Factors)

1,2,3,4,6,7,8-HpCDD ND ----- 4.8
Total  HpCDD ND ----- 4.8

OCDF ND ----- 9.5
OCDD ND ----- 9.5

Conc=Concentration (Totals include2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration

Results reported on a total weight basis and are valid to no more than 2 significant figures.

RL = Reporting Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-94786
L211201B_03

SMT

977 mL
L211124
L211201B_02 &  L211202B_04

Matrix
Dilution
Extracted
Analyzed

Water

11/29/2021  10:15
12/01/2021  16:53

NA

Method Blank ID BLANK-94785

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.19 2,3,7,8-TCDF-13C 2.0 10694
Total TCDF 2,3,7,8-TCDD-13C 2.0 96

1,2,3,7,8-PeCDF-13C 2.0 121
2,3,7,8-TCDD 0.20 0.20 2,3,4,7,8-PeCDF-13C 2.0 124101
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 131

1,2,3,4,7,8-HxCDF-13C 2.0 97
1,2,3,7,8-PeCDF 1.0 0.89 1,2,3,6,7,8-HxCDF-13C 2.0 9689
2,3,4,7,8-PeCDF 1.0 0.89 2,3,4,6,7,8-HxCDF-13C 2.0 10489
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 113

1,2,3,4,7,8-HxCDD-13C 2.0 97
1,2,3,7,8-PeCDD 1.0 0.86 1,2,3,6,7,8-HxCDD-13C 2.0 9986
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 109

1,2,3,4,7,8,9-HpCDF-13C 2.0 121
1,2,3,4,7,8-HxCDF 1.0 0.99 1,2,3,4,6,7,8-HpCDD-13C 2.0 13099
1,2,3,6,7,8-HxCDF 1.0 0.86 OCDD-13C 4.0 12086
2,3,4,6,7,8-HxCDF 1.0 0.93 93
1,2,3,7,8,9-HxCDF 1.0 0.92 1,2,3,4-TCDD-13C 2.0 NA92
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 0.99 2,3,7,8-TCDD-37Cl4 0.20 12299
1,2,3,6,7,8-HxCDD 1.0 0.97 97
1,2,3,7,8,9-HxCDD 1.0 1.0 101
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 0.95 95
1,2,3,4,7,8,9-HpCDF 1.0 0.97 97
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 0.89 89
Total  HpCDD

OCDF 2.0 2.1 104
OCDD 2.0 2.1 103

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
* = See Discussion

Page 15 of 18Report No.....10588129_8290FC_DFR

Page 25 of 28



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-94776
F211204B_05

JRH

10.5 g
F211126
F211204B_02 &  F211204B_18

Matrix
Dilution
Extracted
Analyzed

Solid

11/29/2021  14:30
12/04/2021  12:20

NA

Method Blank ID BLANK-94775

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.18 2,3,7,8-TCDF-13C 2.0 5989
Total TCDF 2,3,7,8-TCDD-13C 2.0 57

1,2,3,7,8-PeCDF-13C 2.0 61
2,3,7,8-TCDD 0.20 0.20 2,3,4,7,8-PeCDF-13C 2.0 68100
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 74

1,2,3,4,7,8-HxCDF-13C 2.0 77
1,2,3,7,8-PeCDF 1.0 0.91 1,2,3,6,7,8-HxCDF-13C 2.0 9391
2,3,4,7,8-PeCDF 1.0 0.87 2,3,4,6,7,8-HxCDF-13C 2.0 8487
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 63

1,2,3,4,7,8-HxCDD-13C 2.0 92
1,2,3,7,8-PeCDD 1.0 0.81 1,2,3,6,7,8-HxCDD-13C 2.0 8981
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 89

1,2,3,4,7,8,9-HpCDF-13C 2.0 74
1,2,3,4,7,8-HxCDF 1.0 1.1 1,2,3,4,6,7,8-HpCDD-13C 2.0 96106
1,2,3,6,7,8-HxCDF 1.0 0.93 OCDD-13C 4.0 6293
2,3,4,6,7,8-HxCDF 1.0 0.96 96
1,2,3,7,8,9-HxCDF 1.0 0.93 1,2,3,4-TCDD-13C 2.0 NA93
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 0.97 2,3,7,8-TCDD-37Cl4 0.20 6097
1,2,3,6,7,8-HxCDD 1.0 1.0 102
1,2,3,7,8,9-HxCDD 1.0 0.80 80
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 0.95 95
1,2,3,4,7,8,9-HpCDF 1.0 0.93 93
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 0.88 88
Total  HpCDD

OCDF 2.0 2.0 98
OCDD 2.0 2.0 98

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
* = See Discussion
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCSD-94787
L211201B_04

SMT

1000 mL
L211124
L211201B_02 &  L211202B_04

Matrix
Dilution
Extracted
Analyzed

Water

11/29/2021  10:15
12/01/2021  17:36

NA

Method Blank ID BLANK-94785

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.20 2,3,7,8-TCDF-13C 2.0 102100
Total TCDF 2,3,7,8-TCDD-13C 2.0 92

1,2,3,7,8-PeCDF-13C 2.0 113
2,3,7,8-TCDD 0.20 0.21 2,3,4,7,8-PeCDF-13C 2.0 113107
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 119

1,2,3,4,7,8-HxCDF-13C 2.0 95
1,2,3,7,8-PeCDF 1.0 0.92 1,2,3,6,7,8-HxCDF-13C 2.0 8792
2,3,4,7,8-PeCDF 1.0 0.94 2,3,4,6,7,8-HxCDF-13C 2.0 9794
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 103

1,2,3,4,7,8-HxCDD-13C 2.0 92
1,2,3,7,8-PeCDD 1.0 0.91 1,2,3,6,7,8-HxCDD-13C 2.0 8991
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 95

1,2,3,4,7,8,9-HpCDF-13C 2.0 100
1,2,3,4,7,8-HxCDF 1.0 1.0 1,2,3,4,6,7,8-HpCDD-13C 2.0 114103
1,2,3,6,7,8-HxCDF 1.0 0.93 OCDD-13C 4.0 10693
2,3,4,6,7,8-HxCDF 1.0 0.97 97
1,2,3,7,8,9-HxCDF 1.0 0.95 1,2,3,4-TCDD-13C 2.0 NA95
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.0 2,3,7,8-TCDD-37Cl4 0.20 120104
1,2,3,6,7,8-HxCDD 1.0 1.1 107
1,2,3,7,8,9-HxCDD 1.0 1.1 106
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.00 100
1,2,3,4,7,8,9-HpCDF 1.0 1.0 101
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 0.92 92
Total  HpCDD

OCDF 2.0 2.1 105
OCDD 2.0 2.1 107

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
* = See Discussion
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Client

Spike 1 ID
Spike 1 Filename L211201B_03

LCS-94786

PACE Indianapolis

Spike Recovery Relative Percent Difference (RPD) Results

Spike 2 ID
Spike 2 Filename L211201B_04

LCSD-94787

Method 8290

Spike 1 Spike 2
Compound %REC %REC %RPD

2,3,7,8-TCDF 94 100 6.2
2,3,7,8-TCDD 101 107 5.8
1,2,3,7,8-PeCDF 89 92 3.3
2,3,4,7,8-PeCDF 89 94 5.5
1,2,3,7,8-PeCDD 86 91 5.6
1,2,3,4,7,8-HxCDF 99 103 4.0
1,2,3,6,7,8-HxCDF 86 93 7.8
2,3,4,6,7,8-HxCDF 93 97 4.2
1,2,3,7,8,9-HxCDF 92 95 3.2
1,2,3,4,7,8-HxCDD 99 104 4.9
1,2,3,6,7,8-HxCDD 97 107 9.8
1,2,3,7,8,9-HxCDD 101 106 4.8
1,2,3,4,6,7,8-HpCDF 95 100 5.1
1,2,3,4,7,8,9-HpCDF 97 101 4.0
1,2,3,4,6,7,8-HpCDD 89 92 3.3
OCDF 104 105 1.0
OCDD 103 107 3.8

%REC = Percent Recovered
RPD = The difference between the two values divided by the mean value
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November 23, 2021

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50302988

50302988
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on November 16, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Grand Rapids

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 1 of 10
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CERTIFICATIONS

Pace Project No.:
Project:

50302988
PENDAM

Pace Analytical Services Grand Rapids
4171 40th Street SE, Kentwood, MI 49512
Minnesota/TNI Laboratory #026-999-161

Michigan Drinking Water Laboratory #0034

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 2 of 10
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SAMPLE SUMMARY

Pace Project No.:
Project:

50302988
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50302988001 PPDSED-21-P01 Water 11/15/21 13:05 11/16/21 10:00

50302988002 PPDSED-21-P02 Water 11/15/21 14:30 11/16/21 10:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50302988
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50302988001 PPDSED-21-P01 SM 5210B-11 1 PASI-GRJTW

50302988002 PPDSED-21-P02 SM 5210B-11 1 PASI-GRJTW

PASI-GR = Pace Analytical Services - Grand Rapids

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 4 of 10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50302988
PENDAM

Sample: PPDSED-21-P01 Lab ID: 50302988001 Collected: 11/15/21 13:05 Received: 11/16/21 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 11/22/21 15:48 B211/17/21 11:422.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/23/2021 04:26 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50302988
PENDAM

Sample: PPDSED-21-P02 Lab ID: 50302988002 Collected: 11/15/21 14:30 Received: 11/16/21 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <4.0 mg/L 11/22/21 16:06 B211/17/21 13:444.0 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/23/2021 04:26 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50302988
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

650930
SM 5210B-11

SM 5210B-11
5210B BOD, 5 day

Laboratory: Pace Analytical Services - Grand Rapids
Associated Lab Samples: 50302988001, 50302988002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2999971
Associated Lab Samples: 50302988001, 50302988002

Matrix: Water

Analyzed

BOD, 5 day mg/L <2.0 2.0 11/22/21 15:39

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2999973LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 183198 92 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50302952001
2999974SAMPLE DUPLICATE:

BOD, 5 day mg/L <1200 20<1200

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/23/2021 04:26 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALIFIERS

Pace Project No.:
Project:

50302988
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
Oxygen usage is less than 2.0 for all dilutions set.  The reported value is an estimated less than value and is calculated
for the dilution using the most amount of sample.

B2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/23/2021 04:26 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50302988
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50302988001 650930 652002PPDSED-21-P01 SM 5210B-11 SM 5210B-11
50302988002 650930 652002PPDSED-21-P02 SM 5210B-11 SM 5210B-11

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/23/2021 04:26 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 9 of 10
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November 29, 2021

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50303188

50303188
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on November 18, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Grand Rapids

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 1 of 18
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CERTIFICATIONS

Pace Project No.:
Project:

50303188
PENDAM

Pace Analytical Services Grand Rapids
4171 40th Street SE, Kentwood, MI 49512
Minnesota/TNI Laboratory #026-999-161

Michigan Drinking Water Laboratory #0034

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 2 of 18
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SAMPLE SUMMARY

Pace Project No.:
Project:

50303188
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50303188001 PPDSED-21-LO2 Water 11/16/21 11:25 11/18/21 10:40

50303188002 PPDSED-21-LO1 Water 11/16/21 13:45 11/18/21 10:40

50303188003 PPDSED-21-LO2FD Water 11/16/21 11:25 11/18/21 10:40

50303188004 PPDSED-21-M02 Water 11/16/21 15:45 11/18/21 10:40

50303188005 PPDSED-21-M01 Water 11/16/21 16:45 11/18/21 10:40

50303188006 PPDSED-21-N02 Water 11/17/21 11:50 11/18/21 10:40

50303188007 PPDSED-21-N01 Water 11/17/21 12:45 11/18/21 10:40

50303188008 PPDSED-21-O02 Water 11/17/21 14:10 11/18/21 10:40

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 3 of 18
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50303188
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50303188001 PPDSED-21-LO2 SM 5210B-11 1 PASI-GRNRC

50303188002 PPDSED-21-LO1 SM 5210B-11 1 PASI-GRNRC

50303188003 PPDSED-21-LO2FD SM 5210B-11 1 PASI-GRNRC

50303188004 PPDSED-21-M02 SM 5210B-11 1 PASI-GRNRC

50303188005 PPDSED-21-M01 SM 5210B-11 1 PASI-GRNRC

50303188006 PPDSED-21-N02 SM 5210B-11 1 PASI-GRNRC

50303188007 PPDSED-21-N01 SM 5210B-11 1 PASI-GRNRC

50303188008 PPDSED-21-O02 SM 5210B-11 1 PASI-GRNRC

PASI-GR = Pace Analytical Services - Grand Rapids

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303188
PENDAM

Sample: PPDSED-21-LO2 Lab ID: 50303188001 Collected: 11/16/21 11:25 Received: 11/18/21 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <4.0 mg/L 11/23/21 16:12 B211/18/21 11:244.0 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2021 11:17 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303188
PENDAM

Sample: PPDSED-21-LO1 Lab ID: 50303188002 Collected: 11/16/21 13:45 Received: 11/18/21 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 11/23/21 16:1711/18/21 12:162.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2021 11:17 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303188
PENDAM

Sample: PPDSED-21-LO2FD Lab ID: 50303188003 Collected: 11/16/21 11:25 Received: 11/18/21 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <4.0 mg/L 11/23/21 16:14 B211/18/21 11:244.0 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2021 11:17 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303188
PENDAM

Sample: PPDSED-21-M02 Lab ID: 50303188004 Collected: 11/16/21 15:45 Received: 11/18/21 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 11/23/21 16:1911/18/21 12:162.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2021 11:17 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303188
PENDAM

Sample: PPDSED-21-M01 Lab ID: 50303188005 Collected: 11/16/21 16:45 Received: 11/18/21 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 11/23/21 16:2111/18/21 12:322.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2021 11:17 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303188
PENDAM

Sample: PPDSED-21-N02 Lab ID: 50303188006 Collected: 11/17/21 11:50 Received: 11/18/21 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 11/23/21 16:22 H311/18/21 12:322.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2021 11:17 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303188
PENDAM

Sample: PPDSED-21-N01 Lab ID: 50303188007 Collected: 11/17/21 12:45 Received: 11/18/21 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <4.0 mg/L 11/23/21 16:34 B211/18/21 16:214.0 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2021 11:17 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 11 of 18



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50303188
PENDAM

Sample: PPDSED-21-O02 Lab ID: 50303188008 Collected: 11/17/21 14:10 Received: 11/18/21 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 11/23/21 16:3511/18/21 16:212.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2021 11:17 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50303188
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

651224
SM 5210B-11

SM 5210B-11
5210B BOD, 5 day

Laboratory: Pace Analytical Services - Grand Rapids
Associated Lab Samples: 50303188001, 50303188002, 50303188003, 50303188004, 50303188005, 50303188006, 50303188007,

50303188008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3001324
Associated Lab Samples: 50303188001, 50303188002, 50303188003, 50303188004, 50303188005, 50303188006, 50303188007,

50303188008

Matrix: Water

Analyzed

BOD, 5 day mg/L <2.0 2.0 11/23/21 16:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3001326LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 178198 90 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50303121001
3001327SAMPLE DUPLICATE:

BOD, 5 day mg/L 117 8 20126
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QUALIFIERS

Pace Project No.:
Project:

50303188
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
Oxygen usage is less than 2.0 for all dilutions set.  The reported value is an estimated less than value and is calculated
for the dilution using the most amount of sample.

B2

Sample was received or analysis requested beyond the recognized method holding time.H3
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50303188
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50303188001 651224 652263PPDSED-21-LO2 SM 5210B-11 SM 5210B-11
50303188002 651224 652263PPDSED-21-LO1 SM 5210B-11 SM 5210B-11
50303188003 651224 652263PPDSED-21-LO2FD SM 5210B-11 SM 5210B-11
50303188004 651224 652263PPDSED-21-M02 SM 5210B-11 SM 5210B-11
50303188005 651224 652263PPDSED-21-M01 SM 5210B-11 SM 5210B-11
50303188006 651224 652263PPDSED-21-N02 SM 5210B-11 SM 5210B-11
50303188007 651224 652263PPDSED-21-N01 SM 5210B-11 SM 5210B-11
50303188008 651224 652263PPDSED-21-O02 SM 5210B-11 SM 5210B-11
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December 16, 2021

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50303213

50303213
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on November 18, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Minneapolis

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech
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CERTIFICATIONS

Pace Project No.:
Project:

50303213
PENDAM

Pace Analytical Services, LLC - Minneapolis MN
1700 Elm Street SE, Minneapolis, MN 55414
1800 Elm Street SE, Minneapolis, MN 55414--Satellite Air
Lab
A2LA Certification #: 2926.01*
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: 17-009*
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014*
Arkansas DW Certification #: MN00064
Arkansas WW Certification #: 88-0680
California Certification #: 2929
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8 Tribal Water Systems+Wyoming DW
Certification #: via MN 027-053-137
Florida Certification #: E87605*
Georgia Certification #: 959
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: AI-03086*
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064*
Maryland Certification #: 322
Michigan Certification #: 9909
Minnesota Certification #: 027-053-137*
Minnesota Dept of Ag Approval: via MN 027-053-137
Minnesota Petrofund Registration #: 1240*
Mississippi Certification #: MN00064

Missouri Certification #: 10100
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081*
New Jersey Certification #: MN002
New York Certification #: 11647*
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification (1700) #: CL101
Ohio VAP Certification (1800) #: CL110*
Oklahoma Certification #: 9507*
Oregon Primary Certification #: MN300001
Oregon Secondary Certification #: MN200001*
Pennsylvania Certification #: 68-00563*
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192*
Utah Certification #: MN00064*
Vermont Certification #: VT-027053137
Virginia Certification #: 460163*
Washington Certification #: C486*
West Virginia DEP Certification #: 382
West Virginia DW Certification #: 9952 C
Wisconsin Certification #: 999407970
Wyoming UST Certification #: via A2LA 2926.01
USDA Permit #: P330-19-00208
*Please Note: Applicable air certifications are denoted with
an asterisk (*).
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SAMPLE SUMMARY

Pace Project No.:
Project:

50303213
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50303213001 PPDSED-21-L02 S Solid 11/16/21 10:25 11/18/21 10:40

50303213002 PPDSED-21-L02 W Water 11/16/21 11:25 11/18/21 10:40

50303213003 PPDSED-21-L02FD S Solid 11/16/21 10:25 11/18/21 10:40

50303213004 PPDSED-21-L01 S Solid 11/16/21 13:30 11/18/21 10:40

50303213005 PPDSED-21-L01 W Water 11/16/21 13:45 11/18/21 10:40

50303213006 PPDSED-21-M02 S Solid 11/16/21 15:40 11/18/21 10:40

50303213007 PPDSED-21-M01 S Solid 11/16/21 16:30 11/18/21 10:40

50303213008 PPDSED-21-N02 S Solid 11/17/21 11:40 11/18/21 10:40

50303213009 PPDSED-21-N01 S Solid 11/17/21 12:30 11/18/21 10:40

50303213010 PPDSED-21-002 S Solid 11/17/21 13:55 11/18/21 10:40

50303213011 PPDSED-21-L02FD W Water 11/16/21 11:25 11/18/21 10:40

50303213012 PPDSED-21-M02 W Water 11/16/21 15:45 11/18/21 10:40

50303213013 PPDSED-21-M01 W Water 11/16/21 16:45 11/18/21 10:40

50303213014 PPDSED-21-N02 W Water 11/17/21 11:50 11/18/21 10:40

50303213015 PPDSED-21-N01 W Water 11/17/21 12:45 11/18/21 10:40

50303213016 PPDSED-21-O02 W Water 11/17/21 14:10 11/18/21 10:40
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50303213
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50303213001 PPDSED-21-L02 S ASTM D2974 1 PASI-MJDL

50303213003 PPDSED-21-L02FD S ASTM D2974 1 PASI-MJDL

50303213004 PPDSED-21-L01 S ASTM D2974 1 PASI-MJDL

50303213006 PPDSED-21-M02 S ASTM D2974 1 PASI-MJDL

50303213007 PPDSED-21-M01 S ASTM D2974 1 PASI-MJDL

50303213008 PPDSED-21-N02 S ASTM D2974 1 PASI-MJDL

50303213009 PPDSED-21-N01 S ASTM D2974 1 PASI-MJDL

50303213010 PPDSED-21-002 S ASTM D2974 1 PASI-MJDL

PASI-M = Pace Analytical Services - Minneapolis
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303213
PENDAM

Sample: PPDSED-21-L02 S Lab ID: 50303213001 Collected: 11/16/21 10:25 Received: 11/18/21 10:40 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D2974
Pace Analytical Services - Minneapolis

Dry Weight / %M by ASTM D2974

Percent Moisture 33.5 % 11/24/21 11:41 N20.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303213
PENDAM

Sample: PPDSED-21-L02FD S Lab ID: 50303213003 Collected: 11/16/21 10:25 Received: 11/18/21 10:40 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D2974
Pace Analytical Services - Minneapolis

Dry Weight / %M by ASTM D2974

Percent Moisture 32.1 % 11/24/21 11:41 N20.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303213
PENDAM

Sample: PPDSED-21-L01 S Lab ID: 50303213004 Collected: 11/16/21 13:30 Received: 11/18/21 10:40 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D2974
Pace Analytical Services - Minneapolis

Dry Weight / %M by ASTM D2974

Percent Moisture 33.0 % 11/24/21 11:42 N20.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303213
PENDAM

Sample: PPDSED-21-M02 S Lab ID: 50303213006 Collected: 11/16/21 15:40 Received: 11/18/21 10:40 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D2974
Pace Analytical Services - Minneapolis

Dry Weight / %M by ASTM D2974

Percent Moisture 24.8 % 11/24/21 11:42 N20.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/16/2021 09:11 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 8 of 49



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50303213
PENDAM

Sample: PPDSED-21-M01 S Lab ID: 50303213007 Collected: 11/16/21 16:30 Received: 11/18/21 10:40 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D2974
Pace Analytical Services - Minneapolis

Dry Weight / %M by ASTM D2974

Percent Moisture 23.0 % 11/24/21 11:42 N20.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303213
PENDAM

Sample: PPDSED-21-N02 S Lab ID: 50303213008 Collected: 11/17/21 11:40 Received: 11/18/21 10:40 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D2974
Pace Analytical Services - Minneapolis

Dry Weight / %M by ASTM D2974

Percent Moisture 25.1 % 11/24/21 11:42 N20.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303213
PENDAM

Sample: PPDSED-21-N01 S Lab ID: 50303213009 Collected: 11/17/21 12:30 Received: 11/18/21 10:40 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D2974
Pace Analytical Services - Minneapolis

Dry Weight / %M by ASTM D2974

Percent Moisture 24.2 % 11/24/21 11:42 N20.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303213
PENDAM

Sample: PPDSED-21-002 S Lab ID: 50303213010 Collected: 11/17/21 13:55 Received: 11/18/21 10:40 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D2974
Pace Analytical Services - Minneapolis

Dry Weight / %M by ASTM D2974

Percent Moisture 32.1 % 11/24/21 11:43 N20.10 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50303213
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

785136
ASTM D2974

ASTM D2974
Dry Weight / %M by ASTM D2974

Laboratory: Pace Analytical Services - Minneapolis
Associated Lab Samples: 50303213001, 50303213003, 50303213004, 50303213006, 50303213007, 50303213008, 50303213009,

50303213010

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50303213001
4183676SAMPLE DUPLICATE:

Percent Moisture % 29.9 N212 3033.5
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QUALIFIERS

Pace Project No.:
Project:

50303213
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A
complete list of accreditations/certifications is available upon request.

N2
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50303213
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50303213001 785136PPDSED-21-L02 S ASTM D2974
50303213003 785136PPDSED-21-L02FD S ASTM D2974
50303213004 785136PPDSED-21-L01 S ASTM D2974
50303213006 785136PPDSED-21-M02 S ASTM D2974
50303213007 785136PPDSED-21-M01 S ASTM D2974
50303213008 785136PPDSED-21-N02 S ASTM D2974
50303213009 785136PPDSED-21-N01 S ASTM D2974
50303213010 785136PPDSED-21-002 S ASTM D2974
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withoutthewrittenconsentofPaceAnalyticalServices,Inc.

Theresultsrelateonlyt othesamplesincludedinthisreport.

Report of Laboratory Analysis

www.pacelabs.com

Pace Analytical Services, LLC.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

Client Services
PACE Indianapolis
7726 Moller Road
Indianapolis IN  46268

REPORT OF
LABORATORY
ANALYSIS FOR

PCDD/PCDF

This report has been reviewed  by:

Invoicing &  Reporting  Options:

Report Information:

Report Prepared Date:

December 15, 2021

Pace Project #: 10588450
Sample Receipt Date: 11/19/2021
Client Project #:  50303213
Client Sub PO #:  N/A

The report provided has been invoiced as a Level 2
PCDD/PCDF Report.  If an upgrade of  this  report
package is requested, an additional charge may be
applied.

Please review the attached invoice for accuracy and
forward any questions to Carolynne Trout, your Pace
Project Manager.

State Cert #: N/A

Report Prepared for:

Page 1 of 31Report No.....10588450_8290FC_DFR

December 15, 2021
Carolynne Trout, Project Manager
(612) 607-6351
(612) 607-6444 (fax)
Carolynne.Trout@pacelabs.com
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Pace Analytical Services, LLC.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

REPORTOFLABORATORYANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

This report presents the results from the analyses performed on sixteen samples submitted by  a  representative  of
Pace Analytical Services, LLC. The samples were analyzed for the presence or  absence  of
polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs) using a  modified  version  of  USEPA
Method 8290. The reporting limits were set to correspond to the lowest calibration points and  were  adjusted  for
sample extraction amount. Estimated maximum possible concentration (EMPC) values were treated  as  positives
in the toxic equivalence calculations.

Second column confirmation analyses of 2,3,7,8-TCDF values obtained from the  primary  (DB5-MS)  column  are
performed only when specifically requested for a project and only when the values are  above  the  concentration  of
the lowest calibration standard. Typical resolution for this isomer using the DB5-MS column ranges  from  25-30%.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample  extracts  ranged  from
32-115%. Except for eight low values, which were flagged "R" on the results tables, the  labeled  internal  standard
recoveries obtained for this project were within the 40-135% target range specified in Method  8290.  Also,  since
the quantification of the native 2,3,7,8-substituted congeners was based on isotope dilution, the  data  were
automatically corrected for variation in recovery and accurate values were  obtained.  Values  obtained  from
analyses of diluted extracts were flagged "D".

A laboratory method blank was prepared and analyzed with each sample batch as part of our  routine  quality
control procedures. The results show the blanks to be free of PCDDs and PCDFs at the  reporting  limits.

Laboratory spike samples were also prepared with each sample batch using clean reference matrix  that  had  been
fortified with native standard materials. The results show that the spiked native  compounds  were  recovered  at
89-134% with relative percent differences of 1.7-16.1%. The recovery  value  obtained  for  1,2,3,7,8,9-HxCDD  in
LCS-94737 was above the 70-130% target range for the method and flagged "R" on the results  table;  this  may
indicate a high bias for this congener in these determinations, however, 1,2,3,7,8,9-HxCDD was  not  detected  in
the associated field samples. Matrix spikes were prepared with the solid sample batch using sample  material  from
a separate project; results from these analyses will be provided upon request. Matrix spikes  were  not  prepared
with the water sample batch.

The responses obtained for selected labeled congeners in calibration standard  analyses  L211202B_21  and
F211129B_16 were outside the target range. As specified in our procedures for this method,  the  averages  of  the
daily response factors for these compounds were used in the calculations for the samples from  these  runshifts.
The affected values were flagged "Y" on the results tables. It should be noted that the accuracy  of  the  native
congener determinations was not impacted by these  deviations.

DISCUSSION
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Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

Missouri 10100

A2LA 2926.01 Montana CERT0092

Alabama 40770 Nebraska NE-OS-18-06

Alaska-DW MN00064 Nevada MN00064

Alaska-UST 17-009 New Hampshire 2081

Arizona AZ0014 New Jersey MN002

Arkansas - WW 88-0680 New York 11647

Arkansas-DW MN00064 North Carolina- 27700

California 2929 North Carolina- 530

Colorado MN00064 North Dakota R-036

Connecticut PH-0256 Ohio-DW 41244

Florida E87605 Ohio-VAP (170 CL101

Georgia 959 Ohio-VAP (180 CL110

Hawaii MN00064 Oklahoma 9507

Idaho MN00064 Oregon- rimary MN300001

Illinois 200011 Oregon-Second MN200001

Indiana C-MN-01 Pennsylvania 68-00563

Iowa 368 Puerto Rico MN00064

Kansas E-10167 South Carolina 74003

Kentucky-DW 90062 Tennessee TN02818

Kentucky-WW 90062 Texas T104704192

Louisiana-DEQ AI-84596 Utah MN00064

Louisiana-DW MN00064 Vermont VT-027053137

Maine MN00064 Virginia 460163

Maryland 322 Washington C486

Michigan 9909 West Virginia-D 382

Minnesota 027-053-137 West Virginia-D 9952C

Minnesota-Ag via MN  027-053 Wisconsin 999407970

Minnesota-Petr 1240 Wyoming-UST via A2LA 2926.

Mississippi MN00064
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Reporting Flags

A =

B =

C =

D =

E =

I =

J =

L =

Nn =

P =

R =

S =

U  =

V =

X  =

Y  =

*  =

Reporting Limit based on signal to noise (EDL)

Less than 10x higher than method blank level

Result obtained from confirmation analysis

Result obtained from analysis of diluted sample

Exceeds calibration range

Interferencepresent

Estimated value

Suppressive interference, analyte may be biased low

Value obtained from additional analysis

PCDEInterference

Recovery outside target range

Peak saturated

Analyte not detected

Result verified by confirmation analysis

%D Exceeds limits

Calculated using average of daily RFs

SeeDiscussion
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L02 S
50303213001
L211202B_07
SMT

33.5
16.7 g

11.1 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/16/2021  10:25
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  14:51

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF 5.9 0.90 2,3,7,8-TCDF-13C 2.00 76-----
Total TCDF 22 0.90 2,3,7,8-TCDD-13C 2.00 74-----

1,2,3,7,8-PeCDF-13C 2.00 56
2,3,7,8-TCDD ND 0.90 2,3,4,7,8-PeCDF-13C 2.00 48-----
Total  TCDD ND 0.90 1,2,3,7,8-PeCDD-13C 2.00 57-----

1,2,3,4,7,8-HxCDF-13C 2.00 77
1,2,3,7,8-PeCDF ND 4.5 1,2,3,6,7,8-HxCDF-13C 2.00 77-----
2,3,4,7,8-PeCDF ND 4.5 2,3,4,6,7,8-HxCDF-13C 2.00 70-----
Total PeCDF 7.6 4.5 1,2,3,7,8,9-HxCDF-13C 2.00 55-----

1,2,3,4,7,8-HxCDD-13C 2.00 77
1,2,3,7,8-PeCDD ND 4.5 1,2,3,6,7,8-HxCDD-13C 2.00 69-----
Total PeCDD ND 4.5 1,2,3,4,6,7,8-HpCDF-13C 2.00 54-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 40
1,2,3,4,7,8-HxCDF ND 4.5 1,2,3,4,6,7,8-HpCDD-13C 2.00 56-----
1,2,3,6,7,8-HxCDF ND 4.5 OCDD-13C 4.00 35----- RY
2,3,4,6,7,8-HxCDF ND 4.5-----
1,2,3,7,8,9-HxCDF ND 4.5 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.5 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.5 2,3,7,8-TCDD-37Cl4 0.20 80-----
1,2,3,6,7,8-HxCDD ND 4.5-----
1,2,3,7,8,9-HxCDD ND 4.5-----
Total HxCDD ND 4.5-----

1,2,3,4,6,7,8-HpCDF ND 4.5 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.5 Equivalence: 0.67 ng/Kg-----
Total HpCDF ND 4.5 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 6.4 4.5-----
Total  HpCDD 13 4.5-----

OCDF ND 9.0-----
OCDD 60 9.0-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L02 W
50303213002
L211130B_08
SMT

NA
898 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/16/2021  11:25
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  19:08

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 81-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 72-----

1,2,3,7,8-PeCDF-13C 2.00 94
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 96-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 102-----

1,2,3,4,7,8-HxCDF-13C 2.00 80
1,2,3,7,8-PeCDF ND 56 1,2,3,6,7,8-HxCDF-13C 2.00 82-----
2,3,4,7,8-PeCDF ND 56 2,3,4,6,7,8-HxCDF-13C 2.00 83-----
Total PeCDF ND 56 1,2,3,7,8,9-HxCDF-13C 2.00 83-----

1,2,3,4,7,8-HxCDD-13C 2.00 82
1,2,3,7,8-PeCDD ND 56 1,2,3,6,7,8-HxCDD-13C 2.00 75-----
Total PeCDD ND 56 1,2,3,4,6,7,8-HpCDF-13C 2.00 83-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 83
1,2,3,4,7,8-HxCDF ND 56 1,2,3,4,6,7,8-HpCDD-13C 2.00 92-----
1,2,3,6,7,8-HxCDF ND 56 OCDD-13C 4.00 73-----
2,3,4,6,7,8-HxCDF ND 56-----
1,2,3,7,8,9-HxCDF ND 56 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 56 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 56 2,3,7,8-TCDD-37Cl4 0.20 86-----
1,2,3,6,7,8-HxCDD ND 56-----
1,2,3,7,8,9-HxCDD ND 56-----
Total HxCDD ND 56-----

1,2,3,4,6,7,8-HpCDF ND 56 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 56 Equivalence: 0.00 pg/L-----
Total HpCDF ND 56 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 56-----
Total  HpCDD ND 56-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L02FD S
50303213003
L211202B_08
SMT

32.1
15.9 g

10.8 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/16/2021  10:25
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  15:34

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF 5.1 0.93 2,3,7,8-TCDF-13C 2.00 76-----
Total TCDF 12 0.93 2,3,7,8-TCDD-13C 2.00 76-----

1,2,3,7,8-PeCDF-13C 2.00 57
2,3,7,8-TCDD ND 0.93 2,3,4,7,8-PeCDF-13C 2.00 49-----
Total  TCDD ND 0.93 1,2,3,7,8-PeCDD-13C 2.00 57-----

1,2,3,4,7,8-HxCDF-13C 2.00 81
1,2,3,7,8-PeCDF ND 4.6 1,2,3,6,7,8-HxCDF-13C 2.00 82-----
2,3,4,7,8-PeCDF ND 4.6 2,3,4,6,7,8-HxCDF-13C 2.00 75-----
Total PeCDF 12 4.6 1,2,3,7,8,9-HxCDF-13C 2.00 55-----

1,2,3,4,7,8-HxCDD-13C 2.00 79
1,2,3,7,8-PeCDD ND 4.6 1,2,3,6,7,8-HxCDD-13C 2.00 74-----
Total PeCDD ND 4.6 1,2,3,4,6,7,8-HpCDF-13C 2.00 52-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 40
1,2,3,4,7,8-HxCDF ND 4.6 1,2,3,4,6,7,8-HpCDD-13C 2.00 54-----
1,2,3,6,7,8-HxCDF ND 4.6 OCDD-13C 4.00 32----- RY
2,3,4,6,7,8-HxCDF ND 4.6-----
1,2,3,7,8,9-HxCDF ND 4.6 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 5.3 4.6 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.6 2,3,7,8-TCDD-37Cl4 0.20 86-----
1,2,3,6,7,8-HxCDD ND 4.6-----
1,2,3,7,8,9-HxCDD ND 4.6-----
Total HxCDD ND 4.6-----

1,2,3,4,6,7,8-HpCDF ND 4.6 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.6 Equivalence: 0.61 ng/Kg-----
Total HpCDF ND 4.6 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 7.6 4.6-----
Total  HpCDD 17 4.6-----

OCDF ND 9.3-----
OCDD 64 9.3-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L01 S
50303213004
L211202B_09
SMT

33.0
17.0 g

11.4 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/16/2021  13:30
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  16:18

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.88 2,3,7,8-TCDF-13C 2.00 68-----
Total TCDF ND 0.88 2,3,7,8-TCDD-13C 2.00 64-----

1,2,3,7,8-PeCDF-13C 2.00 63
2,3,7,8-TCDD ND 0.88 2,3,4,7,8-PeCDF-13C 2.00 60-----
Total  TCDD ND 0.88 1,2,3,7,8-PeCDD-13C 2.00 67-----

1,2,3,4,7,8-HxCDF-13C 2.00 74
1,2,3,7,8-PeCDF ND 4.4 1,2,3,6,7,8-HxCDF-13C 2.00 75-----
2,3,4,7,8-PeCDF ND 4.4 2,3,4,6,7,8-HxCDF-13C 2.00 66-----
Total PeCDF ND 4.4 1,2,3,7,8,9-HxCDF-13C 2.00 59-----

1,2,3,4,7,8-HxCDD-13C 2.00 75
1,2,3,7,8-PeCDD ND 4.4 1,2,3,6,7,8-HxCDD-13C 2.00 68-----
Total PeCDD ND 4.4 1,2,3,4,6,7,8-HpCDF-13C 2.00 52-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 38 R
1,2,3,4,7,8-HxCDF ND 4.4 1,2,3,4,6,7,8-HpCDD-13C 2.00 54-----
1,2,3,6,7,8-HxCDF ND 4.4 OCDD-13C 4.00 34----- RY
2,3,4,6,7,8-HxCDF ND 4.4-----
1,2,3,7,8,9-HxCDF ND 4.4 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.4 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.4 2,3,7,8-TCDD-37Cl4 0.20 68-----
1,2,3,6,7,8-HxCDD ND 4.4-----
1,2,3,7,8,9-HxCDD ND 4.4-----
Total HxCDD ND 4.4-----

1,2,3,4,6,7,8-HpCDF ND 4.4 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.4 Equivalence: 0.0076  ng/Kg-----
Total HpCDF ND 4.4 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 4.4-----
Total  HpCDD ND 4.4-----

OCDF ND 8.8-----
OCDD 25 8.8-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L01 W
50303213005
L211130B_09
SMT

NA
879 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/16/2021  13:45
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  19:51

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 91-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 84-----

1,2,3,7,8-PeCDF-13C 2.00 107
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 108-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 115-----

1,2,3,4,7,8-HxCDF-13C 2.00 86
1,2,3,7,8-PeCDF ND 57 1,2,3,6,7,8-HxCDF-13C 2.00 84-----
2,3,4,7,8-PeCDF ND 57 2,3,4,6,7,8-HxCDF-13C 2.00 91-----
Total PeCDF ND 57 1,2,3,7,8,9-HxCDF-13C 2.00 94-----

1,2,3,4,7,8-HxCDD-13C 2.00 89
1,2,3,7,8-PeCDD ND 57 1,2,3,6,7,8-HxCDD-13C 2.00 80-----
Total PeCDD ND 57 1,2,3,4,6,7,8-HpCDF-13C 2.00 90-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 91
1,2,3,4,7,8-HxCDF ND 57 1,2,3,4,6,7,8-HpCDD-13C 2.00 99-----
1,2,3,6,7,8-HxCDF ND 57 OCDD-13C 4.00 79-----
2,3,4,6,7,8-HxCDF ND 57-----
1,2,3,7,8,9-HxCDF ND 57 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 57 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 57 2,3,7,8-TCDD-37Cl4 0.20 101-----
1,2,3,6,7,8-HxCDD ND 57-----
1,2,3,7,8,9-HxCDD ND 57-----
Total HxCDD ND 57-----

1,2,3,4,6,7,8-HpCDF ND 57 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 57 Equivalence: 0.00 pg/L-----
Total HpCDF ND 57 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 57-----
Total  HpCDD ND 57-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-M02 S
50303213006
L211202B_10
SMT

24.8
12.6 g

9.52 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/16/2021  15:40
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  17:01

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 1.1 2,3,7,8-TCDF-13C 2.00 77-----
Total TCDF ND 1.1 2,3,7,8-TCDD-13C 2.00 74-----

1,2,3,7,8-PeCDF-13C 2.00 68
2,3,7,8-TCDD ND 1.1 2,3,4,7,8-PeCDF-13C 2.00 63-----
Total  TCDD ND 1.1 1,2,3,7,8-PeCDD-13C 2.00 69-----

1,2,3,4,7,8-HxCDF-13C 2.00 84
1,2,3,7,8-PeCDF ND 5.3 1,2,3,6,7,8-HxCDF-13C 2.00 82-----
2,3,4,7,8-PeCDF ND 5.3 2,3,4,6,7,8-HxCDF-13C 2.00 77-----
Total PeCDF ND 5.3 1,2,3,7,8,9-HxCDF-13C 2.00 67-----

1,2,3,4,7,8-HxCDD-13C 2.00 89
1,2,3,7,8-PeCDD ND 5.3 1,2,3,6,7,8-HxCDD-13C 2.00 73-----
Total PeCDD ND 5.3 1,2,3,4,6,7,8-HpCDF-13C 2.00 61-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 48
1,2,3,4,7,8-HxCDF ND 5.3 1,2,3,4,6,7,8-HpCDD-13C 2.00 65-----
1,2,3,6,7,8-HxCDF ND 5.3 OCDD-13C 4.00 44----- Y
2,3,4,6,7,8-HxCDF ND 5.3-----
1,2,3,7,8,9-HxCDF ND 5.3 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 5.3 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 5.3 2,3,7,8-TCDD-37Cl4 0.20 79-----
1,2,3,6,7,8-HxCDD ND 5.3-----
1,2,3,7,8,9-HxCDD ND 5.3-----
Total HxCDD ND 5.3-----

1,2,3,4,6,7,8-HpCDF ND 5.3 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 5.3 Equivalence: 0.088 ng/Kg-----
Total HpCDF 5.8 5.3 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 7.1 5.3-----
Total  HpCDD 15 5.3-----

OCDF ND 11-----
OCDD 57 11-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-M01 S
50303213007
L211202B_11
SMT

23.0
13.9 g

10.7 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/16/2021  16:30
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  17:45

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.94 2,3,7,8-TCDF-13C 2.00 73-----
Total TCDF ND 0.94 2,3,7,8-TCDD-13C 2.00 75-----

1,2,3,7,8-PeCDF-13C 2.00 72
2,3,7,8-TCDD ND 0.94 2,3,4,7,8-PeCDF-13C 2.00 68-----
Total  TCDD ND 0.94 1,2,3,7,8-PeCDD-13C 2.00 76-----

1,2,3,4,7,8-HxCDF-13C 2.00 79
1,2,3,7,8-PeCDF ND 4.7 1,2,3,6,7,8-HxCDF-13C 2.00 81-----
2,3,4,7,8-PeCDF ND 4.7 2,3,4,6,7,8-HxCDF-13C 2.00 72-----
Total PeCDF ND 4.7 1,2,3,7,8,9-HxCDF-13C 2.00 64-----

1,2,3,4,7,8-HxCDD-13C 2.00 83
1,2,3,7,8-PeCDD ND 4.7 1,2,3,6,7,8-HxCDD-13C 2.00 70-----
Total PeCDD ND 4.7 1,2,3,4,6,7,8-HpCDF-13C 2.00 57-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 36 R
1,2,3,4,7,8-HxCDF ND 4.7 1,2,3,4,6,7,8-HpCDD-13C 2.00 61-----
1,2,3,6,7,8-HxCDF ND 4.7 OCDD-13C 4.00 42----- Y
2,3,4,6,7,8-HxCDF ND 4.7-----
1,2,3,7,8,9-HxCDF ND 4.7 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.7 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.7 2,3,7,8-TCDD-37Cl4 0.20 83-----
1,2,3,6,7,8-HxCDD ND 4.7-----
1,2,3,7,8,9-HxCDD ND 4.7-----
Total HxCDD ND 4.7-----

1,2,3,4,6,7,8-HpCDF ND 4.7 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.7 Equivalence: 0.0033  ng/Kg-----
Total HpCDF ND 4.7 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 4.7-----
Total  HpCDD ND 4.7-----

OCDF ND 9.4-----
OCDD 11 9.4-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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REPORTOFLABORATORYANALYSIS
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without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-N02 S
50303213008
L211202B_12
SMT

25.1
14.4 g

10.8 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/17/2021  11:40
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  18:29

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.93 2,3,7,8-TCDF-13C 2.00 78-----
Total TCDF ND 0.93 2,3,7,8-TCDD-13C 2.00 75-----

1,2,3,7,8-PeCDF-13C 2.00 79
2,3,7,8-TCDD ND 0.93 2,3,4,7,8-PeCDF-13C 2.00 75-----
Total  TCDD ND 0.93 1,2,3,7,8-PeCDD-13C 2.00 86-----

1,2,3,4,7,8-HxCDF-13C 2.00 82
1,2,3,7,8-PeCDF ND 4.6 1,2,3,6,7,8-HxCDF-13C 2.00 84-----
2,3,4,7,8-PeCDF ND 4.6 2,3,4,6,7,8-HxCDF-13C 2.00 77-----
Total PeCDF ND 4.6 1,2,3,7,8,9-HxCDF-13C 2.00 69-----

1,2,3,4,7,8-HxCDD-13C 2.00 86
1,2,3,7,8-PeCDD ND 4.6 1,2,3,6,7,8-HxCDD-13C 2.00 76-----
Total PeCDD ND 4.6 1,2,3,4,6,7,8-HpCDF-13C 2.00 65-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 39 R
1,2,3,4,7,8-HxCDF ND 4.6 1,2,3,4,6,7,8-HpCDD-13C 2.00 71-----
1,2,3,6,7,8-HxCDF ND 4.6 OCDD-13C 4.00 48----- Y
2,3,4,6,7,8-HxCDF ND 4.6-----
1,2,3,7,8,9-HxCDF ND 4.6 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.6 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.6 2,3,7,8-TCDD-37Cl4 0.20 78-----
1,2,3,6,7,8-HxCDD ND 4.6-----
1,2,3,7,8,9-HxCDD ND 4.6-----
Total HxCDD ND 4.6-----

1,2,3,4,6,7,8-HpCDF ND 4.6 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.6 Equivalence: 0.0061  ng/Kg-----
Total HpCDF ND 4.6 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 4.6-----
Total  HpCDD ND 4.6-----

OCDF ND 9.3-----
OCDD 20 9.3-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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This report shall not be reproduced, except in full,
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-N01 S
50303213009
L211202B_13
SMT

24.2
16.3 g

12.3 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/17/2021  12:30
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  19:12

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.81 2,3,7,8-TCDF-13C 2.00 73-----
Total TCDF ND 0.81 2,3,7,8-TCDD-13C 2.00 70-----

1,2,3,7,8-PeCDF-13C 2.00 61
2,3,7,8-TCDD ND 0.81 2,3,4,7,8-PeCDF-13C 2.00 55-----
Total  TCDD ND 0.81 1,2,3,7,8-PeCDD-13C 2.00 60-----

1,2,3,4,7,8-HxCDF-13C 2.00 82
1,2,3,7,8-PeCDF ND 4.1 1,2,3,6,7,8-HxCDF-13C 2.00 84-----
2,3,4,7,8-PeCDF ND 4.1 2,3,4,6,7,8-HxCDF-13C 2.00 75-----
Total PeCDF ND 4.1 1,2,3,7,8,9-HxCDF-13C 2.00 63-----

1,2,3,4,7,8-HxCDD-13C 2.00 85
1,2,3,7,8-PeCDD ND 4.1 1,2,3,6,7,8-HxCDD-13C 2.00 75-----
Total PeCDD ND 4.1 1,2,3,4,6,7,8-HpCDF-13C 2.00 56-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 43
1,2,3,4,7,8-HxCDF ND 4.1 1,2,3,4,6,7,8-HpCDD-13C 2.00 58-----
1,2,3,6,7,8-HxCDF ND 4.1 OCDD-13C 4.00 40----- Y
2,3,4,6,7,8-HxCDF ND 4.1-----
1,2,3,7,8,9-HxCDF ND 4.1 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.1 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.1 2,3,7,8-TCDD-37Cl4 0.20 73-----
1,2,3,6,7,8-HxCDD ND 4.1-----
1,2,3,7,8,9-HxCDD ND 4.1-----
Total HxCDD ND 4.1-----

1,2,3,4,6,7,8-HpCDF ND 4.1 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.1 Equivalence: 0.0059  ng/Kg-----
Total HpCDF ND 4.1 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 4.1-----
Total  HpCDD ND 4.1-----

OCDF ND 8.1-----
OCDD 20 8.1-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
Y = Calculated using average of daily RFs

RL = Reporting  Limit

Page 18 of 31Report No.....10588450_8290FC_DFR

Page 36 of 49
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-002 S
50303213010
L211202B_14
SMT

32.1
16.2 g

11.0 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/17/2021  13:55
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  19:56

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.91 2,3,7,8-TCDF-13C 2.00 77-----
Total TCDF ND 0.91 2,3,7,8-TCDD-13C 2.00 74-----

1,2,3,7,8-PeCDF-13C 2.00 78
2,3,7,8-TCDD ND 0.91 2,3,4,7,8-PeCDF-13C 2.00 75-----
Total  TCDD ND 0.91 1,2,3,7,8-PeCDD-13C 2.00 82-----

1,2,3,4,7,8-HxCDF-13C 2.00 78
1,2,3,7,8-PeCDF ND 4.5 1,2,3,6,7,8-HxCDF-13C 2.00 80-----
2,3,4,7,8-PeCDF ND 4.5 2,3,4,6,7,8-HxCDF-13C 2.00 74-----
Total PeCDF ND 4.5 1,2,3,7,8,9-HxCDF-13C 2.00 63-----

1,2,3,4,7,8-HxCDD-13C 2.00 84
1,2,3,7,8-PeCDD ND 4.5 1,2,3,6,7,8-HxCDD-13C 2.00 71-----
Total PeCDD ND 4.5 1,2,3,4,6,7,8-HpCDF-13C 2.00 61-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 36 R
1,2,3,4,7,8-HxCDF ND 4.5 1,2,3,4,6,7,8-HpCDD-13C 2.00 64-----
1,2,3,6,7,8-HxCDF ND 4.5 OCDD-13C 4.00 40----- Y
2,3,4,6,7,8-HxCDF ND 4.5-----
1,2,3,7,8,9-HxCDF ND 4.5 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.5 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.5 2,3,7,8-TCDD-37Cl4 0.20 79-----
1,2,3,6,7,8-HxCDD ND 4.5-----
1,2,3,7,8,9-HxCDD ND 4.5-----
Total HxCDD ND 4.5-----

1,2,3,4,6,7,8-HpCDF ND 4.5 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.5 Equivalence: 0.011 ng/Kg-----
Total HpCDF ND 4.5 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 4.5-----
Total  HpCDD ND 4.5-----

OCDF ND 9.1-----
OCDD 37 9.1-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Pace Analytical Services, LLC
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L02FD W
50303213011
L211130B_10
SMT

NA
898 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/16/2021  11:25
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  20:35

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 81-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 74-----

1,2,3,7,8-PeCDF-13C 2.00 90
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 92-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 97-----

1,2,3,4,7,8-HxCDF-13C 2.00 78
1,2,3,7,8-PeCDF ND 56 1,2,3,6,7,8-HxCDF-13C 2.00 76-----
2,3,4,7,8-PeCDF ND 56 2,3,4,6,7,8-HxCDF-13C 2.00 79-----
Total PeCDF ND 56 1,2,3,7,8,9-HxCDF-13C 2.00 83-----

1,2,3,4,7,8-HxCDD-13C 2.00 77
1,2,3,7,8-PeCDD ND 56 1,2,3,6,7,8-HxCDD-13C 2.00 71-----
Total PeCDD ND 56 1,2,3,4,6,7,8-HpCDF-13C 2.00 76-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 77
1,2,3,4,7,8-HxCDF ND 56 1,2,3,4,6,7,8-HpCDD-13C 2.00 87-----
1,2,3,6,7,8-HxCDF ND 56 OCDD-13C 4.00 66-----
2,3,4,6,7,8-HxCDF ND 56-----
1,2,3,7,8,9-HxCDF ND 56 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 56 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 56 2,3,7,8-TCDD-37Cl4 0.20 93-----
1,2,3,6,7,8-HxCDD ND 56-----
1,2,3,7,8,9-HxCDD ND 56-----
Total HxCDD ND 56-----

1,2,3,4,6,7,8-HpCDF ND 56 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 56 Equivalence: 0.00 pg/L-----
Total HpCDF ND 56 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 56-----
Total  HpCDD ND 56-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-M02 W
50303213012
L211130B_11
SMT

NA
900 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/16/2021  15:45
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  21:18

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 89-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 83-----

1,2,3,7,8-PeCDF-13C 2.00 101
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 102-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 107-----

1,2,3,4,7,8-HxCDF-13C 2.00 84
1,2,3,7,8-PeCDF ND 56 1,2,3,6,7,8-HxCDF-13C 2.00 83-----
2,3,4,7,8-PeCDF ND 56 2,3,4,6,7,8-HxCDF-13C 2.00 87-----
Total PeCDF ND 56 1,2,3,7,8,9-HxCDF-13C 2.00 91-----

1,2,3,4,7,8-HxCDD-13C 2.00 87
1,2,3,7,8-PeCDD ND 56 1,2,3,6,7,8-HxCDD-13C 2.00 77-----
Total PeCDD ND 56 1,2,3,4,6,7,8-HpCDF-13C 2.00 84-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 84
1,2,3,4,7,8-HxCDF ND 56 1,2,3,4,6,7,8-HpCDD-13C 2.00 95-----
1,2,3,6,7,8-HxCDF ND 56 OCDD-13C 4.00 70-----
2,3,4,6,7,8-HxCDF ND 56-----
1,2,3,7,8,9-HxCDF ND 56 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 56 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 56 2,3,7,8-TCDD-37Cl4 0.20 101-----
1,2,3,6,7,8-HxCDD ND 56-----
1,2,3,7,8,9-HxCDD ND 56-----
Total HxCDD ND 56-----

1,2,3,4,6,7,8-HpCDF ND 56 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 56 Equivalence: 0.00 pg/L-----
Total HpCDF ND 56 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 56-----
Total  HpCDD ND 56-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-M01 W
50303213013
L211130B_12
SMT

NA
955 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/16/2021  16:45
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  22:02

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 10 2,3,7,8-TCDF-13C 2.00 70-----
Total TCDF ND 10 2,3,7,8-TCDD-13C 2.00 65-----

1,2,3,7,8-PeCDF-13C 2.00 82
2,3,7,8-TCDD ND 10 2,3,4,7,8-PeCDF-13C 2.00 84-----
Total  TCDD ND 10 1,2,3,7,8-PeCDD-13C 2.00 89-----

1,2,3,4,7,8-HxCDF-13C 2.00 69
1,2,3,7,8-PeCDF ND 52 1,2,3,6,7,8-HxCDF-13C 2.00 69-----
2,3,4,7,8-PeCDF ND 52 2,3,4,6,7,8-HxCDF-13C 2.00 70-----
Total PeCDF ND 52 1,2,3,7,8,9-HxCDF-13C 2.00 72-----

1,2,3,4,7,8-HxCDD-13C 2.00 68
1,2,3,7,8-PeCDD ND 52 1,2,3,6,7,8-HxCDD-13C 2.00 64-----
Total PeCDD ND 52 1,2,3,4,6,7,8-HpCDF-13C 2.00 68-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 66
1,2,3,4,7,8-HxCDF ND 52 1,2,3,4,6,7,8-HpCDD-13C 2.00 77-----
1,2,3,6,7,8-HxCDF ND 52 OCDD-13C 4.00 56-----
2,3,4,6,7,8-HxCDF ND 52-----
1,2,3,7,8,9-HxCDF ND 52 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 52 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 52 2,3,7,8-TCDD-37Cl4 0.20 81-----
1,2,3,6,7,8-HxCDD ND 52-----
1,2,3,7,8,9-HxCDD ND 52-----
Total HxCDD ND 52-----

1,2,3,4,6,7,8-HpCDF ND 52 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 52 Equivalence: 0.00 pg/L-----
Total HpCDF ND 52 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 52-----
Total  HpCDD ND 52-----

OCDF ND 100-----
OCDD ND 100-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-N02 W
50303213014
L211130B_13
SMT

NA
922 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/17/2021  11:50
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  22:45

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 83-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 77-----

1,2,3,7,8-PeCDF-13C 2.00 97
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 100-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 105-----

1,2,3,4,7,8-HxCDF-13C 2.00 81
1,2,3,7,8-PeCDF ND 54 1,2,3,6,7,8-HxCDF-13C 2.00 81-----
2,3,4,7,8-PeCDF ND 54 2,3,4,6,7,8-HxCDF-13C 2.00 82-----
Total PeCDF ND 54 1,2,3,7,8,9-HxCDF-13C 2.00 83-----

1,2,3,4,7,8-HxCDD-13C 2.00 79
1,2,3,7,8-PeCDD ND 54 1,2,3,6,7,8-HxCDD-13C 2.00 76-----
Total PeCDD ND 54 1,2,3,4,6,7,8-HpCDF-13C 2.00 83-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 83
1,2,3,4,7,8-HxCDF ND 54 1,2,3,4,6,7,8-HpCDD-13C 2.00 94-----
1,2,3,6,7,8-HxCDF ND 54 OCDD-13C 4.00 73-----
2,3,4,6,7,8-HxCDF ND 54-----
1,2,3,7,8,9-HxCDF ND 54 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 54 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 54 2,3,7,8-TCDD-37Cl4 0.20 94-----
1,2,3,6,7,8-HxCDD ND 54-----
1,2,3,7,8,9-HxCDD ND 54-----
Total HxCDD ND 54-----

1,2,3,4,6,7,8-HpCDF ND 54 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 54 Equivalence: 0.00 pg/L-----
Total HpCDF ND 54 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 54-----
Total  HpCDD ND 54-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-N01 W
50303213015
L211130B_14
SMT

NA
948 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/17/2021  12:45
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  23:29

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 68-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 61-----

1,2,3,7,8-PeCDF-13C 2.00 77
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 81-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 83-----

1,2,3,4,7,8-HxCDF-13C 2.00 65
1,2,3,7,8-PeCDF ND 53 1,2,3,6,7,8-HxCDF-13C 2.00 66-----
2,3,4,7,8-PeCDF ND 53 2,3,4,6,7,8-HxCDF-13C 2.00 68-----
Total PeCDF ND 53 1,2,3,7,8,9-HxCDF-13C 2.00 67-----

1,2,3,4,7,8-HxCDD-13C 2.00 67
1,2,3,7,8-PeCDD ND 53 1,2,3,6,7,8-HxCDD-13C 2.00 60-----
Total PeCDD ND 53 1,2,3,4,6,7,8-HpCDF-13C 2.00 66-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 64
1,2,3,4,7,8-HxCDF ND 53 1,2,3,4,6,7,8-HpCDD-13C 2.00 74-----
1,2,3,6,7,8-HxCDF ND 53 OCDD-13C 4.00 57-----
2,3,4,6,7,8-HxCDF ND 53-----
1,2,3,7,8,9-HxCDF ND 53 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 53 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 53 2,3,7,8-TCDD-37Cl4 0.20 72-----
1,2,3,6,7,8-HxCDD ND 53-----
1,2,3,7,8,9-HxCDD ND 53-----
Total HxCDD ND 53-----

1,2,3,4,6,7,8-HpCDF ND 53 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 53 Equivalence: 0.00 pg/L-----
Total HpCDF ND 53 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 53-----
Total  HpCDD ND 53-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-O02 W
50303213016
L211130B_15
SMT

NA
935 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/17/2021  14:10
11/19/2021  08:50
11/24/2021  09:55
12/01/2021  00:13

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 91-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 80-----

1,2,3,7,8-PeCDF-13C 2.00 101
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 105-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 107-----

1,2,3,4,7,8-HxCDF-13C 2.00 87
1,2,3,7,8-PeCDF ND 53 1,2,3,6,7,8-HxCDF-13C 2.00 88-----
2,3,4,7,8-PeCDF ND 53 2,3,4,6,7,8-HxCDF-13C 2.00 90-----
Total PeCDF ND 53 1,2,3,7,8,9-HxCDF-13C 2.00 87-----

1,2,3,4,7,8-HxCDD-13C 2.00 89
1,2,3,7,8-PeCDD ND 53 1,2,3,6,7,8-HxCDD-13C 2.00 80-----
Total PeCDD ND 53 1,2,3,4,6,7,8-HpCDF-13C 2.00 90-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 87
1,2,3,4,7,8-HxCDF ND 53 1,2,3,4,6,7,8-HpCDD-13C 2.00 97-----
1,2,3,6,7,8-HxCDF ND 53 OCDD-13C 4.00 75-----
2,3,4,6,7,8-HxCDF ND 53-----
1,2,3,7,8,9-HxCDF ND 53 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 53 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 53 2,3,7,8-TCDD-37Cl4 0.20 90-----
1,2,3,6,7,8-HxCDD ND 53-----
1,2,3,7,8,9-HxCDD ND 53-----
Total HxCDD ND 53-----

1,2,3,4,6,7,8-HpCDF ND 53 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 53 Equivalence: 0.00 pg/L-----
Total HpCDF ND 53 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 53-----
Total  HpCDD ND 53-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-94736
F211129B_05

SMT

982 mL
F211126
F211129A_17 &  F211129B_16

Matrix
Dilution
Extracted
Analyzed

Water

11/24/2021  09:55
11/30/2021  01:52

NA

Method 8290 Blank Analysis Results

Lab Sample Name DFBLKRP

Native
Isomers pg/L

Conc EMPC
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

RL

2,3,7,8-TCDF ND ----- 10 2,3,7,8-TCDF-13C 2.00 89
Total TCDF ND ----- 10 2,3,7,8-TCDD-13C 2.00 77

1,2,3,7,8-PeCDF-13C 2.00 87
2,3,7,8-TCDD ND ----- 10 2,3,4,7,8-PeCDF-13C 2.00 88
Total  TCDD ND ----- 10 1,2,3,7,8-PeCDD-13C 2.00 87

1,2,3,4,7,8-HxCDF-13C 2.00 94
1,2,3,7,8-PeCDF ND ----- 51 1,2,3,6,7,8-HxCDF-13C 2.00 102
2,3,4,7,8-PeCDF ND ----- 51 2,3,4,6,7,8-HxCDF-13C 2.00 102
Total PeCDF ND ----- 51 1,2,3,7,8,9-HxCDF-13C 2.00 86

1,2,3,4,7,8-HxCDD-13C 2.00 94
1,2,3,7,8-PeCDD ND ----- 51 1,2,3,6,7,8-HxCDD-13C 2.00 87
Total PeCDD ND ----- 51 1,2,3,4,6,7,8-HpCDF-13C 2.00 67

1,2,3,4,7,8,9-HpCDF-13C 2.00 74 Y
1,2,3,4,7,8-HxCDF ND ----- 51 1,2,3,4,6,7,8-HpCDD-13C 2.00 64
1,2,3,6,7,8-HxCDF ND ----- 51 OCDD-13C 4.00 60 Y
2,3,4,6,7,8-HxCDF ND ----- 51
1,2,3,7,8,9-HxCDF ND ----- 51 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 51 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 51 2,3,7,8-TCDD-37Cl4 0.20 89
1,2,3,6,7,8-HxCDD ND ----- 51
1,2,3,7,8,9-HxCDD ND ----- 51
Total HxCDD ND ----- 51

1,2,3,4,6,7,8-HpCDF ND ----- 51 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 51 Equivalence: 0.00 pg/L
Total HpCDF ND ----- 51 (Lower-bound - Using 2005  WHO  Factors)

1,2,3,4,6,7,8-HpCDD ND ----- 51
Total  HpCDD ND ----- 51

OCDF ND ----- 100
OCDD ND ----- 100

Conc=Concentration (Totals include2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration

Y = Calculated using average of daily RFs

RL = Reporting Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-94752
U211201A_04

SMT

20.4 g
U211107
U211201A_02 &  U211201A_08

Matrix
Dilution
Extracted
Analyzed

Solid

11/25/2021  12:20
12/01/2021  12:08

NA

Method 8290 Blank Analysis Results

Lab Sample Name DFBLKRV

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

RL

2,3,7,8-TCDF ND ----- 0.49 2,3,7,8-TCDF-13C 2.00 85
Total TCDF ND ----- 0.49 2,3,7,8-TCDD-13C 2.00 83

1,2,3,7,8-PeCDF-13C 2.00 98
2,3,7,8-TCDD ND ----- 0.49 2,3,4,7,8-PeCDF-13C 2.00 94
Total  TCDD ND ----- 0.49 1,2,3,7,8-PeCDD-13C 2.00 98

1,2,3,4,7,8-HxCDF-13C 2.00 92
1,2,3,7,8-PeCDF ND ----- 2.4 1,2,3,6,7,8-HxCDF-13C 2.00 91
2,3,4,7,8-PeCDF ND ----- 2.4 2,3,4,6,7,8-HxCDF-13C 2.00 89
Total PeCDF ND ----- 2.4 1,2,3,7,8,9-HxCDF-13C 2.00 75

1,2,3,4,7,8-HxCDD-13C 2.00 97
1,2,3,7,8-PeCDD ND ----- 2.4 1,2,3,6,7,8-HxCDD-13C 2.00 81
Total PeCDD ND ----- 2.4 1,2,3,4,6,7,8-HpCDF-13C 2.00 63

1,2,3,4,7,8,9-HpCDF-13C 2.00 58
1,2,3,4,7,8-HxCDF ND ----- 2.4 1,2,3,4,6,7,8-HpCDD-13C 2.00 67
1,2,3,6,7,8-HxCDF ND ----- 2.4 OCDD-13C 4.00 57
2,3,4,6,7,8-HxCDF ND ----- 2.4
1,2,3,7,8,9-HxCDF ND ----- 2.4 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 2.4 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 2.4 2,3,7,8-TCDD-37Cl4 0.20 97
1,2,3,6,7,8-HxCDD ND ----- 2.4
1,2,3,7,8,9-HxCDD ND ----- 2.4
Total HxCDD ND ----- 2.4

1,2,3,4,6,7,8-HpCDF ND ----- 2.4 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 2.4 Equivalence: 0.00 ng/Kg
Total HpCDF ND ----- 2.4 (Lower-bound - Using 2005  WHO  Factors)

1,2,3,4,6,7,8-HpCDD ND ----- 2.4
Total  HpCDD ND ----- 2.4

OCDF ND ----- 4.9
OCDD ND ----- 4.9

Conc=Concentration (Totals include2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration

Results reported on a total weight basis and are valid to no more than 2 significant figures.

RL = Reporting Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-94737
F211129B_14

SMT

993 mL
F211126
F211129A_17 &  F211129B_16

Matrix
Dilution
Extracted
Analyzed

Water

11/24/2021  09:55
11/30/2021  08:47

NA

Method Blank ID BLANK-94736

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.22 2,3,7,8-TCDF-13C 2.0 80110
Total TCDF 2,3,7,8-TCDD-13C 2.0 81

1,2,3,7,8-PeCDF-13C 2.0 64
2,3,7,8-TCDD 0.20 0.24 2,3,4,7,8-PeCDF-13C 2.0 49118
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 54

1,2,3,4,7,8-HxCDF-13C 2.0 56
1,2,3,7,8-PeCDF 1.0 1.0 1,2,3,6,7,8-HxCDF-13C 2.0 65102
2,3,4,7,8-PeCDF 1.0 1.0 2,3,4,6,7,8-HxCDF-13C 2.0 64101
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 83

1,2,3,4,7,8-HxCDD-13C 2.0 56
1,2,3,7,8-PeCDD 1.0 1.00 1,2,3,6,7,8-HxCDD-13C 2.0 54100
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 39 R

1,2,3,4,7,8,9-HpCDF-13C 2.0 56 Y
1,2,3,4,7,8-HxCDF 1.0 1.1 1,2,3,4,6,7,8-HpCDD-13C 2.0 40115
1,2,3,6,7,8-HxCDF 1.0 0.98 OCDD-13C 4.0 4598 Y
2,3,4,6,7,8-HxCDF 1.0 1.00 100
1,2,3,7,8,9-HxCDF 1.0 1.0 1,2,3,4-TCDD-13C 2.0 NA105
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.1 2,3,7,8-TCDD-37Cl4 0.20 106109
1,2,3,6,7,8-HxCDD 1.0 1.1 109
1,2,3,7,8,9-HxCDD 1.0 1.3 134 R
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.1 110
1,2,3,4,7,8,9-HpCDF 1.0 1.0 104
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.0 102
Total  HpCDD

OCDF 2.0 2.0 101
OCDD 2.0 2.4 118

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
* = See Discussion
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-94753
F211204B_04

JRH

20.6 g
F211126
F211204B_02 &  F211204B_18

Matrix
Dilution
Extracted
Analyzed

Solid

11/25/2021  12:20
12/04/2021  11:34

5

Method Blank ID BLANK-94752

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.23 2,3,7,8-TCDF-13C 2.0 59114 DD
Total TCDF 2,3,7,8-TCDD-13C 2.0 58 D

1,2,3,7,8-PeCDF-13C 2.0 63 D
2,3,7,8-TCDD 0.20 0.24 2,3,4,7,8-PeCDF-13C 2.0 65120 DD
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 72 D

1,2,3,4,7,8-HxCDF-13C 2.0 94 D
1,2,3,7,8-PeCDF 1.0 1.0 1,2,3,6,7,8-HxCDF-13C 2.0 108101 DD
2,3,4,7,8-PeCDF 1.0 1.0 2,3,4,6,7,8-HxCDF-13C 2.0 93100 DD
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 62 D

1,2,3,4,7,8-HxCDD-13C 2.0 102 D
1,2,3,7,8-PeCDD 1.0 0.96 1,2,3,6,7,8-HxCDD-13C 2.0 10296 DD
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 106 D

1,2,3,4,7,8,9-HpCDF-13C 2.0 81 D
1,2,3,4,7,8-HxCDF 1.0 1.2 1,2,3,4,6,7,8-HpCDD-13C 2.0 101121 DD
1,2,3,6,7,8-HxCDF 1.0 1.1 OCDD-13C 4.0 68105 DD
2,3,4,6,7,8-HxCDF 1.0 1.1 109 D
1,2,3,7,8,9-HxCDF 1.0 1.1 1,2,3,4-TCDD-13C 2.0 NA107 DD
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA D

1,2,3,4,7,8-HxCDD 1.0 1.1 2,3,7,8-TCDD-37Cl4 0.20 64105 DD
1,2,3,6,7,8-HxCDD 1.0 1.2 118 D
1,2,3,7,8,9-HxCDD 1.0 0.89 89 D
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.1 112 D
1,2,3,4,7,8,9-HpCDF 1.0 1.1 112 D
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.1 105 D
Total  HpCDD

OCDF 2.0 2.2 112 D
OCDD 2.0 2.3 115 D

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
* = See Discussion
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCSD-94738
F211129B_15

SMT

986 mL
F211126
F211129A_17 &  F211129B_16

Matrix
Dilution
Extracted
Analyzed

Water

11/24/2021  09:55
11/30/2021  09:33

NA

Method Blank ID BLANK-94736

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.22 2,3,7,8-TCDF-13C 2.0 84112
Total TCDF 2,3,7,8-TCDD-13C 2.0 74

1,2,3,7,8-PeCDF-13C 2.0 83
2,3,7,8-TCDD 0.20 0.26 2,3,4,7,8-PeCDF-13C 2.0 83129
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 85

1,2,3,4,7,8-HxCDF-13C 2.0 87
1,2,3,7,8-PeCDF 1.0 1.1 1,2,3,6,7,8-HxCDF-13C 2.0 98109
2,3,4,7,8-PeCDF 1.0 1.1 2,3,4,6,7,8-HxCDF-13C 2.0 96106
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 82

1,2,3,4,7,8-HxCDD-13C 2.0 87
1,2,3,7,8-PeCDD 1.0 1.0 1,2,3,6,7,8-HxCDD-13C 2.0 86104
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 61

1,2,3,4,7,8,9-HpCDF-13C 2.0 71 Y
1,2,3,4,7,8-HxCDF 1.0 1.2 1,2,3,4,6,7,8-HpCDD-13C 2.0 60119
1,2,3,6,7,8-HxCDF 1.0 1.1 OCDD-13C 4.0 52107 Y
2,3,4,6,7,8-HxCDF 1.0 1.1 110
1,2,3,7,8,9-HxCDF 1.0 1.1 1,2,3,4-TCDD-13C 2.0 NA108
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.1 2,3,7,8-TCDD-37Cl4 0.20 102115
1,2,3,6,7,8-HxCDD 1.0 1.2 118
1,2,3,7,8,9-HxCDD 1.0 1.1 114
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.2 115
1,2,3,4,7,8,9-HpCDF 1.0 1.1 110
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.1 106
Total  HpCDD

OCDF 2.0 2.3 116
OCDD 2.0 2.3 116

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
* = See Discussion
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Client

Spike 1 ID
Spike 1 Filename F211129B_14

LCS-94737

PACE Indianapolis

Spike Recovery Relative Percent Difference (RPD) Results

Spike 2 ID
Spike 2 Filename F211129B_15

LCSD-94738

Method 8290

Spike 1 Spike 2
Compound %REC %REC %RPD

2,3,7,8-TCDF 110 112 1.8
2,3,7,8-TCDD 118 129 8.9
1,2,3,7,8-PeCDF 102 109 6.6
2,3,4,7,8-PeCDF 101 106 4.8
1,2,3,7,8-PeCDD 100 104 3.9
1,2,3,4,7,8-HxCDF 115 119 3.4
1,2,3,6,7,8-HxCDF 98 107 8.8
2,3,4,6,7,8-HxCDF 100 110 9.5
1,2,3,7,8,9-HxCDF 105 108 2.8
1,2,3,4,7,8-HxCDD 109 115 5.4
1,2,3,6,7,8-HxCDD 109 118 7.9
1,2,3,7,8,9-HxCDD 134 114 16.1
1,2,3,4,6,7,8-HpCDF 110 115 4.4
1,2,3,4,7,8,9-HpCDF 104 110 5.6
1,2,3,4,6,7,8-HpCDD 102 106 3.8
OCDF 101 116 13.8
OCDD 118 116 1.7

%REC = Percent Recovered
RPD = The difference between the two values divided by the mean value
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Pace Analytical Services, LLC.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

REPORTOFLABORATORYANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

This report presents the results from the analyses performed on sixteen samples submitted  by  a
representative of Pace Analytical Services, LLC. The samples were analyzed for the  presence  or  absence
of polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs)  using  a  modified  version
of USEPA Method 8290. The reporting limits were set to correspond to the lowest calibration  points  and
were adjusted for sample extraction amount. Estimated maximum possible concentration  (EMPC)  values
were treated as positives in the toxic equivalence calculations. This report was revised as a  level  four  data
package.

Second column confirmation analyses of 2,3,7,8-TCDF values obtained from  the  primary  (DB5-MS)
column are performed only when specifically requested for a project and only when  the  values  are  above
the concentration of the lowest calibration standard. Typical resolution for this isomer using  the  DB5-MS
column ranges from  25-30%.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the  sample  extracts  ranged
from 32-115%. Except for eight low values, which were flagged "R" on the results tables,  the  labeled
internal standard recoveries obtained for this project were within the 40-135% target  range  specified  in
Method 8290. Also, since the quantification of the native 2,3,7,8-substituted congeners was  based  on
isotope dilution, the data were automatically corrected for variation in recovery and  accurate  values  were
obtained. Values obtained from analyses of diluted extracts were flagged  "D".

A laboratory method blank was prepared and analyzed with each sample batch as part of  our  routine
quality control procedures. The results show the blanks to be free of PCDDs and PCDFs at  the  reporting
limits.

Laboratory spike samples were also prepared with each sample batch using clean reference  matrix  that
had been fortified with native standard materials. The results show that the  spiked  native  compounds
were recovered at 89-134% with relative percent differences of  1.7-16.1%.  The  recovery  value  obtained
for 1,2,3,7,8,9-HxCDD in LCS-94737 was above the 70-130% target range for the  method  and  flagged  "R"
on the results table; this may indicate a high bias for this congener in these  determinations,  however,
1,2,3,7,8,9-HxCDD was not detected in the associated field samples. Matrix spikes were  prepared  with
the solid sample batch using sample material from a separate project; results from these analyses  will  be
provided upon request. Matrix spikes were not prepared with the water  sample  batch.

The responses obtained for selected labeled congeners in calibration  standard  analyses  L211202B_21
and F211129B_16 were outside the target range. As specified in our procedures for  this  method,  the
averages of the daily response factors for these compounds were used in the calculations  for  the  samples
from these runshifts. The affected values were flagged "Y" on the results tables. It should  be  noted  that
the accuracy of the native congener determinations was not impacted by  these  deviations.

DISCUSSION
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Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

Missouri 10100

A2LA 2926.01 Montana CERT0092

Alabama 40770 Nebraska NE-OS-18-06

Alaska-DW MN00064 Nevada MN00064

Alaska-UST 17-009 New Hampshire 2081

Arizona AZ0014 New Jersey MN002

Arkansas - WW 88-0680 New York 11647

Arkansas-DW MN00064 North Carolina- 27700

California 2929 North Carolina- 530

Colorado MN00064 North Dakota R-036

Connecticut PH-0256 Ohio-DW 41244

Florida E87605 Ohio-VAP (170 CL101

Georgia 959 Ohio-VAP (180 CL110

Hawaii MN00064 Oklahoma 9507

Idaho MN00064 Oregon- rimary MN300001

Illinois 200011 Oregon-Second MN200001

Indiana C-MN-01 Pennsylvania 68-00563

Iowa 368 Puerto Rico MN00064

Kansas E-10167 South Carolina 74003

Kentucky-DW 90062 Tennessee TN02818

Kentucky-WW 90062 Texas T104704192

Louisiana-DEQ AI-84596 Utah MN00064

Louisiana-DW MN00064 Vermont VT-027053137

Maine MN00064 Virginia 460163

Maryland 322 Washington C486

Michigan 9909 West Virginia-D 382

Minnesota 027-053-137 West Virginia-D 9952C

Minnesota-Ag via MN  027-053 Wisconsin 999407970

Minnesota-Petr 1240 Wyoming-UST via A2LA 2926.

Mississippi MN00064
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Reporting Flags

A =

B =

C =

D =

E =

I =

J =

L =

Nn =

P =

R =

S =

U  =

V =

X  =

Y  =

*  =

Reporting Limit based on signal to noise (EDL)

Less than 10x higher than method blank level

Result obtained from confirmation analysis

Result obtained from analysis of diluted sample

Exceeds calibration range

Interferencepresent

Estimated value

Suppressive interference, analyte may be biased low

Value obtained from additional analysis

PCDEInterference

Recovery outside target range

Peak saturated

Analyte not detected

Result verified by confirmation analysis

%D Exceeds limits

Calculated using average of daily RFs

SeeDiscussion
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2,3,7,8-TCDD Equivalency Factors (TEFs) for the
Polychlorinated Dibenzo-p-dioxins and Dibenzofurans

WHO2005 Factors

Compound TEF

2,3,7,8-TCDD 1.000000
1,2,3,7,8-PeCDD 1.000000
1,2,3,4,7,8-HxCDD 0.100000
1,2,3,6,7,8-HxCDD 0.100000
1,2,3,7,8,9-HxCDD 0.100000
1,2,3,4,6,7,8-HpCDD 0.010000
OCDD 0.000300
Total TCDD 0.000000
Total PeCDD 0.000000
Total HxCDD 0.000000
Total HpCDD 0.000000

2,3,7,8-TCDF 0.100000
1,2,3,7,8-PeCDF 0.030000
2,3,4,7,8-PeCDF 0.300000
1,2,3,4,7,8-HxCDF 0.100000
1,2,3,6,7,8-HxCDF 0.100000
2,3,4,6,7,8-HxCDF 0.100000
1,2,3,7,8,9-HxCDF 0.100000
1,2,3,4,6,7,8-HpCDF 0.010000
1,2,3,4,7,8,9-HpCDF 0.010000
OCDF 0.000300
Total TCDF 0.000000
Total PeCDF 0.000000
Total HxCDF 0.000000
Total HpCDF 0.000000
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SampleIDCrossReference

Client Sample ID Sample TypeDate ReceivedPace Sample ID

PPDSED-21-L02 S Solid11/19/202150303213001

PPDSED-21-L02 W Water11/19/202150303213002

PPDSED-21-L02FD S Solid11/19/202150303213003

PPDSED-21-L01 S Solid11/19/202150303213004

PPDSED-21-L01 W Water11/19/202150303213005

PPDSED-21-M02 S Solid11/19/202150303213006

PPDSED-21-M01 S Solid11/19/202150303213007

PPDSED-21-N02 S Solid11/19/202150303213008

PPDSED-21-N01 S Solid11/19/202150303213009

PPDSED-21-002 S Solid11/19/202150303213010

PPDSED-21-L02FD W Water11/19/202150303213011

PPDSED-21-M02 W Water11/19/202150303213012

PPDSED-21-M01 W Water11/19/202150303213013

PPDSED-21-N02 W Water11/19/202150303213014

PPDSED-21-N01 W Water11/19/202150303213015

PPDSED-21-O02 W Water11/19/202150303213016
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EB-31865

Internal Std.

Native

Cl37 Std.

Recovery

Tridecane

Others

FL-I-21266-006

FL-N-20170-184

DWCL4-20170-191

FL-R-21266-005

A0404617

100

50

50

10

10

MF

PED

PED

MF

MF

Standards Name/ID Amount Initial
s

Witness Expiration Date

11/24/21 09:55

11/24/21 11:25

AS

AS

11/05/22

08/25/22

09/16/22

11/05/22

Extraction On (Date/Time):

Extraction Off (Date/Time):

Dioxin Water

10BALXBalance:

Sep Funnel

Time of Spiking: Toluene Lot #

MeCl Lot #

Hexane Lot #

Extract Solvents:

211285

DI-3QC Matrix Lot #:

11/24/21 08:45

SPE Filter Lot:

# Sample ID In
te

rn
a
l

S
ta

n
d
a
rd

s

N
a
ti
v
e

S
ta

n
d
a
rd

s

F
u
ll 

B
o
tt
le

W
e

ig
h

t

p
H

/R
e

s
C

l

C
h

e
c
k

p
H

A
d

ju
s
te

d

G
la

s
s
w

a
re

S
e

t

L
o
c
a
ti
o
n

CommentsE
m

p
ty

 B
o

tt
le

W
e

ig
h

t

 BLANK-94736 x 1496.21 x514.5

 LCS-94737 x x 1507.72 x514.7

 LCSD-94738 x x 1504.43 x518.0

 5283209001 x 1596.34 x 10-C29-409
1613 T-O

577.2

 35676657001 x5 x 10-C29-408
1613T-O

 10588245003 x 1444.36 x 10-C29-399
8290T-O

457.1

 10588245009 x 1463.47 x 10-C29-401
8290T-O

457.1

 50303213002 x 1407.58 x 10-C29-402
8290,T-O

509.1

 50303213005 x 1337.99 x 10-C29-402
8290,T-O

459.4

 50303213011 x 1395.910 x 10-C29-401
8290,T-O

498.2

 50303213012 x 1357.711 x 10-C29-401
8290,T-O

458.0

 50303213013 x 1411.812 x 10-C29-402
8290,T-O

456.7

 50303213014 x 1380.313 x 10-C29-402
8290,T-O

458.1

 50303213015 x 1403.514 x 10-C29-402
8290,T-O

455.5

 50303213016 x 1391.015 x 10-C29-402
8290,T-O

456.4

 10588818001 x 1425.616 x 10-C29-417
1613 TD/TF

448.9

 10588818002 x 1427.717 x 10-C29-417
1613 TD/TF

446.5

 10588853001 x 1550.518 x 10-C29-417
8290 TCDD

523.7

 50302724027 x 1455.119 x 10-C29-541
8290T-O

456.7

 50302724028 x 1446.220 x 10-C29-541
8290T-O

456.0

 50302724030 x 1449.321 x 10-C29-541
8290T-O

453.4

 5283208001 x 1633.522 x 10-C29-408
1613 T-O

576.7

 10588854001 x23 x 10-C29-417

Relinquished By: M Felea Received By: Date: 
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Batch Notes: EB-31865

11/25/2021

CW1/MF

213846

Q758

724

765

891

11/25/2021

CW1/MF

213846

Q758

2008

Q758

150XX

Silica

Sample 23 diluted to 1L with di-3 due to dark color 11/24/21
samples 16 and 17 were chlorinated; added sodium thiosulfate 11/24/21

Alumina Carbon Florisil

Acid Base

Date

Initials

Hexane Lot #

Dispenser

Neutral Batch

Basic Batch

Acid Batch

Date

Initials

60% Batch

Dispenser

Alumina Lot #

Hexane Lot #

Dispenser

Date

Initials

Dispenser

75% Batch

Hexane Lot #

Dispenser

50% Batch

Date

Initials

6% Batch

Dispenser

Florisil Lot #

Hexane Lot #

Dispenser

Toluene Lot #

Dispenser

Dispenser

Base Batch

Sulphuric Acid Lot #

Methanol Lot #

Dispenser

Sulfate Batch

2 of 2Print Revision: 2

Page 12 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



EB-31872

Internal Std.

Native

Cl37 Std.

Recovery

Tridecane

Others

FL-I-21266-006

FL-N-20170-184

DWCL4-20170-191

FL-R-21266-005

A0404617

100

50

50

10

10

PED

AH

AH

MF

MF

Standards Name/ID Amount Initial
s

Witness Expiration Date

11/25/21 12:20

11/26/21 07:00

JEF

JEF

11/05/22

08/25/22

09/16/22

11/05/22

Extraction On (Date/Time):

Extraction Off (Date/Time):

Dioxin Solid

10BALYBalance:

Soxhlet

Time of Spiking:

Toluene Lot #

MeCl Lot #

Hexane Lot #

Extract Solvents:

215781SAND 210301QC Matrix Lot #:

11/25/21 11:20

Q763

Q763

Q763

Q763

Q763

Dispenser

# Sample ID In
te

rn
a
l

S
ta

n
d
a
rd

s

N
a
ti
v
e

S
ta

n
d
a
rd

s

E
x
tr

a
c
te

d

m
L
 o

r 
g

G
la

s
s
w

a
re

S
e

t

L
o
c
a
ti
o
n

Comments

 BLANK-94752 x 20.41 

 LCS-94753 x x 20.62 

 10588637012-MS x x 5.93 Rcving

 10588637012-MSD x x 5.64 Rcving

 10586163002-R x 5.85 Rcving

 10586163003-R x 6.26 Rcving

 70195319001 x 10.87 Rcving

 70195319002 x 14.38 Rcving

 70195319003 x 12.09 Rcving

 10588515002 x 20.110 Rcving

 10588515003 x 20.111 Rcving

 10588515004 x 20.212 Rcving

 50303213001 x 16.713 10-C16-253

 50303213003 x 15.914 10-C16-253

 50303213004 x 16.915 10-C16-253

 50303213006 x 12.716 10-C16-253

 50303213007 x 13.917 10-C16-253

 50303213008 x 14.418 10-C16-253

 50303213009 x 16.319 10-C16-253

 50303213010 x 16.320 10-C16-253

 10588637001 x 5.421 Rcving

 10588637002 x 5.522 Rcving

 10588637003 x 5.523 Rcving

 10588637004 x 5.324 Rcving

Relinquished By: M Felea Received By: Date: 
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Batch Notes: EB-31872

11/30/2021

CW1/PED

214237

Q758

724

765

891

11/30/2021

CW1/PED

214237

Q758

2008

Q758

150XX

11/30/2021

CW1/PED

215758

Q757

214237

Q758

Silica Alumina Carbon Florisil

Acid Base

Date

Initials

Hexane Lot #

Dispenser

Neutral Batch

Basic Batch

Acid Batch

Date

Initials

60% Batch

Dispenser

Alumina Lot #

Hexane Lot #

Dispenser

Date

Initials

Dispenser

75% Batch

Hexane Lot #

Dispenser

50% Batch

Date

Initials

6% Batch

Dispenser

Florisil Lot #

Hexane Lot #

Dispenser

Toluene Lot #

Dispenser

Dispenser

Base Batch

Sulphuric Acid Lot #

Methanol Lot #

Dispenser

2 of 2Print Revision: 3
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REPORTOFLABORATORYANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Sample ID

Container

Weight Wet Weight Dry Weight % Moisture % Solids Assayed

50303213001 1.2611 9.8231 6.9534 33.5167 66.4833 11/25/2021

50303213003 1.2713 9.1184 6.6008 32.0831 67.9169 11/25/2021

50303213004 1.2773 9.2923 6.6508 32.9569 67.0431 11/25/2021

50303213006 1.2696 9.3662 7.3603 24.7745 75.2255 11/25/2021

50303213007 1.2701 9.7475 7.8004 22.9681 77.0319 11/25/2021

50303213008 1.2727 9.9755 7.7949 25.0563 74.9437 11/25/2021

50303213009 1.2778 9.9764 7.8737 24.1728 75.8272 11/25/2021

50303213010 1.2714 9.1933 6.652 32.0794 67.9206 11/25/2021

Solid Sample Moisture Log
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Client names have been blacked out on notebook pages in  order  to  preserve  client  confidentiality
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H033 Rev.00  (28Sep2009)  Pace Analytical Services, Inc – MN Lab 

Analysis Key Code List 

 

 
 

- = Not used     RRM = ReRun - Matrix 

 

a = Worked up    RRLM = ReRun – Lock Mass 

 

# = See comment # below   RRBI = ReRun – Bad Injection 

 

Li = Liner, replace or clean    RRRT = ReRun – Retention Time shift 

 

Ba = Baseplate, change   RR>S = Rerun – need better Sensitivity 

 

SyB = Syringe, replace – bent  Re = Re-extract 

 

SyP = Syringe, replace – plugged  AS = Adjust Slits 

 

SyO = Syringe, replace – other  LC = Leak Check 

 

IS = Injector Septum, replace   RB = Re-Boot system 

 

BS = Batch Septum, replace   CiS = Cleaned inner Source 

 

Fi = Filament, replace    CoS = Cleaned outer Source 

 

Co = Contacts, adjust    AiS = Alternate inner Source 

 

Ca = re-Calibrate    AoS = Alternate outer Source 

 

Tu = Tune     <Y = Adjust Y focus down 

 

TC = Tune and Calibrate   >Y = Adjust Y focus up 

 

CC () = Cut Column (length cut)  Di () = Dilution needed (amount needed) 

 

CO = Carry-Over possible   FE = Front End – liner, baseplate and septum 
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Appendix B

Sample Analysis  Summary
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L02 S
50303213001
L211202B_07
SMT

33.5
16.7 g

11.1 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/16/2021  10:25
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  14:51

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF 5.9 0.90 2,3,7,8-TCDF-13C 2.00 76-----
Total TCDF 22 0.90 2,3,7,8-TCDD-13C 2.00 74-----

1,2,3,7,8-PeCDF-13C 2.00 56
2,3,7,8-TCDD ND 0.90 2,3,4,7,8-PeCDF-13C 2.00 48-----
Total  TCDD ND 0.90 1,2,3,7,8-PeCDD-13C 2.00 57-----

1,2,3,4,7,8-HxCDF-13C 2.00 77
1,2,3,7,8-PeCDF ND 4.5 1,2,3,6,7,8-HxCDF-13C 2.00 77-----
2,3,4,7,8-PeCDF ND 4.5 2,3,4,6,7,8-HxCDF-13C 2.00 70-----
Total PeCDF 7.6 4.5 1,2,3,7,8,9-HxCDF-13C 2.00 55-----

1,2,3,4,7,8-HxCDD-13C 2.00 77
1,2,3,7,8-PeCDD ND 4.5 1,2,3,6,7,8-HxCDD-13C 2.00 69-----
Total PeCDD ND 4.5 1,2,3,4,6,7,8-HpCDF-13C 2.00 54-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 40
1,2,3,4,7,8-HxCDF ND 4.5 1,2,3,4,6,7,8-HpCDD-13C 2.00 56-----
1,2,3,6,7,8-HxCDF ND 4.5 OCDD-13C 4.00 35----- RY
2,3,4,6,7,8-HxCDF ND 4.5-----
1,2,3,7,8,9-HxCDF ND 4.5 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.5 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.5 2,3,7,8-TCDD-37Cl4 0.20 80-----
1,2,3,6,7,8-HxCDD ND 4.5-----
1,2,3,7,8,9-HxCDD ND 4.5-----
Total HxCDD ND 4.5-----

1,2,3,4,6,7,8-HpCDF ND 4.5 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.5 Equivalence: 0.67 ng/Kg-----
Total HpCDF ND 4.5 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 6.4 4.5-----
Total  HpCDD 13 4.5-----

OCDF ND 9.0-----
OCDD 60 9.0-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L02 W
50303213002
L211130B_08
SMT

NA
898 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/16/2021  11:25
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  19:08

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 81-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 72-----

1,2,3,7,8-PeCDF-13C 2.00 94
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 96-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 102-----

1,2,3,4,7,8-HxCDF-13C 2.00 80
1,2,3,7,8-PeCDF ND 56 1,2,3,6,7,8-HxCDF-13C 2.00 82-----
2,3,4,7,8-PeCDF ND 56 2,3,4,6,7,8-HxCDF-13C 2.00 83-----
Total PeCDF ND 56 1,2,3,7,8,9-HxCDF-13C 2.00 83-----

1,2,3,4,7,8-HxCDD-13C 2.00 82
1,2,3,7,8-PeCDD ND 56 1,2,3,6,7,8-HxCDD-13C 2.00 75-----
Total PeCDD ND 56 1,2,3,4,6,7,8-HpCDF-13C 2.00 83-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 83
1,2,3,4,7,8-HxCDF ND 56 1,2,3,4,6,7,8-HpCDD-13C 2.00 92-----
1,2,3,6,7,8-HxCDF ND 56 OCDD-13C 4.00 73-----
2,3,4,6,7,8-HxCDF ND 56-----
1,2,3,7,8,9-HxCDF ND 56 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 56 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 56 2,3,7,8-TCDD-37Cl4 0.20 86-----
1,2,3,6,7,8-HxCDD ND 56-----
1,2,3,7,8,9-HxCDD ND 56-----
Total HxCDD ND 56-----

1,2,3,4,6,7,8-HpCDF ND 56 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 56 Equivalence: 0.00 pg/L-----
Total HpCDF ND 56 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 56-----
Total  HpCDD ND 56-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L02FD S
50303213003
L211202B_08
SMT

32.1
15.9 g

10.8 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/16/2021  10:25
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  15:34

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF 5.1 0.93 2,3,7,8-TCDF-13C 2.00 76-----
Total TCDF 12 0.93 2,3,7,8-TCDD-13C 2.00 76-----

1,2,3,7,8-PeCDF-13C 2.00 57
2,3,7,8-TCDD ND 0.93 2,3,4,7,8-PeCDF-13C 2.00 49-----
Total  TCDD ND 0.93 1,2,3,7,8-PeCDD-13C 2.00 57-----

1,2,3,4,7,8-HxCDF-13C 2.00 81
1,2,3,7,8-PeCDF ND 4.6 1,2,3,6,7,8-HxCDF-13C 2.00 82-----
2,3,4,7,8-PeCDF ND 4.6 2,3,4,6,7,8-HxCDF-13C 2.00 75-----
Total PeCDF 12 4.6 1,2,3,7,8,9-HxCDF-13C 2.00 55-----

1,2,3,4,7,8-HxCDD-13C 2.00 79
1,2,3,7,8-PeCDD ND 4.6 1,2,3,6,7,8-HxCDD-13C 2.00 74-----
Total PeCDD ND 4.6 1,2,3,4,6,7,8-HpCDF-13C 2.00 52-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 40
1,2,3,4,7,8-HxCDF ND 4.6 1,2,3,4,6,7,8-HpCDD-13C 2.00 54-----
1,2,3,6,7,8-HxCDF ND 4.6 OCDD-13C 4.00 32----- RY
2,3,4,6,7,8-HxCDF ND 4.6-----
1,2,3,7,8,9-HxCDF ND 4.6 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 5.3 4.6 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.6 2,3,7,8-TCDD-37Cl4 0.20 86-----
1,2,3,6,7,8-HxCDD ND 4.6-----
1,2,3,7,8,9-HxCDD ND 4.6-----
Total HxCDD ND 4.6-----

1,2,3,4,6,7,8-HpCDF ND 4.6 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.6 Equivalence: 0.61 ng/Kg-----
Total HpCDF ND 4.6 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 7.6 4.6-----
Total  HpCDD 17 4.6-----

OCDF ND 9.3-----
OCDD 64 9.3-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L01 S
50303213004
L211202B_09
SMT

33.0
17.0 g

11.4 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/16/2021  13:30
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  16:18

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.88 2,3,7,8-TCDF-13C 2.00 68-----
Total TCDF ND 0.88 2,3,7,8-TCDD-13C 2.00 64-----

1,2,3,7,8-PeCDF-13C 2.00 63
2,3,7,8-TCDD ND 0.88 2,3,4,7,8-PeCDF-13C 2.00 60-----
Total  TCDD ND 0.88 1,2,3,7,8-PeCDD-13C 2.00 67-----

1,2,3,4,7,8-HxCDF-13C 2.00 74
1,2,3,7,8-PeCDF ND 4.4 1,2,3,6,7,8-HxCDF-13C 2.00 75-----
2,3,4,7,8-PeCDF ND 4.4 2,3,4,6,7,8-HxCDF-13C 2.00 66-----
Total PeCDF ND 4.4 1,2,3,7,8,9-HxCDF-13C 2.00 59-----

1,2,3,4,7,8-HxCDD-13C 2.00 75
1,2,3,7,8-PeCDD ND 4.4 1,2,3,6,7,8-HxCDD-13C 2.00 68-----
Total PeCDD ND 4.4 1,2,3,4,6,7,8-HpCDF-13C 2.00 52-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 38 R
1,2,3,4,7,8-HxCDF ND 4.4 1,2,3,4,6,7,8-HpCDD-13C 2.00 54-----
1,2,3,6,7,8-HxCDF ND 4.4 OCDD-13C 4.00 34----- RY
2,3,4,6,7,8-HxCDF ND 4.4-----
1,2,3,7,8,9-HxCDF ND 4.4 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.4 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.4 2,3,7,8-TCDD-37Cl4 0.20 68-----
1,2,3,6,7,8-HxCDD ND 4.4-----
1,2,3,7,8,9-HxCDD ND 4.4-----
Total HxCDD ND 4.4-----

1,2,3,4,6,7,8-HpCDF ND 4.4 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.4 Equivalence: 0.0076  ng/Kg-----
Total HpCDF ND 4.4 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 4.4-----
Total  HpCDD ND 4.4-----

OCDF ND 8.8-----
OCDD 25 8.8-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L01 W
50303213005
L211130B_09
SMT

NA
879 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/16/2021  13:45
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  19:51

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 91-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 84-----

1,2,3,7,8-PeCDF-13C 2.00 107
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 108-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 115-----

1,2,3,4,7,8-HxCDF-13C 2.00 86
1,2,3,7,8-PeCDF ND 57 1,2,3,6,7,8-HxCDF-13C 2.00 84-----
2,3,4,7,8-PeCDF ND 57 2,3,4,6,7,8-HxCDF-13C 2.00 91-----
Total PeCDF ND 57 1,2,3,7,8,9-HxCDF-13C 2.00 94-----

1,2,3,4,7,8-HxCDD-13C 2.00 89
1,2,3,7,8-PeCDD ND 57 1,2,3,6,7,8-HxCDD-13C 2.00 80-----
Total PeCDD ND 57 1,2,3,4,6,7,8-HpCDF-13C 2.00 90-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 91
1,2,3,4,7,8-HxCDF ND 57 1,2,3,4,6,7,8-HpCDD-13C 2.00 99-----
1,2,3,6,7,8-HxCDF ND 57 OCDD-13C 4.00 79-----
2,3,4,6,7,8-HxCDF ND 57-----
1,2,3,7,8,9-HxCDF ND 57 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 57 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 57 2,3,7,8-TCDD-37Cl4 0.20 101-----
1,2,3,6,7,8-HxCDD ND 57-----
1,2,3,7,8,9-HxCDD ND 57-----
Total HxCDD ND 57-----

1,2,3,4,6,7,8-HpCDF ND 57 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 57 Equivalence: 0.00 pg/L-----
Total HpCDF ND 57 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 57-----
Total  HpCDD ND 57-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-M02 S
50303213006
L211202B_10
SMT

24.8
12.6 g

9.52 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/16/2021  15:40
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  17:01

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 1.1 2,3,7,8-TCDF-13C 2.00 77-----
Total TCDF ND 1.1 2,3,7,8-TCDD-13C 2.00 74-----

1,2,3,7,8-PeCDF-13C 2.00 68
2,3,7,8-TCDD ND 1.1 2,3,4,7,8-PeCDF-13C 2.00 63-----
Total  TCDD ND 1.1 1,2,3,7,8-PeCDD-13C 2.00 69-----

1,2,3,4,7,8-HxCDF-13C 2.00 84
1,2,3,7,8-PeCDF ND 5.3 1,2,3,6,7,8-HxCDF-13C 2.00 82-----
2,3,4,7,8-PeCDF ND 5.3 2,3,4,6,7,8-HxCDF-13C 2.00 77-----
Total PeCDF ND 5.3 1,2,3,7,8,9-HxCDF-13C 2.00 67-----

1,2,3,4,7,8-HxCDD-13C 2.00 89
1,2,3,7,8-PeCDD ND 5.3 1,2,3,6,7,8-HxCDD-13C 2.00 73-----
Total PeCDD ND 5.3 1,2,3,4,6,7,8-HpCDF-13C 2.00 61-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 48
1,2,3,4,7,8-HxCDF ND 5.3 1,2,3,4,6,7,8-HpCDD-13C 2.00 65-----
1,2,3,6,7,8-HxCDF ND 5.3 OCDD-13C 4.00 44----- Y
2,3,4,6,7,8-HxCDF ND 5.3-----
1,2,3,7,8,9-HxCDF ND 5.3 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 5.3 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 5.3 2,3,7,8-TCDD-37Cl4 0.20 79-----
1,2,3,6,7,8-HxCDD ND 5.3-----
1,2,3,7,8,9-HxCDD ND 5.3-----
Total HxCDD ND 5.3-----

1,2,3,4,6,7,8-HpCDF ND 5.3 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 5.3 Equivalence: 0.088 ng/Kg-----
Total HpCDF 5.8 5.3 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 7.1 5.3-----
Total  HpCDD 15 5.3-----

OCDF ND 11-----
OCDD 57 11-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-M01 S
50303213007
L211202B_11
SMT

23.0
13.9 g

10.7 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/16/2021  16:30
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  17:45

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.94 2,3,7,8-TCDF-13C 2.00 73-----
Total TCDF ND 0.94 2,3,7,8-TCDD-13C 2.00 75-----

1,2,3,7,8-PeCDF-13C 2.00 72
2,3,7,8-TCDD ND 0.94 2,3,4,7,8-PeCDF-13C 2.00 68-----
Total  TCDD ND 0.94 1,2,3,7,8-PeCDD-13C 2.00 76-----

1,2,3,4,7,8-HxCDF-13C 2.00 79
1,2,3,7,8-PeCDF ND 4.7 1,2,3,6,7,8-HxCDF-13C 2.00 81-----
2,3,4,7,8-PeCDF ND 4.7 2,3,4,6,7,8-HxCDF-13C 2.00 72-----
Total PeCDF ND 4.7 1,2,3,7,8,9-HxCDF-13C 2.00 64-----

1,2,3,4,7,8-HxCDD-13C 2.00 83
1,2,3,7,8-PeCDD ND 4.7 1,2,3,6,7,8-HxCDD-13C 2.00 70-----
Total PeCDD ND 4.7 1,2,3,4,6,7,8-HpCDF-13C 2.00 57-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 36 R
1,2,3,4,7,8-HxCDF ND 4.7 1,2,3,4,6,7,8-HpCDD-13C 2.00 61-----
1,2,3,6,7,8-HxCDF ND 4.7 OCDD-13C 4.00 42----- Y
2,3,4,6,7,8-HxCDF ND 4.7-----
1,2,3,7,8,9-HxCDF ND 4.7 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.7 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.7 2,3,7,8-TCDD-37Cl4 0.20 83-----
1,2,3,6,7,8-HxCDD ND 4.7-----
1,2,3,7,8,9-HxCDD ND 4.7-----
Total HxCDD ND 4.7-----

1,2,3,4,6,7,8-HpCDF ND 4.7 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.7 Equivalence: 0.0033  ng/Kg-----
Total HpCDF ND 4.7 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 4.7-----
Total  HpCDD ND 4.7-----

OCDF ND 9.4-----
OCDD 11 9.4-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-N02 S
50303213008
L211202B_12
SMT

25.1
14.4 g

10.8 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/17/2021  11:40
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  18:29

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.93 2,3,7,8-TCDF-13C 2.00 78-----
Total TCDF ND 0.93 2,3,7,8-TCDD-13C 2.00 75-----

1,2,3,7,8-PeCDF-13C 2.00 79
2,3,7,8-TCDD ND 0.93 2,3,4,7,8-PeCDF-13C 2.00 75-----
Total  TCDD ND 0.93 1,2,3,7,8-PeCDD-13C 2.00 86-----

1,2,3,4,7,8-HxCDF-13C 2.00 82
1,2,3,7,8-PeCDF ND 4.6 1,2,3,6,7,8-HxCDF-13C 2.00 84-----
2,3,4,7,8-PeCDF ND 4.6 2,3,4,6,7,8-HxCDF-13C 2.00 77-----
Total PeCDF ND 4.6 1,2,3,7,8,9-HxCDF-13C 2.00 69-----

1,2,3,4,7,8-HxCDD-13C 2.00 86
1,2,3,7,8-PeCDD ND 4.6 1,2,3,6,7,8-HxCDD-13C 2.00 76-----
Total PeCDD ND 4.6 1,2,3,4,6,7,8-HpCDF-13C 2.00 65-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 39 R
1,2,3,4,7,8-HxCDF ND 4.6 1,2,3,4,6,7,8-HpCDD-13C 2.00 71-----
1,2,3,6,7,8-HxCDF ND 4.6 OCDD-13C 4.00 48----- Y
2,3,4,6,7,8-HxCDF ND 4.6-----
1,2,3,7,8,9-HxCDF ND 4.6 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.6 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.6 2,3,7,8-TCDD-37Cl4 0.20 78-----
1,2,3,6,7,8-HxCDD ND 4.6-----
1,2,3,7,8,9-HxCDD ND 4.6-----
Total HxCDD ND 4.6-----

1,2,3,4,6,7,8-HpCDF ND 4.6 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.6 Equivalence: 0.0061  ng/Kg-----
Total HpCDF ND 4.6 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 4.6-----
Total  HpCDD ND 4.6-----

OCDF ND 9.3-----
OCDD 20 9.3-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-N01 S
50303213009
L211202B_13
SMT

24.2
16.3 g

12.3 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/17/2021  12:30
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  19:12

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.81 2,3,7,8-TCDF-13C 2.00 73-----
Total TCDF ND 0.81 2,3,7,8-TCDD-13C 2.00 70-----

1,2,3,7,8-PeCDF-13C 2.00 61
2,3,7,8-TCDD ND 0.81 2,3,4,7,8-PeCDF-13C 2.00 55-----
Total  TCDD ND 0.81 1,2,3,7,8-PeCDD-13C 2.00 60-----

1,2,3,4,7,8-HxCDF-13C 2.00 82
1,2,3,7,8-PeCDF ND 4.1 1,2,3,6,7,8-HxCDF-13C 2.00 84-----
2,3,4,7,8-PeCDF ND 4.1 2,3,4,6,7,8-HxCDF-13C 2.00 75-----
Total PeCDF ND 4.1 1,2,3,7,8,9-HxCDF-13C 2.00 63-----

1,2,3,4,7,8-HxCDD-13C 2.00 85
1,2,3,7,8-PeCDD ND 4.1 1,2,3,6,7,8-HxCDD-13C 2.00 75-----
Total PeCDD ND 4.1 1,2,3,4,6,7,8-HpCDF-13C 2.00 56-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 43
1,2,3,4,7,8-HxCDF ND 4.1 1,2,3,4,6,7,8-HpCDD-13C 2.00 58-----
1,2,3,6,7,8-HxCDF ND 4.1 OCDD-13C 4.00 40----- Y
2,3,4,6,7,8-HxCDF ND 4.1-----
1,2,3,7,8,9-HxCDF ND 4.1 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.1 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.1 2,3,7,8-TCDD-37Cl4 0.20 73-----
1,2,3,6,7,8-HxCDD ND 4.1-----
1,2,3,7,8,9-HxCDD ND 4.1-----
Total HxCDD ND 4.1-----

1,2,3,4,6,7,8-HpCDF ND 4.1 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.1 Equivalence: 0.0059  ng/Kg-----
Total HpCDF ND 4.1 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 4.1-----
Total  HpCDD ND 4.1-----

OCDF ND 8.1-----
OCDD 20 8.1-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
Y = Calculated using average of daily RFs

RL = Reporting  Limit

Page 36 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-002 S
50303213010
L211202B_14
SMT

32.1
16.2 g

11.0 g
L211124
L211202B_04 &  L211202B_21
BLANK-94752

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Solid
NA
11/17/2021  13:55
11/19/2021  08:50
11/25/2021  12:20
12/02/2021  19:56

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

RL

2,3,7,8-TCDF ND 0.91 2,3,7,8-TCDF-13C 2.00 77-----
Total TCDF ND 0.91 2,3,7,8-TCDD-13C 2.00 74-----

1,2,3,7,8-PeCDF-13C 2.00 78
2,3,7,8-TCDD ND 0.91 2,3,4,7,8-PeCDF-13C 2.00 75-----
Total  TCDD ND 0.91 1,2,3,7,8-PeCDD-13C 2.00 82-----

1,2,3,4,7,8-HxCDF-13C 2.00 78
1,2,3,7,8-PeCDF ND 4.5 1,2,3,6,7,8-HxCDF-13C 2.00 80-----
2,3,4,7,8-PeCDF ND 4.5 2,3,4,6,7,8-HxCDF-13C 2.00 74-----
Total PeCDF ND 4.5 1,2,3,7,8,9-HxCDF-13C 2.00 63-----

1,2,3,4,7,8-HxCDD-13C 2.00 84
1,2,3,7,8-PeCDD ND 4.5 1,2,3,6,7,8-HxCDD-13C 2.00 71-----
Total PeCDD ND 4.5 1,2,3,4,6,7,8-HpCDF-13C 2.00 61-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 36 R
1,2,3,4,7,8-HxCDF ND 4.5 1,2,3,4,6,7,8-HpCDD-13C 2.00 64-----
1,2,3,6,7,8-HxCDF ND 4.5 OCDD-13C 4.00 40----- Y
2,3,4,6,7,8-HxCDF ND 4.5-----
1,2,3,7,8,9-HxCDF ND 4.5 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 4.5 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 4.5 2,3,7,8-TCDD-37Cl4 0.20 79-----
1,2,3,6,7,8-HxCDD ND 4.5-----
1,2,3,7,8,9-HxCDD ND 4.5-----
Total HxCDD ND 4.5-----

1,2,3,4,6,7,8-HpCDF ND 4.5 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 4.5 Equivalence: 0.011 ng/Kg-----
Total HpCDF ND 4.5 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 4.5-----
Total  HpCDD ND 4.5-----

OCDF ND 9.1-----
OCDD 37 9.1-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
R = Recovery outside target range
Y = Calculated using average of daily RFs

RL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-L02FD W
50303213011
L211130B_10
SMT

NA
898 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/16/2021  11:25
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  20:35

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 81-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 74-----

1,2,3,7,8-PeCDF-13C 2.00 90
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 92-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 97-----

1,2,3,4,7,8-HxCDF-13C 2.00 78
1,2,3,7,8-PeCDF ND 56 1,2,3,6,7,8-HxCDF-13C 2.00 76-----
2,3,4,7,8-PeCDF ND 56 2,3,4,6,7,8-HxCDF-13C 2.00 79-----
Total PeCDF ND 56 1,2,3,7,8,9-HxCDF-13C 2.00 83-----

1,2,3,4,7,8-HxCDD-13C 2.00 77
1,2,3,7,8-PeCDD ND 56 1,2,3,6,7,8-HxCDD-13C 2.00 71-----
Total PeCDD ND 56 1,2,3,4,6,7,8-HpCDF-13C 2.00 76-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 77
1,2,3,4,7,8-HxCDF ND 56 1,2,3,4,6,7,8-HpCDD-13C 2.00 87-----
1,2,3,6,7,8-HxCDF ND 56 OCDD-13C 4.00 66-----
2,3,4,6,7,8-HxCDF ND 56-----
1,2,3,7,8,9-HxCDF ND 56 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 56 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 56 2,3,7,8-TCDD-37Cl4 0.20 93-----
1,2,3,6,7,8-HxCDD ND 56-----
1,2,3,7,8,9-HxCDD ND 56-----
Total HxCDD ND 56-----

1,2,3,4,6,7,8-HpCDF ND 56 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 56 Equivalence: 0.00 pg/L-----
Total HpCDF ND 56 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 56-----
Total  HpCDD ND 56-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-M02 W
50303213012
L211130B_11
SMT

NA
900 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/16/2021  15:45
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  21:18

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 89-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 83-----

1,2,3,7,8-PeCDF-13C 2.00 101
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 102-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 107-----

1,2,3,4,7,8-HxCDF-13C 2.00 84
1,2,3,7,8-PeCDF ND 56 1,2,3,6,7,8-HxCDF-13C 2.00 83-----
2,3,4,7,8-PeCDF ND 56 2,3,4,6,7,8-HxCDF-13C 2.00 87-----
Total PeCDF ND 56 1,2,3,7,8,9-HxCDF-13C 2.00 91-----

1,2,3,4,7,8-HxCDD-13C 2.00 87
1,2,3,7,8-PeCDD ND 56 1,2,3,6,7,8-HxCDD-13C 2.00 77-----
Total PeCDD ND 56 1,2,3,4,6,7,8-HpCDF-13C 2.00 84-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 84
1,2,3,4,7,8-HxCDF ND 56 1,2,3,4,6,7,8-HpCDD-13C 2.00 95-----
1,2,3,6,7,8-HxCDF ND 56 OCDD-13C 4.00 70-----
2,3,4,6,7,8-HxCDF ND 56-----
1,2,3,7,8,9-HxCDF ND 56 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 56 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 56 2,3,7,8-TCDD-37Cl4 0.20 101-----
1,2,3,6,7,8-HxCDD ND 56-----
1,2,3,7,8,9-HxCDD ND 56-----
Total HxCDD ND 56-----

1,2,3,4,6,7,8-HpCDF ND 56 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 56 Equivalence: 0.00 pg/L-----
Total HpCDF ND 56 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 56-----
Total  HpCDD ND 56-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-M01 W
50303213013
L211130B_12
SMT

NA
955 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/16/2021  16:45
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  22:02

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 10 2,3,7,8-TCDF-13C 2.00 70-----
Total TCDF ND 10 2,3,7,8-TCDD-13C 2.00 65-----

1,2,3,7,8-PeCDF-13C 2.00 82
2,3,7,8-TCDD ND 10 2,3,4,7,8-PeCDF-13C 2.00 84-----
Total  TCDD ND 10 1,2,3,7,8-PeCDD-13C 2.00 89-----

1,2,3,4,7,8-HxCDF-13C 2.00 69
1,2,3,7,8-PeCDF ND 52 1,2,3,6,7,8-HxCDF-13C 2.00 69-----
2,3,4,7,8-PeCDF ND 52 2,3,4,6,7,8-HxCDF-13C 2.00 70-----
Total PeCDF ND 52 1,2,3,7,8,9-HxCDF-13C 2.00 72-----

1,2,3,4,7,8-HxCDD-13C 2.00 68
1,2,3,7,8-PeCDD ND 52 1,2,3,6,7,8-HxCDD-13C 2.00 64-----
Total PeCDD ND 52 1,2,3,4,6,7,8-HpCDF-13C 2.00 68-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 66
1,2,3,4,7,8-HxCDF ND 52 1,2,3,4,6,7,8-HpCDD-13C 2.00 77-----
1,2,3,6,7,8-HxCDF ND 52 OCDD-13C 4.00 56-----
2,3,4,6,7,8-HxCDF ND 52-----
1,2,3,7,8,9-HxCDF ND 52 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 52 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 52 2,3,7,8-TCDD-37Cl4 0.20 81-----
1,2,3,6,7,8-HxCDD ND 52-----
1,2,3,7,8,9-HxCDD ND 52-----
Total HxCDD ND 52-----

1,2,3,4,6,7,8-HpCDF ND 52 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 52 Equivalence: 0.00 pg/L-----
Total HpCDF ND 52 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 52-----
Total  HpCDD ND 52-----

OCDF ND 100-----
OCDD ND 100-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-N02 W
50303213014
L211130B_13
SMT

NA
922 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/17/2021  11:50
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  22:45

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 83-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 77-----

1,2,3,7,8-PeCDF-13C 2.00 97
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 100-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 105-----

1,2,3,4,7,8-HxCDF-13C 2.00 81
1,2,3,7,8-PeCDF ND 54 1,2,3,6,7,8-HxCDF-13C 2.00 81-----
2,3,4,7,8-PeCDF ND 54 2,3,4,6,7,8-HxCDF-13C 2.00 82-----
Total PeCDF ND 54 1,2,3,7,8,9-HxCDF-13C 2.00 83-----

1,2,3,4,7,8-HxCDD-13C 2.00 79
1,2,3,7,8-PeCDD ND 54 1,2,3,6,7,8-HxCDD-13C 2.00 76-----
Total PeCDD ND 54 1,2,3,4,6,7,8-HpCDF-13C 2.00 83-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 83
1,2,3,4,7,8-HxCDF ND 54 1,2,3,4,6,7,8-HpCDD-13C 2.00 94-----
1,2,3,6,7,8-HxCDF ND 54 OCDD-13C 4.00 73-----
2,3,4,6,7,8-HxCDF ND 54-----
1,2,3,7,8,9-HxCDF ND 54 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 54 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 54 2,3,7,8-TCDD-37Cl4 0.20 94-----
1,2,3,6,7,8-HxCDD ND 54-----
1,2,3,7,8,9-HxCDD ND 54-----
Total HxCDD ND 54-----

1,2,3,4,6,7,8-HpCDF ND 54 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 54 Equivalence: 0.00 pg/L-----
Total HpCDF ND 54 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 54-----
Total  HpCDD ND 54-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-N01 W
50303213015
L211130B_14
SMT

NA
948 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/17/2021  12:45
11/19/2021  08:50
11/24/2021  09:55
11/30/2021  23:29

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 68-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 61-----

1,2,3,7,8-PeCDF-13C 2.00 77
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 81-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 83-----

1,2,3,4,7,8-HxCDF-13C 2.00 65
1,2,3,7,8-PeCDF ND 53 1,2,3,6,7,8-HxCDF-13C 2.00 66-----
2,3,4,7,8-PeCDF ND 53 2,3,4,6,7,8-HxCDF-13C 2.00 68-----
Total PeCDF ND 53 1,2,3,7,8,9-HxCDF-13C 2.00 67-----

1,2,3,4,7,8-HxCDD-13C 2.00 67
1,2,3,7,8-PeCDD ND 53 1,2,3,6,7,8-HxCDD-13C 2.00 60-----
Total PeCDD ND 53 1,2,3,4,6,7,8-HpCDF-13C 2.00 66-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 64
1,2,3,4,7,8-HxCDF ND 53 1,2,3,4,6,7,8-HpCDD-13C 2.00 74-----
1,2,3,6,7,8-HxCDF ND 53 OCDD-13C 4.00 57-----
2,3,4,6,7,8-HxCDF ND 53-----
1,2,3,7,8,9-HxCDF ND 53 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 53 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 53 2,3,7,8-TCDD-37Cl4 0.20 72-----
1,2,3,6,7,8-HxCDD ND 53-----
1,2,3,7,8,9-HxCDD ND 53-----
Total HxCDD ND 53-----

1,2,3,4,6,7,8-HpCDF ND 53 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 53 Equivalence: 0.00 pg/L-----
Total HpCDF ND 53 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 53-----
Total  HpCDD ND 53-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID PPDSED-21-O02 W
50303213016
L211130B_15
SMT

NA
935 mL

NA
L211124
L211130B_02 &  L211130B_17
BLANK-94736

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
11/17/2021  14:10
11/19/2021  08:50
11/24/2021  09:55
12/01/2021  00:13

Client - PACE Indianapolis
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 11 2,3,7,8-TCDF-13C 2.00 91-----
Total TCDF ND 11 2,3,7,8-TCDD-13C 2.00 80-----

1,2,3,7,8-PeCDF-13C 2.00 101
2,3,7,8-TCDD ND 11 2,3,4,7,8-PeCDF-13C 2.00 105-----
Total  TCDD ND 11 1,2,3,7,8-PeCDD-13C 2.00 107-----

1,2,3,4,7,8-HxCDF-13C 2.00 87
1,2,3,7,8-PeCDF ND 53 1,2,3,6,7,8-HxCDF-13C 2.00 88-----
2,3,4,7,8-PeCDF ND 53 2,3,4,6,7,8-HxCDF-13C 2.00 90-----
Total PeCDF ND 53 1,2,3,7,8,9-HxCDF-13C 2.00 87-----

1,2,3,4,7,8-HxCDD-13C 2.00 89
1,2,3,7,8-PeCDD ND 53 1,2,3,6,7,8-HxCDD-13C 2.00 80-----
Total PeCDD ND 53 1,2,3,4,6,7,8-HpCDF-13C 2.00 90-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 87
1,2,3,4,7,8-HxCDF ND 53 1,2,3,4,6,7,8-HpCDD-13C 2.00 97-----
1,2,3,6,7,8-HxCDF ND 53 OCDD-13C 4.00 75-----
2,3,4,6,7,8-HxCDF ND 53-----
1,2,3,7,8,9-HxCDF ND 53 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 53 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 53 2,3,7,8-TCDD-37Cl4 0.20 90-----
1,2,3,6,7,8-HxCDD ND 53-----
1,2,3,7,8,9-HxCDD ND 53-----
Total HxCDD ND 53-----

1,2,3,4,6,7,8-HpCDF ND 53 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 53 Equivalence: 0.00 pg/L-----
Total HpCDF ND 53 (Lower-bound - Using 2005  WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD ND 53-----
Total  HpCDD ND 53-----

OCDF ND 110-----
OCDD ND 110-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-94736
F211129B_05

SMT

982 mL
F211126
F211129A_17 &  F211129B_16

Matrix
Dilution
Extracted
Analyzed

Water

11/24/2021  09:55
11/30/2021  01:52

NA

Method 8290 Blank Analysis Results

Lab Sample Name DFBLKRP

Native
Isomers pg/L

Conc EMPC
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

RL

2,3,7,8-TCDF ND ----- 10 2,3,7,8-TCDF-13C 2.00 89
Total TCDF ND ----- 10 2,3,7,8-TCDD-13C 2.00 77

1,2,3,7,8-PeCDF-13C 2.00 87
2,3,7,8-TCDD ND ----- 10 2,3,4,7,8-PeCDF-13C 2.00 88
Total  TCDD ND ----- 10 1,2,3,7,8-PeCDD-13C 2.00 87

1,2,3,4,7,8-HxCDF-13C 2.00 94
1,2,3,7,8-PeCDF ND ----- 51 1,2,3,6,7,8-HxCDF-13C 2.00 102
2,3,4,7,8-PeCDF ND ----- 51 2,3,4,6,7,8-HxCDF-13C 2.00 102
Total PeCDF ND ----- 51 1,2,3,7,8,9-HxCDF-13C 2.00 86

1,2,3,4,7,8-HxCDD-13C 2.00 94
1,2,3,7,8-PeCDD ND ----- 51 1,2,3,6,7,8-HxCDD-13C 2.00 87
Total PeCDD ND ----- 51 1,2,3,4,6,7,8-HpCDF-13C 2.00 67

1,2,3,4,7,8,9-HpCDF-13C 2.00 74 Y
1,2,3,4,7,8-HxCDF ND ----- 51 1,2,3,4,6,7,8-HpCDD-13C 2.00 64
1,2,3,6,7,8-HxCDF ND ----- 51 OCDD-13C 4.00 60 Y
2,3,4,6,7,8-HxCDF ND ----- 51
1,2,3,7,8,9-HxCDF ND ----- 51 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 51 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 51 2,3,7,8-TCDD-37Cl4 0.20 89
1,2,3,6,7,8-HxCDD ND ----- 51
1,2,3,7,8,9-HxCDD ND ----- 51
Total HxCDD ND ----- 51

1,2,3,4,6,7,8-HpCDF ND ----- 51 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 51 Equivalence: 0.00 pg/L
Total HpCDF ND ----- 51 (Lower-bound - Using 2005  WHO  Factors)

1,2,3,4,6,7,8-HpCDD ND ----- 51
Total  HpCDD ND ----- 51

OCDF ND ----- 100
OCDD ND ----- 100

Conc=Concentration (Totals include2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration

Y = Calculated using average of daily RFs

RL = Reporting Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-94752
U211201A_04

SMT

20.4 g
U211107
U211201A_02 &  U211201A_08

Matrix
Dilution
Extracted
Analyzed

Solid

11/25/2021  12:20
12/01/2021  12:08

NA

Method 8290 Blank Analysis Results

Lab Sample Name DFBLKRV

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

RL

2,3,7,8-TCDF ND ----- 0.49 2,3,7,8-TCDF-13C 2.00 85
Total TCDF ND ----- 0.49 2,3,7,8-TCDD-13C 2.00 83

1,2,3,7,8-PeCDF-13C 2.00 98
2,3,7,8-TCDD ND ----- 0.49 2,3,4,7,8-PeCDF-13C 2.00 94
Total  TCDD ND ----- 0.49 1,2,3,7,8-PeCDD-13C 2.00 98

1,2,3,4,7,8-HxCDF-13C 2.00 92
1,2,3,7,8-PeCDF ND ----- 2.4 1,2,3,6,7,8-HxCDF-13C 2.00 91
2,3,4,7,8-PeCDF ND ----- 2.4 2,3,4,6,7,8-HxCDF-13C 2.00 89
Total PeCDF ND ----- 2.4 1,2,3,7,8,9-HxCDF-13C 2.00 75

1,2,3,4,7,8-HxCDD-13C 2.00 97
1,2,3,7,8-PeCDD ND ----- 2.4 1,2,3,6,7,8-HxCDD-13C 2.00 81
Total PeCDD ND ----- 2.4 1,2,3,4,6,7,8-HpCDF-13C 2.00 63

1,2,3,4,7,8,9-HpCDF-13C 2.00 58
1,2,3,4,7,8-HxCDF ND ----- 2.4 1,2,3,4,6,7,8-HpCDD-13C 2.00 67
1,2,3,6,7,8-HxCDF ND ----- 2.4 OCDD-13C 4.00 57
2,3,4,6,7,8-HxCDF ND ----- 2.4
1,2,3,7,8,9-HxCDF ND ----- 2.4 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 2.4 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 2.4 2,3,7,8-TCDD-37Cl4 0.20 97
1,2,3,6,7,8-HxCDD ND ----- 2.4
1,2,3,7,8,9-HxCDD ND ----- 2.4
Total HxCDD ND ----- 2.4

1,2,3,4,6,7,8-HpCDF ND ----- 2.4 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 2.4 Equivalence: 0.00 ng/Kg
Total HpCDF ND ----- 2.4 (Lower-bound - Using 2005  WHO  Factors)

1,2,3,4,6,7,8-HpCDD ND ----- 2.4
Total  HpCDD ND ----- 2.4

OCDF ND ----- 4.9
OCDD ND ----- 4.9

Conc=Concentration (Totals include2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration

Results reported on a total weight basis and are valid to no more than 2 significant figures.

RL = Reporting Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-94737
F211129B_14

SMT

993 mL
F211126
F211129A_17 &  F211129B_16

Matrix
Dilution
Extracted
Analyzed

Water

11/24/2021  09:55
11/30/2021  08:47

NA

Method Blank ID BLANK-94736

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.22 2,3,7,8-TCDF-13C 2.0 80110
Total TCDF 2,3,7,8-TCDD-13C 2.0 81

1,2,3,7,8-PeCDF-13C 2.0 64
2,3,7,8-TCDD 0.20 0.24 2,3,4,7,8-PeCDF-13C 2.0 49118
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 54

1,2,3,4,7,8-HxCDF-13C 2.0 56
1,2,3,7,8-PeCDF 1.0 1.0 1,2,3,6,7,8-HxCDF-13C 2.0 65102
2,3,4,7,8-PeCDF 1.0 1.0 2,3,4,6,7,8-HxCDF-13C 2.0 64101
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 83

1,2,3,4,7,8-HxCDD-13C 2.0 56
1,2,3,7,8-PeCDD 1.0 1.00 1,2,3,6,7,8-HxCDD-13C 2.0 54100
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 39 R

1,2,3,4,7,8,9-HpCDF-13C 2.0 56 Y
1,2,3,4,7,8-HxCDF 1.0 1.1 1,2,3,4,6,7,8-HpCDD-13C 2.0 40115
1,2,3,6,7,8-HxCDF 1.0 0.98 OCDD-13C 4.0 4598 Y
2,3,4,6,7,8-HxCDF 1.0 1.00 100
1,2,3,7,8,9-HxCDF 1.0 1.0 1,2,3,4-TCDD-13C 2.0 NA105
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.1 2,3,7,8-TCDD-37Cl4 0.20 106109
1,2,3,6,7,8-HxCDD 1.0 1.1 109
1,2,3,7,8,9-HxCDD 1.0 1.3 134 R
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.1 110
1,2,3,4,7,8,9-HpCDF 1.0 1.0 104
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.0 102
Total  HpCDD

OCDF 2.0 2.0 101
OCDD 2.0 2.4 118

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
* = See Discussion
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-94753
F211204B_04

JRH

20.6 g
F211126
F211204B_02 &  F211204B_18

Matrix
Dilution
Extracted
Analyzed

Solid

11/25/2021  12:20
12/04/2021  11:34

5

Method Blank ID BLANK-94752

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.23 2,3,7,8-TCDF-13C 2.0 59114 DD
Total TCDF 2,3,7,8-TCDD-13C 2.0 58 D

1,2,3,7,8-PeCDF-13C 2.0 63 D
2,3,7,8-TCDD 0.20 0.24 2,3,4,7,8-PeCDF-13C 2.0 65120 DD
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 72 D

1,2,3,4,7,8-HxCDF-13C 2.0 94 D
1,2,3,7,8-PeCDF 1.0 1.0 1,2,3,6,7,8-HxCDF-13C 2.0 108101 DD
2,3,4,7,8-PeCDF 1.0 1.0 2,3,4,6,7,8-HxCDF-13C 2.0 93100 DD
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 62 D

1,2,3,4,7,8-HxCDD-13C 2.0 102 D
1,2,3,7,8-PeCDD 1.0 0.96 1,2,3,6,7,8-HxCDD-13C 2.0 10296 DD
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 106 D

1,2,3,4,7,8,9-HpCDF-13C 2.0 81 D
1,2,3,4,7,8-HxCDF 1.0 1.2 1,2,3,4,6,7,8-HpCDD-13C 2.0 101121 DD
1,2,3,6,7,8-HxCDF 1.0 1.1 OCDD-13C 4.0 68105 DD
2,3,4,6,7,8-HxCDF 1.0 1.1 109 D
1,2,3,7,8,9-HxCDF 1.0 1.1 1,2,3,4-TCDD-13C 2.0 NA107 DD
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA D

1,2,3,4,7,8-HxCDD 1.0 1.1 2,3,7,8-TCDD-37Cl4 0.20 64105 DD
1,2,3,6,7,8-HxCDD 1.0 1.2 118 D
1,2,3,7,8,9-HxCDD 1.0 0.89 89 D
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.1 112 D
1,2,3,4,7,8,9-HpCDF 1.0 1.1 112 D
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.1 105 D
Total  HpCDD

OCDF 2.0 2.2 112 D
OCDD 2.0 2.3 115 D

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
* = See Discussion
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCSD-94738
F211129B_15

SMT

986 mL
F211126
F211129A_17 &  F211129B_16

Matrix
Dilution
Extracted
Analyzed

Water

11/24/2021  09:55
11/30/2021  09:33

NA

Method Blank ID BLANK-94736

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.22 2,3,7,8-TCDF-13C 2.0 84112
Total TCDF 2,3,7,8-TCDD-13C 2.0 74

1,2,3,7,8-PeCDF-13C 2.0 83
2,3,7,8-TCDD 0.20 0.26 2,3,4,7,8-PeCDF-13C 2.0 83129
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 85

1,2,3,4,7,8-HxCDF-13C 2.0 87
1,2,3,7,8-PeCDF 1.0 1.1 1,2,3,6,7,8-HxCDF-13C 2.0 98109
2,3,4,7,8-PeCDF 1.0 1.1 2,3,4,6,7,8-HxCDF-13C 2.0 96106
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 82

1,2,3,4,7,8-HxCDD-13C 2.0 87
1,2,3,7,8-PeCDD 1.0 1.0 1,2,3,6,7,8-HxCDD-13C 2.0 86104
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 61

1,2,3,4,7,8,9-HpCDF-13C 2.0 71 Y
1,2,3,4,7,8-HxCDF 1.0 1.2 1,2,3,4,6,7,8-HpCDD-13C 2.0 60119
1,2,3,6,7,8-HxCDF 1.0 1.1 OCDD-13C 4.0 52107 Y
2,3,4,6,7,8-HxCDF 1.0 1.1 110
1,2,3,7,8,9-HxCDF 1.0 1.1 1,2,3,4-TCDD-13C 2.0 NA108
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.1 2,3,7,8-TCDD-37Cl4 0.20 102115
1,2,3,6,7,8-HxCDD 1.0 1.2 118
1,2,3,7,8,9-HxCDD 1.0 1.1 114
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.2 115
1,2,3,4,7,8,9-HpCDF 1.0 1.1 110
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.1 106
Total  HpCDD

OCDF 2.0 2.3 116
OCDD 2.0 2.3 116

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
* = See Discussion
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Client

Spike 1 ID
Spike 1 Filename F211129B_14

LCS-94737

PACE Indianapolis

Spike Recovery Relative Percent Difference (RPD) Results

Spike 2 ID
Spike 2 Filename F211129B_15

LCSD-94738

Method 8290

Spike 1 Spike 2
Compound %REC %REC %RPD

2,3,7,8-TCDF 110 112 1.8
2,3,7,8-TCDD 118 129 8.9
1,2,3,7,8-PeCDF 102 109 6.6
2,3,4,7,8-PeCDF 101 106 4.8
1,2,3,7,8-PeCDD 100 104 3.9
1,2,3,4,7,8-HxCDF 115 119 3.4
1,2,3,6,7,8-HxCDF 98 107 8.8
2,3,4,6,7,8-HxCDF 100 110 9.5
1,2,3,7,8,9-HxCDF 105 108 2.8
1,2,3,4,7,8-HxCDD 109 115 5.4
1,2,3,6,7,8-HxCDD 109 118 7.9
1,2,3,7,8,9-HxCDD 134 114 16.1
1,2,3,4,6,7,8-HpCDF 110 115 4.4
1,2,3,4,7,8,9-HpCDF 104 110 5.6
1,2,3,4,6,7,8-HpCDD 102 106 3.8
OCDF 101 116 13.8
OCDD 118 116 1.7

%REC = Percent Recovered
RPD = The difference between the two values divided by the mean value
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Initial Calibration (ICAL) - Response Factor  Summary

Data Files:

CS-1

CS-2

CS-3

CS-4

CS-5 F211126B_05

F211126B_06

F211126B_01

F211126B_02

F211126B_03 16:03

15:18

14:23

16:49

17:35 BAL

BAL

BAL

BAL

BAL

InjectedTimeF211126

11/26/2021

10MSHR05 (F)

DB5-MS  0.25mm

US1556121HColumn ID No.

Column Phase

Instrument

Calibration Date

ICAL ID

Method 8290

Isomer CS-1 CS-2 CS-3 CS-4 CS-5 Ave RF %RSD

2,3,7,8-TCDF 0.8005 0.7749 0.8103 0.8115 0.8003 0.7995 1.84
2,3,7,8-TCDD 0.8149 0.8256 0.8226 0.8437 0.8294 0.8272 1.28

1,2,3,7,8-PeCDF 0.7343 0.7755 0.7664 0.7721 0.7651 0.7627 2.15
2,3,4,7,8-PeCDF 0.8403 0.8447 0.8444 0.8595 0.8482 0.8474 0.87
1,2,3,7,8-PeCDD 0.7352 0.8025 0.7872 0.8258 0.8114 0.7924 4.41

1,2,3,4,7,8-HxCDF 0.8597 0.9300 0.9298 0.9365 0.9111 0.9134 3.45
1,2,3,6,7,8-HxCDF 0.8890 0.8768 0.9043 0.9291 0.8890 0.8977 2.24
2,3,4,6,7,8-HxCDF 0.9122 0.9731 0.9389 0.9468 0.9290 0.9400 2.40
1,2,3,7,8,9-HxCDF 0.9097 0.8294 0.8791 0.8851 0.8377 0.8682 3.89
1,2,3,4,7,8-HxCDD 0.9351 0.9325 0.8868 0.9275 0.9364 0.9237 2.26
1,2,3,6,7,8-HxCDD 0.8811 0.9404 0.8920 0.9015 0.9014 0.9033 2.48
1,2,3,7,8,9-HxCDD 0.9132 0.9249 0.9012 0.9156 0.9064 0.9123 0.99

1,2,3,4,6,7,8-HpCDF 1.1263 1.2680 1.1765 1.2332 1.1838 1.1975 4.56
1,2,3,4,7,8,9-HpCDF 1.1843 1.1607 1.1411 1.1801 1.1455 1.1623 1.69
1,2,3,4,6,7,8-HpCDD 1.2491 1.2257 1.1461 1.1781 1.2068 1.2012 3.36

OCDF 0.8509 0.9297 0.8346 0.9238 0.9138 0.8906 4.99
OCDD 0.8999 1.0030 0.8950 0.9202 0.8978 0.9232 4.95

Total PeCDF 0.7873 0.8101 0.8054 0.8158 0.8067 0.8051 1.33
Total HxCDF 0.8927 0.9023 0.9130 0.9244 0.8917 0.9048 1.54
Total HxCDD 0.9098 0.9326 0.8934 0.9149 0.9147 0.9131 1.54
Total HpCDF 1.1553 1.2143 1.1588 1.2066 1.1646 1.1799 2.39

2,3,7,8-TCDF-13C 1.1466 1.1500 1.1240 1.1637 1.1586 1.1486 1.34
2,3,7,8-TCDD-13C 1.1847 1.1682 1.1834 1.1661 1.1860 1.1777 0.83
2,3,7,8-TCDD-37Cl4 0.9887 1.0538 1.0358 1.0656 1.0723 1.0432 3.21
1,2,3,7,8-PeCDF-13C 0.8499 0.8470 0.8575 0.8667 0.8628 0.8568 0.97
2,3,4,7,8-PeCDF-13C 0.8151 0.8322 0.8213 0.8247 0.8294 0.8245 0.82
1,2,3,7,8-PeCDD-13C 0.7319 0.7303 0.7475 0.7077 0.7227 0.7280 1.99
1,2,3,4,7,8-HxCDF-13C 0.9185 0.8762 0.8814 0.9239 0.9115 0.9023 2.43
1,2,3,6,7,8-HxCDF-13C 1.0281 0.9576 0.9266 0.9775 0.9854 0.9751 3.83
2,3,4,6,7,8-HxCDF-13C 0.8970 0.8502 0.8777 0.9077 0.8875 0.8840 2.48
1,2,3,7,8,9-HxCDF-13C 0.8273 0.7885 0.7827 0.8250 0.8141 0.8075 2.57
1,2,3,4,7,8-HxCDD-13C 0.8599 0.8517 0.8708 0.8833 0.8501 0.8632 1.61
1,2,3,6,7,8-HxCDD-13C 1.0027 0.9615 1.0067 1.0027 0.9902 0.9928 1.87
1,2,3,4,6,7,8-HpCDF-13C 1.1215 1.0410 1.0910 1.0628 1.0579 1.0748 2.95
1,2,3,4,7,8,9-HpCDF-13C 0.9183 0.8747 0.8756 0.8933 0.8910 0.8906 1.98
1,2,3,4,6,7,8-HpCDD-13C 0.8122 0.7760 0.8207 0.7882 0.7683 0.7931 2.86
OCDD-13C 0.8275 0.7309 0.8158 0.7934 0.7964 0.7928 4.71

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Initial Calibration (ICAL) - Isotope Ratio  Summary
Method 8290

Data Files:

CS-1

CS-2

CS-3

CS-4

CS-5 F211126B_05

F211126B_06

F211126B_01

F211126B_02

F211126B_03 16:03

15:18

14:23

16:49

17:35 BAL

BAL

BAL

BAL

BAL

InjectedTimeF211126

11/26/2021

10MSHR05 (F)

DB5-MS  0.25mm

US1556121HColumn ID No.

Column Phase

Instrument

Calibration Date

ICAL ID

Isomer CS-1 CS-2 CS-3 CS-4 CS-5 Limits

2,3,7,8-TCDF 0.77 0.72 0.75 0.71 0.76 0.65 - 0.89
2,3,7,8-TCDD 0.67 0.77 0.76 0.77 0.76 0.65 - 0.89

1,2,3,7,8-PeCDF 1.63 1.51 1.46 1.50 1.48 1.32 - 1.78
2,3,4,7,8-PeCDF 1.46 1.38 1.50 1.54 1.47 1.32 - 1.78
1,2,3,7,8-PeCDD 0.56 0.62 0.61 0.63 0.60 0.52 - 0.70

1,2,3,4,7,8-HxCDF 1.19 1.17 1.19 1.18 1.21 1.05 - 1.43
1,2,3,6,7,8-HxCDF 1.30 1.22 1.22 1.21 1.21 1.05 - 1.43
2,3,4,6,7,8-HxCDF 1.18 1.13 1.17 1.14 1.18 1.05 - 1.43
1,2,3,7,8,9-HxCDF 1.05 1.14 1.15 1.19 1.21 1.05 - 1.43
1,2,3,4,7,8-HxCDD 1.22 1.14 1.20 1.23 1.22 1.05 - 1.43
1,2,3,6,7,8-HxCDD 1.43 1.27 1.21 1.22 1.21 1.05 - 1.43
1,2,3,7,8,9-HxCDD 1.21 1.15 1.21 1.22 1.19 1.05 - 1.43

1,2,3,4,6,7,8-HpCDF 1.04 0.98 1.01 1.02 1.03 0.88 - 1.20
1,2,3,4,7,8,9-HpCDF 1.05 0.98 1.02 1.02 1.02 0.88 - 1.20
1,2,3,4,6,7,8-HpCDD 1.05 1.07 1.05 1.06 1.03 0.88 - 1.20

OCDF 0.87 0.93 0.91 0.84 0.94 0.76 - 1.02
OCDD 0.87 0.91 0.86 0.88 0.89 0.76 - 1.02

1,2,3,4-TCDD-13C 0.79 0.79 0.79 0.80 0.81 0.65 - 0.89
1,2,3,7,8,9-HxCDD-13C 1.24 1.26 1.21 1.19 1.23 1.05 - 1.43

2,3,7,8-TCDF-13C 0.77 0.77 0.78 0.78 0.76 0.65 - 0.89
2,3,7,8-TCDD-13C 0.78 0.79 0.78 0.80 0.77 0.65 - 0.89
1,2,3,7,8-PeCDF-13C 1.51 1.51 1.55 1.52 1.53 1.32 - 1.78
2,3,4,7,8-PeCDF-13C 1.51 1.53 1.55 1.53 1.51 1.32 - 1.78
1,2,3,7,8-PeCDD-13C 1.55 1.53 1.53 1.57 1.50 1.32 - 1.78
1,2,3,4,7,8-HxCDF-13C 0.50 0.50 0.50 0.51 0.50 0.43 - 0.59
1,2,3,6,7,8-HxCDF-13C 0.49 0.54 0.51 0.53 0.52 0.43 - 0.59
2,3,4,6,7,8-HxCDF-13C 0.48 0.51 0.52 0.50 0.51 0.43 - 0.59
1,2,3,7,8,9-HxCDF-13C 0.51 0.52 0.49 0.49 0.51 0.43 - 0.59
1,2,3,4,7,8-HxCDD-13C 1.23 1.32 1.24 1.24 1.21 1.05 - 1.43
1,2,3,6,7,8-HxCDD-13C 1.24 1.20 1.21 1.25 1.18 1.05 - 1.43
1,2,3,4,6,7,8-HpCDF-13C 0.44 0.45 0.47 0.45 0.45 0.37 - 0.51
1,2,3,4,7,8,9-HpCDF-13C 0.46 0.46 0.46 0.46 0.46 0.37 - 0.51
1,2,3,4,6,7,8-HpCDD-13C 1.02 1.16 1.06 1.13 1.08 0.88 - 1.20
OCDD-13C 0.89 0.91 0.89 0.89 0.87 0.76 - 1.02
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Initial Calibration (ICAL) - Response Factor  Summary

Data Files:

CS-1

CS-2

CS-3

CS-4

CS-5 L211124A_04

L211124A_05

L211124A_01

L211124A_02

L211124A_03 10:58

10:12

09:20

12:39

11:54 MS4

MS4

MS4

MS4

MS4

InjectedTimeL211124

11/24/2021

10MSHR15 (L)

DB-5MS  0.25mm

USR527316HColumn ID No.

Column Phase

Instrument

Calibration Date

ICAL ID

Method 8290

Isomer CS-1 CS-2 CS-3 CS-4 CS-5 Ave RF %RSD

2,3,7,8-TCDF 1.0047 0.9800 0.9974 1.0181 1.0302 1.0061 1.92
2,3,7,8-TCDD 1.0318 1.0513 1.0845 1.0337 1.0752 1.0553 2.26

1,2,3,7,8-PeCDF 1.0191 1.0275 1.0364 1.0548 1.0686 1.0412 1.94
2,3,4,7,8-PeCDF 1.0749 1.1271 1.1409 1.1519 1.1686 1.1327 3.15
1,2,3,7,8-PeCDD 0.9800 1.0027 1.0184 1.0378 1.0385 1.0155 2.44

1,2,3,4,7,8-HxCDF 1.2034 1.2062 1.2459 1.2456 1.2589 1.2320 2.06
1,2,3,6,7,8-HxCDF 1.1522 1.1802 1.2259 1.2109 1.2008 1.1940 2.40
2,3,4,6,7,8-HxCDF 1.2044 1.2319 1.2497 1.2981 1.2703 1.2509 2.86
1,2,3,7,8,9-HxCDF 1.1080 1.1263 1.1719 1.1913 1.1631 1.1521 2.96
1,2,3,4,7,8-HxCDD 0.9505 1.0385 1.0606 1.0647 1.0562 1.0341 4.62
1,2,3,6,7,8-HxCDD 1.0377 1.0167 1.0377 1.0282 1.0270 1.0294 0.85
1,2,3,7,8,9-HxCDD 0.9924 1.0065 1.0510 1.0257 1.0134 1.0178 2.17

1,2,3,4,6,7,8-HpCDF 1.3460 1.3865 1.3824 1.3904 1.3953 1.3801 1.42
1,2,3,4,7,8,9-HpCDF 1.3074 1.3286 1.3491 1.3642 1.3566 1.3412 1.72
1,2,3,4,6,7,8-HpCDD 1.0331 1.1001 1.0807 1.1297 1.1118 1.0911 3.39

OCDF 1.0948 1.1596 1.2009 1.2966 1.3134 1.2131 7.60
OCDD 1.0224 1.0367 1.0171 1.0060 1.0045 1.0173 1.29

Total PeCDF 1.0470 1.0773 1.0886 1.1033 1.1186 1.0869 2.50
Total HxCDF 1.1670 1.1862 1.2233 1.2365 1.2233 1.2072 2.43
Total HxCDD 0.9935 1.0206 1.0497 1.0395 1.0322 1.0271 2.10
Total HpCDF 1.3267 1.3576 1.3658 1.3773 1.3760 1.3607 1.51

2,3,7,8-TCDF-13C 1.5497 1.6196 1.6443 1.5748 1.6545 1.6086 2.80
2,3,7,8-TCDD-13C 1.1020 1.1783 1.1776 1.1582 1.2213 1.1675 3.71
2,3,7,8-TCDD-37Cl4 1.0575 1.1002 1.1377 1.1446 1.2057 1.1291 4.88
1,2,3,7,8-PeCDF-13C 1.1458 1.1616 1.2251 1.1365 1.3092 1.1956 6.05
2,3,4,7,8-PeCDF-13C 1.1039 1.1378 1.2014 1.1259 1.3083 1.1755 7.03
1,2,3,7,8-PeCDD-13C 0.7099 0.7281 0.7831 0.7330 0.8625 0.7633 8.09
1,2,3,4,7,8-HxCDF-13C 1.1833 1.1841 1.1748 1.1808 1.1584 1.1763 0.90
1,2,3,6,7,8-HxCDF-13C 1.3204 1.3024 1.3038 1.3071 1.3086 1.3084 0.54
2,3,4,6,7,8-HxCDF-13C 1.1920 1.1930 1.2125 1.1880 1.1760 1.1923 1.10
1,2,3,7,8,9-HxCDF-13C 1.0293 1.0265 0.9931 1.0120 1.0623 1.0247 2.49
1,2,3,4,7,8-HxCDD-13C 0.9281 0.8928 0.9061 0.9061 0.9269 0.9120 1.67
1,2,3,6,7,8-HxCDD-13C 0.9694 0.9912 0.9619 1.0133 1.0057 0.9883 2.26
1,2,3,4,6,7,8-HpCDF-13C 0.8675 0.8349 0.8499 0.8533 0.8792 0.8570 1.98
1,2,3,4,7,8,9-HpCDF-13C 0.6527 0.6501 0.6043 0.6495 0.7288 0.6571 6.83
1,2,3,4,6,7,8-HpCDD-13C 0.6275 0.6211 0.6063 0.6158 0.6818 0.6305 4.72
OCDD-13C 0.5694 0.5612 0.4717 0.5863 0.7021 0.5781 14.24
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Initial Calibration (ICAL) - Isotope Ratio  Summary
Method 8290

Data Files:

CS-1

CS-2

CS-3

CS-4

CS-5 L211124A_04

L211124A_05

L211124A_01

L211124A_02

L211124A_03 10:58

10:12

09:20

12:39

11:54 MS4

MS4

MS4

MS4

MS4

InjectedTimeL211124

11/24/2021

10MSHR15 (L)

DB-5MS  0.25mm

USR527316HColumn ID No.

Column Phase

Instrument

Calibration Date

ICAL ID

Isomer CS-1 CS-2 CS-3 CS-4 CS-5 Limits

2,3,7,8-TCDF 0.76 0.79 0.77 0.76 0.77 0.65 - 0.89
2,3,7,8-TCDD 0.84 0.80 0.79 0.79 0.79 0.65 - 0.89

1,2,3,7,8-PeCDF 1.54 1.49 1.53 1.55 1.53 1.32 - 1.78
2,3,4,7,8-PeCDF 1.49 1.53 1.52 1.52 1.53 1.32 - 1.78
1,2,3,7,8-PeCDD 0.62 0.63 0.63 0.62 0.63 0.52 - 0.70

1,2,3,4,7,8-HxCDF 1.27 1.25 1.26 1.25 1.27 1.05 - 1.43
1,2,3,6,7,8-HxCDF 1.29 1.26 1.27 1.27 1.24 1.05 - 1.43
2,3,4,6,7,8-HxCDF 1.26 1.23 1.24 1.26 1.25 1.05 - 1.43
1,2,3,7,8,9-HxCDF 1.22 1.26 1.30 1.26 1.26 1.05 - 1.43
1,2,3,4,7,8-HxCDD 1.22 1.26 1.24 1.24 1.26 1.05 - 1.43
1,2,3,6,7,8-HxCDD 1.23 1.25 1.25 1.24 1.28 1.05 - 1.43
1,2,3,7,8,9-HxCDD 1.21 1.29 1.26 1.25 1.25 1.05 - 1.43

1,2,3,4,6,7,8-HpCDF 1.04 1.05 1.05 1.06 1.05 0.88 - 1.20
1,2,3,4,7,8,9-HpCDF 1.05 1.06 1.07 1.05 1.06 0.88 - 1.20
1,2,3,4,6,7,8-HpCDD 1.06 1.06 1.05 1.05 1.05 0.88 - 1.20

OCDF 0.92 0.92 0.91 0.90 0.91 0.76 - 1.02
OCDD 0.90 0.90 0.97 0.89 0.91 0.76 - 1.02

1,2,3,4-TCDD-13C 0.83 0.83 0.83 0.84 0.84 0.65 - 0.89
1,2,3,7,8,9-HxCDD-13C 1.28 1.27 1.28 1.29 1.28 1.05 - 1.43

2,3,7,8-TCDF-13C 0.78 0.78 0.79 0.79 0.78 0.65 - 0.89
2,3,7,8-TCDD-13C 0.83 0.82 0.82 0.83 0.84 0.65 - 0.89
1,2,3,7,8-PeCDF-13C 1.56 1.58 1.62 1.60 1.59 1.32 - 1.78
2,3,4,7,8-PeCDF-13C 1.56 1.59 1.58 1.59 1.58 1.32 - 1.78
1,2,3,7,8-PeCDD-13C 1.62 1.59 1.59 1.61 1.59 1.32 - 1.78
1,2,3,4,7,8-HxCDF-13C 0.53 0.53 0.53 0.53 0.53 0.43 - 0.59
1,2,3,6,7,8-HxCDF-13C 0.53 0.53 0.54 0.53 0.53 0.43 - 0.59
2,3,4,6,7,8-HxCDF-13C 0.54 0.53 0.53 0.53 0.53 0.43 - 0.59
1,2,3,7,8,9-HxCDF-13C 0.54 0.53 0.52 0.53 0.53 0.43 - 0.59
1,2,3,4,7,8-HxCDD-13C 1.28 1.30 1.30 1.30 1.29 1.05 - 1.43
1,2,3,6,7,8-HxCDD-13C 1.29 1.30 1.29 1.28 1.28 1.05 - 1.43
1,2,3,4,6,7,8-HpCDF-13C 0.45 0.45 0.45 0.45 0.45 0.37 - 0.51
1,2,3,4,7,8,9-HpCDF-13C 0.46 0.45 0.45 0.44 0.45 0.37 - 0.51
1,2,3,4,6,7,8-HpCDD-13C 1.05 1.06 1.06 1.07 1.07 0.88 - 1.20
OCDD-13C 0.86 0.86 0.85 0.86 0.87 0.76 - 1.02
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Initial Calibration (ICAL) - Response Factor  Summary

Data Files:

CS-1

CS-2

CS-3

CS-4

CS-5 U211107A_07

U211107A_08

U211107A_02

U211107A_05

U211107A_06 13:44

12:59

10:26

15:33

14:51 JRH

JRH

JRH

JRH

JRH

InjectedTimeU211107

11/07/2021

10MSHR06 (U)

DB-5MS  0.25mm

US1175211HColumn ID No.

Column Phase

Instrument

Calibration Date

ICAL ID

Method 8290

Isomer CS-1 CS-2 CS-3 CS-4 CS-5 Ave RF %RSD

2,3,7,8-TCDF 0.8661 0.8906 0.9026 0.9217 0.9117 0.8985 2.39
2,3,7,8-TCDD 0.8587 0.9124 0.9945 0.9127 0.9390 0.9234 5.34

1,2,3,7,8-PeCDF 0.8355 0.8874 0.8886 0.9006 0.9226 0.8870 3.61
2,3,4,7,8-PeCDF 0.9730 0.9585 1.0059 0.9926 1.0247 0.9909 2.64
1,2,3,7,8-PeCDD 0.8759 0.8885 0.9036 0.9014 0.9257 0.8990 2.07

1,2,3,4,7,8-HxCDF 1.0976 1.0501 1.0408 1.0766 1.0887 1.0708 2.29
1,2,3,6,7,8-HxCDF 1.0463 1.0196 1.0145 1.0195 1.0508 1.0301 1.65
2,3,4,6,7,8-HxCDF 1.0340 1.0984 1.1035 1.0671 1.1057 1.0817 2.85
1,2,3,7,8,9-HxCDF 0.9435 1.0085 1.0114 1.0026 0.9931 0.9918 2.81
1,2,3,4,7,8-HxCDD 1.0338 0.9839 0.9380 0.9701 0.9639 0.9779 3.62
1,2,3,6,7,8-HxCDD 0.9416 0.9678 0.9349 0.9392 0.9715 0.9510 1.82
1,2,3,7,8,9-HxCDD 1.0124 0.9812 0.9767 0.9546 0.9583 0.9766 2.36

1,2,3,4,6,7,8-HpCDF 1.2188 1.2221 1.2513 1.2499 1.2304 1.2345 1.24
1,2,3,4,7,8,9-HpCDF 1.2145 1.2143 1.2034 1.2162 1.2190 1.2135 0.49
1,2,3,4,6,7,8-HpCDD 1.0282 1.0341 0.9945 1.0251 1.0276 1.0219 1.53

OCDF 0.9114 0.9398 0.9844 1.0084 1.0315 0.9751 5.04
OCDD 0.9315 0.9341 0.9403 0.9345 0.9321 0.9345 0.37

Total PeCDF 0.9043 0.9230 0.9472 0.9466 0.9737 0.9389 2.81
Total HxCDF 1.0304 1.0442 1.0425 1.0414 1.0596 1.0436 1.00
Total HxCDD 0.9959 0.9776 0.9499 0.9546 0.9646 0.9685 1.93
Total HpCDF 1.2167 1.2182 1.2274 1.2330 1.2247 1.2240 0.55

2,3,7,8-TCDF-13C 1.2553 1.2655 1.3130 1.3898 1.3178 1.3083 4.08
2,3,7,8-TCDD-13C 1.0757 1.0989 1.1163 1.2013 1.1517 1.1288 4.35
2,3,7,8-TCDD-37Cl4 1.0354 0.9818 1.0252 1.1489 1.0425 1.0468 5.90
1,2,3,7,8-PeCDF-13C 0.9874 0.9890 1.0113 1.1200 1.0961 1.0408 6.03
2,3,4,7,8-PeCDF-13C 0.9464 0.9574 0.9978 1.0791 1.0765 1.0114 6.28
1,2,3,7,8-PeCDD-13C 0.7070 0.7164 0.7602 0.8159 0.8109 0.7621 6.69
1,2,3,4,7,8-HxCDF-13C 0.9123 0.8857 0.9210 0.9594 0.9200 0.9197 2.87
1,2,3,6,7,8-HxCDF-13C 1.2976 1.2070 1.1852 1.1797 1.2430 1.2225 3.99
2,3,4,6,7,8-HxCDF-13C 1.0632 0.9893 0.9950 0.9362 1.0288 1.0025 4.73
1,2,3,7,8,9-HxCDF-13C 0.8578 0.8494 0.8647 0.8968 0.9149 0.8767 3.18
1,2,3,4,7,8-HxCDD-13C 0.7102 0.7130 0.7706 0.7509 0.7992 0.7488 5.08
1,2,3,6,7,8-HxCDD-13C 1.1336 1.0272 1.0443 1.0331 1.0490 1.0574 4.11
1,2,3,4,6,7,8-HpCDF-13C 1.1167 1.0353 1.0560 0.9628 1.0586 1.0459 5.30
1,2,3,4,7,8,9-HpCDF-13C 0.8620 0.8268 0.8823 0.7415 0.8658 0.8357 6.75
1,2,3,4,6,7,8-HpCDD-13C 0.9372 0.8986 0.9684 0.7603 0.9102 0.8949 8.93
OCDD-13C 0.8653 0.8246 0.8634 0.7166 0.8767 0.8293 7.96
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Initial Calibration (ICAL) - Isotope Ratio  Summary
Method 8290

Data Files:

CS-1

CS-2

CS-3

CS-4

CS-5 U211107A_07

U211107A_08

U211107A_02

U211107A_05

U211107A_06 13:44

12:59

10:26

15:33

14:51 JRH

JRH

JRH

JRH

JRH

InjectedTimeU211107

11/07/2021

10MSHR06 (U)

DB-5MS  0.25mm

US1175211HColumn ID No.

Column Phase

Instrument

Calibration Date

ICAL ID

Isomer CS-1 CS-2 CS-3 CS-4 CS-5 Limits

2,3,7,8-TCDF 0.75 0.79 0.75 0.77 0.78 0.65 - 0.89
2,3,7,8-TCDD 0.71 0.73 0.82 0.78 0.77 0.65 - 0.89

1,2,3,7,8-PeCDF 1.48 1.52 1.52 1.52 1.55 1.32 - 1.78
2,3,4,7,8-PeCDF 1.40 1.51 1.51 1.56 1.55 1.32 - 1.78
1,2,3,7,8-PeCDD 0.66 0.62 0.60 0.62 0.62 0.52 - 0.70

1,2,3,4,7,8-HxCDF 1.13 1.28 1.24 1.25 1.23 1.05 - 1.43
1,2,3,6,7,8-HxCDF 1.24 1.24 1.23 1.32 1.23 1.05 - 1.43
2,3,4,6,7,8-HxCDF 1.23 1.15 1.21 1.23 1.24 1.05 - 1.43
1,2,3,7,8,9-HxCDF 1.30 1.30 1.21 1.20 1.24 1.05 - 1.43
1,2,3,4,7,8-HxCDD 1.35 1.24 1.22 1.21 1.37 1.05 - 1.43
1,2,3,6,7,8-HxCDD 1.24 1.29 1.20 1.19 1.18 1.05 - 1.43
1,2,3,7,8,9-HxCDD 1.20 1.18 1.23 1.18 1.26 1.05 - 1.43

1,2,3,4,6,7,8-HpCDF 0.98 1.05 1.03 1.03 1.04 0.88 - 1.20
1,2,3,4,7,8,9-HpCDF 0.99 1.01 1.05 1.01 1.04 0.88 - 1.20
1,2,3,4,6,7,8-HpCDD 1.03 1.03 1.03 1.03 1.04 0.88 - 1.20

OCDF 0.87 0.93 0.88 0.90 0.90 0.76 - 1.02
OCDD 0.84 0.89 0.90 0.89 0.88 0.76 - 1.02

1,2,3,4-TCDD-13C 0.81 0.80 0.78 0.77 0.78 0.65 - 0.89
1,2,3,7,8,9-HxCDD-13C 1.23 1.23 1.24 1.23 1.21 1.05 - 1.43

2,3,7,8-TCDF-13C 0.76 0.79 0.79 0.78 0.78 0.65 - 0.89
2,3,7,8-TCDD-13C 0.81 0.80 0.78 0.76 0.79 0.65 - 0.89
1,2,3,7,8-PeCDF-13C 1.56 1.57 1.57 1.52 1.55 1.32 - 1.78
2,3,4,7,8-PeCDF-13C 1.53 1.54 1.52 1.55 1.55 1.32 - 1.78
1,2,3,7,8-PeCDD-13C 1.52 1.56 1.54 1.55 1.56 1.32 - 1.78
1,2,3,4,7,8-HxCDF-13C 0.51 0.51 0.51 0.51 0.52 0.43 - 0.59
1,2,3,6,7,8-HxCDF-13C 0.51 0.52 0.51 0.52 0.52 0.43 - 0.59
2,3,4,6,7,8-HxCDF-13C 0.51 0.52 0.53 0.52 0.53 0.43 - 0.59
1,2,3,7,8,9-HxCDF-13C 0.55 0.53 0.53 0.52 0.51 0.43 - 0.59
1,2,3,4,7,8-HxCDD-13C 1.25 1.23 1.25 1.24 1.26 1.05 - 1.43
1,2,3,6,7,8-HxCDD-13C 1.22 1.22 1.25 1.23 1.24 1.05 - 1.43
1,2,3,4,6,7,8-HpCDF-13C 0.43 0.46 0.44 0.45 0.44 0.37 - 0.51
1,2,3,4,7,8,9-HpCDF-13C 0.45 0.44 0.47 0.46 0.44 0.37 - 0.51
1,2,3,4,6,7,8-HpCDD-13C 1.08 1.04 1.10 1.04 1.07 0.88 - 1.20
OCDD-13C 0.90 0.89 0.87 0.91 0.91 0.76 - 1.02

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Standard
Run Name:

ICAL ID

F211129A_17
CS3/CPM-20-123-079

F211126Analyzed 11/29/2021  22:02

Instrument ID
GC Column ID

10MSHR05 (F)
US1556121H

PCDD/PCDF Calibration Verification
Method 8290

Known Ion Abund.Conc Deviation
(%)Compound Conc. Ratio RFFound

Average Daily
RF

2,3,7,8-TCDF 10 10.3 0.76 0.7995 0.8198 2.5
2,3,7,8-TCDD 10 11.0 0.75 0.8272 0.9077 9.7

1,2,3,7,8-PeCDF 50 52.2 1.47 0.7627 0.7964 4.4
2,3,4,7,8-PeCDF 50 49.7 1.52 0.8474 0.8431 -0.5
1,2,3,7,8-PeCDD 50 52.6 0.62 0.7924 0.8338 5.2

1,2,3,4,7,8-HxCDF 50 49.8 1.19 0.9134 0.9089 -0.5
1,2,3,6,7,8-HxCDF 50 49.9 1.18 0.8977 0.8960 -0.2
2,3,4,6,7,8-HxCDF 50 50.3 1.20 0.9400 0.9458 0.6
1,2,3,7,8,9-HxCDF 50 49.5 1.24 0.8682 0.8602 -0.9
1,2,3,4,7,8-HxCDD 50 50.5 1.22 0.9237 0.9320 0.9
1,2,3,6,7,8-HxCDD 50 52.3 1.20 0.9033 0.9448 4.6
1,2,3,7,8,9-HxCDD 50 52.0 1.19 0.9123 0.9487 4.0

1,2,3,4,6,7,8-HpCDF 50 52.4 0.99 1.1975 1.2550 4.8
1,2,3,4,7,8,9-HpCDF 50 51.9 1.05 1.1623 1.2060 3.8
1,2,3,4,6,7,8-HpCDD 50 51.6 1.01 1.2012 1.2404 3.3

OCDF 100 98.2 0.91 0.8906 0.8741 -1.8
OCDD 100 96.2 0.92 0.9232 0.8884 -3.8

Total PeCDF 100 102.0 NA 0.8051 0.8198 1.8
Total HxCDF 200 199.5 NA 0.9048 0.9027 -0.2
Total HxCDD 150 154.7 NA 0.9131 0.9418 3.2
Total HpCDF 100 104.3 NA 1.1799 1.2305 4.3

2,3,7,8-TCDF-13C 100 103.5 0.77 1.1486 1.1883 3.5
2,3,7,8-TCDD-13C 100 98.9 0.80 1.1777 1.1642 -1.1
2,3,7,8-TCDD-37Cl4 10 10.1 NA 1.0432 1.0517 0.8
1,2,3,7,8-PeCDF-13C 100 96.7 1.55 0.8568 0.8285 -3.3
2,3,4,7,8-PeCDF-13C 100 97.6 1.56 0.8245 0.8050 -2.4
1,2,3,7,8-PeCDD-13C 100 94.8 1.55 0.7280 0.6900 -5.2
1,2,3,4,7,8-HxCDF-13C 100 106.1 0.50 0.9023 0.9572 6.1
1,2,3,6,7,8-HxCDF-13C 100 108.6 0.49 0.9751 1.0594 8.6
2,3,4,6,7,8-HxCDF-13C 100 105.6 0.52 0.8840 0.9336 5.6
1,2,3,7,8,9-HxCDF-13C 100 97.4 0.51 0.8075 0.7866 -2.6
1,2,3,4,7,8-HxCDD-13C 100 102.2 1.24 0.8632 0.8819 2.2
1,2,3,6,7,8-HxCDD-13C 100 103.6 1.24 0.9928 1.0281 3.6
1,2,3,4,6,7,8-HpCDF-13C 100 82.6 0.47 1.0748 0.8883 -17.4
1,2,3,4,7,8,9-HpCDF-13C 100 77.3 0.46 0.8906 0.6886 -22.7
1,2,3,4,6,7,8-HpCDD-13C 100 77.7 1.09 0.7931 0.6163 -22.3
OCDD-13C 200 144.6 0.93 0.7928 0.5731 -27.7

1,2,3,4-TCDD-13C 100 NA 0.80 NA NA NA 
1,2,3,7,8,9-HxCDD-13C 100 NA 1.21 NA NA NA 

Concentrations expressed as pg/ul                 NA = Not Applicable                * = Outside target  range
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Standard
Run Name:

ICAL ID

F211129B_16
CS3/CPM-20-123-079

F211126Analyzed 11/30/2021  10:19

Instrument ID
GC Column ID

10MSHR05 (F)
US1556121H

PCDD/PCDF Calibration Verification
Method 8290

Known Ion Abund.Conc Deviation
(%)Compound Conc. Ratio RFFound

Average Daily
RF

2,3,7,8-TCDF 10 10.4 0.74 0.7995 0.8344 4.4
2,3,7,8-TCDD 10 10.7 0.78 0.8272 0.8845 6.9

1,2,3,7,8-PeCDF 50 51.7 1.51 0.7627 0.7887 3.4
2,3,4,7,8-PeCDF 50 50.3 1.47 0.8474 0.8523 0.6
1,2,3,7,8-PeCDD 50 52.8 0.62 0.7924 0.8363 5.5

1,2,3,4,7,8-HxCDF 50 51.4 1.19 0.9134 0.9394 2.8
1,2,3,6,7,8-HxCDF 50 49.3 1.20 0.8977 0.8843 -1.5
2,3,4,6,7,8-HxCDF 50 50.3 1.17 0.9400 0.9463 0.7
1,2,3,7,8,9-HxCDF 50 51.1 1.19 0.8682 0.8865 2.1
1,2,3,4,7,8-HxCDD 50 48.6 1.30 0.9237 0.8984 -2.7
1,2,3,6,7,8-HxCDD 50 51.8 1.19 0.9033 0.9360 3.6
1,2,3,7,8,9-HxCDD 50 49.4 1.22 0.9123 0.9019 -1.1

1,2,3,4,6,7,8-HpCDF 50 52.3 1.02 1.1975 1.2537 4.7
1,2,3,4,7,8,9-HpCDF 50 50.9 0.99 1.1623 1.1839 1.9
1,2,3,4,6,7,8-HpCDD 50 51.3 1.07 1.2012 1.2321 2.6

OCDF 100 101.4 0.83 0.8906 0.9028 1.4
OCDD 100 95.9 0.88 0.9232 0.8849 -4.1

Total PeCDF 100 102.0 NA 0.8051 0.8205 1.9
Total HxCDF 200 202.1 NA 0.9048 0.9141 1.0
Total HxCDD 150 149.9 NA 0.9131 0.9121 -0.1
Total HpCDF 100 103.3 NA 1.1799 1.2188 3.3

2,3,7,8-TCDF-13C 100 100.7 0.76 1.1486 1.1571 0.7
2,3,7,8-TCDD-13C 100 98.1 0.77 1.1777 1.1549 -1.9
2,3,7,8-TCDD-37Cl4 10 10.1 NA 1.0432 1.0486 0.5
1,2,3,7,8-PeCDF-13C 100 93.5 1.54 0.8568 0.8012 -6.5
2,3,4,7,8-PeCDF-13C 100 91.9 1.55 0.8245 0.7579 -8.1
1,2,3,7,8-PeCDD-13C 100 90.5 1.55 0.7280 0.6586 -9.5
1,2,3,4,7,8-HxCDF-13C 100 104.5 0.51 0.9023 0.9426 4.5
1,2,3,6,7,8-HxCDF-13C 100 110.5 0.51 0.9751 1.0772 10.5
2,3,4,6,7,8-HxCDF-13C 100 106.1 0.52 0.8840 0.9377 6.1
1,2,3,7,8,9-HxCDF-13C 100 93.4 0.50 0.8075 0.7542 -6.6
1,2,3,4,7,8-HxCDD-13C 100 105.6 1.25 0.8632 0.9112 5.6
1,2,3,6,7,8-HxCDD-13C 100 101.4 1.23 0.9928 1.0064 1.4
1,2,3,4,6,7,8-HpCDF-13C 100 77.0 0.47 1.0748 0.8271 -23.0
1,2,3,4,7,8,9-HpCDF-13C 100 67.9 0.48 0.8906 0.6044 * -32.1
1,2,3,4,6,7,8-HpCDD-13C 100 70.4 1.06 0.7931 0.5583 -29.6
OCDD-13C 200 117.0 0.91 0.7928 0.4639 * -41.5

1,2,3,4-TCDD-13C 100 NA 0.79 NA NA NA 
1,2,3,7,8,9-HxCDD-13C 100 NA 1.26 NA NA NA 

Concentrations expressed as pg/ul                 NA = Not Applicable                * = Outside target  range
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Standard
Run Name:

ICAL ID

L211130B_02
CS3/CPM-20-123-079

L211124Analyzed 11/30/2021  14:10

Instrument ID
GC Column ID

10MSHR15 (L)
USR527316H

PCDD/PCDF Calibration Verification
Method 8290

Known Ion Abund.Conc Deviation
(%)Compound Conc. Ratio RFFound

Average Daily
RF

2,3,7,8-TCDF 10 9.8 0.75 1.0061 0.9900 -1.6
2,3,7,8-TCDD 10 9.8 0.79 1.0553 1.0392 -1.5

1,2,3,7,8-PeCDF 50 50.3 1.51 1.0412 1.0468 0.5
2,3,4,7,8-PeCDF 50 50.1 1.53 1.1327 1.1339 0.1
1,2,3,7,8-PeCDD 50 50.2 0.62 1.0155 1.0191 0.4

1,2,3,4,7,8-HxCDF 50 49.4 1.25 1.2320 1.2163 -1.3
1,2,3,6,7,8-HxCDF 50 49.6 1.26 1.1940 1.1846 -0.8
2,3,4,6,7,8-HxCDF 50 49.2 1.24 1.2509 1.2308 -1.6
1,2,3,7,8,9-HxCDF 50 50.2 1.27 1.1521 1.1565 0.4
1,2,3,4,7,8-HxCDD 50 49.8 1.25 1.0341 1.0306 -0.3
1,2,3,6,7,8-HxCDD 50 49.2 1.26 1.0294 1.0131 -1.6
1,2,3,7,8,9-HxCDD 50 51.3 1.25 1.0178 1.0442 2.6

1,2,3,4,6,7,8-HpCDF 50 49.3 1.04 1.3801 1.3601 -1.5
1,2,3,4,7,8,9-HpCDF 50 51.7 1.05 1.3412 1.3855 3.3
1,2,3,4,6,7,8-HpCDD 50 48.8 1.04 1.0911 1.0656 -2.3

OCDF 100 98.2 0.90 1.2131 1.1911 -1.8
OCDD 100 97.6 0.91 1.0173 0.9929 -2.4

Total PeCDF 100 100.3 NA 1.0869 1.0904 0.3
Total HxCDF 200 198.4 NA 1.2072 1.1971 -0.8
Total HxCDD 150 150.3 NA 1.0271 1.0293 0.2
Total HpCDF 100 100.9 NA 1.3607 1.3728 0.9

2,3,7,8-TCDF-13C 100 104.3 0.78 1.6086 1.6772 4.3
2,3,7,8-TCDD-13C 100 104.1 0.84 1.1675 1.2150 4.1
2,3,7,8-TCDD-37Cl4 10 10.2 NA 1.1291 1.1533 2.1
1,2,3,7,8-PeCDF-13C 100 111.7 1.59 1.1956 1.3356 11.7
2,3,4,7,8-PeCDF-13C 100 113.6 1.59 1.1755 1.3358 13.6
1,2,3,7,8-PeCDD-13C 100 110.9 1.58 0.7633 0.8467 10.9
1,2,3,4,7,8-HxCDF-13C 100 102.5 0.53 1.1763 1.2051 2.5
1,2,3,6,7,8-HxCDF-13C 100 98.4 0.53 1.3084 1.2877 -1.6
2,3,4,6,7,8-HxCDF-13C 100 102.9 0.53 1.1923 1.2272 2.9
1,2,3,7,8,9-HxCDF-13C 100 105.7 0.54 1.0247 1.0832 5.7
1,2,3,4,7,8-HxCDD-13C 100 98.7 1.30 0.9120 0.8999 -1.3
1,2,3,6,7,8-HxCDD-13C 100 100.2 1.28 0.9883 0.9907 0.2
1,2,3,4,6,7,8-HpCDF-13C 100 108.4 0.45 0.8570 0.9292 8.4
1,2,3,4,7,8,9-HpCDF-13C 100 113.4 0.45 0.6571 0.7452 13.4
1,2,3,4,6,7,8-HpCDD-13C 100 115.0 1.07 0.6305 0.7253 15.0
OCDD-13C 200 234.1 0.87 0.5781 0.6767 17.0

1,2,3,4-TCDD-13C 100 NA 0.86 NA NA NA 
1,2,3,7,8,9-HxCDD-13C 100 NA 1.29 NA NA NA 

Concentrations expressed as pg/ul                 NA = Not Applicable                * = Outside target  range
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Standard
Run Name:

ICAL ID

L211130B_17
CS3/CPM-20-123-079

L211124Analyzed 12/01/2021  01:40

Instrument ID
GC Column ID

10MSHR15 (L)
USR527316H

PCDD/PCDF Calibration Verification
Method 8290

Known Ion Abund.Conc Deviation
(%)Compound Conc. Ratio RFFound

Average Daily
RF

2,3,7,8-TCDF 10 9.9 0.76 1.0061 0.9984 -0.8
2,3,7,8-TCDD 10 9.8 0.78 1.0553 1.0298 -2.4

1,2,3,7,8-PeCDF 50 50.1 1.53 1.0412 1.0425 0.1
2,3,4,7,8-PeCDF 50 49.9 1.52 1.1327 1.1307 -0.2
1,2,3,7,8-PeCDD 50 50.3 0.62 1.0155 1.0226 0.7

1,2,3,4,7,8-HxCDF 50 49.4 1.25 1.2320 1.2174 -1.2
1,2,3,6,7,8-HxCDF 50 49.4 1.25 1.1940 1.1795 -1.2
2,3,4,6,7,8-HxCDF 50 48.4 1.26 1.2509 1.2102 -3.3
1,2,3,7,8,9-HxCDF 50 49.7 1.26 1.1521 1.1444 -0.7
1,2,3,4,7,8-HxCDD 50 50.2 1.25 1.0341 1.0373 0.3
1,2,3,6,7,8-HxCDD 50 49.4 1.27 1.0294 1.0168 -1.2
1,2,3,7,8,9-HxCDD 50 51.3 1.26 1.0178 1.0442 2.6

1,2,3,4,6,7,8-HpCDF 50 48.7 1.05 1.3801 1.3446 -2.6
1,2,3,4,7,8,9-HpCDF 50 49.0 1.05 1.3412 1.3145 -2.0
1,2,3,4,6,7,8-HpCDD 50 50.1 1.03 1.0911 1.0930 0.2

OCDF 100 94.0 0.90 1.2131 1.1398 -6.0
OCDD 100 97.7 0.91 1.0173 0.9942 -2.3

Total PeCDF 100 100.0 NA 1.0869 1.0866 0.0
Total HxCDF 200 196.8 NA 1.2072 1.1879 -1.6
Total HxCDD 150 150.8 NA 1.0271 1.0328 0.6
Total HpCDF 100 97.7 NA 1.3607 1.3296 -2.3

2,3,7,8-TCDF-13C 100 102.3 0.78 1.6086 1.6452 2.3
2,3,7,8-TCDD-13C 100 104.2 0.84 1.1675 1.2165 4.2
2,3,7,8-TCDD-37Cl4 10 10.3 NA 1.1291 1.1585 2.6
1,2,3,7,8-PeCDF-13C 100 112.1 1.58 1.1956 1.3402 12.1
2,3,4,7,8-PeCDF-13C 100 112.8 1.58 1.1755 1.3260 12.8
1,2,3,7,8-PeCDD-13C 100 113.6 1.59 0.7633 0.8668 13.6
1,2,3,4,7,8-HxCDF-13C 100 98.7 0.53 1.1763 1.1606 -1.3
1,2,3,6,7,8-HxCDF-13C 100 94.7 0.53 1.3084 1.2397 -5.3
2,3,4,6,7,8-HxCDF-13C 100 98.6 0.53 1.1923 1.1752 -1.4
1,2,3,7,8,9-HxCDF-13C 100 99.7 0.53 1.0247 1.0218 -0.3
1,2,3,4,7,8-HxCDD-13C 100 96.3 1.27 0.9120 0.8782 -3.7
1,2,3,6,7,8-HxCDD-13C 100 98.4 1.29 0.9883 0.9724 -1.6
1,2,3,4,6,7,8-HpCDF-13C 100 96.9 0.45 0.8570 0.8303 -3.1
1,2,3,4,7,8,9-HpCDF-13C 100 93.5 0.45 0.6571 0.6145 -6.5
1,2,3,4,6,7,8-HpCDD-13C 100 100.5 1.07 0.6305 0.6339 0.5
OCDD-13C 200 178.9 0.86 0.5781 0.5171 -10.6

1,2,3,4-TCDD-13C 100 NA 0.87 NA NA NA 
1,2,3,7,8,9-HxCDD-13C 100 NA 1.27 NA NA NA 

Concentrations expressed as pg/ul                 NA = Not Applicable                * = Outside target  range
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Standard
Run Name:

ICAL ID

U211201A_02
CS3/CPM-20-123-079

U211107Analyzed 12/01/2021  10:32

Instrument ID
GC Column ID

10MSHR06 (U)
US1175211H

PCDD/PCDF Calibration Verification
Method 8290

Known Ion Abund.Conc Deviation
(%)Compound Conc. Ratio RFFound

Average Daily
RF

2,3,7,8-TCDF 10 9.5 0.74 0.8985 0.8544 -4.9
2,3,7,8-TCDD 10 11.9 0.76 0.9234 1.1016 19.3

1,2,3,7,8-PeCDF 50 48.4 1.48 0.8870 0.8579 -3.3
2,3,4,7,8-PeCDF 50 49.2 1.53 0.9909 0.9759 -1.5
1,2,3,7,8-PeCDD 50 51.0 0.58 0.8990 0.9165 1.9

1,2,3,4,7,8-HxCDF 50 48.2 1.23 1.0708 1.0321 -3.6
1,2,3,6,7,8-HxCDF 50 50.4 1.21 1.0301 1.0374 0.7
2,3,4,6,7,8-HxCDF 50 49.7 1.19 1.0817 1.0760 -0.5
1,2,3,7,8,9-HxCDF 50 49.7 1.20 0.9918 0.9856 -0.6
1,2,3,4,7,8-HxCDD 50 45.1 1.21 0.9779 0.8819 -9.8
1,2,3,6,7,8-HxCDD 50 50.4 1.21 0.9510 0.9589 0.8
1,2,3,7,8,9-HxCDD 50 47.6 1.22 0.9766 0.9301 -4.8

1,2,3,4,6,7,8-HpCDF 50 50.2 1.05 1.2345 1.2394 0.4
1,2,3,4,7,8,9-HpCDF 50 47.6 1.01 1.2135 1.1551 -4.8
1,2,3,4,6,7,8-HpCDD 50 49.8 1.01 1.0219 1.0177 -0.4

OCDF 100 98.1 0.90 0.9751 0.9570 -1.9
OCDD 100 99.5 0.86 0.9345 0.9297 -0.5

Total PeCDF 100 97.6 NA 0.9389 0.9169 -2.3
Total HxCDF 200 198.0 NA 1.0436 1.0328 -1.0
Total HxCDD 150 143.1 NA 0.9685 0.9236 -4.6
Total HpCDF 100 97.8 NA 1.2240 1.1972 -2.2

2,3,7,8-TCDF-13C 100 98.0 0.78 1.3083 1.2820 -2.0
2,3,7,8-TCDD-13C 100 95.3 0.80 1.1288 1.0762 -4.7
2,3,7,8-TCDD-37Cl4 10 9.8 NA 1.0468 1.0257 -2.0
1,2,3,7,8-PeCDF-13C 100 84.9 1.60 1.0408 0.8833 -15.1
2,3,4,7,8-PeCDF-13C 100 81.2 1.53 1.0114 0.8209 -18.8
1,2,3,7,8-PeCDD-13C 100 82.4 1.46 0.7621 0.6283 -17.6
1,2,3,4,7,8-HxCDF-13C 100 97.4 0.51 0.9197 0.8956 -2.6
1,2,3,6,7,8-HxCDF-13C 100 99.0 0.50 1.2225 1.2108 -1.0
2,3,4,6,7,8-HxCDF-13C 100 102.0 0.53 1.0025 1.0222 2.0
1,2,3,7,8,9-HxCDF-13C 100 103.8 0.51 0.8767 0.9101 3.8
1,2,3,4,7,8-HxCDD-13C 100 110.2 1.25 0.7488 0.8252 10.2
1,2,3,6,7,8-HxCDD-13C 100 98.5 1.28 1.0574 1.0415 -1.5
1,2,3,4,6,7,8-HpCDF-13C 100 101.8 0.45 1.0459 1.0644 1.8
1,2,3,4,7,8,9-HpCDF-13C 100 108.7 0.43 0.8357 0.9086 8.7
1,2,3,4,6,7,8-HpCDD-13C 100 104.0 1.13 0.8949 0.9310 4.0
OCDD-13C 200 198.8 0.90 0.8293 0.8242 -0.6

1,2,3,4-TCDD-13C 100 NA 0.82 NA NA NA 
1,2,3,7,8,9-HxCDD-13C 100 NA 1.29 NA NA NA 

Concentrations expressed as pg/ul                 NA = Not Applicable                * = Outside target  range
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Standard
Run Name:

ICAL ID

U211201A_08
CS3/CPM-20-123-079

U211107Analyzed 12/01/2021  15:05

Instrument ID
GC Column ID

10MSHR06 (U)
US1175211H

PCDD/PCDF Calibration Verification
Method 8290

Known Ion Abund.Conc Deviation
(%)Compound Conc. Ratio RFFound

Average Daily
RF

2,3,7,8-TCDF 10 10.1 0.75 0.8985 0.9063 0.9
2,3,7,8-TCDD 10 11.4 0.81 0.9234 1.0496 13.7

1,2,3,7,8-PeCDF 50 50.1 1.50 0.8870 0.8885 0.2
2,3,4,7,8-PeCDF 50 47.1 1.49 0.9909 0.9331 -5.8
1,2,3,7,8-PeCDD 50 47.5 0.65 0.8990 0.8540 -5.0

1,2,3,4,7,8-HxCDF 50 48.0 1.22 1.0708 1.0276 -4.0
1,2,3,6,7,8-HxCDF 50 48.9 1.26 1.0301 1.0070 -2.2
2,3,4,6,7,8-HxCDF 50 48.7 1.23 1.0817 1.0543 -2.5
1,2,3,7,8,9-HxCDF 50 49.2 1.25 0.9918 0.9769 -1.5
1,2,3,4,7,8-HxCDD 50 48.4 1.25 0.9779 0.9464 -3.2
1,2,3,6,7,8-HxCDD 50 48.9 1.23 0.9510 0.9306 -2.1
1,2,3,7,8,9-HxCDD 50 49.4 1.22 0.9766 0.9649 -1.2

1,2,3,4,6,7,8-HpCDF 50 50.5 1.02 1.2345 1.2474 1.0
1,2,3,4,7,8,9-HpCDF 50 49.3 1.01 1.2135 1.1958 -1.5
1,2,3,4,6,7,8-HpCDD 50 50.2 0.97 1.0219 1.0262 0.4

OCDF 100 97.4 0.90 0.9751 0.9502 -2.6
OCDD 100 98.5 0.88 0.9345 0.9207 -1.5

Total PeCDF 100 97.2 NA 0.9389 0.9108 -3.0
Total HxCDF 200 194.8 NA 1.0436 1.0164 -2.6
Total HxCDD 150 146.7 NA 0.9685 0.9473 -2.2
Total HpCDF 100 99.8 NA 1.2240 1.2216 -0.2

2,3,7,8-TCDF-13C 100 92.6 0.81 1.3083 1.2111 -7.4
2,3,7,8-TCDD-13C 100 102.1 0.77 1.1288 1.1520 2.1
2,3,7,8-TCDD-37Cl4 10 10.1 NA 1.0468 1.0617 1.4
1,2,3,7,8-PeCDF-13C 100 88.2 1.53 1.0408 0.9175 -11.8
2,3,4,7,8-PeCDF-13C 100 98.2 1.52 1.0114 0.9937 -1.8
1,2,3,7,8-PeCDD-13C 100 100.9 1.53 0.7621 0.7688 0.9
1,2,3,4,7,8-HxCDF-13C 100 105.5 0.52 0.9197 0.9703 5.5
1,2,3,6,7,8-HxCDF-13C 100 106.4 0.53 1.2225 1.3002 6.4
2,3,4,6,7,8-HxCDF-13C 100 107.1 0.51 1.0025 1.0735 7.1
1,2,3,7,8,9-HxCDF-13C 100 99.0 0.51 0.8767 0.8682 -1.0
1,2,3,4,7,8-HxCDD-13C 100 109.6 1.26 0.7488 0.8206 9.6
1,2,3,6,7,8-HxCDD-13C 100 108.0 1.24 1.0574 1.1419 8.0
1,2,3,4,6,7,8-HpCDF-13C 100 92.3 0.46 1.0459 0.9651 -7.7
1,2,3,4,7,8,9-HpCDF-13C 100 90.5 0.46 0.8357 0.7559 -9.5
1,2,3,4,6,7,8-HpCDD-13C 100 89.9 1.07 0.8949 0.8044 -10.1
OCDD-13C 200 194.1 0.87 0.8293 0.8047 -3.0

1,2,3,4-TCDD-13C 100 NA 0.78 NA NA NA 
1,2,3,7,8,9-HxCDD-13C 100 NA 1.27 NA NA NA 

Concentrations expressed as pg/ul                 NA = Not Applicable                * = Outside target  range
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Standard
Run Name:

ICAL ID

L211202B_04
CS3/CPM-20-123-079

L211124Analyzed 12/02/2021  12:38

Instrument ID
GC Column ID

10MSHR15 (L)
USR527316H

PCDD/PCDF Calibration Verification
Method 8290

Known Ion Abund.Conc Deviation
(%)Compound Conc. Ratio RFFound

Average Daily
RF

2,3,7,8-TCDF 10 9.0 0.69 1.0061 0.9043 -10.1
2,3,7,8-TCDD 10 9.2 0.77 1.0553 0.9758 -7.5

1,2,3,7,8-PeCDF 50 46.4 1.50 1.0412 0.9660 -7.2
2,3,4,7,8-PeCDF 50 46.1 1.51 1.1327 1.0442 -7.8
1,2,3,7,8-PeCDD 50 47.7 0.62 1.0155 0.9691 -4.6

1,2,3,4,7,8-HxCDF 50 46.3 1.25 1.2320 1.1420 -7.3
1,2,3,6,7,8-HxCDF 50 46.6 1.24 1.1940 1.1117 -6.9
2,3,4,6,7,8-HxCDF 50 47.6 1.25 1.2509 1.1915 -4.7
1,2,3,7,8,9-HxCDF 50 47.3 1.26 1.1521 1.0904 -5.4
1,2,3,4,7,8-HxCDD 50 47.6 1.24 1.0341 0.9840 -4.8
1,2,3,6,7,8-HxCDD 50 46.9 1.23 1.0294 0.9657 -6.2
1,2,3,7,8,9-HxCDD 50 51.1 1.24 1.0178 1.0405 2.2

1,2,3,4,6,7,8-HpCDF 50 46.4 1.05 1.3801 1.2803 -7.2
1,2,3,4,7,8,9-HpCDF 50 47.7 1.05 1.3412 1.2803 -4.5
1,2,3,4,6,7,8-HpCDD 50 47.6 1.05 1.0911 1.0389 -4.8

OCDF 100 82.8 0.90 1.2131 1.0040 -17.2
OCDD 100 95.3 0.90 1.0173 0.9698 -4.7

Total PeCDF 100 92.5 NA 1.0869 1.0051 -7.5
Total HxCDF 200 187.9 NA 1.2072 1.1339 -6.1
Total HxCDD 150 145.6 NA 1.0271 0.9967 -3.0
Total HpCDF 100 94.1 NA 1.3607 1.2803 -5.9

2,3,7,8-TCDF-13C 100 100.8 0.77 1.6086 1.6211 0.8
2,3,7,8-TCDD-13C 100 86.1 0.81 1.1675 1.0057 -13.9
2,3,7,8-TCDD-37Cl4 10 8.3 NA 1.1291 0.9384 -16.9
1,2,3,7,8-PeCDF-13C 100 74.8 1.56 1.1956 0.8940 -25.2
2,3,4,7,8-PeCDF-13C 100 73.0 1.57 1.1755 0.8586 -27.0
1,2,3,7,8-PeCDD-13C 100 75.1 1.58 0.7633 0.5733 -24.9
1,2,3,4,7,8-HxCDF-13C 100 95.4 0.52 1.1763 1.1217 -4.6
1,2,3,6,7,8-HxCDF-13C 100 88.8 0.52 1.3084 1.1624 -11.2
2,3,4,6,7,8-HxCDF-13C 100 96.3 0.53 1.1923 1.1480 -3.7
1,2,3,7,8,9-HxCDF-13C 100 95.8 0.52 1.0247 0.9813 -4.2
1,2,3,4,7,8-HxCDD-13C 100 93.9 1.25 0.9120 0.8561 -6.1
1,2,3,6,7,8-HxCDD-13C 100 92.1 1.25 0.9883 0.9101 -7.9
1,2,3,4,6,7,8-HpCDF-13C 100 105.6 0.45 0.8570 0.9048 5.6
1,2,3,4,7,8,9-HpCDF-13C 100 104.9 0.44 0.6571 0.6894 4.9
1,2,3,4,6,7,8-HpCDD-13C 100 116.3 1.07 0.6305 0.7334 16.3
OCDD-13C 200 177.5 0.87 0.5781 0.5130 -11.3

1,2,3,4-TCDD-13C 100 NA 0.82 NA NA NA 
1,2,3,7,8,9-HxCDD-13C 100 NA 1.26 NA NA NA 

Concentrations expressed as pg/ul                 NA = Not Applicable                * = Outside target  range
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Standard
Run Name:

ICAL ID

L211202B_21
CS3/CPM-20-123-079

L211124Analyzed 12/03/2021  01:01

Instrument ID
GC Column ID

10MSHR15 (L)
USR527316H

PCDD/PCDF Calibration Verification
Method 8290

Known Ion Abund.Conc Deviation
(%)Compound Conc. Ratio RFFound

Average Daily
RF

2,3,7,8-TCDF 10 9.2 0.75 1.0061 0.9230 -8.3
2,3,7,8-TCDD 10 9.3 0.78 1.0553 0.9843 -6.7

1,2,3,7,8-PeCDF 50 46.8 1.52 1.0412 0.9752 -6.3
2,3,4,7,8-PeCDF 50 46.8 1.51 1.1327 1.0593 -6.5
1,2,3,7,8-PeCDD 50 46.5 0.62 1.0155 0.9444 -7.0

1,2,3,4,7,8-HxCDF 50 47.2 1.25 1.2320 1.1638 -5.5
1,2,3,6,7,8-HxCDF 50 48.0 1.25 1.1940 1.1457 -4.0
2,3,4,6,7,8-HxCDF 50 47.0 1.24 1.2509 1.1763 -6.0
1,2,3,7,8,9-HxCDF 50 46.7 1.25 1.1521 1.0754 -6.7
1,2,3,4,7,8-HxCDD 50 48.9 1.25 1.0341 1.0110 -2.2
1,2,3,6,7,8-HxCDD 50 47.1 1.23 1.0294 0.9696 -5.8
1,2,3,7,8,9-HxCDD 50 48.9 1.24 1.0178 0.9958 -2.2

1,2,3,4,6,7,8-HpCDF 50 46.9 1.04 1.3801 1.2935 -6.3
1,2,3,4,7,8,9-HpCDF 50 47.4 1.05 1.3412 1.2721 -5.1
1,2,3,4,6,7,8-HpCDD 50 47.3 1.04 1.0911 1.0326 -5.4

OCDF 100 83.2 0.90 1.2131 1.0092 -16.8
OCDD 100 95.5 0.91 1.0173 0.9720 -4.5

Total PeCDF 100 93.6 NA 1.0869 1.0172 -6.4
Total HxCDF 200 188.9 NA 1.2072 1.1403 -5.5
Total HxCDD 150 144.9 NA 1.0271 0.9922 -3.4
Total HpCDF 100 94.3 NA 1.3607 1.2828 -5.7

2,3,7,8-TCDF-13C 100 99.6 0.78 1.6086 1.6016 -0.4
2,3,7,8-TCDD-13C 100 101.2 0.82 1.1675 1.1811 1.2
2,3,7,8-TCDD-37Cl4 10 9.6 NA 1.1291 1.0882 -3.6
1,2,3,7,8-PeCDF-13C 100 92.2 1.54 1.1956 1.1020 -7.8
2,3,4,7,8-PeCDF-13C 100 93.4 1.56 1.1755 1.0982 -6.6
1,2,3,7,8-PeCDD-13C 100 96.5 1.57 0.7633 0.7369 -3.5
1,2,3,4,7,8-HxCDF-13C 100 102.5 0.52 1.1763 1.2061 2.5
1,2,3,6,7,8-HxCDF-13C 100 97.1 0.53 1.3084 1.2711 -2.9
2,3,4,6,7,8-HxCDF-13C 100 100.9 0.52 1.1923 1.2031 0.9
1,2,3,7,8,9-HxCDF-13C 100 91.8 0.52 1.0247 0.9403 -8.2
1,2,3,4,7,8-HxCDD-13C 100 102.8 1.27 0.9120 0.9380 2.8
1,2,3,6,7,8-HxCDD-13C 100 97.4 1.26 0.9883 0.9623 -2.6
1,2,3,4,6,7,8-HpCDF-13C 100 103.6 0.44 0.8570 0.8878 3.6
1,2,3,4,7,8,9-HpCDF-13C 100 90.6 0.45 0.6571 0.5955 -9.4
1,2,3,4,6,7,8-HpCDD-13C 100 102.3 1.06 0.6305 0.6449 2.3
OCDD-13C 200 126.3 0.86 0.5781 0.3652 * -36.8

1,2,3,4-TCDD-13C 100 NA 0.82 NA NA NA 
1,2,3,7,8,9-HxCDD-13C 100 NA 1.25 NA NA NA 

Concentrations expressed as pg/ul                 NA = Not Applicable                * = Outside target  range
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Standard
Run Name:

ICAL ID

F211204B_02
CS3/CPM-20-123-079

F211126Analyzed 12/04/2021  09:58

Instrument ID
GC Column ID

10MSHR05 (F)
US1556121H

PCDD/PCDF Calibration Verification
Method 8290

Known Ion Abund.Conc Deviation
(%)Compound Conc. Ratio RFFound

Average Daily
RF

2,3,7,8-TCDF 10 9.3 0.72 0.7995 0.7409 -7.3
2,3,7,8-TCDD 10 9.4 0.74 0.8272 0.7765 -6.1

1,2,3,7,8-PeCDF 50 47.0 1.47 0.7627 0.7165 -6.1
2,3,4,7,8-PeCDF 50 47.0 1.47 0.8474 0.7971 -5.9
1,2,3,7,8-PeCDD 50 45.8 0.60 0.7924 0.7260 -8.4

1,2,3,4,7,8-HxCDF 50 47.7 1.17 0.9134 0.8722 -4.5
1,2,3,6,7,8-HxCDF 50 46.5 1.21 0.8977 0.8346 -7.0
2,3,4,6,7,8-HxCDF 50 47.6 1.17 0.9400 0.8945 -4.8
1,2,3,7,8,9-HxCDF 50 47.4 1.18 0.8682 0.8228 -5.2
1,2,3,4,7,8-HxCDD 50 46.5 1.22 0.9237 0.8594 -7.0
1,2,3,6,7,8-HxCDD 50 46.3 1.21 0.9033 0.8359 -7.5
1,2,3,7,8,9-HxCDD 50 46.8 1.22 0.9123 0.8532 -6.5

1,2,3,4,6,7,8-HpCDF 50 47.7 1.01 1.1975 1.1429 -4.6
1,2,3,4,7,8,9-HpCDF 50 49.3 0.97 1.1623 1.1457 -1.4
1,2,3,4,6,7,8-HpCDD 50 47.6 1.08 1.2012 1.1435 -4.8

OCDF 100 82.2 0.86 0.8906 0.7322 -17.8
OCDD 100 89.2 0.84 0.9232 0.8231 -10.8

Total PeCDF 100 94.0 NA 0.8051 0.7568 -6.0
Total HxCDF 200 189.2 NA 0.9048 0.8560 -5.4
Total HxCDD 150 139.6 NA 0.9131 0.8495 -7.0
Total HpCDF 100 97.0 NA 1.1799 1.1443 -3.0

2,3,7,8-TCDF-13C 100 87.9 0.75 1.1486 1.0094 -12.1
2,3,7,8-TCDD-13C 100 99.3 0.80 1.1777 1.1695 -0.7
2,3,7,8-TCDD-37Cl4 10 9.9 NA 1.0432 1.0328 -1.0
1,2,3,7,8-PeCDF-13C 100 83.9 1.52 0.8568 0.7186 -16.1
2,3,4,7,8-PeCDF-13C 100 84.7 1.54 0.8245 0.6988 -15.3
1,2,3,7,8-PeCDD-13C 100 95.9 1.52 0.7280 0.6980 -4.1
1,2,3,4,7,8-HxCDF-13C 100 90.7 0.50 0.9023 0.8185 -9.3
1,2,3,6,7,8-HxCDF-13C 100 95.3 0.48 0.9751 0.9296 -4.7
2,3,4,6,7,8-HxCDF-13C 100 94.0 0.50 0.8840 0.8307 -6.0
1,2,3,7,8,9-HxCDF-13C 100 88.5 0.50 0.8075 0.7150 -11.5
1,2,3,4,7,8-HxCDD-13C 100 97.8 1.22 0.8632 0.8445 -2.2
1,2,3,6,7,8-HxCDD-13C 100 103.9 1.21 0.9928 1.0316 3.9
1,2,3,4,6,7,8-HpCDF-13C 100 105.3 0.45 1.0748 1.1322 5.3
1,2,3,4,7,8,9-HpCDF-13C 100 95.2 0.44 0.8906 0.8482 -4.8
1,2,3,4,6,7,8-HpCDD-13C 100 106.0 1.07 0.7931 0.8403 6.0
OCDD-13C 200 176.1 0.88 0.7928 0.6981 -11.9

1,2,3,4-TCDD-13C 100 NA 0.79 NA NA NA 
1,2,3,7,8,9-HxCDD-13C 100 NA 1.19 NA NA NA 

Concentrations expressed as pg/ul                 NA = Not Applicable                * = Outside target  range
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Standard
Run Name:

ICAL ID

F211204B_18
CS3/CPM-20-123-082

F211126Analyzed 12/04/2021  22:20

Instrument ID
GC Column ID

10MSHR05 (F)
US1556121H

PCDD/PCDF Calibration Verification
Method 8290

Known Ion Abund.Conc Deviation
(%)Compound Conc. Ratio RFFound

Average Daily
RF

2,3,7,8-TCDF 10 9.0 0.70 0.7995 0.7232 -9.5
2,3,7,8-TCDD 10 9.2 0.79 0.8272 0.7612 -8.0

1,2,3,7,8-PeCDF 50 46.4 1.41 0.7627 0.7074 -7.3
2,3,4,7,8-PeCDF 50 47.1 1.39 0.8474 0.7975 -5.9
1,2,3,7,8-PeCDD 50 44.8 0.63 0.7924 0.7101 -10.4

1,2,3,4,7,8-HxCDF 50 48.0 1.17 0.9134 0.8772 -4.0
1,2,3,6,7,8-HxCDF 50 46.2 1.17 0.8977 0.8300 -7.5
2,3,4,6,7,8-HxCDF 50 46.0 1.12 0.9400 0.8648 -8.0
1,2,3,7,8,9-HxCDF 50 45.2 1.18 0.8682 0.7846 -9.6
1,2,3,4,7,8-HxCDD 50 46.8 1.19 0.9237 0.8638 -6.5
1,2,3,6,7,8-HxCDD 50 44.6 1.23 0.9033 0.8063 -10.7
1,2,3,7,8,9-HxCDD 50 45.8 1.27 0.9123 0.8360 -8.4

1,2,3,4,6,7,8-HpCDF 50 46.8 1.01 1.1975 1.1218 -6.3
1,2,3,4,7,8,9-HpCDF 50 46.3 0.97 1.1623 1.0760 -7.4
1,2,3,4,6,7,8-HpCDD 50 45.5 1.06 1.2012 1.0930 -9.0

OCDF 100 91.0 0.91 0.8906 0.8103 -9.0
OCDD 100 87.1 0.85 0.9232 0.8040 -12.9

Total PeCDF 100 93.4 NA 0.8051 0.7524 -6.5
Total HxCDF 200 185.4 NA 0.9048 0.8391 -7.3
Total HxCDD 150 137.2 NA 0.9131 0.8354 -8.5
Total HpCDF 100 93.1 NA 1.1799 1.0989 -6.9

2,3,7,8-TCDF-13C 100 85.3 0.75 1.1486 0.9798 -14.7
2,3,7,8-TCDD-13C 100 98.8 0.76 1.1777 1.1640 -1.2
2,3,7,8-TCDD-37Cl4 10 9.9 NA 1.0432 1.0293 -1.3
1,2,3,7,8-PeCDF-13C 100 82.2 1.55 0.8568 0.7041 -17.8
2,3,4,7,8-PeCDF-13C 100 79.8 1.54 0.8245 0.6576 -20.2
1,2,3,7,8-PeCDD-13C 100 93.9 1.55 0.7280 0.6837 -6.1
1,2,3,4,7,8-HxCDF-13C 100 87.6 0.50 0.9023 0.7904 -12.4
1,2,3,6,7,8-HxCDF-13C 100 95.1 0.50 0.9751 0.9268 -4.9
2,3,4,6,7,8-HxCDF-13C 100 93.1 0.50 0.8840 0.8228 -6.9
1,2,3,7,8,9-HxCDF-13C 100 86.5 0.50 0.8075 0.6985 -13.5
1,2,3,4,7,8-HxCDD-13C 100 98.6 1.20 0.8632 0.8507 -1.4
1,2,3,6,7,8-HxCDD-13C 100 100.5 1.19 0.9928 0.9974 0.5
1,2,3,4,6,7,8-HpCDF-13C 100 102.7 0.45 1.0748 1.1041 2.7
1,2,3,4,7,8,9-HpCDF-13C 100 94.1 0.45 0.8906 0.8384 -5.9
1,2,3,4,6,7,8-HpCDD-13C 100 105.2 1.06 0.7931 0.8340 5.2
OCDD-13C 200 164.7 0.86 0.7928 0.6530 -17.6

1,2,3,4-TCDD-13C 100 NA 0.76 NA NA NA 
1,2,3,7,8,9-HxCDD-13C 100 NA 1.20 NA NA NA 

Concentrations expressed as pg/ul                 NA = Not Applicable                * = Outside target  range
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Appendix D
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_07
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213001 - SMT INDI

Lab Sample ID: 50303213001
Client Sample ID: PPDSED-21-L02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_07
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213001 - SMT INDI

Lab Sample ID: 50303213001
Client Sample ID: PPDSED-21-L02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_07
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213001 - SMT INDI

Lab Sample ID: 50303213001
Client Sample ID: PPDSED-21-L02 S
Instrument: 10MSHR15 (L)

%
 A

bu
nd

an
ce

Time

Data File: L211202B_07 G2  C1 - 339.8597
SAMP 50303213001 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 2.5E+5

%
 A

bu
nd

an
ce

Time

Data File: L211202B_07 G2  C2 - 341.8567
SAMP 50303213001 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 1.8E+5

%
 A

bu
nd

an
ce

Time

Data File: L211202B_07 G2  C3 - 351.8999
SAMP 50303213001 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 7.3E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_07 G2  C5 - 353.8969
SAMP 50303213001 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 4.6E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_07 G2  C12 - 409.7974
SAMP 50303213001 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 1.5E+5

%
 A

bu
nd

an
ce

Time

Data File: L211202B_07 G2  C4 - 353.8576
SAMP 50303213001 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 8.5E+3

%
 A

bu
nd

an
ce

Time

Data File: L211202B_07 G2  C8 - 355.8546
SAMP 50303213001 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 1.5E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_07 G2  C10 - 367.8948
SAMP 50303213001 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 5.6E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_07 G2  C11 - 369.8918
SAMP 50303213001 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 3.6E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_07 G2  C6 - 354.9792
SAMP 50303213001 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 1.4E+6

Page 70 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_07
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213001 - SMT INDI

Lab Sample ID: 50303213001
Client Sample ID: PPDSED-21-L02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_07
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213001 - SMT INDI

Lab Sample ID: 50303213001
Client Sample ID: PPDSED-21-L02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_07
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213001 - SMT INDI

Lab Sample ID: 50303213001
Client Sample ID: PPDSED-21-L02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_08
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213002 - SMT INDI

Lab Sample ID: 50303213002
Client Sample ID: PPDSED-21-L02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_08
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213002 - SMT INDI

Lab Sample ID: 50303213002
Client Sample ID: PPDSED-21-L02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_08
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213002 - SMT INDI

Lab Sample ID: 50303213002
Client Sample ID: PPDSED-21-L02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_08
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213002 - SMT INDI

Lab Sample ID: 50303213002
Client Sample ID: PPDSED-21-L02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_08
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213002 - SMT INDI

Lab Sample ID: 50303213002
Client Sample ID: PPDSED-21-L02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_08
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213002 - SMT INDI

Lab Sample ID: 50303213002
Client Sample ID: PPDSED-21-L02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_08
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213003 - SMT INDI

Lab Sample ID: 50303213003
Client Sample ID: PPDSED-21-L02FD S
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_08
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213003 - SMT INDI

Lab Sample ID: 50303213003
Client Sample ID: PPDSED-21-L02FD S
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_08
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213003 - SMT INDI

Lab Sample ID: 50303213003
Client Sample ID: PPDSED-21-L02FD S
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_08
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213003 - SMT INDI

Lab Sample ID: 50303213003
Client Sample ID: PPDSED-21-L02FD S
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_08
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213003 - SMT INDI

Lab Sample ID: 50303213003
Client Sample ID: PPDSED-21-L02FD S
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_08
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213003 - SMT INDI

Lab Sample ID: 50303213003
Client Sample ID: PPDSED-21-L02FD S
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_09
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213004 - SMT INDI

Lab Sample ID: 50303213004
Client Sample ID: PPDSED-21-L01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_09
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213004 - SMT INDI

Lab Sample ID: 50303213004
Client Sample ID: PPDSED-21-L01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_09
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213004 - SMT INDI

Lab Sample ID: 50303213004
Client Sample ID: PPDSED-21-L01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_09
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213004 - SMT INDI

Lab Sample ID: 50303213004
Client Sample ID: PPDSED-21-L01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_09
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213004 - SMT INDI

Lab Sample ID: 50303213004
Client Sample ID: PPDSED-21-L01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_09
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213004 - SMT INDI

Lab Sample ID: 50303213004
Client Sample ID: PPDSED-21-L01 S
Instrument: 10MSHR15 (L)

%
 A

bu
nd

an
ce

Time

Data File: L211202B_09 G5  C4 - 441.7428
SAMP 50303213004 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 8.2E+3

%
 A

bu
nd

an
ce

Time

Data File: L211202B_09 G5  C5 - 443.7398
SAMP 50303213004 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 9.6E+3

%
 A

bu
nd

an
ce

Time

Data File: L211202B_09 G5  C11 - 469.7779
SAMP 50303213004 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 1.1E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_09 G5  C12 - 471.7749
SAMP 50303213004 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 1.3E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_09 G5  C13 - 513.6775
SAMP 50303213004 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 4.9E+3

%
 A

bu
nd

an
ce

Time

Data File: L211202B_09 G5  C8 - 457.7377
SAMP 50303213004 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 8.5E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_09 G5  C9 - 459.7347
SAMP 50303213004 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 9.3E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_09 G5  C11 - 469.7779
SAMP 50303213004 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 1.1E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_09 G5  C12 - 471.7749
SAMP 50303213004 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 1.3E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_09 G5  C2 - 430.9728
SAMP 50303213004 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 1.9E+6

Page 91 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_09
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213005 - SMT INDI

Lab Sample ID: 50303213005
Client Sample ID: PPDSED-21-L01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_09
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213005 - SMT INDI

Lab Sample ID: 50303213005
Client Sample ID: PPDSED-21-L01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_09
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213005 - SMT INDI

Lab Sample ID: 50303213005
Client Sample ID: PPDSED-21-L01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_09
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213005 - SMT INDI

Lab Sample ID: 50303213005
Client Sample ID: PPDSED-21-L01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_09
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213005 - SMT INDI

Lab Sample ID: 50303213005
Client Sample ID: PPDSED-21-L01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_09
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213005 - SMT INDI

Lab Sample ID: 50303213005
Client Sample ID: PPDSED-21-L01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_10
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213006 - SMT INDI

Lab Sample ID: 50303213006
Client Sample ID: PPDSED-21-M02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_10
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213006 - SMT INDI

Lab Sample ID: 50303213006
Client Sample ID: PPDSED-21-M02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_10
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213006 - SMT INDI

Lab Sample ID: 50303213006
Client Sample ID: PPDSED-21-M02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_10
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213006 - SMT INDI

Lab Sample ID: 50303213006
Client Sample ID: PPDSED-21-M02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_10
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213006 - SMT INDI

Lab Sample ID: 50303213006
Client Sample ID: PPDSED-21-M02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_10
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213006 - SMT INDI

Lab Sample ID: 50303213006
Client Sample ID: PPDSED-21-M02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_11
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213007 - SMT INDI

Lab Sample ID: 50303213007
Client Sample ID: PPDSED-21-M01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_11
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213007 - SMT INDI

Lab Sample ID: 50303213007
Client Sample ID: PPDSED-21-M01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_11
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213007 - SMT INDI

Lab Sample ID: 50303213007
Client Sample ID: PPDSED-21-M01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_11
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213007 - SMT INDI

Lab Sample ID: 50303213007
Client Sample ID: PPDSED-21-M01 S
Instrument: 10MSHR15 (L)

%
 A

bu
nd

an
ce

Time

Data File: L211202B_11 G3  C1 - 373.8207
SAMP 50303213007 - SMT INDI

32:03 32:51 33:40 34:29 35:18
0

25

50

75

100 2.6E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_11 G3  C2 - 375.8178
SAMP 50303213007 - SMT INDI

32:03 32:51 33:40 34:29 35:18
0

25

50

75

100 2.4E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_11 G3  C5 - 383.8639
SAMP 50303213007 - SMT INDI

32:03 32:51 33:40 34:29 35:18
0

25

50

75

100 3.2E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_11 G3  C6 - 385.861
SAMP 50303213007 - SMT INDI

32:03 32:51 33:40 34:29 35:18
0

25

50

75

100 6.2E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_11 G3  C11 - 445.7555
SAMP 50303213007 - SMT INDI

32:03 32:51 33:40 34:29 35:18
0

25

50

75

100 1.8E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_11 G3  C7 - 389.8156
SAMP 50303213007 - SMT INDI

32:03 32:51 33:40 34:29 35:18
0

25

50

75

100 1.4E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_11 G3  C8 - 391.8127
SAMP 50303213007 - SMT INDI

32:03 32:51 33:40 34:29 35:18
0

25

50

75

100 1.1E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_11 G3  C9 - 401.8559
SAMP 50303213007 - SMT INDI

32:03 32:51 33:40 34:29 35:18
0

25

50

75

100 5.2E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_11 G3  C10 - 403.8529
SAMP 50303213007 - SMT INDI

32:03 32:51 33:40 34:29 35:18
0

25

50

75

100 4.3E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_11 G3  C3 - 380.976
SAMP 50303213007 - SMT INDI

32:03 32:51 33:40 34:29 35:18
0

25

50

75

100 3.5E+6

Page 107 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_11
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213007 - SMT INDI

Lab Sample ID: 50303213007
Client Sample ID: PPDSED-21-M01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_11
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213007 - SMT INDI

Lab Sample ID: 50303213007
Client Sample ID: PPDSED-21-M01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_12
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213008 - SMT INDI

Lab Sample ID: 50303213008
Client Sample ID: PPDSED-21-N02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_12
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213008 - SMT INDI

Lab Sample ID: 50303213008
Client Sample ID: PPDSED-21-N02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_12
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213008 - SMT INDI

Lab Sample ID: 50303213008
Client Sample ID: PPDSED-21-N02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_12
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213008 - SMT INDI

Lab Sample ID: 50303213008
Client Sample ID: PPDSED-21-N02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_12
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213008 - SMT INDI

Lab Sample ID: 50303213008
Client Sample ID: PPDSED-21-N02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_12
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213008 - SMT INDI

Lab Sample ID: 50303213008
Client Sample ID: PPDSED-21-N02 S
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_13
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213009 - SMT INDI

Lab Sample ID: 50303213009
Client Sample ID: PPDSED-21-N01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_13
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213009 - SMT INDI

Lab Sample ID: 50303213009
Client Sample ID: PPDSED-21-N01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_13
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213009 - SMT INDI

Lab Sample ID: 50303213009
Client Sample ID: PPDSED-21-N01 S
Instrument: 10MSHR15 (L)

%
 A

bu
nd

an
ce

Time

Data File: L211202B_13 G2  C1 - 339.8597
SAMP 50303213009 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 8.8E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_13 G2  C2 - 341.8567
SAMP 50303213009 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 4.8E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_13 G2  C3 - 351.8999
SAMP 50303213009 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 7.5E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_13 G2  C5 - 353.8969
SAMP 50303213009 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 4.7E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_13 G2  C12 - 409.7974
SAMP 50303213009 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 7.6E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_13 G2  C4 - 353.8576
SAMP 50303213009 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 6.5E+3

%
 A

bu
nd

an
ce

Time

Data File: L211202B_13 G2  C8 - 355.8546
SAMP 50303213009 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 7.6E+3

%
 A

bu
nd

an
ce

Time

Data File: L211202B_13 G2  C10 - 367.8948
SAMP 50303213009 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 5.2E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_13 G2  C11 - 369.8918
SAMP 50303213009 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 3.3E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_13 G2  C6 - 354.9792
SAMP 50303213009 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 1.6E+6

Page 118 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_13
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213009 - SMT INDI

Lab Sample ID: 50303213009
Client Sample ID: PPDSED-21-N01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_13
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213009 - SMT INDI

Lab Sample ID: 50303213009
Client Sample ID: PPDSED-21-N01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_13
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213009 - SMT INDI

Lab Sample ID: 50303213009
Client Sample ID: PPDSED-21-N01 S
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_14
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213010 - SMT INDI

Lab Sample ID: 50303213010
Client Sample ID: PPDSED-21-002 S
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_14
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213010 - SMT INDI

Lab Sample ID: 50303213010
Client Sample ID: PPDSED-21-002 S
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_14
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213010 - SMT INDI

Lab Sample ID: 50303213010
Client Sample ID: PPDSED-21-002 S
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_14
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213010 - SMT INDI

Lab Sample ID: 50303213010
Client Sample ID: PPDSED-21-002 S
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_14
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213010 - SMT INDI

Lab Sample ID: 50303213010
Client Sample ID: PPDSED-21-002 S
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_14
Date Acquired: 12/2/2021
Sample Description: SAMP 50303213010 - SMT INDI

Lab Sample ID: 50303213010
Client Sample ID: PPDSED-21-002 S
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_10
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213011 - SMT INDI

Lab Sample ID: 50303213011
Client Sample ID: PPDSED-21-L02FD W
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_10
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213011 - SMT INDI

Lab Sample ID: 50303213011
Client Sample ID: PPDSED-21-L02FD W
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_10
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213011 - SMT INDI

Lab Sample ID: 50303213011
Client Sample ID: PPDSED-21-L02FD W
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_10
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213011 - SMT INDI

Lab Sample ID: 50303213011
Client Sample ID: PPDSED-21-L02FD W
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_10
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213011 - SMT INDI

Lab Sample ID: 50303213011
Client Sample ID: PPDSED-21-L02FD W
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_10
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213011 - SMT INDI

Lab Sample ID: 50303213011
Client Sample ID: PPDSED-21-L02FD W
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_11
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213012 - SMT INDI

Lab Sample ID: 50303213012
Client Sample ID: PPDSED-21-M02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_11
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213012 - SMT INDI

Lab Sample ID: 50303213012
Client Sample ID: PPDSED-21-M02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_11
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213012 - SMT INDI

Lab Sample ID: 50303213012
Client Sample ID: PPDSED-21-M02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_11
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213012 - SMT INDI

Lab Sample ID: 50303213012
Client Sample ID: PPDSED-21-M02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_11
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213012 - SMT INDI

Lab Sample ID: 50303213012
Client Sample ID: PPDSED-21-M02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_11
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213012 - SMT INDI

Lab Sample ID: 50303213012
Client Sample ID: PPDSED-21-M02 W
Instrument: 10MSHR15 (L)

%
 A

bu
nd

an
ce

Time

Data File: L211130B_11 G5  C4 - 441.7428
SAMP 50303213012 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 1.6E+4

%
 A

bu
nd

an
ce

Time

Data File: L211130B_11 G5  C5 - 443.7398
SAMP 50303213012 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 1.3E+4

%
 A

bu
nd

an
ce

Time

Data File: L211130B_11 G5  C11 - 469.7779
SAMP 50303213012 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 6.1E+6

%
 A

bu
nd

an
ce

Time

Data File: L211130B_11 G5  C12 - 471.7749
SAMP 50303213012 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 6.9E+6

%
 A

bu
nd

an
ce

Time

Data File: L211130B_11 G5  C13 - 513.6775
SAMP 50303213012 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 6.0E+3

%
 A

bu
nd

an
ce

Time

Data File: L211130B_11 G5  C8 - 457.7377
SAMP 50303213012 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 7.1E+4

%
 A

bu
nd

an
ce

Time

Data File: L211130B_11 G5  C9 - 459.7347
SAMP 50303213012 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 8.9E+4

%
 A

bu
nd

an
ce

Time

Data File: L211130B_11 G5  C11 - 469.7779
SAMP 50303213012 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 6.1E+6

%
 A

bu
nd

an
ce

Time

Data File: L211130B_11 G5  C12 - 471.7749
SAMP 50303213012 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 6.9E+6

%
 A

bu
nd

an
ce

Time

Data File: L211130B_11 G5  C2 - 430.9728
SAMP 50303213012 - SMT INDI

37:50 38:38 39:25 40:12 41:00
0

25

50

75

100 1.2E+6

Page 139 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_12
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213013 - SMT INDI

Lab Sample ID: 50303213013
Client Sample ID: PPDSED-21-M01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_12
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213013 - SMT INDI

Lab Sample ID: 50303213013
Client Sample ID: PPDSED-21-M01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_12
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213013 - SMT INDI

Lab Sample ID: 50303213013
Client Sample ID: PPDSED-21-M01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_12
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213013 - SMT INDI

Lab Sample ID: 50303213013
Client Sample ID: PPDSED-21-M01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_12
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213013 - SMT INDI

Lab Sample ID: 50303213013
Client Sample ID: PPDSED-21-M01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_12
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213013 - SMT INDI

Lab Sample ID: 50303213013
Client Sample ID: PPDSED-21-M01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_13
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213014 - SMT INDI

Lab Sample ID: 50303213014
Client Sample ID: PPDSED-21-N02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_13
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213014 - SMT INDI

Lab Sample ID: 50303213014
Client Sample ID: PPDSED-21-N02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_13
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213014 - SMT INDI

Lab Sample ID: 50303213014
Client Sample ID: PPDSED-21-N02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_13
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213014 - SMT INDI

Lab Sample ID: 50303213014
Client Sample ID: PPDSED-21-N02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_13
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213014 - SMT INDI

Lab Sample ID: 50303213014
Client Sample ID: PPDSED-21-N02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_13
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213014 - SMT INDI

Lab Sample ID: 50303213014
Client Sample ID: PPDSED-21-N02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_14
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213015 - SMT INDI

Lab Sample ID: 50303213015
Client Sample ID: PPDSED-21-N01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_14
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213015 - SMT INDI

Lab Sample ID: 50303213015
Client Sample ID: PPDSED-21-N01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_14
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213015 - SMT INDI

Lab Sample ID: 50303213015
Client Sample ID: PPDSED-21-N01 W
Instrument: 10MSHR15 (L)

%
 A

bu
nd

an
ce

Time

Data File: L211130B_14 G2  C1 - 339.8597
SAMP 50303213015 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 5.7E+3

%
 A

bu
nd

an
ce

Time

Data File: L211130B_14 G2  C2 - 341.8567
SAMP 50303213015 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 5.2E+3

%
 A

bu
nd

an
ce

Time

Data File: L211130B_14 G2  C3 - 351.8999
SAMP 50303213015 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 1.3E+7

%
 A

bu
nd

an
ce

Time

Data File: L211130B_14 G2  C5 - 353.8969
SAMP 50303213015 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 7.7E+6

%
 A

bu
nd

an
ce

Time

Data File: L211130B_14 G2  C12 - 409.7974
SAMP 50303213015 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 5.1E+3

%
 A

bu
nd

an
ce

Time

Data File: L211130B_14 G2  C4 - 353.8576
SAMP 50303213015 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 5.0E+3

%
 A

bu
nd

an
ce

Time

Data File: L211130B_14 G2  C8 - 355.8546
SAMP 50303213015 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 4.5E+3

%
 A

bu
nd

an
ce

Time

Data File: L211130B_14 G2  C10 - 367.8948
SAMP 50303213015 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 8.3E+6

%
 A

bu
nd

an
ce

Time

Data File: L211130B_14 G2  C11 - 369.8918
SAMP 50303213015 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 5.1E+6

%
 A

bu
nd

an
ce

Time

Data File: L211130B_14 G2  C6 - 354.9792
SAMP 50303213015 - SMT INDI

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 4.6E+5

Page 154 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_14
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213015 - SMT INDI

Lab Sample ID: 50303213015
Client Sample ID: PPDSED-21-N01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_14
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213015 - SMT INDI

Lab Sample ID: 50303213015
Client Sample ID: PPDSED-21-N01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_14
Date Acquired: 11/30/2021
Sample Description: SAMP 50303213015 - SMT INDI

Lab Sample ID: 50303213015
Client Sample ID: PPDSED-21-N01 W
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_15
Date Acquired: 12/1/2021
Sample Description: SAMP 50303213016 - SMT INDI

Lab Sample ID: 50303213016
Client Sample ID: PPDSED-21-O02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_15
Date Acquired: 12/1/2021
Sample Description: SAMP 50303213016 - SMT INDI

Lab Sample ID: 50303213016
Client Sample ID: PPDSED-21-O02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_15
Date Acquired: 12/1/2021
Sample Description: SAMP 50303213016 - SMT INDI

Lab Sample ID: 50303213016
Client Sample ID: PPDSED-21-O02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_15
Date Acquired: 12/1/2021
Sample Description: SAMP 50303213016 - SMT INDI

Lab Sample ID: 50303213016
Client Sample ID: PPDSED-21-O02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_15
Date Acquired: 12/1/2021
Sample Description: SAMP 50303213016 - SMT INDI

Lab Sample ID: 50303213016
Client Sample ID: PPDSED-21-O02 W
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_15
Date Acquired: 12/1/2021
Sample Description: SAMP 50303213016 - SMT INDI

Lab Sample ID: 50303213016
Client Sample ID: PPDSED-21-O02 W
Instrument: 10MSHR15 (L)
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

L211202B_07

SMT

L211124Analyzed 12/02/2021  14:51

Lab ID Instrument ID
GC Column ID

50303213001 10MSHR15 (L)
USR527316H

Client ID PPDSED-21-L02 S

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:57 3.55e7 4.54e7 2.53e6 3.25e6 5.180e3 3.030e3 0.78
2,3,7,8-TCDF 23:57 1.13e6 (M)1.51e6 9.67e4 1.23e5 3.803e3 7.712e3 0.75

Other TCDF 1 18:32 5.13e4 5.75e4 0.89
2 19:06 1.23e5 1.40e5 0.88
3 19:27 2.19e5 2.94e5 0.74
4 19:59 3.58e5 4.72e5 0.76
5 20:16 8.90e5 1.26e6 0.71
6 20:41 3.22e5 4.31e5 0.75
7 21:00 1.51e5 2.31e5 0.65
8 21:56 9.59e5 1.09e6 0.88
9 23:47 5.01e5 6.51e5 0.77

10 24:27 1.54e5 1.79e5 0.86
11 27:06 7.18e4 8.19e4 0.88

Ethers 1 20:27 6.47e5 8.81e5 0.73 P
2 22:20 7.17e5 9.07e5 0.79 P
3 22:30 1.27e6 1.61e6 0.79 P
4 26:11 3.80e6 5.26e6 0.72 P
5 26:29 1.13e6 1.53e6 0.74 P
6 27:31 2.31e5 2.80e5 0.82 P

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:14 2.99e7 3.62e7 2.66e6 3.22e6 5.272e3 2.514e3 0.83
2,3,7,8-TCDD-13C 25:28 (M)2.55e7 (M)3.13e7 1.86e6 2.29e6 3.199e3 2.436e3 0.82
2,3,7,8-TCDD-37Cl4 25:30 (M)5.97e6 4.34e5 8.684e2 -----
2,3,7,8-TCDD 25:30 ND  ND  ND  ND  1.421e3 1.009e3

Other  TCDD 1 20:41 3.81e4 4.41e4 0.86

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 30:02 2.70e7 1.72e7 7.24e6 4.55e6 1.680e3 1.592e3 1.57
2,3,4,7,8-PeCDF-13C 31:00 2.26e7 1.43e7 7.28e6 4.30e6 2.007e3 1.048e3 1.58
1,2,3,7,8-PeCDF 30:03 3.10e5 2.25e5 8.44e4 5.97e4 1.425e3 2.459e3 1.38
2,3,4,7,8-PeCDF 31:01 3.21e5 2.17e5 9.38e4 6.91e4 7.423e2 1.606e3 1.48

Other PeCDF 1 29:43 1.74e5 1.10e5 1.58
2 29:53 1.98e5 1.34e5 1.48
3 27:22 1.12e6 7.48e5 1.50

Page 164 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Injected By

Filename
ICAL ID

L211202B_07

SMT

L211124Analyzed 12/02/2021  14:51

Lab ID Instrument ID
GC Column ID

50303213001 10MSHR15 (L)
USR527316H

Client ID PPDSED-21-L02 S

2Page 

PACE IndianapolisClient Name

Ethers 1 29:27 1.18e6 8.49e5 1.39 P
2 30:14 1.06e6 7.08e5 1.50 P
3 30:22 1.30e5 7.38e4 1.76 P
4 31:50 2.67e5 1.63e5 1.64 P

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:18 1.77e7 1.12e7 5.57e6 3.56e6 5.624e3 3.186e3 1.58
1,2,3,7,8-PeCDD 31:19 (M)2.23e4 (M)3.21e4 3.92e3 1.32e4 1.208e3 1.408e3 0.69

Other PeCDD 1 30:15 1.29e4 2.12e4 0.61
2 30:22 1.15e4 1.75e4 0.66
3 29:39 8.24e3 1.33e4 0.62
4 29:30 2.96e4 5.30e4 0.56

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:35 6.10e6 1.15e7 2.33e6 4.63e6 9.654e2 1.525e3 0.53
1,2,3,6,7,8-HxCDF-13C 33:41 6.64e6 1.29e7 2.75e6 5.20e6 7.097e3 1.217e4 0.51
2,3,4,6,7,8-HxCDF-13C 34:09 5.56e6 1.06e7 2.24e6 4.35e6 1.005e3 1.779e3 0.52
1,2,3,7,8,9-HxCDF-13C 34:45 3.72e6 7.13e6 2.32e6 4.57e6 1.945e3 1.186e3 0.52
1,2,3,4,7,8-HxCDF 33:36 1.09e5 (M)1.02e5 3.71e4 4.06e4 3.137e3 2.893e3 1.08
1,2,3,6,7,8-HxCDF 33:42 5.83e4 (M)4.41e4 2.40e4 1.52e4 3.137e3 1.457e3 1.32
2,3,4,6,7,8-HxCDF 34:09 (M)5.53e4 (M)4.76e4 1.18e4 1.08e4 3.137e3 2.551e3 1.16
1,2,3,7,8,9-HxCDF 34:46 (M)2.57e4 (M)2.28e4 1.39e4 1.24e4 1.993e3 1.055e3 1.13

Other HxCDF 1 32:34 5.72e4 5.00e4 1.14
2 32:44 2.14e5 1.71e5 1.25

Ethers 1 33:12 6.57e5 5.57e5 1.18 P
2 33:30 4.22e4 3.63e4 1.16 P
3 33:53 4.03e4 3.42e4 1.18 P

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:17 7.60e6 5.98e6 2.64e6 2.09e6 1.894e3 1.458e3 1.27
1,2,3,6,7,8-HxCDD-13C 34:22 7.41e6 5.88e6 2.87e6 2.24e6 5.718e2 2.069e3 1.26
1,2,3,7,8,9-HxCDD-13C 34:34 1.07e7 8.64e6 5.96e6 4.66e6 2.091e3 3.626e3 1.24
1,2,3,4,7,8-HxCDD 34:17 (M)1.51e4 (M)1.30e4 2.96e3 1.53e3 2.662e3 1.859e3 1.16
1,2,3,6,7,8-HxCDD 34:23 (M)4.22e4 (M)2.90e4 9.84e3 5.32e3 2.150e3 1.411e3 1.45 I
1,2,3,7,8,9-HxCDD 34:35 (M)3.33e4 (M)2.03e4 1.46e4 6.29e3 9.128e2 5.271e2 1.64 I

Other HxCDD 1 33:04 7.16e4 6.48e4 1.10
2 33:45 9.47e4 8.15e4 1.16
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Injected By

Filename
ICAL ID

L211202B_07

SMT

L211124Analyzed 12/02/2021  14:51

Lab ID Instrument ID
GC Column ID

50303213001 10MSHR15 (L)
USR527316H

Client ID PPDSED-21-L02 S

3Page 

PACE IndianapolisClient Name

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:51 2.78e6 6.12e6 1.18e6 2.70e6 5.056e2 1.949e3 0.45
1,2,3,4,7,8,9-HpCDF-13C 37:01 1.60e6 3.51e6 6.34e5 1.35e6 1.309e3 1.564e3 0.46
1,2,3,4,6,7,8-HpCDF 35:51 7.80e4 (M)7.85e4 3.42e4 3.24e4 1.194e3 9.274e2 0.99
1,2,3,4,7,8,9-HpCDF 37:01 (M)1.57e4 (M)9.08e3 7.86e3 3.25e3 1.599e3 1.026e3 1.72 I

Other HpCDF 1 36:11 8.72e4 7.83e4 1.11

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:37 3.52e6 3.30e6 1.46e6 1.42e6 2.854e3 3.512e3 1.07
1,2,3,4,6,7,8-HpCDD 36:38 1.24e5 1.40e5 5.78e4 5.97e4 9.837e2 9.169e2 0.88

Other HpCDD 1 36:04 1.53e5 1.36e5 1.12

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:12 (M)3.85e4 (M)4.02e4 1.04e4 1.33e4 1.647e3 2.291e3 0.96

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:03 2.76e6 3.15e6 9.54e5 1.10e6 7.515e2 1.045e3 0.88
OCDD 39:04 4.89e5 5.15e5 1.66e5 1.74e5 1.315e3 2.320e3 0.95
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1700 Elm Street - Suite 200
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Tel: 612-607-1700
Fax: 612- 607-6444

PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

L211130B_08

SMT

L211124Analyzed 11/30/2021  19:08

Lab ID Instrument ID
GC Column ID

50303213002 10MSHR15 (L)
USR527316H

Client ID PPDSED-21-L02 W

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:33 3.75e7 4.74e7 5.44e6 6.77e6 3.963e3 1.902e3 0.79
2,3,7,8-TCDF 23:35 ND  ND  ND  ND  9.726e2 7.394e2

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:56 3.00e7 3.50e7 4.30e6 5.00e6 1.624e3 1.332e3 0.86
2,3,7,8-TCDD-13C 24:59 2.51e7 2.95e7 3.31e6 3.90e6 1.693e3 1.538e3 0.85
2,3,7,8-TCDD-37Cl4 25:02 6.32e6 8.48e5 6.400e2 -----
2,3,7,8-TCDD 25:01 ND  ND  ND  ND  6.988e2 5.847e2

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:50 4.48e7 2.78e7 1.29e7 8.16e6 1.197e3 7.347e3 1.61
2,3,4,7,8-PeCDF-13C 30:49 4.49e7 2.84e7 1.47e7 9.34e6 2.941e3 3.543e3 1.58
1,2,3,7,8-PeCDF 29:51 ND  ND  ND  ND  4.542e2 8.203e2
2,3,4,7,8-PeCDF 30:50 ND  ND  ND  ND  1.032e3 1.281e3

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:07 3.09e7 1.95e7 1.03e7 6.35e6 9.774e3 5.865e3 1.59
1,2,3,7,8-PeCDD 31:08 ND  ND  ND  ND  9.844e2 8.714e2

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 1.81e7 3.42e7 7.36e6 1.35e7 4.709e3 3.400e4 0.53
1,2,3,6,7,8-HxCDF-13C 33:30 2.07e7 3.95e7 8.62e6 1.57e7 1.288e4 1.499e3 0.53
2,3,4,6,7,8-HxCDF-13C 33:56 1.94e7 3.61e7 8.61e6 1.59e7 7.537e2 5.138e2 0.54
1,2,3,7,8,9-HxCDF-13C 34:35 1.64e7 3.09e7 7.04e6 1.33e7 3.225e3 6.356e3 0.53
1,2,3,4,7,8-HxCDF 33:25 ND  ND  ND  ND  1.503e3 1.303e3
1,2,3,6,7,8-HxCDF 33:30 ND  ND  ND  ND  1.382e3 1.136e3
2,3,4,6,7,8-HxCDF 33:57 ND  ND  ND  ND  1.066e3 1.019e3
1,2,3,7,8,9-HxCDF 34:35 ND  ND  ND  ND  1.030e3 1.178e3
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 2.35e7 1.81e7 1.04e7 8.12e6 6.597e3 5.841e3 1.30
1,2,3,6,7,8-HxCDD-13C 34:09 2.32e7 1.81e7 9.82e6 7.41e6 6.569e3 5.291e3 1.28
1,2,3,7,8,9-HxCDD-13C 34:21 3.13e7 2.45e7 1.25e7 9.74e6 3.582e3 5.099e3 1.27
1,2,3,4,7,8-HxCDD 34:04 ND  ND  ND  ND  9.079e2 3.596e2
1,2,3,6,7,8-HxCDD 34:09 ND  ND  ND  ND  9.079e2 8.014e2
1,2,3,7,8,9-HxCDD 34:22 ND  ND  ND  ND  4.071e2 8.720e2

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 1.24e7 2.74e7 5.40e6 1.21e7 1.811e3 3.328e3 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:53 9.48e6 2.11e7 3.50e6 8.16e6 2.550e3 4.052e3 0.45
1,2,3,4,6,7,8-HpCDF 35:42 ND  ND  ND  ND  2.193e3 1.909e3
1,2,3,4,7,8,9-HpCDF 36:53 (M)2.02e4 (M)2.12e4 3.85e3 4.00e3 1.332e3 1.676e3 0.95

Other HpCDF 1 36:17 3.21e5 2.89e5 1.11

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 1.68e7 1.56e7 6.83e6 6.38e6 2.213e4 1.400e4 1.08
1,2,3,4,6,7,8-HpCDD 36:30 (M)1.52e4 (M)1.67e4 7.36e3 6.49e3 1.969e3 6.057e2 0.91

Other HpCDD 1 35:55 1.62e4 1.74e4 0.93

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:06 ND  ND  ND  ND  1.317e3 9.389e2

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:56 2.18e7 2.50e7 7.26e6 8.42e6 2.376e3 1.586e3 0.87
OCDD 38:57 (M)9.49e4 (M)9.00e4 2.42e4 2.53e4 2.112e3 1.336e3 1.05 I
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:54 4.27e7 5.41e7 3.26e6 4.20e6 6.789e3 8.912e3 0.79
2,3,7,8-TCDF 23:58 (M)1.20e6 (M)1.48e6 9.04e4 1.18e5 3.385e3 4.796e3 0.81

Other TCDF 1 18:56 8.06e4 1.02e5 0.79
2 19:03 3.10e5 4.52e5 0.69
3 19:24 3.90e5 5.86e5 0.67
4 19:59 2.42e5 3.53e5 0.68
5 20:16 5.39e5 8.01e5 0.67
6 20:42 4.75e5 6.89e5 0.69
7 21:00 1.08e5 1.39e5 0.78
8 21:55 7.01e5 8.70e5 0.81

Ethers 1 20:28 1.01e6 1.42e6 0.71 P
2 22:22 1.44e6 1.95e6 0.74 P
3 22:31 8.42e5 1.18e6 0.71 P
4 23:58 1.20e6 1.48e6 0.81 P
5 26:12 7.94e6 1.07e7 0.74 P
6 26:28 3.01e6 4.44e6 0.68 P
7 27:30 5.64e5 7.24e5 0.78 P

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:13 3.55e7 4.32e7 3.31e6 4.11e6 5.616e3 2.291e3 0.82
2,3,7,8-TCDD-13C 25:26 3.14e7 3.86e7 2.44e6 2.96e6 6.515e3 2.119e3 0.81
2,3,7,8-TCDD-37Cl4 25:26 7.66e6 5.87e5 1.485e3 -----
2,3,7,8-TCDD 25:28 ND  ND  ND  ND  1.263e3 1.444e3

Other  TCDD 1 20:41 4.05e4 4.58e4 0.88
2 20:16 8.06e4 1.08e5 0.74

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 30:01 3.31e7 2.09e7 8.10e6 5.23e6 1.921e3 2.204e3 1.58
2,3,4,7,8-PeCDF-13C 31:00 2.77e7 1.76e7 8.28e6 5.15e6 1.594e3 1.997e3 1.58
1,2,3,7,8-PeCDF 30:03 2.55e5 1.82e5 7.50e4 4.20e4 3.132e3 3.595e3 1.40
2,3,4,7,8-PeCDF 31:01 5.12e5 3.56e5 1.53e5 9.64e4 1.300e3 2.382e3 1.44

Other PeCDF 1 29:12 1.17e5 8.29e4 1.41
2 29:42 2.67e5 1.99e5 1.34
3 29:53 1.10e5 8.16e4 1.35
4 27:19 2.07e6 1.36e6 1.53
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Ethers 1 29:23 2.29e6 1.55e6 1.48 P
2 30:14 1.99e6 1.28e6 1.55 P
3 30:23 3.05e5 1.97e5 1.54 P
4 31:43 1.74e5 1.03e5 1.69 P
5 31:50 5.11e5 3.51e5 1.46 P

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:18 2.09e7 1.33e7 6.44e6 4.03e6 1.782e3 1.370e3 1.57
1,2,3,7,8-PeCDD 31:18 (M)1.34e4 (M)1.56e4 4.62e3 4.66e3 1.678e3 1.657e3 0.86 I

Other PeCDD 1 29:38 1.01e4 1.53e4 0.66
2 29:25 3.08e4 5.14e4 0.60

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:36 7.12e6 1.35e7 2.81e6 5.33e6 3.014e3 5.682e3 0.53
1,2,3,6,7,8-HxCDF-13C 33:42 8.01e6 1.50e7 3.15e6 5.82e6 7.376e3 1.311e3 0.53
2,3,4,6,7,8-HxCDF-13C 34:10 6.67e6 1.26e7 2.69e6 5.07e6 5.895e2 7.535e4 0.53
1,2,3,7,8,9-HxCDF-13C 34:46 4.17e6 8.00e6 2.62e6 4.85e6 1.226e3 2.950e3 0.52
1,2,3,4,7,8-HxCDF 33:37 6.31e4 6.09e4 2.51e4 2.10e4 2.908e3 1.789e3 1.04 I
1,2,3,6,7,8-HxCDF 33:43 5.04e4 (M)3.64e4 2.00e4 1.22e4 2.908e3 1.789e3 1.38
2,3,4,6,7,8-HxCDF 34:11 8.07e4 7.11e4 2.51e4 2.12e4 2.579e3 4.107e3 1.14
1,2,3,7,8,9-HxCDF 34:47 (M)1.88e4 (M)1.53e4 7.73e3 4.14e3 2.114e3 1.157e3 1.23

Other HxCDF 1 32:36 8.57e4 6.79e4 1.26
2 32:45 3.53e5 2.92e5 1.21

Ethers 1 32:59 4.55e4 3.95e4 1.15 P
2 33:12 1.20e6 9.58e5 1.25 P
3 33:33 6.57e4 5.31e4 1.24 P
4 33:54 7.46e4 6.93e4 1.08 P

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:17 8.81e6 6.70e6 3.29e6 2.51e6 1.972e3 1.259e3 1.31
1,2,3,6,7,8-HxCDD-13C 34:22 8.86e6 6.94e6 3.29e6 2.55e6 6.229e2 1.233e3 1.28
1,2,3,7,8,9-HxCDD-13C 34:35 1.19e7 9.60e6 6.09e6 4.61e6 2.264e3 2.073e3 1.24
1,2,3,4,7,8-HxCDD 34:18 ND  ND  ND  ND  1.695e3 9.947e2
1,2,3,6,7,8-HxCDD 34:22 (M)2.16e4 (M)2.52e4 1.01e4 8.14e3 2.048e3 1.578e3 0.86 I
1,2,3,7,8,9-HxCDD 34:35 ND  ND  ND  ND  2.073e3 1.941e3

Other HxCDD 1 33:34 3.55e4 2.55e4 1.40
2 33:46 8.55e4 7.69e4 1.11
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3 33:04 8.70e4 6.23e4 1.40

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:51 2.93e6 6.66e6 1.32e6 2.93e6 1.156e3 1.322e3 0.44
1,2,3,4,7,8,9-HpCDF-13C 37:02 1.76e6 3.96e6 7.30e5 1.62e6 3.172e3 1.142e3 0.44
1,2,3,4,6,7,8-HpCDF 35:52 9.55e4 8.66e4 4.63e4 3.62e4 2.959e3 2.301e3 1.10
1,2,3,4,7,8,9-HpCDF 37:03 ND  ND  ND  ND  1.590e3 4.721e2

Ethers 1 36:11 1.09e5 9.04e4 1.20 P

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:38 3.77e6 3.55e6 1.61e6 1.49e6 4.433e3 2.861e3 1.06
1,2,3,4,6,7,8-HpCDD 36:39 1.70e5 1.59e5 7.45e4 7.09e4 4.159e2 1.034e3 1.07

Other HpCDD 1 36:05 2.03e5 1.93e5 1.05

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:15 (M)3.83e4 (M)3.58e4 1.19e4 9.39e3 1.288e3 1.643e3 1.07 I

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:04 2.80e6 3.19e6 9.88e5 1.09e6 1.231e3 1.353e3 0.88
OCDD 39:04 5.01e5 5.46e5 1.56e5 1.93e5 1.742e3 1.530e3 0.92
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:35 3.02e7 3.80e7 4.04e6 5.03e6 6.995e3 6.544e3 0.79
2,3,7,8-TCDF 23:38 (M)7.12e4 1.09e5 1.52e4 1.72e4 2.456e3 1.894e3 0.66

Other TCDF 1 19:14 8.56e4 1.26e5 0.68
2 20:06 6.81e4 9.12e4 0.75

Ethers 1 20:21 4.12e5 4.96e5 0.83 P
2 22:18 6.36e5 8.25e5 0.77 P
3 26:04 2.19e6 3.01e6 0.73 P
4 26:20 6.28e5 9.50e5 0.66 P
5 27:24 1.65e5 2.50e5 0.66 P

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:58 2.81e7 3.40e7 3.65e6 4.51e6 4.633e3 4.683e3 0.83
2,3,7,8-TCDD-13C 25:01 2.10e7 2.52e7 2.57e6 3.15e6 5.590e3 1.552e3 0.83
2,3,7,8-TCDD-37Cl4 25:04 4.78e6 5.69e5 1.326e3 -----
2,3,7,8-TCDD 25:02 (M)3.08e4 (M)3.31e4 4.25e3 3.18e3 1.046e3 1.376e3 0.93 I

Other  TCDD 1 20:33 2.46e4 3.42e4 0.72
2 20:06 4.42e4 5.28e4 0.84

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:52 2.86e7 1.83e7 7.84e6 4.82e6 6.909e3 6.076e3 1.57
2,3,4,7,8-PeCDF-13C 30:50 2.68e7 1.70e7 7.88e6 5.14e6 2.151e3 1.483e3 1.57
1,2,3,7,8-PeCDF 29:53 ND  ND  ND  ND  5.787e2 2.255e3
2,3,4,7,8-PeCDF 30:54 6.04e4 (M)4.25e4 1.46e4 7.87e3 5.405e2 1.665e3 1.42

Other PeCDF 1 28:50 1.43e5 8.06e4 1.78
2 31:45 2.31e5 1.73e5 1.34
3 26:54 3.55e5 2.52e5 1.41

Ethers 1 29:09 9.41e5 6.53e5 1.44 P
2 30:09 6.55e5 4.77e5 1.37 P
3 30:17 9.86e4 6.94e4 1.42 P

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code
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1,2,3,7,8-PeCDD-13C 31:09 1.94e7 1.22e7 5.50e6 3.43e6 3.923e3 4.533e3 1.59
1,2,3,7,8-PeCDD 31:11 ND  ND  ND  ND  8.652e2 1.903e3

Other PeCDD 1 30:05 1.17e4 1.78e4 0.66

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:26 6.96e6 1.35e7 2.80e6 5.24e6 8.138e3 7.683e2 0.51
1,2,3,6,7,8-HxCDF-13C 33:32 7.87e6 1.53e7 2.95e6 5.78e6 8.138e3 1.322e4 0.51
2,3,4,6,7,8-HxCDF-13C 33:59 6.34e6 1.21e7 2.53e6 4.95e6 4.334e2 9.272e2 0.52
1,2,3,7,8,9-HxCDF-13C 34:37 4.93e6 9.38e6 2.19e6 4.24e6 1.698e3 2.337e3 0.53
1,2,3,4,7,8-HxCDF 33:26 (M)1.04e4 (M)1.16e4 4.07e3 2.89e3 1.498e3 1.805e3 0.90 I
1,2,3,6,7,8-HxCDF 33:33 (M)1.76e4 (M)1.51e4 9.27e3 8.39e3 1.951e3 2.031e3 1.16
2,3,4,6,7,8-HxCDF 33:59 (M)2.29e4 (M)2.67e4 9.44e3 1.33e4 1.723e3 2.301e3 0.86 I
1,2,3,7,8,9-HxCDF 34:38 ND  ND  ND  ND  9.175e2 1.635e3

Other HxCDF 1 32:35 1.08e5 8.98e4 1.21
2 33:03 1.04e5 7.25e4 1.43

Ethers 1 33:10 3.21e5 2.73e5 1.18 P

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:06 9.11e6 7.05e6 3.63e6 2.84e6 1.343e3 1.178e3 1.29
1,2,3,6,7,8-HxCDD-13C 34:11 8.82e6 7.10e6 3.68e6 2.92e6 1.694e3 1.263e3 1.24
1,2,3,7,8,9-HxCDD-13C 34:23 1.31e7 1.05e7 5.37e6 4.22e6 1.970e3 2.211e3 1.25
1,2,3,4,7,8-HxCDD 34:07 ND  ND  ND  ND  1.730e3 1.313e3
1,2,3,6,7,8-HxCDD 34:12 (M)2.81e4 (M)1.39e4 8.28e3 3.80e3 1.762e3 6.840e2 2.02 I
1,2,3,7,8,9-HxCDD 34:24 ND  ND  ND  ND  9.143e2 7.360e2

Other HxCDD 1 33:36 5.88e4 5.52e4 1.06

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:44 3.27e6 7.18e6 1.27e6 2.92e6 1.480e3 1.608e3 0.46
1,2,3,4,7,8,9-HpCDF-13C 36:56 1.79e6 4.04e6 6.52e5 1.48e6 1.360e3 1.824e3 0.44
1,2,3,4,6,7,8-HpCDF 35:44 8.59e4 8.74e4 3.05e4 3.76e4 1.927e3 9.457e2 0.98
1,2,3,4,7,8,9-HpCDF 36:57 ND  ND  ND  ND  1.814e3 1.248e3

Other HpCDF 1 36:05 6.29e4 5.95e4 1.06

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code
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1,2,3,4,6,7,8-HpCDD-13C 36:32 4.06e6 3.91e6 1.76e6 1.67e6 5.234e3 7.417e2 1.04
1,2,3,4,6,7,8-HpCDD 36:33 7.80e4 8.05e4 3.10e4 3.19e4 1.062e3 1.287e3 0.97

Other HpCDD 1 35:57 9.92e4 1.02e5 0.97

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:10 (M)2.36e4 (M)2.82e4 6.25e3 7.63e3 1.068e3 1.288e3 0.84

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:59 3.25e6 3.71e6 1.10e6 1.26e6 1.193e3 1.642e3 0.88
OCDD 38:59 2.31e5 2.78e5 8.33e4 9.12e4 1.612e3 1.539e3 0.83
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:33 4.04e7 5.15e7 5.82e6 7.52e6 4.524e3 3.546e3 0.79
2,3,7,8-TCDF 23:35 ND  ND  ND  ND  6.235e2 5.711e2

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:56 2.87e7 3.40e7 4.17e6 4.90e6 1.809e3 1.548e3 0.85
2,3,7,8-TCDD-13C 24:59 2.84e7 3.32e7 3.77e6 4.52e6 2.926e3 2.243e3 0.85
2,3,7,8-TCDD-37Cl4 25:01 7.16e6 9.74e5 8.481e2 -----
2,3,7,8-TCDD 25:01 ND  ND  ND  ND  5.211e2 5.343e2

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:50 4.91e7 3.08e7 1.39e7 8.55e6 3.568e3 9.760e3 1.59
2,3,4,7,8-PeCDF-13C 30:49 4.89e7 3.09e7 1.49e7 9.72e6 6.190e3 5.846e3 1.58
1,2,3,7,8-PeCDF 29:51 ND  ND  ND  ND  1.105e3 1.009e3
2,3,4,7,8-PeCDF 30:50 ND  ND  ND  ND  1.084e3 6.236e2

Ethers 1 30:08 1.04e5 6.61e4 1.57 P

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:06 3.37e7 2.14e7 1.08e7 6.77e6 6.626e2 1.374e3 1.58
1,2,3,7,8-PeCDD 31:07 ND  ND  ND  ND  8.339e2 4.323e2

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:23 1.95e7 3.70e7 7.76e6 1.49e7 1.462e4 7.150e2 0.53
1,2,3,6,7,8-HxCDF-13C 33:29 2.13e7 4.01e7 8.37e6 1.63e7 1.912e3 7.550e2 0.53
2,3,4,6,7,8-HxCDF-13C 33:56 2.08e7 3.95e7 8.70e6 1.65e7 4.636e2 4.616e2 0.53
1,2,3,7,8,9-HxCDF-13C 34:35 1.85e7 3.53e7 7.45e6 1.39e7 4.015e3 3.881e3 0.53
1,2,3,4,7,8-HxCDF 33:24 ND  ND  ND  ND  8.738e2 1.097e3
1,2,3,6,7,8-HxCDF 33:30 ND  ND  ND  ND  8.738e2 7.686e2
2,3,4,6,7,8-HxCDF 33:57 ND  ND  ND  ND  1.033e3 1.004e3
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1,2,3,7,8,9-HxCDF 34:35 ND  ND  ND  ND  7.157e2 7.686e2

Other HxCDF 1 33:50 1.50e4 1.08e4 1.40
2 33:00 1.14e4 8.45e3 1.35
3 32:33 1.52e4 1.23e4 1.23

Ethers 1 33:08 2.06e4 1.56e4 1.32 P

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 2.54e7 1.98e7 1.10e7 8.55e6 4.111e3 3.531e3 1.29
1,2,3,6,7,8-HxCDD-13C 34:08 2.49e7 1.92e7 1.10e7 8.55e6 4.092e3 3.692e3 1.30
1,2,3,7,8,9-HxCDD-13C 34:20 3.11e7 2.45e7 1.31e7 1.06e7 9.600e3 3.143e3 1.27
1,2,3,4,7,8-HxCDD 34:04 ND  ND  ND  ND  6.884e2 2.809e2
1,2,3,6,7,8-HxCDD 34:09 ND  ND  ND  ND  1.050e3 2.809e2
1,2,3,7,8,9-HxCDD 34:21 ND  ND  ND  ND  1.050e3 1.710e2

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 1.33e7 2.94e7 5.67e6 1.23e7 2.198e3 4.043e3 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:53 1.03e7 2.29e7 4.17e6 9.15e6 1.623e3 2.209e3 0.45
1,2,3,4,6,7,8-HpCDF 35:41 (M)2.01e4 (M)2.17e4 7.35e3 1.10e4 1.457e3 1.143e3 0.93
1,2,3,4,7,8,9-HpCDF 36:54 ND  ND  ND  ND  1.754e3 1.387e3

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 1.80e7 1.66e7 6.87e6 6.31e6 2.022e4 1.136e4 1.09
1,2,3,4,6,7,8-HpCDD 36:30 (M)3.07e4 (M)3.21e4 1.18e4 1.35e4 1.884e2 6.000e2 0.96

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:06 (M)1.48e4 (M)1.41e4 6.42e3 4.21e3 1.061e3 7.919e2 1.05 I

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:56 2.34e7 2.74e7 7.76e6 9.16e6 2.117e3 3.134e3 0.85
OCDD 38:57 1.33e5 1.51e5 4.10e4 5.38e4 1.030e3 1.135e3 0.88
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:37 3.13e7 3.94e7 4.03e6 5.16e6 4.313e3 3.577e3 0.80
2,3,7,8-TCDF 23:38 9.87e4 1.15e5 1.49e4 6.02e3 2.133e3 1.130e4 0.86

Other TCDF 1 19:00 1.44e5 1.89e5 0.76
2 19:16 1.26e5 1.69e5 0.75
3 20:07 1.16e5 1.61e5 0.72
4 20:35 8.03e4 1.24e5 0.65
5 20:53 5.41e4 7.18e4 0.75
6 23:50 5.53e4 6.79e4 0.81
7 24:14 6.38e4 7.43e4 0.86

Ethers 1 20:21 5.73e5 7.79e5 0.74 P
2 22:18 7.99e5 1.07e6 0.75 P
3 26:05 3.88e6 5.25e6 0.74 P
4 26:20 1.14e6 1.59e6 0.72 P
5 27:23 2.35e5 3.38e5 0.69 P

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:00 2.59e7 3.14e7 3.32e6 4.08e6 6.456e3 3.213e3 0.82
2,3,7,8-TCDD-13C 25:04 2.22e7 2.72e7 2.60e6 3.15e6 6.286e3 3.499e3 0.81
2,3,7,8-TCDD-37Cl4 25:06 5.13e6 6.40e5 1.295e3 -----
2,3,7,8-TCDD 25:06 ND  ND  ND  ND  7.986e2 1.177e3

Other  TCDD 1 24:39 5.97e4 8.18e4 0.73

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:53 2.88e7 1.81e7 7.64e6 4.80e6 8.512e3 6.173e3 1.59
2,3,4,7,8-PeCDF-13C 30:52 2.59e7 1.66e7 7.74e6 4.93e6 3.546e3 1.825e3 1.56
1,2,3,7,8-PeCDF 29:54 ND  ND  ND  ND  8.709e2 8.502e2
2,3,4,7,8-PeCDF 30:53 7.99e4 (M)5.67e4 2.20e4 1.41e4 1.109e3 8.083e2 1.41

Other PeCDF 1 28:54 1.89e5 1.32e5 1.43
2 31:39 8.77e4 6.11e4 1.44
3 26:56 5.45e5 3.72e5 1.47

Ethers 1 29:11 1.27e6 8.63e5 1.47 P
2 30:10 9.90e5 6.68e5 1.48 P
3 30:19 1.39e5 1.04e5 1.34 P
4 31:46 3.41e5 2.50e5 1.36 P

Page 178 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Injected By

Filename
ICAL ID

L211202B_10

SMT

L211124Analyzed 12/02/2021  17:01

Lab ID Instrument ID
GC Column ID

50303213006 10MSHR15 (L)
USR527316H

Client ID PPDSED-21-M02 S

2Page 

PACE IndianapolisClient Name

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:10 1.85e7 1.16e7 5.51e6 3.39e6 7.533e3 3.291e3 1.60
1,2,3,7,8-PeCDD 31:10 (M)1.21e4 (M)1.72e4 4.50e3 3.87e3 9.593e2 9.746e2 0.70

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:27 6.80e6 1.29e7 2.38e6 4.63e6 2.420e3 2.412e3 0.53
1,2,3,6,7,8-HxCDF-13C 33:33 7.24e6 1.39e7 2.57e6 5.13e6 7.923e3 1.287e4 0.52
2,3,4,6,7,8-HxCDF-13C 34:00 6.30e6 1.18e7 2.44e6 4.59e6 1.249e3 9.336e2 0.53
1,2,3,7,8,9-HxCDF-13C 34:38 4.61e6 8.96e6 2.08e6 4.14e6 1.478e3 3.849e3 0.51
1,2,3,4,7,8-HxCDF 33:27 (M)1.69e4 (M)2.05e4 1.29e4 1.53e4 3.034e3 2.789e3 0.83 I
1,2,3,6,7,8-HxCDF 33:34 (M)3.47e4 (M)2.76e4 1.35e4 1.53e4 2.349e3 2.789e3 1.26
2,3,4,6,7,8-HxCDF 34:01 (M)3.53e4 (M)2.77e4 7.80e3 8.72e3 2.349e3 2.789e3 1.28
1,2,3,7,8,9-HxCDF 34:39 ND  ND  ND  ND  1.130e3 1.142e3

Other HxCDF 1 32:28 3.67e4 3.01e4 1.22
2 32:37 1.76e5 1.40e5 1.26
3 32:56 3.37e4 2.49e4 1.36
4 33:05 1.61e5 1.37e5 1.17

Ethers 1 33:51 4.38e4 3.09e4 1.41 P
2 33:10 4.41e5 3.69e5 1.20 P

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:08 9.06e6 7.09e6 3.51e6 2.72e6 2.703e3 2.155e3 1.28
1,2,3,6,7,8-HxCDD-13C 34:12 8.04e6 6.19e6 3.51e6 2.72e6 2.703e3 2.095e3 1.30
1,2,3,7,8,9-HxCDD-13C 34:24 1.10e7 8.76e6 4.35e6 3.49e6 2.650e3 2.897e3 1.26
1,2,3,4,7,8-HxCDD 34:09 ND  ND  ND  ND  1.079e3 1.199e3
1,2,3,6,7,8-HxCDD 34:13 (M)2.54e4 (M)2.39e4 8.32e3 1.14e4 1.085e3 2.030e3 1.07
1,2,3,7,8,9-HxCDD 34:25 ND  ND  ND  ND  8.616e2 2.030e3

Other HxCDD 1 32:57 6.32e4 5.43e4 1.16
2 33:25 2.89e4 2.42e4 1.20
3 33:38 9.77e4 8.11e4 1.20

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:45 3.21e6 7.08e6 1.26e6 2.85e6 2.381e3 1.888e3 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:57 1.94e6 4.24e6 7.32e5 1.57e6 2.412e3 5.222e2 0.46
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1,2,3,4,6,7,8-HpCDF 35:45 1.53e5 1.55e5 6.24e4 6.50e4 1.958e3 1.273e3 0.98
1,2,3,4,7,8,9-HpCDF 36:58 ND  ND  ND  ND  1.892e3 1.273e3

Other HpCDF 1 36:06 1.64e5 1.45e5 1.13

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:33 4.16e6 3.94e6 1.71e6 1.63e6 2.950e3 3.317e3 1.06
1,2,3,4,6,7,8-HpCDD 36:34 1.54e5 1.44e5 6.15e4 5.79e4 3.773e2 6.290e2 1.07

Other HpCDD 1 35:58 1.76e5 1.61e5 1.09

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:10 (M)4.17e4 (M)4.74e4 1.30e4 1.70e4 8.096e2 2.333e3 0.88

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:00 3.56e6 4.15e6 1.25e6 1.43e6 5.848e2 1.004e3 0.86
OCDD 39:01 5.08e5 5.65e5 1.79e5 1.81e5 1.292e3 1.300e3 0.90

Page 180 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

L211202B_11

SMT

L211124Analyzed 12/02/2021  17:45

Lab ID Instrument ID
GC Column ID

50303213007 10MSHR15 (L)
USR527316H

Client ID PPDSED-21-M01 S

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:33 2.94e7 3.77e7 3.85e6 5.02e6 7.929e3 3.413e3 0.78
2,3,7,8-TCDF 23:36 ND  ND  ND  ND  2.143e3 1.755e3

Other TCDF 1 18:56 4.25e4 5.91e4 0.72
2 19:14 4.73e4 5.53e4 0.86
3 20:05 3.96e4 5.17e4 0.77

Ethers 1 20:20 1.42e5 1.64e5 0.87 P
2 22:16 1.98e5 2.87e5 0.69 P
3 26:03 9.38e5 1.31e6 0.72 P
4 26:17 2.90e5 3.88e5 0.75 P
5 27:24 6.48e4 8.48e4 0.76 P

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:56 2.61e7 3.12e7 3.53e6 4.36e6 6.183e3 4.185e3 0.83
2,3,7,8-TCDD-13C 24:59 2.29e7 2.73e7 2.91e6 3.47e6 6.028e3 2.884e3 0.84
2,3,7,8-TCDD-37Cl4 25:02 5.34e6 6.74e5 1.149e3 -----
2,3,7,8-TCDD 25:01 ND  ND  ND  ND  1.111e3 8.950e2

Other  TCDD 1 20:06 2.32e4 3.20e4 0.73

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:52 3.02e7 1.93e7 7.86e6 4.98e6 8.867e3 7.231e3 1.56
2,3,4,7,8-PeCDF-13C 30:50 2.80e7 1.80e7 8.46e6 5.17e6 4.341e3 5.691e3 1.56
1,2,3,7,8-PeCDF 29:52 ND  ND  ND  ND  1.009e3 1.211e3
2,3,4,7,8-PeCDF 30:52 (M)2.81e4 (M)2.07e4 7.44e3 3.92e3 7.326e2 2.319e3 1.36

Other PeCDF 1 26:53 1.68e5 1.02e5 1.65

Ethers 1 29:09 2.43e5 1.56e5 1.56 P
2 31:44 9.36e4 6.81e4 1.37 P

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:08 2.03e7 1.27e7 5.97e6 3.70e6 7.714e3 3.979e3 1.60
1,2,3,7,8-PeCDD 31:10 ND  ND  ND  ND  8.479e2 1.002e3
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Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:25 7.43e6 1.44e7 2.79e6 5.48e6 6.998e2 1.555e4 0.52
1,2,3,6,7,8-HxCDF-13C 33:31 8.47e6 1.62e7 3.16e6 6.15e6 6.998e2 1.558e3 0.52
2,3,4,6,7,8-HxCDF-13C 33:59 6.79e6 1.32e7 2.81e6 5.36e6 5.129e2 1.631e3 0.52
1,2,3,7,8,9-HxCDF-13C 34:37 5.23e6 1.01e7 2.16e6 4.19e6 3.208e3 4.059e3 0.52
1,2,3,4,7,8-HxCDF 33:26 ND  ND  ND  ND  1.659e3 9.299e2
1,2,3,6,7,8-HxCDF 33:32 ND  ND  ND  ND  1.659e3 1.280e3
2,3,4,6,7,8-HxCDF 34:00 (M)1.35e4 (M)1.10e4 5.85e3 3.93e3 1.274e3 1.022e3 1.23
1,2,3,7,8,9-HxCDF 34:38 ND  ND  ND  ND  1.274e3 1.070e3

Other HxCDF 1 33:51 1.70e4 1.28e4 1.33
2 33:02 3.38e4 2.48e4 1.36

Ethers 1 33:09 6.64e4 6.01e4 1.10 P

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:06 9.87e6 7.72e6 3.98e6 3.06e6 1.565e3 1.334e3 1.28
1,2,3,6,7,8-HxCDD-13C 34:10 9.06e6 7.15e6 3.98e6 3.07e6 1.435e3 1.144e3 1.27
1,2,3,7,8,9-HxCDD-13C 34:22 1.30e7 1.04e7 5.20e6 4.33e6 3.235e3 2.696e3 1.25
1,2,3,4,7,8-HxCDD 34:07 ND  ND  ND  ND  1.426e3 4.044e2
1,2,3,6,7,8-HxCDD 34:11 ND  ND  ND  ND  1.220e3 6.166e2
1,2,3,7,8,9-HxCDD 34:23 ND  ND  ND  ND  1.768e3 9.100e2

Other HxCDD 1 33:23 1.74e4 1.25e4 1.39

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:44 3.48e6 7.91e6 1.54e6 3.39e6 1.404e3 2.667e3 0.44
1,2,3,4,7,8,9-HpCDF-13C 36:56 1.71e6 3.86e6 7.27e5 1.60e6 1.404e3 2.201e3 0.44
1,2,3,4,6,7,8-HpCDF 35:44 (M)3.32e4 (M)2.80e4 1.34e4 1.39e4 1.115e3 1.139e3 1.18
1,2,3,4,7,8,9-HpCDF 36:57 ND  ND  ND  ND  8.000e2 8.032e2

Other HpCDF 1 36:04 3.04e4 2.68e4 1.13

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:32 4.69e6 4.36e6 1.87e6 1.70e6 2.108e3 1.410e3 1.08
1,2,3,4,6,7,8-HpCDD 36:31 (M)4.19e4 (M)3.93e4 1.65e4 1.32e4 3.948e2 1.040e3 1.07

Other HpCDD 1 35:57 5.63e4 4.89e4 1.15
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Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:08 (M)1.18e4 (M)1.16e4 3.89e3 4.22e3 1.229e3 1.219e3 1.01

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:58 3.97e6 4.64e6 1.42e6 1.66e6 2.390e3 1.969e3 0.86
OCDD 38:59 1.21e5 (M)1.37e5 4.19e4 4.13e4 1.383e3 2.155e3 0.89
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:34 2.85e7 3.62e7 3.87e6 5.00e6 5.352e3 4.354e3 0.79
2,3,7,8-TCDF 23:34 8.31e4 9.34e4 1.32e4 1.61e4 8.314e2 1.892e3 0.89

Other TCDF 1 19:15 5.60e4 7.08e4 0.79

Ethers 1 20:20 1.62e5 2.25e5 0.72 P
2 22:16 2.87e5 3.92e5 0.73 P
3 26:01 1.04e6 1.38e6 0.75 P
4 26:18 3.88e5 4.91e5 0.79 P
5 27:23 8.31e4 1.11e5 0.75 P

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:57 2.31e7 2.82e7 3.16e6 3.83e6 4.456e3 4.517e3 0.82
2,3,7,8-TCDD-13C 24:59 1.99e7 2.47e7 2.56e6 3.19e6 4.971e3 3.101e3 0.81
2,3,7,8-TCDD-37Cl4 25:02 4.53e6 5.78e5 1.795e3 -----
2,3,7,8-TCDD 25:00 (M)2.17e4 (M)2.57e4 2.94e3 8.03e3 1.087e3 1.814e3 0.84

Other  TCDD 1 24:34 3.42e4 3.94e4 0.87
2 20:07 3.02e4 3.63e4 0.83

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:51 2.94e7 1.89e7 7.97e6 5.16e6 1.063e4 7.990e3 1.56
2,3,4,7,8-PeCDF-13C 30:50 2.78e7 1.75e7 8.62e6 5.53e6 2.439e3 4.916e3 1.58
1,2,3,7,8-PeCDF 29:52 ND  ND  ND  ND  4.409e2 1.955e3
2,3,4,7,8-PeCDF 30:52 (M)4.54e4 (M)2.66e4 1.02e4 7.91e3 4.411e2 4.262e2 1.71

Other PeCDF 1 28:50 8.07e4 5.22e4 1.55

Ethers 1 29:09 3.88e5 2.69e5 1.44 P
2 30:08 3.49e5 2.51e5 1.39 P
3 30:17 5.45e4 3.86e4 1.41 P
4 31:43 1.19e5 7.87e4 1.52 P

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:08 2.06e7 1.29e7 6.62e6 4.12e6 2.437e3 2.163e3 1.60
1,2,3,7,8-PeCDD 31:09 ND  ND  ND  ND  5.500e2 6.639e2
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Other PeCDD 1 28:54 1.57e4 2.80e4 0.56

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:25 8.54e6 1.62e7 3.31e6 6.09e6 9.416e3 9.652e2 0.53
1,2,3,6,7,8-HxCDF-13C 33:31 9.70e6 1.84e7 3.76e6 6.84e6 6.027e2 9.652e2 0.53
2,3,4,6,7,8-HxCDF-13C 33:58 8.15e6 1.55e7 3.41e6 6.43e6 1.008e3 1.072e3 0.53
1,2,3,7,8,9-HxCDF-13C 34:36 6.21e6 1.20e7 2.83e6 5.38e6 9.328e2 2.944e3 0.52
1,2,3,4,7,8-HxCDF 33:26 ND  ND  ND  ND  8.248e2 1.832e3
1,2,3,6,7,8-HxCDF 33:32 ND  ND  ND  ND  1.986e3 1.832e3
2,3,4,6,7,8-HxCDF 33:59 ND  ND  ND  ND  9.402e2 1.220e3
1,2,3,7,8,9-HxCDF 34:37 ND  ND  ND  ND  1.009e3 6.777e2

Other HxCDF 1 32:34 7.18e4 5.30e4 1.35
2 33:02 6.13e4 5.34e4 1.15

Ethers 1 33:50 2.36e4 2.25e4 1.05 P
2 33:09 1.37e5 1.17e5 1.17 P

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:05 1.14e7 8.81e6 4.98e6 3.79e6 2.046e3 9.575e2 1.29
1,2,3,6,7,8-HxCDD-13C 34:10 1.07e7 8.56e6 4.98e6 3.79e6 2.084e3 7.847e2 1.25
1,2,3,7,8,9-HxCDD-13C 34:22 1.42e7 1.14e7 6.02e6 4.61e6 3.412e3 2.802e3 1.25
1,2,3,4,7,8-HxCDD 34:06 ND  ND  ND  ND  2.085e3 1.291e3
1,2,3,6,7,8-HxCDD 34:10 (M)1.38e4 (M)1.04e4 3.35e3 3.16e3 2.837e3 1.378e3 1.32
1,2,3,7,8,9-HxCDD 34:23 ND  ND  ND  ND  8.824e2 1.950e3

Other HxCDD 1 33:35 4.26e4 3.46e4 1.23
2 32:55 3.14e4 2.26e4 1.39

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:43 4.39e6 9.89e6 1.98e6 4.41e6 1.385e3 2.499e3 0.44
1,2,3,4,7,8,9-HpCDF-13C 36:55 2.00e6 4.59e6 8.64e5 1.94e6 1.660e3 1.354e3 0.43
1,2,3,4,6,7,8-HpCDF 35:44 (M)6.49e4 6.69e4 1.99e4 2.62e4 1.204e3 1.195e3 0.97
1,2,3,4,7,8,9-HpCDF 36:56 ND  ND  ND  ND  9.283e2 7.026e2

Other HpCDF 1 36:04 6.23e4 5.68e4 1.10

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code
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1,2,3,4,6,7,8-HpCDD-13C 36:31 5.86e6 5.58e6 2.45e6 2.32e6 4.627e3 4.839e3 1.05
1,2,3,4,6,7,8-HpCDD 36:32 8.15e4 8.11e4 2.77e4 2.78e4 6.664e2 1.003e3 1.00

Other HpCDD 1 35:57 8.92e4 9.01e4 0.99

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:08 (M)3.24e4 (M)3.25e4 1.11e4 9.98e3 1.351e3 1.728e3 0.99

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:57 5.00e6 5.73e6 1.71e6 1.95e6 1.968e3 1.631e3 0.87
OCDD 38:58 2.85e5 3.18e5 9.44e4 1.19e5 1.724e3 1.922e3 0.90
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:33 3.45e7 4.40e7 4.35e6 5.50e6 9.034e3 3.246e3 0.78
2,3,7,8-TCDF 23:36 ND  ND  ND  ND  1.596e3 2.201e3

Other TCDF 1 19:13 5.17e4 7.15e4 0.72
2 27:22 5.50e4 7.63e4 0.72

Ethers 1 20:20 1.36e5 1.68e5 0.81 P
2 22:17 2.16e5 2.94e5 0.74 P
3 26:02 7.84e5 1.13e6 0.70 P
4 26:18 2.34e5 3.26e5 0.72 P

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:56 3.00e7 3.68e7 3.66e6 4.52e6 5.299e3 2.287e3 0.81
2,3,7,8-TCDD-13C 25:00 2.48e7 2.98e7 2.76e6 3.37e6 4.156e3 2.579e3 0.83
2,3,7,8-TCDD-37Cl4 25:02 5.52e6 6.18e5 1.327e3 -----
2,3,7,8-TCDD 25:02 ND  ND  ND  ND  1.507e3 8.581e2

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:52 2.98e7 1.92e7 7.50e6 4.71e6 9.067e3 7.256e3 1.55
2,3,4,7,8-PeCDF-13C 30:51 2.64e7 1.69e7 7.39e6 4.72e6 1.259e3 1.580e3 1.57
1,2,3,7,8-PeCDF 29:52 ND  ND  ND  ND  1.539e3 1.155e3
2,3,4,7,8-PeCDF 30:52 (M)4.37e4 (M)2.58e4 1.40e4 5.96e3 1.708e3 1.309e3 1.69

Other PeCDF 1 28:39 5.04e4 3.73e4 1.35
2 28:50 1.01e5 6.03e4 1.67
3 26:53 2.12e5 1.45e5 1.47

Ethers 1 29:09 3.18e5 2.05e5 1.56 P
2 30:09 2.45e5 1.58e5 1.55 P

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:08 1.88e7 1.19e7 5.19e6 3.30e6 5.188e3 3.076e3 1.58
1,2,3,7,8-PeCDD 31:08 (M)8.68e3 (M)8.93e3 4.78e3 2.60e3 9.327e2 8.042e2 0.97 I
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Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:26 6.13e6 1.19e7 2.17e6 4.10e6 5.237e2 8.901e2 0.52
1,2,3,6,7,8-HxCDF-13C 33:32 7.12e6 1.34e7 2.57e6 4.81e6 3.171e3 4.794e3 0.53
2,3,4,6,7,8-HxCDF-13C 33:59 5.75e6 1.10e7 2.08e6 4.16e6 3.200e2 5.993e2 0.52
1,2,3,7,8,9-HxCDF-13C 34:37 4.12e6 8.01e6 1.84e6 3.57e6 1.768e3 2.403e3 0.51
1,2,3,4,7,8-HxCDF 33:27 ND  ND  ND  ND  1.793e3 2.650e3
1,2,3,6,7,8-HxCDF 33:33 ND  ND  ND  ND  2.127e3 2.387e3
2,3,4,6,7,8-HxCDF 34:00 ND  ND  ND  ND  2.127e3 2.186e3
1,2,3,7,8,9-HxCDF 34:38 ND  ND  ND  ND  1.402e3 2.005e3

Other HxCDF 1 32:26 3.34e4 2.65e4 1.26
2 32:35 7.38e4 6.12e4 1.21
3 33:03 5.04e4 3.63e4 1.39

Ethers 1 33:10 8.50e4 6.72e4 1.27 P

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:06 8.06e6 6.41e6 2.90e6 2.35e6 2.297e3 3.686e3 1.26
1,2,3,6,7,8-HxCDD-13C 34:11 7.84e6 6.03e6 3.07e6 2.35e6 1.002e3 1.296e3 1.30
1,2,3,7,8,9-HxCDD-13C 34:23 1.04e7 8.32e6 4.16e6 3.28e6 1.134e3 1.078e3 1.25
1,2,3,4,7,8-HxCDD 34:07 ND  ND  ND  ND  1.398e3 8.792e2
1,2,3,6,7,8-HxCDD 34:13 (M)1.40e4 (M)1.74e4 2.81e3 7.39e3 1.684e3 1.191e3 0.81 I
1,2,3,7,8,9-HxCDD 34:22 (M)8.29e3 (M)7.40e3 1.31e3 3.13e3 1.821e3 9.177e2 1.12

Other HxCDD 1 33:36 4.53e4 3.40e4 1.33

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:45 2.81e6 6.25e6 1.07e6 2.43e6 2.222e3 2.296e3 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:56 1.64e6 3.61e6 6.16e5 1.38e6 1.706e3 2.182e3 0.45
1,2,3,4,6,7,8-HpCDF 35:45 7.49e4 7.00e4 3.46e4 2.91e4 2.370e3 1.732e3 1.07
1,2,3,4,7,8,9-HpCDF 36:57 ND  ND  ND  ND  1.888e3 8.282e2

Other HpCDF 1 36:05 3.63e4 3.39e4 1.07

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:32 3.65e6 3.25e6 1.50e6 1.33e6 3.295e3 3.428e3 1.12
1,2,3,4,6,7,8-HpCDD 36:33 5.90e4 (M)6.68e4 2.07e4 2.20e4 8.193e2 1.359e3 0.88

Other HpCDD 1 35:58 8.26e4 7.46e4 1.11
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Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:08 (M)2.19e4 (M)2.80e4 5.66e3 5.45e3 1.031e3 1.711e3 0.78

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:59 3.07e6 3.43e6 1.02e6 1.14e6 1.687e3 1.864e3 0.90
OCDD 39:00 1.78e5 2.21e5 5.51e4 6.89e4 1.631e3 1.436e3 0.80
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:37 3.56e7 4.50e7 4.67e6 6.04e6 3.882e3 4.877e3 0.79
2,3,7,8-TCDF 23:38 (M)5.39e4 7.31e4 6.64e3 6.77e3 2.111e3 8.150e3 0.74

Other TCDF 1 19:14 6.85e4 1.03e5 0.67

Ethers 1 20:22 1.88e5 2.51e5 0.75 P
2 22:17 3.56e5 4.16e5 0.86 P
3 26:05 1.21e6 1.69e6 0.72 P
4 26:20 5.78e5 7.61e5 0.76 P
5 27:24 1.20e5 1.56e5 0.77 P

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:59 2.92e7 3.60e7 4.07e6 5.14e6 5.532e3 2.470e3 0.81
2,3,7,8-TCDD-13C 25:02 2.53e7 3.11e7 3.09e6 3.73e6 4.549e3 1.935e3 0.81
2,3,7,8-TCDD-37Cl4 25:05 5.78e6 6.99e5 1.930e3 -----
2,3,7,8-TCDD 25:03 (M)2.37e4 (M)3.27e4 3.69e3 6.07e3 1.312e3 1.370e3 0.72

Other  TCDD 1 24:36 4.60e4 6.30e4 0.73
2 22:31 4.11e4 5.31e4 0.77
3 20:07 8.02e4 9.14e4 0.88

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:52 3.72e7 2.39e7 1.07e7 6.83e6 9.414e3 6.250e3 1.56
2,3,4,7,8-PeCDF-13C 30:50 3.48e7 2.23e7 1.11e7 7.33e6 3.073e3 2.102e3 1.56
1,2,3,7,8-PeCDF 29:53 ND  ND  ND  ND  1.862e3 5.857e2
2,3,4,7,8-PeCDF 30:53 (M)3.49e4 (M)2.60e4 1.47e4 8.93e3 4.989e2 1.179e3 1.34

Other PeCDF 1 28:55 1.32e5 8.09e4 1.63
2 26:59 2.86e5 2.12e5 1.35

Ethers 1 29:12 6.12e5 4.11e5 1.49 P
2 30:09 6.25e5 4.21e5 1.48 P
3 30:18 8.82e4 6.27e4 1.41 P
4 31:44 1.79e5 1.14e5 1.57 P

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code
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1,2,3,7,8-PeCDD-13C 31:08 2.50e7 1.60e7 7.74e6 4.96e6 7.019e3 6.052e3 1.55
1,2,3,7,8-PeCDD 31:08 (M)8.09e3 (M)1.87e4 5.77e3 7.21e3 1.095e3 1.387e3 0.43 I

Other PeCDD 1 30:12 3.75e4 6.31e4 0.59
2 28:58 4.59e4 7.51e4 0.61

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:25 1.06e7 2.04e7 4.12e6 8.08e6 1.170e3 3.109e3 0.52
1,2,3,6,7,8-HxCDF-13C 33:31 1.21e7 2.32e7 4.74e6 9.06e6 1.031e4 1.984e4 0.52
2,3,4,6,7,8-HxCDF-13C 33:59 1.02e7 1.94e7 4.41e6 8.28e6 1.546e3 1.174e3 0.52
1,2,3,7,8,9-HxCDF-13C 34:36 7.52e6 1.42e7 3.65e6 7.35e6 4.310e3 6.754e3 0.53
1,2,3,4,7,8-HxCDF 33:25 (M)1.88e4 (M)1.48e4 1.74e4 8.49e3 1.044e3 2.566e3 1.28
1,2,3,6,7,8-HxCDF 33:32 (M)1.76e4 (M)1.44e4 1.69e4 8.99e3 2.337e3 1.758e3 1.22
2,3,4,6,7,8-HxCDF 33:59 (M)2.40e4 (M)2.33e4 5.93e3 5.49e3 1.148e3 1.498e3 1.03 I
1,2,3,7,8,9-HxCDF 34:37 ND  ND  ND  ND  1.044e3 1.266e3

Other HxCDF 1 32:25 3.98e4 2.96e4 1.34
2 32:34 1.17e5 9.88e4 1.18

Ethers 1 33:50 4.79e4 3.90e4 1.23 P
2 33:08 3.17e5 2.56e5 1.24 P

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:06 1.44e7 1.12e7 6.17e6 4.71e6 2.240e3 3.506e3 1.29
1,2,3,6,7,8-HxCDD-13C 34:10 1.32e7 1.02e7 6.17e6 4.71e6 2.240e3 3.506e3 1.29
1,2,3,7,8,9-HxCDD-13C 34:24 1.87e7 1.49e7 6.72e6 5.31e6 2.767e3 2.137e3 1.26
1,2,3,4,7,8-HxCDD 34:07 ND  ND  ND  ND  1.052e3 7.300e2
1,2,3,6,7,8-HxCDD 34:11 (M)2.67e4 (M)2.10e4 9.12e3 6.55e3 9.983e2 1.356e3 1.27
1,2,3,7,8,9-HxCDD 34:24 (M)1.57e4 (M)1.48e4 4.29e3 4.00e3 2.009e3 9.773e2 1.06

Other HxCDD 1 32:55 4.59e4 3.40e4 1.35
2 33:35 7.65e4 6.94e4 1.10

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:43 5.36e6 1.21e7 2.47e6 5.38e6 1.698e3 2.277e3 0.44
1,2,3,4,7,8,9-HpCDF-13C 36:54 2.46e6 5.47e6 9.53e5 2.15e6 1.017e3 2.970e3 0.45
1,2,3,4,6,7,8-HpCDF 35:44 (M)7.69e4 (M)8.72e4 3.26e4 3.97e4 2.023e3 9.482e2 0.88
1,2,3,4,7,8,9-HpCDF 36:55 ND  ND  ND  ND  2.023e3 8.817e2

Other HpCDF 1 36:04 1.10e5 9.65e4 1.14
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Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 6.97e6 6.69e6 2.99e6 2.94e6 4.668e3 5.835e3 1.04
1,2,3,4,6,7,8-HpCDD 36:31 1.80e5 1.56e5 7.50e4 6.62e4 1.357e3 7.318e2 1.15

Other HpCDD 1 35:57 1.66e5 1.51e5 1.10

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:07 (M)4.12e4 (M)4.30e4 1.10e4 1.39e4 1.006e3 6.987e2 0.96

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:57 5.55e6 6.28e6 1.93e6 2.27e6 2.448e3 2.773e3 0.88
OCDD 38:57 5.89e5 6.44e5 2.23e5 2.30e5 1.253e3 1.322e3 0.91
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:34 3.97e7 5.03e7 5.69e6 7.14e6 2.717e3 2.530e3 0.79
2,3,7,8-TCDF 23:36 ND  ND  ND  ND  2.822e2 6.108e2

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:57 3.19e7 3.75e7 4.41e6 5.29e6 1.689e3 3.148e3 0.85
2,3,7,8-TCDD-13C 25:01 2.76e7 3.26e7 3.62e6 4.27e6 1.495e3 2.769e3 0.85
2,3,7,8-TCDD-37Cl4 25:02 7.31e6 9.68e5 1.239e3 -----
2,3,7,8-TCDD 25:03 ND  ND  ND  ND  5.561e2 2.834e2

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:51 4.58e7 2.90e7 1.33e7 8.29e6 1.602e4 9.129e3 1.58
2,3,4,7,8-PeCDF-13C 30:50 4.59e7 2.88e7 1.52e7 9.36e6 4.186e3 3.684e3 1.59
1,2,3,7,8-PeCDF 29:52 ND  ND  ND  ND  6.657e2 4.897e2
2,3,4,7,8-PeCDF 30:50 ND  ND  ND  ND  6.386e2 4.897e2

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:08 3.16e7 1.96e7 1.03e7 6.24e6 1.836e3 7.879e3 1.61
1,2,3,7,8-PeCDD 31:08 ND  ND  ND  ND  9.129e2 5.535e2

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:25 1.83e7 3.46e7 7.11e6 1.32e7 1.221e4 1.184e3 0.53
1,2,3,6,7,8-HxCDF-13C 33:30 2.00e7 3.73e7 7.58e6 1.40e7 1.892e4 1.184e3 0.54
2,3,4,6,7,8-HxCDF-13C 33:57 1.88e7 3.55e7 8.14e6 1.52e7 7.737e2 8.589e2 0.53
1,2,3,7,8,9-HxCDF-13C 34:35 1.71e7 3.19e7 7.31e6 1.34e7 3.078e3 4.712e3 0.54
1,2,3,4,7,8-HxCDF 33:25 ND  ND  ND  ND  6.265e2 8.405e2
1,2,3,6,7,8-HxCDF 33:30 (M)5.87e3 (M)5.16e3 1.90e3 1.86e3 1.167e3 8.405e2 1.14
2,3,4,6,7,8-HxCDF 33:58 ND  ND  ND  ND  1.056e3 8.763e2
1,2,3,7,8,9-HxCDF 34:36 ND  ND  ND  ND  1.167e3 6.159e2
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 2.27e7 1.77e7 1.01e7 7.96e6 3.419e3 2.845e3 1.28
1,2,3,6,7,8-HxCDD-13C 34:09 2.30e7 1.79e7 9.16e6 7.22e6 5.176e3 2.836e3 1.28
1,2,3,7,8,9-HxCDD-13C 34:21 3.26e7 2.54e7 1.30e7 1.04e7 9.330e3 5.756e3 1.28
1,2,3,4,7,8-HxCDD 34:05 ND  ND  ND  ND  7.078e2 8.435e2
1,2,3,6,7,8-HxCDD 34:10 ND  ND  ND  ND  7.894e2 1.378e3
1,2,3,7,8,9-HxCDD 34:22 ND  ND  ND  ND  4.512e2 7.864e2

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:42 1.18e7 2.60e7 5.24e6 1.13e7 2.003e3 3.155e3 0.46
1,2,3,4,7,8,9-HpCDF-13C 36:54 9.03e6 2.03e7 3.49e6 7.91e6 1.889e3 5.311e3 0.44
1,2,3,4,6,7,8-HpCDF 35:42 (M)5.81e3 (M)9.48e3 2.04e3 2.66e3 7.300e2 1.337e3 0.61 I
1,2,3,4,7,8,9-HpCDF 36:55 ND  ND  ND  ND  6.267e2 1.044e3

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 1.65e7 1.52e7 6.74e6 6.15e6 3.830e3 5.934e3 1.09
1,2,3,4,6,7,8-HpCDD 36:30 (M)1.08e4 (M)1.11e4 4.07e3 3.70e3 8.626e2 7.116e2 0.97

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:07 (M)9.96e3 (M)9.93e3 2.49e3 2.20e3 8.716e2 1.134e3 1.00

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:58 2.05e7 2.39e7 6.51e6 7.76e6 1.415e3 1.688e3 0.86
OCDD 38:58 6.02e4 (M)6.54e4 1.96e4 1.80e4 1.307e3 6.905e2 0.92
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:33 3.78e7 4.77e7 5.41e6 6.82e6 5.173e3 2.227e3 0.79
2,3,7,8-TCDF 23:35 ND  ND  ND  ND  8.942e2 9.058e2

Other TCDF 1 20:22 1.98e4 2.80e4 0.71

Ethers 1 22:17 1.78e5 2.35e5 0.76 P
2 26:02 1.26e5 1.52e5 0.83 P
3 26:19 1.14e5 1.69e5 0.68 P

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:56 2.74e7 3.23e7 3.83e6 4.46e6 4.222e3 3.236e3 0.85
2,3,7,8-TCDD-13C 24:59 2.65e7 3.12e7 3.56e6 4.20e6 2.499e3 1.919e3 0.85
2,3,7,8-TCDD-37Cl4 25:02 6.81e6 9.20e5 1.248e3 -----
2,3,7,8-TCDD 25:01 ND  ND  ND  ND  4.185e2 6.712e2

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:50 4.44e7 2.74e7 1.25e7 7.74e6 1.655e4 1.163e4 1.62
2,3,4,7,8-PeCDF-13C 30:49 4.41e7 2.75e7 1.37e7 8.65e6 1.776e4 1.368e4 1.61
1,2,3,7,8-PeCDF 29:51 ND  ND  ND  ND  1.052e3 9.948e2
2,3,4,7,8-PeCDF 30:50 ND  ND  ND  ND  5.011e2 7.901e2

Other PeCDF 1 26:49 2.75e4 1.70e4 1.62

Ethers 1 29:09 8.30e4 5.22e4 1.59 P
2 30:08 2.24e5 1.56e5 1.43 P

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:06 3.00e7 1.90e7 9.42e6 5.96e6 3.213e3 9.887e2 1.58
1,2,3,7,8-PeCDD 31:07 ND  ND  ND  ND  5.235e2 4.435e2

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code
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1,2,3,4,7,8-HxCDF-13C 33:23 1.72e7 3.26e7 6.87e6 1.30e7 8.962e2 1.001e3 0.53
1,2,3,6,7,8-HxCDF-13C 33:29 1.91e7 3.60e7 7.24e6 1.39e7 1.215e3 2.789e4 0.53
2,3,4,6,7,8-HxCDF-13C 33:56 1.80e7 3.43e7 7.60e6 1.43e7 7.100e2 1.001e3 0.52
1,2,3,7,8,9-HxCDF-13C 34:35 1.64e7 3.07e7 6.88e6 1.26e7 1.984e3 3.979e3 0.53
1,2,3,4,7,8-HxCDF 33:24 ND  ND  ND  ND  4.143e2 6.397e2
1,2,3,6,7,8-HxCDF 33:29 (M)1.55e4 (M)1.70e4 5.74e3 6.79e3 7.153e2 3.966e2 0.91 I
2,3,4,6,7,8-HxCDF 33:56 (M)1.10e4 (M)8.02e3 3.99e3 3.62e3 4.579e2 6.397e2 1.37
1,2,3,7,8,9-HxCDF 34:35 ND  ND  ND  ND  7.437e2 5.563e2

Other HxCDF 1 33:01 2.22e4 1.99e4 1.12
2 32:32 2.56e4 2.17e4 1.18

Ethers 1 33:49 3.24e4 2.78e4 1.17 P
2 33:08 4.21e4 3.83e4 1.10 P

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 (M)2.27e7 (M)1.74e7 9.86e6 7.31e6 3.054e3 2.474e3 1.31
1,2,3,6,7,8-HxCDD-13C 34:08 2.17e7 1.68e7 9.86e6 7.31e6 3.054e3 2.324e3 1.29
1,2,3,7,8,9-HxCDD-13C 34:20 2.84e7 2.22e7 1.18e7 9.46e6 4.538e3 4.802e3 1.28
1,2,3,4,7,8-HxCDD 34:04 ND  ND  ND  ND  9.424e2 6.596e2
1,2,3,6,7,8-HxCDD 34:08 ND  ND  ND  ND  6.107e2 1.049e3
1,2,3,7,8,9-HxCDD 34:21 ND  ND  ND  ND  8.859e2 1.049e3

Other HxCDD 1 33:33 1.20e4 9.92e3 1.21

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 1.13e7 2.51e7 4.94e6 1.08e7 2.182e3 6.484e3 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:53 8.65e6 1.93e7 3.32e6 7.60e6 2.334e3 3.628e3 0.45
1,2,3,4,6,7,8-HpCDF 35:42 (M)3.94e4 (M)4.32e4 1.59e4 1.65e4 6.541e2 1.020e3 0.91
1,2,3,4,7,8,9-HpCDF 36:54 ND  ND  ND  ND  2.056e3 1.044e3

Other HpCDF 1 36:02 4.41e4 3.80e4 1.16

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 1.57e7 1.45e7 6.20e6 5.56e6 1.369e4 1.412e4 1.09
1,2,3,4,6,7,8-HpCDD 36:30 5.30e4 (M)5.07e4 1.91e4 1.94e4 9.087e2 8.889e2 1.05

Other HpCDD 1 35:55 4.40e4 4.07e4 1.08

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code
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OCDF 39:06 (M)3.36e4 (M)3.52e4 1.29e4 9.55e3 1.198e3 1.349e3 0.95

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:57 1.91e7 2.17e7 6.06e6 6.90e6 1.141e3 3.338e3 0.88
OCDD 38:57 2.28e5 2.45e5 6.85e4 8.64e4 1.058e3 1.413e3 0.93
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:34 3.65e7 4.60e7 5.26e6 6.65e6 3.682e3 2.535e3 0.79
2,3,7,8-TCDF 23:36 ND  ND  ND  ND  9.061e2 8.553e2

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:57 3.35e7 3.93e7 4.73e6 5.46e6 2.326e3 4.025e3 0.85
2,3,7,8-TCDD-13C 25:00 2.57e7 2.98e7 3.36e6 4.00e6 2.853e3 3.633e3 0.86
2,3,7,8-TCDD-37Cl4 25:02 6.62e6 9.01e5 8.510e2 -----
2,3,7,8-TCDD 25:02 ND  ND  ND  ND  4.670e2 2.830e2

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:50 4.35e7 2.76e7 1.20e7 7.54e6 8.167e2 1.032e4 1.58
2,3,4,7,8-PeCDF-13C 30:49 4.42e7 2.81e7 1.39e7 9.04e6 2.319e3 2.494e3 1.57
1,2,3,7,8-PeCDF 29:52 (M)2.23e4 (M)1.40e4 6.86e3 4.13e3 9.505e2 1.102e3 1.59
2,3,4,7,8-PeCDF 30:50 (M)1.44e4 (M)1.30e4 4.37e3 4.26e3 1.277e3 4.964e2 1.11 I

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:07 3.02e7 1.91e7 1.00e7 6.41e6 1.141e4 4.561e3 1.58
1,2,3,7,8-PeCDD 31:08 (M)8.34e3 (M)1.38e4 5.59e3 3.58e3 4.571e2 5.645e2 0.60

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 1.76e7 3.36e7 7.07e6 1.35e7 1.214e3 1.058e3 0.52
1,2,3,6,7,8-HxCDF-13C 33:30 1.98e7 3.72e7 8.06e6 1.52e7 1.615e4 3.208e4 0.53
2,3,4,6,7,8-HxCDF-13C 33:56 1.82e7 3.44e7 7.37e6 1.41e7 4.411e2 4.881e2 0.53
1,2,3,7,8,9-HxCDF-13C 34:35 1.61e7 3.05e7 6.42e6 1.26e7 2.821e3 5.589e3 0.53
1,2,3,4,7,8-HxCDF 33:24 (M)1.27e4 (M)9.85e3 4.03e3 5.51e3 4.026e2 6.542e2 1.29
1,2,3,6,7,8-HxCDF 33:30 (M)1.75e4 (M)1.10e4 7.32e3 4.14e3 5.355e2 6.542e2 1.59 I
2,3,4,6,7,8-HxCDF 33:58 (M)1.04e4 (M)4.77e3 3.61e3 1.89e3 4.970e2 6.147e2 2.17 I
1,2,3,7,8,9-HxCDF 34:35 (M)1.30e4 (M)1.54e4 4.84e3 7.90e3 4.948e2 5.492e2 0.84 I
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 2.22e7 1.69e7 9.28e6 6.95e6 2.334e3 3.153e3 1.31
1,2,3,6,7,8-HxCDD-13C 34:09 2.25e7 1.73e7 9.67e6 7.41e6 4.806e3 8.704e2 1.30
1,2,3,7,8,9-HxCDD-13C 34:21 3.51e7 2.80e7 1.49e7 1.19e7 6.740e3 1.091e4 1.25
1,2,3,4,7,8-HxCDD 34:04 (M)9.47e3 (M)1.02e4 3.45e3 4.43e3 3.172e2 1.116e3 0.93 I
1,2,3,6,7,8-HxCDD 34:09 (M)1.05e4 (M)7.31e3 3.41e3 4.62e3 4.062e2 7.357e2 1.43
1,2,3,7,8,9-HxCDD 34:22 (M)9.76e3 (M)7.77e3 4.73e3 2.91e3 8.123e2 1.116e3 1.26

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 1.14e7 2.55e7 4.71e6 1.07e7 1.466e3 3.667e3 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:54 8.53e6 1.90e7 3.28e6 7.12e6 1.758e3 6.298e2 0.45
1,2,3,4,6,7,8-HpCDF 35:41 (M)1.43e4 (M)1.44e4 4.87e3 5.97e3 9.286e2 9.791e2 0.99
1,2,3,4,7,8,9-HpCDF 36:54 (M)1.22e4 (M)1.02e4 2.85e3 1.83e3 1.229e3 1.047e3 1.20

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 1.58e7 1.47e7 6.44e6 6.08e6 2.373e3 2.353e3 1.07
1,2,3,4,6,7,8-HpCDD 36:30 (M)2.16e4 (M)1.71e4 8.89e3 5.93e3 3.685e2 7.322e2 1.26 I

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:07 (M)1.23e4 (M)1.77e4 2.84e3 3.51e3 9.378e2 8.998e2 0.70 I

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:57 1.89e7 2.18e7 6.44e6 7.53e6 1.588e3 1.956e3 0.87
OCDD 38:58 5.11e4 (M)5.44e4 2.17e4 1.77e4 1.596e3 1.192e3 0.94
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:34 3.46e7 4.39e7 5.08e6 6.51e6 4.303e3 2.130e3 0.79
2,3,7,8-TCDF 23:36 ND  ND  ND  ND  7.864e2 6.123e2

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:57 2.70e7 3.17e7 3.76e6 4.53e6 1.710e3 1.031e3 0.85
2,3,7,8-TCDD-13C 25:00 2.43e7 2.85e7 3.16e6 3.68e6 1.531e3 2.156e3 0.85
2,3,7,8-TCDD-37Cl4 25:03 6.21e6 8.23e5 2.133e3 -----
2,3,7,8-TCDD 25:02 ND  ND  ND  ND  6.796e2 4.653e2

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:51 4.18e7 2.66e7 1.17e7 7.28e6 1.498e4 1.115e4 1.57
2,3,4,7,8-PeCDF-13C 30:50 4.23e7 2.65e7 1.30e7 8.35e6 5.836e3 4.116e3 1.60
1,2,3,7,8-PeCDF 29:52 ND  ND  ND  ND  9.359e2 6.226e2
2,3,4,7,8-PeCDF 30:51 ND  ND  ND  ND  9.793e2 4.649e2

Ethers 1 29:08 2.75e4 2.08e4 1.32 P
2 30:10 5.53e4 4.14e4 1.34 P

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:07 2.91e7 1.81e7 9.02e6 5.69e6 3.551e3 7.757e3 1.61
1,2,3,7,8-PeCDD 31:08 ND  ND  ND  ND  6.208e2 3.238e2

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 1.76e7 3.31e7 7.24e6 1.33e7 8.613e2 1.087e3 0.53
1,2,3,6,7,8-HxCDF-13C 33:30 1.95e7 3.68e7 7.61e6 1.46e7 1.743e4 3.439e4 0.53
2,3,4,6,7,8-HxCDF-13C 33:57 1.81e7 3.38e7 7.50e6 1.36e7 3.366e2 8.906e2 0.54
1,2,3,7,8,9-HxCDF-13C 34:35 1.57e7 2.94e7 6.01e6 1.15e7 2.306e3 4.515e3 0.53
1,2,3,4,7,8-HxCDF 33:24 (M)7.21e3 (M)4.01e3 2.96e3 1.39e3 8.424e2 7.192e2 1.80 I
1,2,3,6,7,8-HxCDF 33:30 (M)6.48e3 (M)3.96e3 1.81e3 2.23e3 8.258e2 7.192e2 1.63 I
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2,3,4,6,7,8-HxCDF 33:58 ND  ND  ND  ND  7.393e2 6.862e2
1,2,3,7,8,9-HxCDF 34:36 ND  ND  ND  ND  5.148e2 7.480e2

Other HxCDF 1 33:50 7.71e3 6.68e3 1.16
2 33:01 9.75e3 7.21e3 1.35
3 32:33 1.31e4 1.07e4 1.22

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 2.16e7 1.67e7 9.73e6 7.37e6 4.209e3 4.491e3 1.29
1,2,3,6,7,8-HxCDD-13C 34:09 2.27e7 1.73e7 9.73e6 7.37e6 3.540e3 4.134e3 1.31
1,2,3,7,8,9-HxCDD-13C 34:21 2.97e7 2.33e7 1.24e7 9.84e6 4.358e3 4.101e3 1.28
1,2,3,4,7,8-HxCDD 34:04 ND  ND  ND  ND  3.569e2 8.200e2
1,2,3,6,7,8-HxCDD 34:09 ND  ND  ND  ND  1.091e3 6.356e2
1,2,3,7,8,9-HxCDD 34:22 ND  ND  ND  ND  3.315e2 5.039e2

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:42 1.18e7 2.60e7 4.78e6 1.04e7 1.571e3 3.333e3 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:54 9.04e6 2.00e7 3.64e6 7.92e6 2.046e3 3.053e3 0.45
1,2,3,4,6,7,8-HpCDF 35:42 (M)2.95e4 (M)2.51e4 1.15e4 1.17e4 7.390e2 1.006e3 1.18
1,2,3,4,7,8,9-HpCDF 36:55 ND  ND  ND  ND  1.262e3 4.700e2

Ethers 1 36:03 2.40e4 2.23e4 1.07 P

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 1.63e7 1.53e7 6.49e6 6.20e6 1.999e4 1.926e4 1.07
1,2,3,4,6,7,8-HpCDD 36:31 (M)2.92e4 (M)2.60e4 9.53e3 9.71e3 3.847e2 1.066e3 1.12

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:07 (M)2.31e4 (M)2.06e4 6.10e3 5.38e3 8.872e2 1.225e3 1.12 I

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:57 2.07e7 2.38e7 6.99e6 7.96e6 2.298e3 1.903e3 0.87
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OCDD 38:58 1.52e5 1.58e5 5.24e4 5.15e4 1.311e3 8.804e2 0.96
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:34 3.28e7 4.16e7 4.74e6 6.00e6 3.960e3 2.467e3 0.79
2,3,7,8-TCDF 23:36 ND  ND  ND  ND  6.653e2 5.550e2

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:57 3.15e7 3.67e7 4.50e6 5.19e6 2.386e3 3.012e3 0.86
2,3,7,8-TCDD-13C 25:00 2.25e7 2.64e7 2.96e6 3.45e6 2.189e3 3.452e3 0.85
2,3,7,8-TCDD-37Cl4 25:03 5.56e6 7.28e5 1.057e3 -----
2,3,7,8-TCDD 25:02 ND  ND  ND  ND  4.780e2 1.896e2

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:51 3.87e7 2.42e7 1.08e7 6.76e6 1.727e4 1.574e3 1.60
2,3,4,7,8-PeCDF-13C 30:50 3.96e7 2.49e7 1.26e7 7.72e6 1.995e3 3.144e3 1.59
1,2,3,7,8-PeCDF 29:52 ND  ND  ND  ND  4.815e2 4.310e2
2,3,4,7,8-PeCDF 30:50 ND  ND  ND  ND  3.309e2 4.949e2

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:08 2.67e7 1.66e7 8.31e6 5.05e6 1.146e4 1.322e3 1.61
1,2,3,7,8-PeCDD 31:08 ND  ND  ND  ND  5.469e2 5.892e2

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 1.53e7 2.93e7 6.00e6 1.17e7 7.160e2 7.797e2 0.52
1,2,3,6,7,8-HxCDF-13C 33:30 1.73e7 3.29e7 6.69e6 1.30e7 1.572e4 7.840e2 0.53
2,3,4,6,7,8-HxCDF-13C 33:57 1.63e7 3.07e7 6.96e6 1.27e7 5.563e2 1.253e3 0.53
1,2,3,7,8,9-HxCDF-13C 34:35 1.37e7 2.60e7 5.75e6 1.06e7 2.504e3 4.779e3 0.53
1,2,3,4,7,8-HxCDF 33:25 ND  ND  ND  ND  1.079e3 6.381e2
1,2,3,6,7,8-HxCDF 33:30 ND  ND  ND  ND  5.417e2 1.042e3
2,3,4,6,7,8-HxCDF 33:58 ND  ND  ND  ND  1.004e3 6.381e2
1,2,3,7,8,9-HxCDF 34:36 ND  ND  ND  ND  2.802e2 5.381e2
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 1.98e7 1.55e7 8.45e6 6.54e6 4.906e3 3.047e3 1.28
1,2,3,6,7,8-HxCDD-13C 34:09 1.94e7 1.52e7 8.45e6 6.54e6 1.800e3 2.435e3 1.27
1,2,3,7,8,9-HxCDD-13C 34:21 3.26e7 2.53e7 1.35e7 1.09e7 6.769e3 3.693e3 1.29
1,2,3,4,7,8-HxCDD 34:05 ND  ND  ND  ND  6.773e2 5.827e2
1,2,3,6,7,8-HxCDD 34:09 ND  ND  ND  ND  6.309e2 2.084e2
1,2,3,7,8,9-HxCDD 34:22 ND  ND  ND  ND  7.864e2 5.301e2

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:42 1.02e7 2.28e7 4.32e6 9.44e6 2.635e3 2.700e3 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:54 7.65e6 1.68e7 3.01e6 6.52e6 1.926e3 2.932e3 0.45
1,2,3,4,6,7,8-HpCDF 35:43 ND  ND  ND  ND  8.118e2 6.192e2
1,2,3,4,7,8,9-HpCDF 36:55 ND  ND  ND  ND  5.229e2 4.772e2

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 1.39e7 1.30e7 5.31e6 4.84e6 1.331e4 1.596e4 1.07
1,2,3,4,6,7,8-HpCDD 36:31 ND  ND  ND  ND  1.103e3 6.820e2

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:07 ND  ND  ND  ND  9.310e2 4.038e2

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:57 1.79e7 2.05e7 6.03e6 6.90e6 1.702e3 1.971e3 0.87
OCDD 38:58 (M)2.58e4 (M)3.13e4 7.43e3 1.04e4 1.127e3 6.459e2 0.83
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:34 3.73e7 4.81e7 5.27e6 6.80e6 2.778e3 1.657e3 0.78
2,3,7,8-TCDF 23:36 ND  ND  ND  ND  4.949e2 3.977e2

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:56 2.69e7 3.17e7 3.77e6 4.41e6 2.429e3 1.452e3 0.85
2,3,7,8-TCDD-13C 24:59 2.52e7 2.93e7 3.31e6 3.86e6 2.703e3 1.940e3 0.86
2,3,7,8-TCDD-37Cl4 25:01 5.96e6 7.85e5 1.192e3 -----
2,3,7,8-TCDD 25:01 ND  ND  ND  ND  9.579e2 4.203e2

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:50 4.35e7 2.74e7 1.23e7 7.86e6 1.814e4 1.026e4 1.59
2,3,4,7,8-PeCDF-13C 30:49 4.43e7 2.80e7 1.40e7 8.86e6 4.574e3 3.858e3 1.58
1,2,3,7,8-PeCDF 29:51 ND  ND  ND  ND  6.051e2 5.059e2
2,3,4,7,8-PeCDF 30:50 ND  ND  ND  ND  6.051e2 5.059e2

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:07 2.95e7 1.84e7 9.87e6 6.07e6 9.157e3 5.541e3 1.60
1,2,3,7,8-PeCDD 31:08 ND  ND  ND  ND  1.009e3 6.663e2

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 1.74e7 3.35e7 6.80e6 1.28e7 1.713e4 1.435e3 0.52
1,2,3,6,7,8-HxCDF-13C 33:30 1.99e7 3.74e7 7.91e6 1.45e7 1.200e4 1.435e3 0.53
2,3,4,6,7,8-HxCDF-13C 33:56 1.84e7 3.50e7 8.17e6 1.54e7 4.999e2 6.266e2 0.53
1,2,3,7,8,9-HxCDF-13C 34:35 1.54e7 2.93e7 6.59e6 1.24e7 2.514e3 3.043e3 0.53
1,2,3,4,7,8-HxCDF 33:25 ND  ND  ND  ND  7.238e2 3.517e2
1,2,3,6,7,8-HxCDF 33:30 ND  ND  ND  ND  7.277e2 3.149e2
2,3,4,6,7,8-HxCDF 33:57 ND  ND  ND  ND  9.283e2 2.522e2
1,2,3,7,8,9-HxCDF 34:35 ND  ND  ND  ND  6.185e2 4.668e2

Page 205 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Injected By

Filename
ICAL ID

L211130B_15

SMT

L211124Analyzed 12/01/2021  00:13

Lab ID Instrument ID
GC Column ID

50303213016 10MSHR15 (L)
USR527316H

Client ID PPDSED-21-O02 W

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 2.29e7 1.77e7 9.99e6 7.77e6 3.310e3 3.121e3 1.30
1,2,3,6,7,8-HxCDD-13C 34:09 2.22e7 1.74e7 9.99e6 7.77e6 3.310e3 3.121e3 1.27
1,2,3,7,8,9-HxCDD-13C 34:21 2.80e7 2.20e7 1.19e7 9.19e6 3.487e3 3.394e3 1.27
1,2,3,4,7,8-HxCDD 34:04 ND  ND  ND  ND  9.995e2 7.575e2
1,2,3,6,7,8-HxCDD 34:09 ND  ND  ND  ND  7.284e2 7.575e2
1,2,3,7,8,9-HxCDD 34:22 ND  ND  ND  ND  7.284e2 7.575e2

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 1.19e7 2.65e7 5.13e6 1.16e7 2.085e3 4.291e3 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:54 8.82e6 1.99e7 3.15e6 7.32e6 2.544e3 2.403e3 0.44
1,2,3,4,6,7,8-HpCDF 35:42 (M)8.10e3 (M)6.93e3 3.20e3 4.40e3 1.214e3 6.912e2 1.17
1,2,3,4,7,8,9-HpCDF 36:55 ND  ND  ND  ND  5.104e2 7.351e2

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 1.58e7 1.49e7 6.39e6 6.04e6 1.864e3 2.610e3 1.06
1,2,3,4,6,7,8-HpCDD 36:30 (M)1.18e4 (M)1.92e4 3.38e3 9.60e3 5.075e2 5.681e2 0.62 I

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:06 (M)8.94e3 (M)1.63e4 3.04e3 6.47e3 7.073e2 1.436e3 0.55 I

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:57 2.03e7 2.33e7 6.57e6 7.53e6 1.648e3 1.113e3 0.87
OCDD 38:57 (M)6.43e4 (M)5.87e4 2.01e4 1.79e4 1.115e3 7.450e2 1.09 I
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Appendix E

Calibration Raw Data
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211126B_03
Date Acquired: 11/26/2021
Sample Description: CAL CS1-20-123-056 - BAL

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211126B_03
Date Acquired: 11/26/2021
Sample Description: CAL CS1-20-123-056 - BAL

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211126B_03
Date Acquired: 11/26/2021
Sample Description: CAL CS1-20-123-056 - BAL

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211126B_03
Date Acquired: 11/26/2021
Sample Description: CAL CS1-20-123-056 - BAL

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211126B_03
Date Acquired: 11/26/2021
Sample Description: CAL CS1-20-123-056 - BAL

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211126B_03
Date Acquired: 11/26/2021
Sample Description: CAL CS1-20-123-056 - BAL

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211126B_02
Date Acquired: 11/26/2021
Sample Description: CAL CS2-20-123-066 - BAL

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR05 (F)
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CAL CS2-20-123-066 - BAL
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211126B_02
Date Acquired: 11/26/2021
Sample Description: CAL CS2-20-123-066 - BAL

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR05 (F)

%
 A

bu
nd

an
ce

Time

Data File: F211126B_02 G1  C12 - 339.8597
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211126B_02
Date Acquired: 11/26/2021
Sample Description: CAL CS2-20-123-066 - BAL

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211126B_02
Date Acquired: 11/26/2021
Sample Description: CAL CS2-20-123-066 - BAL

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211126B_02
Date Acquired: 11/26/2021
Sample Description: CAL CS2-20-123-066 - BAL

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211126B_02
Date Acquired: 11/26/2021
Sample Description: CAL CS2-20-123-066 - BAL

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211126B_06
Date Acquired: 11/26/2021
Sample Description: CAL CS4-20-123-067 - BAL

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211126B_06
Date Acquired: 11/26/2021
Sample Description: CAL CS4-20-123-067 - BAL

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211126B_06
Date Acquired: 11/26/2021
Sample Description: CAL CS4-20-123-067 - BAL

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211126B_06
Date Acquired: 11/26/2021
Sample Description: CAL CS4-20-123-067 - BAL

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211126B_06
Date Acquired: 11/26/2021
Sample Description: CAL CS4-20-123-067 - BAL

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211126B_06
Date Acquired: 11/26/2021
Sample Description: CAL CS4-20-123-067 - BAL

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211126B_05
Date Acquired: 11/26/2021
Sample Description: CAL CS5-20-123-068 - BAL

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211126B_05
Date Acquired: 11/26/2021
Sample Description: CAL CS5-20-123-068 - BAL

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211126B_05
Date Acquired: 11/26/2021
Sample Description: CAL CS5-20-123-068 - BAL

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211126B_05
Date Acquired: 11/26/2021
Sample Description: CAL CS5-20-123-068 - BAL

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211126B_05
Date Acquired: 11/26/2021
Sample Description: CAL CS5-20-123-068 - BAL

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211126B_05
Date Acquired: 11/26/2021
Sample Description: CAL CS5-20-123-068 - BAL

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211124A_03
Date Acquired: 11/24/2021
Sample Description: CAL CS1-20-123-056 - MS4

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR15 (L)

%
 A

bu
nd

an
ce

Time

Data File: L211124A_03 G1  C1 - 303.9016
CAL CS1-20-123-056 - MS4

17:32 20:08 22:43 25:19 27:54
0

25

50

75

100 5.3E+4

%
 A

bu
nd

an
ce

Time

Data File: L211124A_03 G1  C2 - 305.8987
CAL CS1-20-123-056 - MS4

17:32 20:08 22:43 25:19 27:54
0

25

50

75

100 8.3E+4

%
 A

bu
nd

an
ce

Time

Data File: L211124A_03 G1  C3 - 315.9418
CAL CS1-20-123-056 - MS4

17:32 20:08 22:43 25:19 27:54
0

25

50

75

100 1.0E+7

%
 A

bu
nd

an
ce

Time

Data File: L211124A_03 G1  C4 - 317.9389
CAL CS1-20-123-056 - MS4

17:32 20:08 22:43 25:19 27:54
0

25

50

75

100 1.3E+7

%
 A

bu
nd

an
ce

Time

Data File: L211124A_03 G1  C14 - 375.8364
CAL CS1-20-123-056 - MS4

17:32 20:08 22:43 25:19 27:54
0

25

50

75

100 6.5E+3

%
 A

bu
nd

an
ce

Time

Data File: L211124A_03 G1  C7 - 319.8965
CAL CS1-20-123-056 - MS4

17:32 20:08 22:43 25:19 27:54
0

25

50

75

100 4.1E+4

%
 A

bu
nd

an
ce

Time

Data File: L211124A_03 G1  C8 - 321.8936
CAL CS1-20-123-056 - MS4

17:32 20:08 22:43 25:19 27:54
0

25

50

75

100 4.9E+4

%
 A

bu
nd

an
ce

Time

Data File: L211124A_03 G1  C10 - 331.9367
CAL CS1-20-123-056 - MS4

17:32 20:08 22:43 25:19 27:54
0

25

50

75

100 7.5E+6

%
 A

bu
nd

an
ce

Time

Data File: L211124A_03 G1  C11 - 333.9338
CAL CS1-20-123-056 - MS4

17:32 20:08 22:43 25:19 27:54
0

25

50

75

100 9.1E+6

%
 A

bu
nd

an
ce

Time

Data File: L211124A_03 G1  C5 - 318.9792
CAL CS1-20-123-056 - MS4

17:32 20:08 22:43 25:19 27:54
0

25

50

75

100 2.3E+6

Page 238 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211124A_03
Date Acquired: 11/24/2021
Sample Description: CAL CS1-20-123-056 - MS4

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211124A_03
Date Acquired: 11/24/2021
Sample Description: CAL CS1-20-123-056 - MS4

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211124A_03
Date Acquired: 11/24/2021
Sample Description: CAL CS1-20-123-056 - MS4

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211124A_03
Date Acquired: 11/24/2021
Sample Description: CAL CS1-20-123-056 - MS4

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211124A_03
Date Acquired: 11/24/2021
Sample Description: CAL CS1-20-123-056 - MS4

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211124A_02
Date Acquired: 11/24/2021
Sample Description: CAL CS2-20-123-066 - MS4

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211124A_02
Date Acquired: 11/24/2021
Sample Description: CAL CS2-20-123-066 - MS4

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211124A_02
Date Acquired: 11/24/2021
Sample Description: CAL CS2-20-123-066 - MS4

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211124A_02
Date Acquired: 11/24/2021
Sample Description: CAL CS2-20-123-066 - MS4

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211124A_02
Date Acquired: 11/24/2021
Sample Description: CAL CS2-20-123-066 - MS4

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211124A_02
Date Acquired: 11/24/2021
Sample Description: CAL CS2-20-123-066 - MS4

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211124A_05
Date Acquired: 11/24/2021
Sample Description: CAL CS4-20-123-067 - MS4

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211124A_05
Date Acquired: 11/24/2021
Sample Description: CAL CS4-20-123-067 - MS4

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211124A_05
Date Acquired: 11/24/2021
Sample Description: CAL CS4-20-123-067 - MS4

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211124A_05
Date Acquired: 11/24/2021
Sample Description: CAL CS4-20-123-067 - MS4

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211124A_05
Date Acquired: 11/24/2021
Sample Description: CAL CS4-20-123-067 - MS4

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211124A_05
Date Acquired: 11/24/2021
Sample Description: CAL CS4-20-123-067 - MS4

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211124A_04
Date Acquired: 11/24/2021
Sample Description: CAL CS5-20-123-068 - MS4

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211124A_04
Date Acquired: 11/24/2021
Sample Description: CAL CS5-20-123-068 - MS4

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211124A_04
Date Acquired: 11/24/2021
Sample Description: CAL CS5-20-123-068 - MS4

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211124A_04
Date Acquired: 11/24/2021
Sample Description: CAL CS5-20-123-068 - MS4

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211124A_04
Date Acquired: 11/24/2021
Sample Description: CAL CS5-20-123-068 - MS4

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211124A_04
Date Acquired: 11/24/2021
Sample Description: CAL CS5-20-123-068 - MS4

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: U211107A_06
Date Acquired: 11/7/2021
Sample Description: CAL CS1-20-123-056 - JRH

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: U211107A_06
Date Acquired: 11/7/2021
Sample Description: CAL CS1-20-123-056 - JRH

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: U211107A_06
Date Acquired: 11/7/2021
Sample Description: CAL CS1-20-123-056 - JRH

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: U211107A_06
Date Acquired: 11/7/2021
Sample Description: CAL CS1-20-123-056 - JRH

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: U211107A_06
Date Acquired: 11/7/2021
Sample Description: CAL CS1-20-123-056 - JRH

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: U211107A_06
Date Acquired: 11/7/2021
Sample Description: CAL CS1-20-123-056 - JRH

Lab Sample ID: CS1-20-123-056
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: U211107A_05
Date Acquired: 11/7/2021
Sample Description: CAL CS2-20-123-066 - JRH SyB

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: U211107A_05
Date Acquired: 11/7/2021
Sample Description: CAL CS2-20-123-066 - JRH SyB

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: U211107A_05
Date Acquired: 11/7/2021
Sample Description: CAL CS2-20-123-066 - JRH SyB

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: U211107A_05
Date Acquired: 11/7/2021
Sample Description: CAL CS2-20-123-066 - JRH SyB

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: U211107A_05
Date Acquired: 11/7/2021
Sample Description: CAL CS2-20-123-066 - JRH SyB

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: U211107A_05
Date Acquired: 11/7/2021
Sample Description: CAL CS2-20-123-066 - JRH SyB

Lab Sample ID: CS2-20-123-066
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: U211107A_08
Date Acquired: 11/7/2021
Sample Description: CAL CS4-20-123-067 - JRH

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: U211107A_08
Date Acquired: 11/7/2021
Sample Description: CAL CS4-20-123-067 - JRH

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: U211107A_08
Date Acquired: 11/7/2021
Sample Description: CAL CS4-20-123-067 - JRH

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: U211107A_08
Date Acquired: 11/7/2021
Sample Description: CAL CS4-20-123-067 - JRH

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: U211107A_08
Date Acquired: 11/7/2021
Sample Description: CAL CS4-20-123-067 - JRH

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: U211107A_08
Date Acquired: 11/7/2021
Sample Description: CAL CS4-20-123-067 - JRH

Lab Sample ID: CS4-20-123-067
Client Sample ID: 
Instrument: 10MSHR06 (U)

%
 A

bu
nd

an
ce

Time

Data File: U211107A_08 G5  C4 - 441.7428
CAL CS4-20-123-067 - JRH

39:03 39:32 40:01 40:30 41:00
0

25

50

75

100 9.9E+7

%
 A

bu
nd

an
ce

Time

Data File: U211107A_08 G5  C5 - 443.7398
CAL CS4-20-123-067 - JRH

39:03 39:32 40:01 40:30 41:00
0

25

50

75

100 1.1E+8

%
 A

bu
nd

an
ce

Time

Data File: U211107A_08 G5  C11 - 469.7779
CAL CS4-20-123-067 - JRH

39:03 39:32 40:01 40:30 41:00
0

25

50

75

100 5.2E+7

%
 A

bu
nd

an
ce

Time

Data File: U211107A_08 G5  C12 - 471.7749
CAL CS4-20-123-067 - JRH

39:03 39:32 40:01 40:30 41:00
0

25

50

75

100 5.9E+7

%
 A

bu
nd

an
ce

Time

Data File: U211107A_08 G5  C13 - 513.6775
CAL CS4-20-123-067 - JRH

39:03 39:32 40:01 40:30 41:00
0

25

50

75

100 9.8E+3

%
 A

bu
nd

an
ce

Time

Data File: U211107A_08 G5  C8 - 457.7377
CAL CS4-20-123-067 - JRH

39:03 39:32 40:01 40:30 41:00
0

25

50

75

100 9.3E+7

%
 A

bu
nd

an
ce

Time

Data File: U211107A_08 G5  C9 - 459.7347
CAL CS4-20-123-067 - JRH

39:03 39:32 40:01 40:30 41:00
0

25

50

75

100 1.1E+8

%
 A

bu
nd

an
ce

Time

Data File: U211107A_08 G5  C11 - 469.7779
CAL CS4-20-123-067 - JRH

39:03 39:32 40:01 40:30 41:00
0

25

50

75

100 5.2E+7

%
 A

bu
nd

an
ce

Time

Data File: U211107A_08 G5  C12 - 471.7749
CAL CS4-20-123-067 - JRH

39:03 39:32 40:01 40:30 41:00
0

25

50

75

100 5.9E+7

%
 A

bu
nd

an
ce

Time

Data File: U211107A_08 G5  C2 - 430.9728
CAL CS4-20-123-067 - JRH

39:03 39:32 40:01 40:30 41:00
0

25

50

75

100 4.8E+6

Page 291 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: U211107A_07
Date Acquired: 11/7/2021
Sample Description: CAL CS5-20-123-068 - JRH

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: U211107A_07
Date Acquired: 11/7/2021
Sample Description: CAL CS5-20-123-068 - JRH

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: U211107A_07
Date Acquired: 11/7/2021
Sample Description: CAL CS5-20-123-068 - JRH

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: U211107A_07
Date Acquired: 11/7/2021
Sample Description: CAL CS5-20-123-068 - JRH

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR06 (U)

%
 A

bu
nd

an
ce

Time

Data File: U211107A_07 G3  C1 - 373.8207
CAL CS5-20-123-068 - JRH

31:44 32:45 33:46 34:47 35:48
0

25

50

75

100 4.5E+8

%
 A

bu
nd

an
ce

Time

Data File: U211107A_07 G3  C2 - 375.8178
CAL CS5-20-123-068 - JRH

31:44 32:45 33:46 34:47 35:48
0

25

50

75

100 3.7E+8

%
 A

bu
nd

an
ce

Time

Data File: U211107A_07 G3  C5 - 383.8639
CAL CS5-20-123-068 - JRH

31:44 32:45 33:46 34:47 35:48
0

25

50

75

100 2.7E+7

%
 A

bu
nd

an
ce

Time

Data File: U211107A_07 G3  C6 - 385.861
CAL CS5-20-123-068 - JRH

31:44 32:45 33:46 34:47 35:48
0

25

50

75

100 5.0E+7

%
 A

bu
nd

an
ce

Time

Data File: U211107A_07 G3  C11 - 445.7555
CAL CS5-20-123-068 - JRH

31:44 32:45 33:46 34:47 35:48
0

25

50

75

100 5.1E+3

%
 A

bu
nd

an
ce

Time

Data File: U211107A_07 G3  C7 - 389.8156
CAL CS5-20-123-068 - JRH

31:44 32:45 33:46 34:47 35:48
0

25

50

75

100 3.6E+8

%
 A

bu
nd

an
ce

Time

Data File: U211107A_07 G3  C8 - 391.8127
CAL CS5-20-123-068 - JRH

31:44 32:45 33:46 34:47 35:48
0

25

50

75

100 2.8E+8

%
 A

bu
nd

an
ce

Time

Data File: U211107A_07 G3  C9 - 401.8559
CAL CS5-20-123-068 - JRH

31:44 32:45 33:46 34:47 35:48
0

25

50

75

100 3.8E+7

%
 A

bu
nd

an
ce

Time

Data File: U211107A_07 G3  C10 - 403.8529
CAL CS5-20-123-068 - JRH

31:44 32:45 33:46 34:47 35:48
0

25

50

75

100 3.0E+7

%
 A

bu
nd

an
ce

Time

Data File: U211107A_07 G3  C3 - 380.976
CAL CS5-20-123-068 - JRH

31:44 32:45 33:46 34:47 35:48
0

25

50

75

100 2.8E+7

Page 295 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: U211107A_07
Date Acquired: 11/7/2021
Sample Description: CAL CS5-20-123-068 - JRH

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: U211107A_07
Date Acquired: 11/7/2021
Sample Description: CAL CS5-20-123-068 - JRH

Lab Sample ID: CS5-20-123-068
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211129B_16
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211129B_16
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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CAL CS3/CPM-20-123-079 - SMT
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211129B_16
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211129B_16
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211129B_16
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)

%
 A

bu
nd

an
ce

Time

Data File: F211129B_16 G4  C3 - 407.7818
CAL CS3/CPM-20-123-079 - SMT

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 1.9E+7

%
 A

bu
nd

an
ce

Time

Data File: F211129B_16 G4  C4 - 409.7788
CAL CS3/CPM-20-123-079 - SMT

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 1.8E+7

%
 A

bu
nd

an
ce

Time

Data File: F211129B_16 G4  C6 - 417.825
CAL CS3/CPM-20-123-079 - SMT

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 1.9E+7

%
 A

bu
nd

an
ce

Time

Data File: F211129B_16 G4  C7 - 419.822
CAL CS3/CPM-20-123-079 - SMT

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 4.2E+7

%
 A

bu
nd

an
ce

Time

Data File: F211129B_16 G4  C13 - 479.7165
CAL CS3/CPM-20-123-079 - SMT

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 4.5E+4

%
 A

bu
nd

an
ce

Time

Data File: F211129B_16 G4  C8 - 423.7767
CAL CS3/CPM-20-123-079 - SMT

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 1.5E+7

%
 A

bu
nd

an
ce

Time

Data File: F211129B_16 G4  C9 - 425.7737
CAL CS3/CPM-20-123-079 - SMT

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 1.4E+7

%
 A

bu
nd

an
ce

Time

Data File: F211129B_16 G4  C11 - 435.8169
CAL CS3/CPM-20-123-079 - SMT

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 1.9E+7

%
 A

bu
nd

an
ce

Time

Data File: F211129B_16 G4  C12 - 437.814
CAL CS3/CPM-20-123-079 - SMT

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 1.7E+7

%
 A

bu
nd

an
ce

Time

Data File: F211129B_16 G4  C1 - 380.976
CAL CS3/CPM-20-123-079 - SMT

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 3.3E+6

Page 308 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211129B_16
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_17
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_17
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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CAL CS3/CPM-20-123-079 - SMT
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_17
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_17
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_17
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_17
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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CAL CS3/CPM-20-123-079 - MS4 TC
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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CAL CS3/CPM-20-123-079 - MS4 TC
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: U211201A_08
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: U211201A_08
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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CAL CS3/CPM-20-123-079 - SMT
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: U211201A_08
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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CAL CS3/CPM-20-123-079 - SMT
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: U211201A_08
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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CAL CS3/CPM-20-123-079 - SMT
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: U211201A_08
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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CAL CS3/CPM-20-123-079 - SMT
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: U211201A_08
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR06 (U)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)

%
 A

bu
nd

an
ce

Time

Data File: L211202B_04 G2  C1 - 339.8597
CAL CS3/CPM-20-123-079 - MS4 confirm

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 1.1E+7

%
 A

bu
nd

an
ce

Time

Data File: L211202B_04 G2  C2 - 341.8567
CAL CS3/CPM-20-123-079 - MS4 confirm

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 7.2E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_04 G2  C3 - 351.8999
CAL CS3/CPM-20-123-079 - MS4 confirm

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 2.0E+7

%
 A

bu
nd

an
ce

Time

Data File: L211202B_04 G2  C5 - 353.8969
CAL CS3/CPM-20-123-079 - MS4 confirm

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 1.3E+7

%
 A

bu
nd

an
ce

Time

Data File: L211202B_04 G2  C12 - 409.7974
CAL CS3/CPM-20-123-079 - MS4 confirm

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 1.1E+4

%
 A

bu
nd

an
ce

Time

Data File: L211202B_04 G2  C4 - 353.8576
CAL CS3/CPM-20-123-079 - MS4 confirm

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 5.6E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_04 G2  C8 - 355.8546
CAL CS3/CPM-20-123-079 - MS4 confirm

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 9.2E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_04 G2  C10 - 367.8948
CAL CS3/CPM-20-123-079 - MS4 confirm

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 1.5E+7

%
 A

bu
nd

an
ce

Time

Data File: L211202B_04 G2  C11 - 369.8918
CAL CS3/CPM-20-123-079 - MS4 confirm

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 9.5E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_04 G2  C6 - 354.9792
CAL CS3/CPM-20-123-079 - MS4 confirm

27:51 28:53 29:55 30:58 32:00
0

25

50

75

100 8.6E+5

Page 336 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_21
Date Acquired: 12/3/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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17:02 19:44 22:25 25:07 27:48
0

25

50

75

100 4.0E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_21 G1  C2 - 305.8987
CAL CS3/CPM-20-123-079 - SMT

17:02 19:44 22:25 25:07 27:48
0

25

50

75

100 5.5E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_21 G1  C3 - 315.9418
CAL CS3/CPM-20-123-079 - SMT

17:02 19:44 22:25 25:07 27:48
0

25

50

75

100 2.9E+7

%
 A

bu
nd

an
ce

Time

Data File: L211202B_21 G1  C4 - 317.9389
CAL CS3/CPM-20-123-079 - SMT

17:02 19:44 22:25 25:07 27:48
0

25

50

75

100 3.7E+7

%
 A

bu
nd

an
ce

Time

Data File: L211202B_21 G1  C14 - 375.8364
CAL CS3/CPM-20-123-079 - SMT

17:02 19:44 22:25 25:07 27:48
0

25

50

75

100 9.6E+3

%
 A

bu
nd

an
ce

Time

Data File: L211202B_21 G1  C7 - 319.8965
CAL CS3/CPM-20-123-079 - SMT

17:02 19:44 22:25 25:07 27:48
0

25

50

75

100 2.3E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_21 G1  C8 - 321.8936
CAL CS3/CPM-20-123-079 - SMT

17:02 19:44 22:25 25:07 27:48
0

25

50

75

100 3.1E+6

%
 A

bu
nd

an
ce

Time

Data File: L211202B_21 G1  C10 - 331.9367
CAL CS3/CPM-20-123-079 - SMT

17:02 19:44 22:25 25:07 27:48
0

25

50

75

100 2.1E+7

%
 A

bu
nd

an
ce

Time

Data File: L211202B_21 G1  C11 - 333.9338
CAL CS3/CPM-20-123-079 - SMT

17:02 19:44 22:25 25:07 27:48
0

25

50

75

100 2.5E+7

%
 A

bu
nd

an
ce

Time

Data File: L211202B_21 G1  C5 - 318.9792
CAL CS3/CPM-20-123-079 - SMT

17:02 19:44 22:25 25:07 27:48
0

25

50

75

100 3.3E+6

Page 340 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_21
Date Acquired: 12/3/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)

%
 A

bu
nd

an
ce

Time

Data File: L211202B_21 G1  C12 - 339.8597
CAL CS3/CPM-20-123-079 - SMT
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_21
Date Acquired: 12/3/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_21
Date Acquired: 12/3/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_21
Date Acquired: 12/3/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_21
Date Acquired: 12/3/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G1  C1 - 303.9016
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 3.5E+6

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G1  C2 - 305.8987
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 4.7E+6

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G1  C3 - 315.9418
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 3.1E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G1  C4 - 317.9389
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 4.1E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G1  C14 - 375.8364
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 5.4E+4

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G1  C7 - 319.8965
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 3.3E+6

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G1  C8 - 321.8936
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 4.4E+6

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G1  C10 - 331.9367
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 3.4E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G1  C11 - 333.9338
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 4.5E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G1  C5 - 318.9792
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 4.7E+6

Page 346 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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CAL CS3/CPM-20-123-079 - JRH PFK AS TC
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Data File: F211204B_02 G2  C1 - 339.8597
CAL CS3/CPM-20-123-079 - JRH PFK AS TC
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CAL CS3/CPM-20-123-079 - JRH PFK AS TC
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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CAL CS3/CPM-20-123-079 - JRH PFK AS TC
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C3 - 407.7818
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 3.5E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C4 - 409.7788
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 3.4E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C6 - 417.825
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 3.9E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C7 - 419.822
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 8.4E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C13 - 479.7165
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 5.3E+4

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C8 - 423.7767
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 2.9E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C9 - 425.7737
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 2.7E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C11 - 435.8169
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 4.4E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C12 - 437.814
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 4.2E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C1 - 380.976
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 3.7E+6

Page 350 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211204B_18
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-082 - JRH

Lab Sample ID: CS3/CPM-20-123-082
Client Sample ID: 
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211204B_18
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-082 - JRH

Lab Sample ID: CS3/CPM-20-123-082
Client Sample ID: 
Instrument: 10MSHR05 (F)
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CAL CS3/CPM-20-123-082 - JRH
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211204B_18
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-082 - JRH

Lab Sample ID: CS3/CPM-20-123-082
Client Sample ID: 
Instrument: 10MSHR05 (F)
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CAL CS3/CPM-20-123-082 - JRH
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211204B_18
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-082 - JRH

Lab Sample ID: CS3/CPM-20-123-082
Client Sample ID: 
Instrument: 10MSHR05 (F)
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CAL CS3/CPM-20-123-082 - JRH
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211204B_18
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-082 - JRH

Lab Sample ID: CS3/CPM-20-123-082
Client Sample ID: 
Instrument: 10MSHR05 (F)
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PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

F211126B_03

BAL

F211126Analyzed 11/26/2021  16:03

Lab ID Instrument ID
GC Column ID

CS1-20-123-056 10MSHR05 (F)
US1556121H

Client ID

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:48 5.88e7 7.63e7 8.77e6 1.10e7 ----- ----- 0.77
2,3,7,8-TCDF 23:52 2.36e5 3.05e5 3.33e4 5.07e4 ----- ----- 0.77

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:06 5.20e7 6.58e7 7.50e6 9.45e6 ----- ----- 0.79
2,3,7,8-TCDD-13C 25:06 6.10e7 7.87e7 8.22e6 1.08e7 ----- ----- 0.78
2,3,7,8-TCDD-37Cl4 25:08 5.83e5 8.33e4 ----- -----
2,3,7,8-TCDD 25:07 2.29e5 (M)3.40e5 3.57e4 4.63e4 ----- ----- 0.67

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:58 6.03e7 3.99e7 1.29e7 8.48e6 ----- ----- 1.51
2,3,4,7,8-PeCDF-13C 33:18 5.78e7 3.82e7 1.52e7 1.01e7 ----- ----- 1.51
1,2,3,7,8-PeCDF 31:59 (M)1.14e6 6.99e5 2.57e5 1.60e5 ----- ----- 1.63
2,3,4,7,8-PeCDF 33:20 1.20e6 8.21e5 2.93e5 2.15e5 ----- ----- 1.46

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:40 5.25e7 3.38e7 1.36e7 8.79e6 ----- ----- 1.55
1,2,3,7,8-PeCDD 33:41 (M)5.70e5 (M)1.02e6 1.65e5 2.96e5 ----- ----- 0.56

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:25 2.50e7 4.97e7 8.38e6 1.69e7 ----- ----- 0.50
1,2,3,6,7,8-HxCDF-13C 36:32 2.76e7 5.60e7 9.25e6 1.88e7 ----- ----- 0.49
2,3,4,6,7,8-HxCDF-13C 37:04 2.38e7 4.92e7 8.64e6 1.77e7 ----- ----- 0.48
1,2,3,7,8,9-HxCDF-13C 37:47 2.28e7 4.45e7 8.03e6 1.65e7 ----- ----- 0.51
1,2,3,4,7,8-HxCDF 36:25 8.72e5 7.34e5 2.79e5 2.50e5 ----- ----- 1.19
1,2,3,6,7,8-HxCDF 36:33 1.05e6 8.06e5 3.67e5 2.86e5 ----- ----- 1.30
2,3,4,6,7,8-HxCDF 37:04 9.01e5 7.63e5 3.39e5 3.06e5 ----- ----- 1.18
1,2,3,7,8,9-HxCDF 37:48 7.86e5 7.45e5 3.04e5 2.57e5 ----- ----- 1.05
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Injected By

Filename
ICAL ID

F211126B_03

BAL

F211126Analyzed 11/26/2021  16:03

Lab ID Instrument ID
GC Column ID

CS1-20-123-056 10MSHR05 (F)
US1556121H

Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:12 3.85e7 3.14e7 1.52e7 1.25e7 ----- ----- 1.23
1,2,3,6,7,8-HxCDD-13C 37:17 4.52e7 3.64e7 1.58e7 1.26e7 ----- ----- 1.24
1,2,3,7,8,9-HxCDD-13C 37:30 4.50e7 3.64e7 1.62e7 1.41e7 ----- ----- 1.24
1,2,3,4,7,8-HxCDD 37:12 8.97e5 7.38e5 3.57e5 3.02e5 ----- ----- 1.22
1,2,3,6,7,8-HxCDD 37:18 1.06e6 7.40e5 3.99e5 2.75e5 ----- ----- 1.43
1,2,3,7,8,9-HxCDD 37:31 9.45e5 7.84e5 3.77e5 3.16e5 ----- ----- 1.21

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 39:02 2.78e7 6.35e7 9.64e6 2.15e7 ----- ----- 0.44
1,2,3,4,7,8,9-HpCDF-13C 40:27 2.35e7 5.12e7 7.20e6 1.63e7 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 39:03 1.31e6 1.26e6 4.47e5 4.57e5 ----- ----- 1.04
1,2,3,4,7,8,9-HpCDF 40:27 1.13e6 1.08e6 3.62e5 3.37e5 ----- ----- 1.05

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:58 3.34e7 3.26e7 1.04e7 9.83e6 ----- ----- 1.02
1,2,3,4,6,7,8-HpCDD 39:58 1.05e6 1.01e6 3.59e5 3.10e5 ----- ----- 1.05

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:57 1.33e6 (M)1.54e6 3.63e5 4.40e5 ----- ----- 0.87

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:44 6.32e7 7.14e7 1.65e7 1.72e7 ----- ----- 0.89
OCDD 42:45 (M)1.41e6 (M)1.62e6 3.35e5 4.57e5 ----- ----- 0.87
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PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

F211126B_02

BAL

F211126Analyzed 11/26/2021  15:18

Lab ID Instrument ID
GC Column ID

CS2-20-123-066 10MSHR05 (F)
US1556121H

Client ID

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:47 5.34e7 6.94e7 7.89e6 1.01e7 ----- ----- 0.77
2,3,7,8-TCDF 23:48 7.95e5 1.11e6 1.27e5 1.58e5 ----- ----- 0.72

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:05 4.71e7 5.97e7 6.67e6 8.31e6 ----- ----- 0.79
2,3,7,8-TCDD-13C 25:05 5.51e7 6.96e7 7.56e6 9.66e6 ----- ----- 0.79
2,3,7,8-TCDD-37Cl4 25:08 2.25e6 3.10e5 ----- -----
2,3,7,8-TCDD 25:08 8.93e5 1.17e6 1.49e5 1.79e5 ----- ----- 0.77

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:58 5.44e7 3.60e7 1.17e7 7.59e6 ----- ----- 1.51
2,3,4,7,8-PeCDF-13C 33:18 5.38e7 3.51e7 1.42e7 9.43e6 ----- ----- 1.53
1,2,3,7,8-PeCDF 31:59 4.22e6 2.80e6 9.87e5 5.79e5 ----- ----- 1.51
2,3,4,7,8-PeCDF 33:19 4.35e6 3.15e6 1.15e6 8.19e5 ----- ----- 1.38

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:40 4.71e7 3.09e7 1.34e7 8.40e6 ----- ----- 1.53
1,2,3,7,8-PeCDD 33:41 2.39e6 3.87e6 6.50e5 1.05e6 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:25 2.29e7 4.54e7 8.12e6 1.61e7 ----- ----- 0.50
1,2,3,6,7,8-HxCDF-13C 36:32 2.60e7 4.86e7 8.52e6 1.64e7 ----- ----- 0.54
2,3,4,6,7,8-HxCDF-13C 37:04 2.25e7 4.37e7 8.22e6 1.67e7 ----- ----- 0.51
1,2,3,7,8,9-HxCDF-13C 37:47 2.10e7 4.04e7 7.77e6 1.50e7 ----- ----- 0.52
1,2,3,4,7,8-HxCDF 36:26 3.42e6 2.92e6 1.18e6 9.70e5 ----- ----- 1.17
1,2,3,6,7,8-HxCDF 36:33 3.60e6 2.94e6 1.23e6 1.01e6 ----- ----- 1.22
2,3,4,6,7,8-HxCDF 37:04 3.41e6 3.03e6 1.25e6 1.25e6 ----- ----- 1.13
1,2,3,7,8,9-HxCDF 37:48 2.71e6 2.38e6 1.03e6 9.59e5 ----- ----- 1.14
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Injected By

Filename
ICAL ID

F211126B_02

BAL

F211126Analyzed 11/26/2021  15:18

Lab ID Instrument ID
GC Column ID

CS2-20-123-066 10MSHR05 (F)
US1556121H

Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:12 3.78e7 2.86e7 1.39e7 1.15e7 ----- ----- 1.32
1,2,3,6,7,8-HxCDD-13C 37:17 4.08e7 3.40e7 1.39e7 1.11e7 ----- ----- 1.20
1,2,3,7,8,9-HxCDD-13C 37:30 4.33e7 3.45e7 1.52e7 1.22e7 ----- ----- 1.26
1,2,3,4,7,8-HxCDD 37:12 3.30e6 (M)2.89e6 1.37e6 1.20e6 ----- ----- 1.14
1,2,3,6,7,8-HxCDD 37:17 3.93e6 (M)3.11e6 1.25e6 1.14e6 ----- ----- 1.27
1,2,3,7,8,9-HxCDD 37:31 (M)3.49e6 (M)3.04e6 1.26e6 1.04e6 ----- ----- 1.15

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 39:02 2.51e7 5.59e7 8.64e6 1.87e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 40:27 2.14e7 4.67e7 6.69e6 1.43e7 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 39:02 5.10e6 5.18e6 1.73e6 1.79e6 ----- ----- 0.98
1,2,3,4,7,8,9-HpCDF 40:27 3.92e6 3.98e6 1.31e6 1.24e6 ----- ----- 0.98

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:58 3.25e7 2.79e7 1.01e7 8.82e6 ----- ----- 1.16
1,2,3,4,6,7,8-HpCDD 39:58 3.83e6 (M)3.57e6 1.29e6 1.31e6 ----- ----- 1.07

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:57 5.11e6 5.48e6 1.26e6 1.36e6 ----- ----- 0.93

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:44 5.41e7 5.97e7 1.48e7 1.63e7 ----- ----- 0.91
OCDD 42:45 5.44e6 5.98e6 1.39e6 1.55e6 ----- ----- 0.91
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PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

F211126B_01

BAL

F211126Analyzed 11/26/2021  14:23

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-079 10MSHR05 (F)
US1556121H

Client ID

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:48 1.11e8 1.42e8 1.59e7 2.09e7 ----- ----- 0.78
2,3,7,8-TCDF 23:50 8.75e6 1.17e7 1.28e6 1.61e6 ----- ----- 0.75

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:06 9.94e7 1.25e8 1.41e7 1.77e7 ----- ----- 0.79
2,3,7,8-TCDD-13C 25:06 1.17e8 1.49e8 1.60e7 2.02e7 ----- ----- 0.78
2,3,7,8-TCDD-37Cl4 25:08 2.33e7 3.12e6 ----- -----
2,3,7,8-TCDD 25:08 9.43e6 1.25e7 1.24e6 1.71e6 ----- ----- 0.76

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:58 1.17e8 7.55e7 2.50e7 1.64e7 ----- ----- 1.55
2,3,4,7,8-PeCDF-13C 33:18 1.12e8 7.25e7 3.06e7 1.93e7 ----- ----- 1.55
1,2,3,7,8-PeCDF 31:59 4.38e7 3.01e7 9.34e6 6.06e6 ----- ----- 1.46
2,3,4,7,8-PeCDF 33:19 4.67e7 3.12e7 1.22e7 8.11e6 ----- ----- 1.50

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:40 1.02e8 6.64e7 2.70e7 1.78e7 ----- ----- 1.53
1,2,3,7,8-PeCDD 33:41 2.50e7 4.11e7 6.75e6 1.09e7 ----- ----- 0.61

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:25 4.70e7 (M)9.34e7 1.65e7 3.30e7 ----- ----- 0.50
1,2,3,6,7,8-HxCDF-13C 36:32 4.96e7 (M)9.80e7 1.72e7 3.34e7 ----- ----- 0.51
2,3,4,6,7,8-HxCDF-13C 37:04 4.76e7 9.22e7 1.75e7 3.39e7 ----- ----- 0.52
1,2,3,7,8,9-HxCDF-13C 37:47 4.08e7 8.39e7 1.52e7 3.04e7 ----- ----- 0.49
1,2,3,4,7,8-HxCDF 36:25 3.54e7 2.98e7 1.26e7 1.08e7 ----- ----- 1.19
1,2,3,6,7,8-HxCDF 36:33 3.67e7 3.01e7 1.24e7 1.04e7 ----- ----- 1.22
2,3,4,6,7,8-HxCDF 37:04 3.54e7 3.02e7 1.37e7 1.16e7 ----- ----- 1.17
1,2,3,7,8,9-HxCDF 37:48 2.93e7 2.55e7 1.10e7 8.98e6 ----- ----- 1.15
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Injected By

Filename
ICAL ID

F211126B_01

BAL

F211126Analyzed 11/26/2021  14:23

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-079 10MSHR05 (F)
US1556121H

Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:12 7.69e7 6.18e7 3.14e7 2.54e7 ----- ----- 1.24
1,2,3,6,7,8-HxCDD-13C 37:17 8.78e7 7.26e7 2.95e7 2.46e7 ----- ----- 1.21
1,2,3,7,8,9-HxCDD-13C 37:30 8.72e7 7.21e7 3.25e7 2.71e7 ----- ----- 1.21
1,2,3,4,7,8-HxCDD 37:12 3.36e7 2.79e7 1.41e7 1.15e7 ----- ----- 1.20
1,2,3,6,7,8-HxCDD 37:17 3.92e7 3.24e7 1.39e7 1.14e7 ----- ----- 1.21
1,2,3,7,8,9-HxCDD 37:31 3.69e7 3.05e7 1.35e7 1.13e7 ----- ----- 1.21

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 39:02 5.58e7 1.18e8 1.82e7 3.89e7 ----- ----- 0.47
1,2,3,4,7,8,9-HpCDF-13C 40:26 4.37e7 9.58e7 1.29e7 2.95e7 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 39:02 5.13e7 5.10e7 1.74e7 1.78e7 ----- ----- 1.01
1,2,3,4,7,8,9-HpCDF 40:27 4.01e7 3.95e7 1.23e7 1.23e7 ----- ----- 1.02

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:57 6.73e7 6.34e7 2.29e7 2.13e7 ----- ----- 1.06
1,2,3,4,6,7,8-HpCDD 39:58 3.83e7 3.66e7 1.30e7 1.28e7 ----- ----- 1.05

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:57 5.17e7 5.67e7 1.36e7 1.53e7 ----- ----- 0.91

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:44 1.22e8 1.38e8 3.14e7 3.55e7 ----- ----- 0.89
OCDD 42:44 5.37e7 6.26e7 1.36e7 1.61e7 ----- ----- 0.86

Page 363 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

PCDD/PCDF Detected Peak List
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ICAL ID
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Lab ID Instrument ID
GC Column ID
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US1556121H

Client ID

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:47 5.68e7 7.28e7 7.95e6 1.03e7 ----- ----- 0.78
2,3,7,8-TCDF 23:50 1.75e7 2.46e7 2.48e6 3.46e6 ----- ----- 0.71

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:05 4.96e7 6.18e7 7.32e6 8.70e6 ----- ----- 0.80
2,3,7,8-TCDD-13C 25:05 5.75e7 7.23e7 7.61e6 9.83e6 ----- ----- 0.80
2,3,7,8-TCDD-37Cl4 25:08 4.75e7 6.65e6 ----- -----
2,3,7,8-TCDD 25:07 1.91e7 2.47e7 2.69e6 3.45e6 ----- ----- 0.77

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:58 5.82e7 3.83e7 1.24e7 8.19e6 ----- ----- 1.52
2,3,4,7,8-PeCDF-13C 33:18 5.55e7 3.63e7 1.44e7 9.37e6 ----- ----- 1.53
1,2,3,7,8-PeCDF 31:58 8.94e7 5.97e7 1.94e7 1.30e7 ----- ----- 1.50
2,3,4,7,8-PeCDF 33:19 9.58e7 6.21e7 2.55e7 1.67e7 ----- ----- 1.54

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:40 4.81e7 3.07e7 1.34e7 8.72e6 ----- ----- 1.57
1,2,3,7,8-PeCDD 33:41 5.04e7 7.98e7 1.33e7 2.21e7 ----- ----- 0.63

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:25 2.35e7 4.59e7 8.16e6 1.63e7 ----- ----- 0.51
1,2,3,6,7,8-HxCDF-13C 36:32 2.54e7 4.81e7 8.24e6 1.62e7 ----- ----- 0.53
2,3,4,6,7,8-HxCDF-13C 37:04 2.28e7 4.54e7 7.81e6 1.54e7 ----- ----- 0.50
1,2,3,7,8,9-HxCDF-13C 37:47 (M)2.03e7 4.16e7 7.48e6 1.47e7 ----- ----- 0.49
1,2,3,4,7,8-HxCDF 36:25 7.03e7 5.97e7 2.51e7 2.12e7 ----- ----- 1.18
1,2,3,6,7,8-HxCDF 36:33 7.48e7 6.17e7 2.49e7 2.06e7 ----- ----- 1.21
2,3,4,6,7,8-HxCDF 37:04 6.87e7 6.04e7 2.46e7 2.10e7 ----- ----- 1.14
1,2,3,7,8,9-HxCDF 37:48 5.95e7 5.02e7 2.07e7 1.78e7 ----- ----- 1.19
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Injected By

Filename
ICAL ID

F211126B_06

BAL

F211126Analyzed 11/26/2021  18:22

Lab ID Instrument ID
GC Column ID

CS4-20-123-067 10MSHR05 (F)
US1556121H

Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:12 3.67e7 2.97e7 1.50e7 1.17e7 ----- ----- 1.24
1,2,3,6,7,8-HxCDD-13C 37:17 4.18e7 3.35e7 1.51e7 1.27e7 ----- ----- 1.25
1,2,3,7,8,9-HxCDD-13C 37:30 4.08e7 3.44e7 1.56e7 1.27e7 ----- ----- 1.19
1,2,3,4,7,8-HxCDD 37:12 6.80e7 5.51e7 2.56e7 2.02e7 ----- ----- 1.23
1,2,3,6,7,8-HxCDD 37:17 7.46e7 6.13e7 2.75e7 2.28e7 ----- ----- 1.22
1,2,3,7,8,9-HxCDD 37:31 7.13e7 5.85e7 2.55e7 2.06e7 ----- ----- 1.22

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 39:01 2.46e7 5.52e7 8.92e6 2.05e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 40:26 2.11e7 4.60e7 6.29e6 1.43e7 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 39:02 9.94e7 9.74e7 3.64e7 3.48e7 ----- ----- 1.02
1,2,3,4,7,8,9-HpCDF 40:27 8.01e7 7.82e7 2.53e7 2.51e7 ----- ----- 1.02

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:57 3.14e7 2.78e7 1.01e7 9.81e6 ----- ----- 1.13
1,2,3,4,6,7,8-HpCDD 39:58 7.19e7 6.76e7 2.57e7 2.41e7 ----- ----- 1.06

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:57 1.01e8 1.20e8 2.70e7 3.14e7 ----- ----- 0.84

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:44 5.61e7 6.31e7 1.51e7 1.67e7 ----- ----- 0.89
OCDD 42:44 1.03e8 1.16e8 2.70e7 3.10e7 ----- ----- 0.88
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PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

F211126B_05

BAL

F211126Analyzed 11/26/2021  17:35

Lab ID Instrument ID
GC Column ID

CS5-20-123-068 10MSHR05 (F)
US1556121H

Client ID

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:47 5.18e7 6.79e7 7.28e6 9.38e6 ----- ----- 0.76
2,3,7,8-TCDF 23:49 8.24e7 1.09e8 1.13e7 1.52e7 ----- ----- 0.76

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:05 4.64e7 5.70e7 6.36e6 7.60e6 ----- ----- 0.81
2,3,7,8-TCDD-13C 25:05 5.34e7 6.91e7 6.89e6 9.08e6 ----- ----- 0.77
2,3,7,8-TCDD-37Cl4 25:08 2.22e8 2.95e7 ----- -----
2,3,7,8-TCDD 25:08 8.76e7 1.16e8 1.19e7 1.56e7 ----- ----- 0.76

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:58 5.40e7 3.52e7 1.08e7 7.18e6 ----- ----- 1.53
2,3,4,7,8-PeCDF-13C 33:18 5.15e7 3.42e7 1.27e7 8.54e6 ----- ----- 1.51
1,2,3,7,8-PeCDF 31:59 4.07e8 2.75e8 8.51e7 5.76e7 ----- ----- 1.48
2,3,4,7,8-PeCDF 33:19 4.32e8 2.95e8 1.11e8 7.59e7 ----- ----- 1.47

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:40 4.48e7 2.98e7 1.19e7 7.70e6 ----- ----- 1.50
1,2,3,7,8-PeCDD 33:41 2.28e8 3.78e8 6.28e7 1.00e8 ----- ----- 0.60

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:25 2.17e7 4.37e7 7.55e6 1.54e7 ----- ----- 0.50
1,2,3,6,7,8-HxCDF-13C 36:32 2.40e7 4.66e7 8.00e6 1.56e7 ----- ----- 0.52
2,3,4,6,7,8-HxCDF-13C 37:04 2.14e7 4.22e7 8.21e6 1.62e7 ----- ----- 0.51
1,2,3,7,8,9-HxCDF-13C 37:47 1.97e7 3.87e7 7.27e6 1.42e7 ----- ----- 0.51
1,2,3,4,7,8-HxCDF 36:25 3.26e8 2.69e8 1.17e8 9.90e7 ----- ----- 1.21
1,2,3,6,7,8-HxCDF 36:33 3.44e8 2.84e8 1.19e8 9.95e7 ----- ----- 1.21
2,3,4,6,7,8-HxCDF 37:04 3.20e8 2.71e8 1.26e8 1.08e8 ----- ----- 1.18
1,2,3,7,8,9-HxCDF 37:48 2.68e8 2.21e8 1.02e8 8.44e7 ----- ----- 1.21
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Injected By

Filename
ICAL ID

F211126B_05

BAL

F211126Analyzed 11/26/2021  17:35

Lab ID Instrument ID
GC Column ID

CS5-20-123-068 10MSHR05 (F)
US1556121H

Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:12 3.33e7 2.76e7 1.33e7 1.11e7 ----- ----- 1.21
1,2,3,6,7,8-HxCDD-13C 37:17 3.85e7 3.25e7 1.30e7 1.11e7 ----- ----- 1.18
1,2,3,7,8,9-HxCDD-13C 37:30 3.96e7 3.21e7 1.37e7 1.13e7 ----- ----- 1.23
1,2,3,4,7,8-HxCDD 37:12 3.13e8 2.57e8 1.24e8 1.00e8 ----- ----- 1.22
1,2,3,6,7,8-HxCDD 37:17 3.50e8 2.90e8 1.28e8 1.08e8 ----- ----- 1.21
1,2,3,7,8,9-HxCDD 37:31 3.25e8 2.73e8 1.19e8 9.68e7 ----- ----- 1.19

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 39:02 2.36e7 5.22e7 8.21e6 1.72e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 40:27 2.01e7 4.38e7 6.28e6 1.34e7 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 39:02 4.55e8 4.43e8 1.61e8 1.60e8 ----- ----- 1.03
1,2,3,4,7,8,9-HpCDF 40:27 3.70e8 3.62e8 1.19e8 1.20e8 ----- ----- 1.02

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:58 2.86e7 2.65e7 8.89e6 8.36e6 ----- ----- 1.08
1,2,3,4,6,7,8-HpCDD 39:58 3.37e8 3.27e8 1.13e8 1.08e8 ----- ----- 1.03

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:57 5.05e8 5.38e8 1.25e8 1.38e8 ----- ----- 0.94

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:44 5.31e7 6.11e7 1.47e7 1.61e7 ----- ----- 0.87
OCDD 42:45 4.82e8 5.43e8 1.27e8 1.45e8 ----- ----- 0.89
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PCDD/PCDF Detected Peak List
Prepared By Date
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ICAL ID
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Lab ID Instrument ID
GC Column ID
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Client ID

1Page 
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:39 8.34e7 1.07e8 1.04e7 1.32e7 ----- ----- 0.78
2,3,7,8-TCDF 23:40 4.12e5 5.42e5 5.06e4 8.06e4 ----- ----- 0.76

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:03 5.58e7 6.69e7 7.10e6 8.50e6 ----- ----- 0.83
2,3,7,8-TCDD-13C 25:06 6.12e7 7.39e7 7.49e6 9.06e6 ----- ----- 0.83
2,3,7,8-TCDD-37Cl4 25:06 (M)6.49e5 8.74e4 ----- -----
2,3,7,8-TCDD 25:08 3.19e5 3.79e5 3.86e4 4.68e4 ----- ----- 0.84

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:52 8.57e7 5.48e7 2.37e7 1.49e7 ----- ----- 1.56
2,3,4,7,8-PeCDF-13C 30:50 8.26e7 5.28e7 2.66e7 1.70e7 ----- ----- 1.56
1,2,3,7,8-PeCDF 29:53 2.17e6 1.41e6 5.93e5 4.22e5 ----- ----- 1.54
2,3,4,7,8-PeCDF 30:51 2.18e6 1.46e6 6.95e5 4.53e5 ----- ----- 1.49

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:08 5.38e7 3.33e7 1.83e7 1.16e7 ----- ----- 1.62
1,2,3,7,8-PeCDD 31:09 8.14e5 1.32e6 2.76e5 4.42e5 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 3.74e7 7.06e7 1.46e7 2.81e7 ----- ----- 0.53
1,2,3,6,7,8-HxCDF-13C 33:30 4.20e7 7.85e7 1.61e7 2.95e7 ----- ----- 0.53
2,3,4,6,7,8-HxCDF-13C 33:57 3.80e7 7.08e7 1.60e7 2.94e7 ----- ----- 0.54
1,2,3,7,8,9-HxCDF-13C 34:34 3.27e7 6.12e7 1.27e7 2.44e7 ----- ----- 0.54
1,2,3,4,7,8-HxCDF 33:24 1.82e6 1.43e6 7.24e5 5.58e5 ----- ----- 1.27
1,2,3,6,7,8-HxCDF 33:31 1.95e6 1.52e6 7.67e5 5.75e5 ----- ----- 1.29
2,3,4,6,7,8-HxCDF 33:58 1.83e6 1.45e6 7.62e5 5.90e5 ----- ----- 1.26
1,2,3,7,8,9-HxCDF 34:35 1.43e6 1.17e6 5.59e5 4.87e5 ----- ----- 1.22
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Injected By

Filename
ICAL ID

L211124A_03

MS4

L211124Analyzed 11/24/2021  10:58

Lab ID Instrument ID
GC Column ID

CS1-20-123-056 10MSHR15 (L)
USR527316H

Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 4.75e7 3.72e7 2.08e7 1.60e7 ----- ----- 1.28
1,2,3,6,7,8-HxCDD-13C 34:08 4.98e7 3.86e7 2.12e7 1.67e7 ----- ----- 1.29
1,2,3,7,8,9-HxCDD-13C 34:20 5.13e7 4.00e7 2.27e7 1.79e7 ----- ----- 1.28
1,2,3,4,7,8-HxCDD 34:04 (M)1.11e6 (M)9.07e5 4.86e5 3.91e5 ----- ----- 1.22
1,2,3,6,7,8-HxCDD 34:09 (M)1.26e6 (M)1.03e6 5.19e5 4.19e5 ----- ----- 1.23
1,2,3,7,8,9-HxCDD 34:21 1.17e6 9.74e5 5.02e5 4.37e5 ----- ----- 1.21

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:40 2.46e7 5.46e7 1.02e7 2.31e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:52 1.87e7 4.09e7 7.28e6 1.63e7 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 35:41 1.36e6 1.30e6 6.13e5 5.76e5 ----- ----- 1.04
1,2,3,4,7,8,9-HpCDF 36:53 9.97e5 9.50e5 4.11e5 3.63e5 ----- ----- 1.05

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:29 2.94e7 2.79e7 1.19e7 1.12e7 ----- ----- 1.05
1,2,3,4,6,7,8-HpCDD 36:29 7.61e5 7.18e5 3.07e5 2.90e5 ----- ----- 1.06

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:04 1.36e6 1.48e6 4.48e5 4.89e5 ----- ----- 0.92

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:54 4.81e7 5.58e7 1.62e7 1.86e7 ----- ----- 0.86
OCDD 38:54 1.26e6 1.40e6 3.97e5 4.48e5 ----- ----- 0.90
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L211124A_02
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Lab ID Instrument ID
GC Column ID

CS2-20-123-066 10MSHR15 (L)
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:41 9.25e7 1.18e8 1.18e7 1.50e7 ----- ----- 0.78
2,3,7,8-TCDF 23:42 1.82e6 2.31e6 2.31e5 3.00e5 ----- ----- 0.79

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:03 5.90e7 7.13e7 7.75e6 9.15e6 ----- ----- 0.83
2,3,7,8-TCDD-13C 25:06 6.93e7 8.42e7 8.52e6 1.04e7 ----- ----- 0.82
2,3,7,8-TCDD-37Cl4 25:09 2.87e6 3.47e5 ----- -----
2,3,7,8-TCDD 25:10 1.43e6 1.79e6 1.80e5 2.32e5 ----- ----- 0.80

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:53 9.27e7 5.86e7 2.51e7 1.59e7 ----- ----- 1.58
2,3,4,7,8-PeCDF-13C 30:51 9.10e7 5.72e7 2.85e7 1.80e7 ----- ----- 1.59
1,2,3,7,8-PeCDF 29:54 9.29e6 6.25e6 2.69e6 1.77e6 ----- ----- 1.49
2,3,4,7,8-PeCDF 30:52 1.01e7 6.59e6 3.22e6 2.18e6 ----- ----- 1.53

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:09 5.83e7 3.66e7 1.86e7 1.17e7 ----- ----- 1.59
1,2,3,7,8-PeCDD 31:10 3.69e6 5.82e6 1.26e6 1.99e6 ----- ----- 0.63

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 4.12e7 7.81e7 1.67e7 3.15e7 ----- ----- 0.53
1,2,3,6,7,8-HxCDF-13C 33:30 4.53e7 8.58e7 1.85e7 3.47e7 ----- ----- 0.53
2,3,4,6,7,8-HxCDF-13C 33:57 4.18e7 7.83e7 1.72e7 3.24e7 ----- ----- 0.53
1,2,3,7,8,9-HxCDF-13C 34:35 3.59e7 6.75e7 1.49e7 2.82e7 ----- ----- 0.53
1,2,3,4,7,8-HxCDF 33:25 7.99e6 6.40e6 3.28e6 2.64e6 ----- ----- 1.25
1,2,3,6,7,8-HxCDF 33:31 8.64e6 6.84e6 3.43e6 2.79e6 ----- ----- 1.26
2,3,4,6,7,8-HxCDF 33:58 8.16e6 6.65e6 3.41e6 2.81e6 ----- ----- 1.23
1,2,3,7,8,9-HxCDF 34:36 6.49e6 5.15e6 2.73e6 2.16e6 ----- ----- 1.26
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Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 5.09e7 3.91e7 2.11e7 1.64e7 ----- ----- 1.30
1,2,3,6,7,8-HxCDD-13C 34:09 5.64e7 4.34e7 2.37e7 1.81e7 ----- ----- 1.30
1,2,3,7,8,9-HxCDD-13C 34:21 5.64e7 4.43e7 2.20e7 1.68e7 ----- ----- 1.27
1,2,3,4,7,8-HxCDD 34:05 5.20e6 4.14e6 2.37e6 1.87e6 ----- ----- 1.26
1,2,3,6,7,8-HxCDD 34:10 5.64e6 4.51e6 2.18e6 1.74e6 ----- ----- 1.25
1,2,3,7,8,9-HxCDD 34:21 5.37e6 4.18e6 2.21e6 1.80e6 ----- ----- 1.29

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 2.61e7 5.80e7 1.07e7 2.33e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:53 2.02e7 4.53e7 7.63e6 1.65e7 ----- ----- 0.45
1,2,3,4,6,7,8-HpCDF 35:41 5.96e6 5.70e6 2.38e6 2.38e6 ----- ----- 1.05
1,2,3,4,7,8,9-HpCDF 36:53 4.47e6 4.23e6 1.67e6 1.61e6 ----- ----- 1.06

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:29 3.22e7 3.03e7 1.33e7 1.26e7 ----- ----- 1.06
1,2,3,4,6,7,8-HpCDD 36:30 3.53e6 3.35e6 1.46e6 1.35e6 ----- ----- 1.06

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:05 6.28e6 6.83e6 2.06e6 2.19e6 ----- ----- 0.92

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:54 5.24e7 6.06e7 1.79e7 2.08e7 ----- ----- 0.86
OCDD 38:55 5.57e6 6.15e6 1.89e6 2.01e6 ----- ----- 0.90
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PCDD/PCDF Detected Peak List
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Filename
ICAL ID
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L211124Analyzed 11/24/2021  09:20

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-079 10MSHR15 (L)
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Client ID

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:42 5.33e7 6.78e7 6.55e6 8.29e6 ----- ----- 0.79
2,3,7,8-TCDF 23:43 5.25e6 6.83e6 6.70e5 8.81e5 ----- ----- 0.77

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:05 3.34e7 4.03e7 4.27e6 5.13e6 ----- ----- 0.83
2,3,7,8-TCDD-13C 25:08 3.91e7 4.76e7 4.87e6 5.85e6 ----- ----- 0.82
2,3,7,8-TCDD-37Cl4 25:11 8.38e6 1.01e6 ----- -----
2,3,7,8-TCDD 25:11 4.15e6 5.25e6 5.28e5 6.19e5 ----- ----- 0.79

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:54 5.57e7 3.45e7 1.49e7 9.32e6 ----- ----- 1.62
2,3,4,7,8-PeCDF-13C 30:52 5.42e7 3.42e7 1.69e7 1.05e7 ----- ----- 1.58
1,2,3,7,8-PeCDF 29:55 2.83e7 1.85e7 7.90e6 5.10e6 ----- ----- 1.53
2,3,4,7,8-PeCDF 30:53 3.04e7 2.00e7 9.57e6 6.12e6 ----- ----- 1.52

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:10 3.54e7 2.22e7 1.12e7 7.01e6 ----- ----- 1.59
1,2,3,7,8-PeCDD 31:11 1.13e7 1.80e7 3.84e6 5.86e6 ----- ----- 0.63

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:25 2.47e7 4.66e7 9.85e6 1.83e7 ----- ----- 0.53
1,2,3,6,7,8-HxCDF-13C 33:31 2.76e7 5.15e7 1.07e7 1.97e7 ----- ----- 0.54
2,3,4,6,7,8-HxCDF-13C 33:58 2.55e7 4.80e7 1.08e7 2.02e7 ----- ----- 0.53
1,2,3,7,8,9-HxCDF-13C 34:36 2.05e7 3.97e7 7.92e6 1.47e7 ----- ----- 0.52
1,2,3,4,7,8-HxCDF 33:26 2.48e7 1.96e7 9.67e6 7.49e6 ----- ----- 1.26
1,2,3,6,7,8-HxCDF 33:32 2.71e7 2.14e7 1.03e7 7.97e6 ----- ----- 1.27
2,3,4,6,7,8-HxCDF 33:59 2.54e7 2.06e7 1.09e7 8.72e6 ----- ----- 1.24
1,2,3,7,8,9-HxCDF 34:37 1.99e7 1.54e7 7.26e6 5.78e6 ----- ----- 1.30
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Injected By

Filename
ICAL ID

L211124A_01

MS4

L211124Analyzed 11/24/2021  09:20

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-079 10MSHR15 (L)
USR527316H

Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:05 3.11e7 2.39e7 1.35e7 1.04e7 ----- ----- 1.30
1,2,3,6,7,8-HxCDD-13C 34:09 3.29e7 2.54e7 1.26e7 1.00e7 ----- ----- 1.29
1,2,3,7,8,9-HxCDD-13C 34:21 3.40e7 2.66e7 1.38e7 1.10e7 ----- ----- 1.28
1,2,3,4,7,8-HxCDD 34:06 1.61e7 1.30e7 6.66e6 5.25e6 ----- ----- 1.24
1,2,3,6,7,8-HxCDD 34:10 1.68e7 1.34e7 6.81e6 5.50e6 ----- ----- 1.25
1,2,3,7,8,9-HxCDD 34:22 1.66e7 1.32e7 6.95e6 5.52e6 ----- ----- 1.26

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 1.60e7 3.56e7 6.45e6 1.47e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:53 1.14e7 2.52e7 4.27e6 9.61e6 ----- ----- 0.45
1,2,3,4,6,7,8-HpCDF 35:42 1.83e7 1.74e7 7.96e6 7.60e6 ----- ----- 1.05
1,2,3,4,7,8,9-HpCDF 36:54 1.28e7 1.20e7 4.99e6 4.70e6 ----- ----- 1.07

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 1.89e7 1.78e7 7.32e6 6.76e6 ----- ----- 1.06
1,2,3,4,6,7,8-HpCDD 36:30 1.02e7 9.69e6 3.73e6 3.68e6 ----- ----- 1.05

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:05 1.64e7 1.80e7 5.46e6 6.04e6 ----- ----- 0.91

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:55 2.64e7 3.09e7 8.78e6 9.97e6 ----- ----- 0.85
OCDD 38:55 1.43e7 1.48e7 4.55e6 4.98e6 ----- ----- 0.97
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PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

L211124A_05

MS4

L211124Analyzed 11/24/2021  12:39

Lab ID Instrument ID
GC Column ID

CS4-20-123-067 10MSHR15 (L)
USR527316H

Client ID

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:40 3.72e7 4.70e7 4.71e6 5.87e6 ----- ----- 0.79
2,3,7,8-TCDF 23:42 1.48e7 1.95e7 1.87e6 2.47e6 ----- ----- 0.76

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:03 2.44e7 2.91e7 3.13e6 3.72e6 ----- ----- 0.84
2,3,7,8-TCDD-13C 25:06 2.82e7 3.38e7 3.43e6 4.14e6 ----- ----- 0.83
2,3,7,8-TCDD-37Cl4 25:08 2.45e7 3.05e6 ----- -----
2,3,7,8-TCDD 25:08 1.13e7 1.43e7 1.40e6 1.76e6 ----- ----- 0.79

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:53 3.74e7 2.34e7 9.81e6 6.13e6 ----- ----- 1.60
2,3,4,7,8-PeCDF-13C 30:51 3.69e7 2.33e7 1.17e7 7.20e6 ----- ----- 1.59
1,2,3,7,8-PeCDF 29:54 7.79e7 5.02e7 2.15e7 1.38e7 ----- ----- 1.55
2,3,4,7,8-PeCDF 30:52 8.35e7 5.51e7 2.62e7 1.73e7 ----- ----- 1.52

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:09 2.42e7 1.50e7 7.64e6 4.75e6 ----- ----- 1.61
1,2,3,7,8-PeCDD 31:10 3.11e7 5.02e7 1.06e7 1.59e7 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 1.66e7 3.12e7 6.96e6 1.29e7 ----- ----- 0.53
1,2,3,6,7,8-HxCDF-13C 33:30 1.84e7 3.45e7 7.36e6 1.40e7 ----- ----- 0.53
2,3,4,6,7,8-HxCDF-13C 33:57 1.68e7 3.13e7 7.12e6 1.33e7 ----- ----- 0.53
1,2,3,7,8,9-HxCDF-13C 34:35 1.41e7 2.69e7 6.03e6 1.12e7 ----- ----- 0.53
1,2,3,4,7,8-HxCDF 33:25 6.62e7 5.28e7 2.71e7 2.17e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDF 33:31 7.16e7 5.65e7 2.85e7 2.28e7 ----- ----- 1.27
2,3,4,6,7,8-HxCDF 33:58 6.97e7 5.51e7 2.94e7 2.36e7 ----- ----- 1.26
1,2,3,7,8,9-HxCDF 34:36 5.45e7 4.31e7 2.33e7 1.83e7 ----- ----- 1.26
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Injected By

Filename
ICAL ID

L211124A_05

MS4

L211124Analyzed 11/24/2021  12:39

Lab ID Instrument ID
GC Column ID

CS4-20-123-067 10MSHR15 (L)
USR527316H

Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 2.07e7 1.60e7 8.68e6 6.83e6 ----- ----- 1.30
1,2,3,6,7,8-HxCDD-13C 34:09 2.30e7 1.80e7 9.93e6 7.76e6 ----- ----- 1.28
1,2,3,7,8,9-HxCDD-13C 34:21 2.28e7 1.77e7 9.33e6 7.02e6 ----- ----- 1.29
1,2,3,4,7,8-HxCDD 34:05 4.33e7 3.48e7 1.90e7 1.53e7 ----- ----- 1.24
1,2,3,6,7,8-HxCDD 34:10 4.67e7 3.76e7 1.94e7 1.51e7 ----- ----- 1.24
1,2,3,7,8,9-HxCDD 34:21 4.43e7 3.54e7 1.79e7 1.47e7 ----- ----- 1.25

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 1.07e7 2.39e7 4.62e6 1.00e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:53 8.09e6 1.82e7 3.25e6 7.25e6 ----- ----- 0.44
1,2,3,4,6,7,8-HpCDF 35:42 4.95e7 4.66e7 1.94e7 1.82e7 ----- ----- 1.06
1,2,3,4,7,8,9-HpCDF 36:54 3.68e7 3.50e7 1.43e7 1.33e7 ----- ----- 1.05

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:29 1.29e7 1.21e7 5.15e6 4.95e6 ----- ----- 1.07
1,2,3,4,6,7,8-HpCDD 36:30 2.89e7 2.75e7 1.21e7 1.15e7 ----- ----- 1.05

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:05 5.84e7 6.47e7 1.96e7 2.15e7 ----- ----- 0.90

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:54 2.19e7 2.56e7 6.99e6 8.17e6 ----- ----- 0.86
OCDD 38:55 4.51e7 5.04e7 1.57e7 1.74e7 ----- ----- 0.89
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PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

L211124A_04

MS4

L211124Analyzed 11/24/2021  11:54

Lab ID Instrument ID
GC Column ID

CS5-20-123-068 10MSHR15 (L)
USR527316H

Client ID

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:40 8.58e7 1.09e8 1.08e7 1.39e7 ----- ----- 0.78
2,3,7,8-TCDF 23:42 1.75e8 2.27e8 2.28e7 2.89e7 ----- ----- 0.77

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:03 5.40e7 6.41e7 7.09e6 8.44e6 ----- ----- 0.84
2,3,7,8-TCDD-13C 25:06 6.56e7 7.86e7 8.12e6 9.85e6 ----- ----- 0.84
2,3,7,8-TCDD-37Cl4 25:08 2.85e8 3.60e7 ----- -----
2,3,7,8-TCDD 25:08 1.37e8 1.73e8 1.73e7 2.21e7 ----- ----- 0.79

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:52 9.50e7 5.96e7 2.55e7 1.64e7 ----- ----- 1.59
2,3,4,7,8-PeCDF-13C 30:51 9.45e7 6.00e7 2.98e7 1.87e7 ----- ----- 1.58
1,2,3,7,8-PeCDF 29:54 9.98e8 6.53e8 2.83e8 1.85e8 ----- ----- 1.53
2,3,4,7,8-PeCDF 30:52 1.09e9 7.14e8 3.64e8 2.37e8 ----- ----- 1.53

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:08 6.25e7 3.93e7 1.94e7 1.23e7 ----- ----- 1.59
1,2,3,7,8-PeCDD 31:10 4.10e8 6.48e8 1.37e8 2.07e8 ----- ----- 0.63

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 4.44e7 8.34e7 1.83e7 3.44e7 ----- ----- 0.53
1,2,3,6,7,8-HxCDF-13C 33:30 5.03e7 9.41e7 2.02e7 3.76e7 ----- ----- 0.53
2,3,4,6,7,8-HxCDF-13C 33:57 4.52e7 8.45e7 1.97e7 3.67e7 ----- ----- 0.53
1,2,3,7,8,9-HxCDF-13C 34:35 4.08e7 7.64e7 1.68e7 3.06e7 ----- ----- 0.53
1,2,3,4,7,8-HxCDF 33:25 9.01e8 7.07e8 3.83e8 3.04e8 ----- ----- 1.27
1,2,3,6,7,8-HxCDF 33:31 9.58e8 7.75e8 3.93e8 3.14e8 ----- ----- 1.24
2,3,4,6,7,8-HxCDF 33:58 9.17e8 7.31e8 4.02e8 3.22e8 ----- ----- 1.25
1,2,3,7,8,9-HxCDF 34:36 7.59e8 6.04e8 3.08e8 2.40e8 ----- ----- 1.26
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Injected By

Filename
ICAL ID

L211124A_04

MS4

L211124Analyzed 11/24/2021  11:54

Lab ID Instrument ID
GC Column ID

CS5-20-123-068 10MSHR15 (L)
USR527316H

Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 5.76e7 4.46e7 2.47e7 1.93e7 ----- ----- 1.29
1,2,3,6,7,8-HxCDD-13C 34:09 6.22e7 4.87e7 2.58e7 1.97e7 ----- ----- 1.28
1,2,3,7,8,9-HxCDD-13C 34:20 6.20e7 4.83e7 2.49e7 1.98e7 ----- ----- 1.28
1,2,3,4,7,8-HxCDD 34:05 6.01e8 4.79e8 2.69e8 2.11e8 ----- ----- 1.26
1,2,3,6,7,8-HxCDD 34:09 6.39e8 5.01e8 2.57e8 2.11e8 ----- ----- 1.28
1,2,3,7,8,9-HxCDD 34:21 6.00e8 4.80e8 2.63e8 2.10e8 ----- ----- 1.25

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 3.02e7 6.68e7 1.19e7 2.57e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:53 2.50e7 5.54e7 9.20e6 2.01e7 ----- ----- 0.45
1,2,3,4,6,7,8-HpCDF 35:41 6.92e8 6.61e8 2.93e8 2.85e8 ----- ----- 1.05
1,2,3,4,7,8,9-HpCDF 36:53 5.60e8 5.31e8 2.12e8 2.05e8 ----- ----- 1.06

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:29 3.88e7 3.64e7 1.58e7 1.48e7 ----- ----- 1.07
1,2,3,4,6,7,8-HpCDD 36:30 4.28e8 4.08e8 1.71e8 1.60e8 ----- ----- 1.05

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:05 9.70e8 1.06e9 3.18e8 3.50e8 ----- ----- 0.91

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:55 7.19e7 8.30e7 2.20e7 2.47e7 ----- ----- 0.87
OCDD 38:55 7.41e8 8.14e8 2.35e8 2.61e8 ----- ----- 0.91
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 20:12 9.39e7 (M)1.24e8 1.04e7 1.34e7 ----- ----- 0.76
2,3,7,8-TCDF 20:13 (M)4.05e5 (M)5.38e5 6.20e4 7.46e4 3.523e2 6.351e2 0.75

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 20:17 7.75e7 9.61e7 1.01e7 1.23e7 ----- ----- 0.81
2,3,7,8-TCDD-13C 21:14 (M)8.35e7 1.03e8 8.88e6 1.12e7 ----- ----- 0.81
2,3,7,8-TCDD-37Cl4 21:15 (M)8.99e5 9.57e4 1.640e3 -----
2,3,7,8-TCDD 21:17 (M)3.32e5 4.69e5 5.81e4 5.34e4 5.258e2 5.437e2 0.71

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 28:08 (M)1.04e8 (M)6.69e7 1.07e7 7.14e6 ----- ----- 1.56
2,3,4,7,8-PeCDF-13C 29:48 9.93e7 6.50e7 1.46e7 9.29e6 ----- ----- 1.53
1,2,3,7,8-PeCDF 28:10 2.14e6 (M)1.44e6 2.44e5 1.71e5 1.372e3 8.556e2 1.48
2,3,4,7,8-PeCDF 29:49 (M)2.33e6 (M)1.67e6 3.72e5 2.58e5 3.481e3 2.460e3 1.40

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 30:16 (M)7.41e7 4.86e7 1.12e7 7.13e6 ----- ----- 1.52
1,2,3,7,8-PeCDD 30:17 1.07e6 1.62e6 1.53e5 2.43e5 7.698e2 6.107e2 0.66

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:32 4.14e7 (M)8.15e7 1.04e7 2.09e7 ----- ----- 0.51
1,2,3,6,7,8-HxCDF-13C 33:39 5.94e7 (M)1.15e8 1.17e7 2.28e7 ----- ----- 0.51
2,3,4,6,7,8-HxCDF-13C 34:16 4.85e7 9.48e7 1.17e7 2.31e7 ----- ----- 0.51
1,2,3,7,8,9-HxCDF-13C 35:04 (M)4.09e7 7.46e7 7.79e6 1.50e7 ----- ----- 0.55
1,2,3,4,7,8-HxCDF 33:33 1.79e6 1.58e6 4.85e5 4.21e5 2.498e3 5.746e2 1.13
1,2,3,6,7,8-HxCDF 33:40 2.53e6 2.04e6 5.30e5 4.15e5 8.776e2 1.747e3 1.24
2,3,4,6,7,8-HxCDF 34:17 2.04e6 (M)1.66e6 5.17e5 4.33e5 8.776e2 3.102e2 1.23
1,2,3,7,8,9-HxCDF 35:05 (M)1.54e6 (M)1.19e6 3.36e5 2.35e5 5.201e3 2.090e3 1.30
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:23 (M)5.31e7 4.25e7 1.65e7 1.33e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDD-13C 34:29 (M)8.39e7 (M)6.88e7 1.79e7 1.51e7 ----- ----- 1.22
1,2,3,7,8,9-HxCDD-13C 34:46 (M)7.43e7 (M)6.04e7 1.60e7 1.30e7 ----- ----- 1.23
1,2,3,4,7,8-HxCDD 34:24 1.42e6 (M)1.05e6 3.70e5 3.43e5 1.319e2 3.810e1 1.35
1,2,3,6,7,8-HxCDD 34:30 1.99e6 (M)1.60e6 4.96e5 3.39e5 8.785e2 3.915e2 1.24
1,2,3,7,8,9-HxCDD 34:47 1.71e6 (M)1.43e6 3.54e5 3.58e5 4.914e1 1.455e3 1.20

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 36:26 4.55e7 1.05e8 1.19e7 2.75e7 ----- ----- 0.43
1,2,3,4,7,8,9-HpCDF-13C 37:40 (M)3.58e7 8.03e7 8.51e6 1.86e7 ----- ----- 0.45
1,2,3,4,6,7,8-HpCDF 36:26 2.27e6 (M)2.32e6 5.84e5 6.12e5 2.040e2 1.791e3 0.98
1,2,3,4,7,8,9-HpCDF 37:41 (M)1.76e6 1.77e6 4.29e5 4.36e5 3.046e3 2.245e3 0.99

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 37:17 (M)6.55e7 6.08e7 1.55e7 1.49e7 ----- ----- 1.08
1,2,3,4,6,7,8-HpCDD 37:17 (M)1.65e6 1.60e6 4.27e5 4.24e5 5.580e2 2.541e3 1.03

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:57 2.47e6 2.84e6 5.53e5 5.62e5 1.354e3 1.825e3 0.87

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:48 1.10e8 (M)1.23e8 2.42e7 2.75e7 ----- ----- 0.90
OCDD 39:49 (M)2.47e6 (M)2.96e6 5.49e5 6.47e5 8.389e2 8.160e2 0.84
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 20:11 (M)1.61e8 (M)2.04e8 1.93e7 2.45e7 ----- ----- 0.79
2,3,7,8-TCDF 20:13 2.87e6 3.64e6 3.78e5 4.35e5 ----- ----- 0.79

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 20:17 (M)1.29e8 1.60e8 1.76e7 2.21e7 ----- ----- 0.80
2,3,7,8-TCDD-13C 21:14 (M)1.41e8 (M)1.77e8 1.65e7 2.06e7 ----- ----- 0.80
2,3,7,8-TCDD-37Cl4 21:15 (M)5.67e6 6.34e5 ----- -----
2,3,7,8-TCDD 21:15 (M)2.44e6 3.35e6 3.05e5 4.47e5 ----- ----- 0.73

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 28:08 (M)1.74e8 (M)1.11e8 2.00e7 1.28e7 ----- ----- 1.57
2,3,4,7,8-PeCDF-13C 29:49 (M)1.68e8 1.09e8 2.54e7 1.68e7 ----- ----- 1.54
1,2,3,7,8-PeCDF 28:09 1.53e7 1.01e7 1.74e6 1.13e6 ----- ----- 1.52
2,3,4,7,8-PeCDF 29:49 1.60e7 1.05e7 2.35e6 1.63e6 ----- ----- 1.51

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 30:16 (M)1.26e8 (M)8.08e7 2.04e7 1.27e7 ----- ----- 1.56
1,2,3,7,8-PeCDD 30:17 7.01e6 1.14e7 1.11e6 1.86e6 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:32 (M)7.21e7 (M)1.41e8 1.94e7 3.76e7 ----- ----- 0.51
1,2,3,6,7,8-HxCDF-13C 33:39 (M)9.95e7 (M)1.91e8 2.08e7 3.92e7 ----- ----- 0.52
2,3,4,6,7,8-HxCDF-13C 34:16 (M)8.14e7 1.57e8 2.00e7 3.73e7 ----- ----- 0.52
1,2,3,7,8,9-HxCDF-13C 35:03 (M)7.11e7 1.33e8 1.50e7 2.71e7 ----- ----- 0.53
1,2,3,4,7,8-HxCDF 33:32 1.25e7 9.83e6 3.37e6 2.63e6 ----- ----- 1.28
1,2,3,6,7,8-HxCDF 33:40 1.64e7 1.32e7 3.45e6 2.69e6 ----- ----- 1.24
2,3,4,6,7,8-HxCDF 34:17 1.40e7 (M)1.21e7 3.34e6 2.82e6 ----- ----- 1.15
1,2,3,7,8,9-HxCDF 35:04 1.16e7 8.97e6 2.27e6 1.79e6 ----- ----- 1.30
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:23 (M)9.46e7 (M)7.69e7 2.92e7 2.30e7 ----- ----- 1.23
1,2,3,6,7,8-HxCDD-13C 34:29 (M)1.36e8 (M)1.12e8 3.15e7 2.60e7 ----- ----- 1.22
1,2,3,7,8,9-HxCDD-13C 34:46 (M)1.32e8 (M)1.08e8 2.81e7 2.27e7 ----- ----- 1.23
1,2,3,4,7,8-HxCDD 34:24 (M)9.34e6 (M)7.54e6 2.81e6 2.23e6 ----- ----- 1.24
1,2,3,6,7,8-HxCDD 34:30 1.35e7 1.05e7 3.15e6 2.42e6 ----- ----- 1.29
1,2,3,7,8,9-HxCDD 34:47 1.11e7 9.43e6 2.36e6 2.01e6 ----- ----- 1.18

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 36:25 (M)7.80e7 (M)1.71e8 2.07e7 4.48e7 ----- ----- 0.46
1,2,3,4,7,8,9-HpCDF-13C 37:40 (M)6.12e7 1.38e8 1.46e7 3.27e7 ----- ----- 0.44
1,2,3,4,6,7,8-HpCDF 36:26 1.56e7 (M)1.49e7 4.34e6 4.18e6 ----- ----- 1.05
1,2,3,4,7,8,9-HpCDF 37:40 1.21e7 1.20e7 2.78e6 2.69e6 ----- ----- 1.01

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 37:16 1.10e8 (M)1.06e8 2.93e7 2.81e7 ----- ----- 1.04
1,2,3,4,6,7,8-HpCDD 37:17 (M)1.14e7 1.10e7 3.06e6 2.74e6 ----- ----- 1.03

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:56 1.80e7 (M)1.93e7 3.77e6 4.20e6 ----- ----- 0.93

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:48 (M)1.87e8 (M)2.10e8 4.10e7 4.54e7 ----- ----- 0.89
OCDD 39:48 1.74e7 (M)1.96e7 3.81e6 4.51e6 ----- ----- 0.89
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 20:11 (M)5.42e8 (M)6.91e8 7.47e7 9.65e7 ----- ----- 0.79
2,3,7,8-TCDF 20:13 4.78e7 6.36e7 6.31e6 8.16e6 ----- ----- 0.75

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 20:17 (M)4.13e8 5.27e8 5.90e7 7.55e7 ----- ----- 0.78
2,3,7,8-TCDD-13C 21:13 4.60e8 (M)5.88e8 6.05e7 7.70e7 ----- ----- 0.78
2,3,7,8-TCDD-37Cl4 21:15 (M)9.63e7 1.19e7 ----- -----
2,3,7,8-TCDD 21:14 4.68e7 5.75e7 5.49e6 7.16e6 ----- ----- 0.82

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 28:06 5.80e8 (M)3.70e8 7.19e7 4.50e7 ----- ----- 1.57
2,3,4,7,8-PeCDF-13C 29:48 5.65e8 (M)3.73e8 9.74e7 6.44e7 ----- ----- 1.52
1,2,3,7,8-PeCDF 28:08 2.54e8 1.68e8 3.15e7 2.08e7 ----- ----- 1.52
2,3,4,7,8-PeCDF 29:48 (M)2.84e8 (M)1.88e8 4.82e7 3.11e7 ----- ----- 1.51

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 30:15 4.33e8 2.81e8 7.64e7 4.86e7 ----- ----- 1.54
1,2,3,7,8-PeCDD 30:17 (M)1.21e8 (M)2.01e8 1.96e7 3.34e7 ----- ----- 0.60

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:32 (M)2.68e8 (M)5.24e8 6.98e7 1.35e8 ----- ----- 0.51
1,2,3,6,7,8-HxCDF-13C 33:38 (M)3.45e8 (M)6.75e8 7.70e7 1.52e8 ----- ----- 0.51
2,3,4,6,7,8-HxCDF-13C 34:16 2.95e8 5.61e8 7.64e7 1.52e8 ----- ----- 0.53
1,2,3,7,8,9-HxCDF-13C 35:02 2.58e8 4.85e8 5.80e7 1.13e8 ----- ----- 0.53
1,2,3,4,7,8-HxCDF 33:32 2.28e8 (M)1.84e8 5.99e7 4.81e7 ----- ----- 1.24
1,2,3,6,7,8-HxCDF 33:39 2.85e8 (M)2.32e8 6.26e7 5.15e7 ----- ----- 1.23
2,3,4,6,7,8-HxCDF 34:16 (M)2.59e8 (M)2.13e8 6.54e7 5.30e7 ----- ----- 1.21
1,2,3,7,8,9-HxCDF 35:03 (M)2.06e8 (M)1.70e8 4.48e7 3.72e7 ----- ----- 1.21
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:23 (M)3.68e8 2.95e8 1.10e8 8.81e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDD-13C 34:29 (M)4.99e8 3.99e8 1.25e8 9.68e7 ----- ----- 1.25
1,2,3,7,8,9-HxCDD-13C 34:46 (M)4.76e8 (M)3.84e8 1.06e8 8.78e7 ----- ----- 1.24
1,2,3,4,7,8-HxCDD 34:24 (M)1.71e8 1.40e8 5.09e7 4.13e7 ----- ----- 1.22
1,2,3,6,7,8-HxCDD 34:29 (M)2.29e8 1.91e8 5.94e7 4.78e7 ----- ----- 1.20
1,2,3,7,8,9-HxCDD 34:46 (M)2.10e8 1.71e8 4.90e7 3.98e7 ----- ----- 1.23

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 36:25 2.78e8 6.31e8 8.40e7 1.92e8 ----- ----- 0.44
1,2,3,4,7,8,9-HpCDF-13C 37:40 2.41e8 5.18e8 5.96e7 1.31e8 ----- ----- 0.47
1,2,3,4,6,7,8-HpCDF 36:25 (M)2.89e8 (M)2.80e8 8.59e7 8.26e7 ----- ----- 1.03
1,2,3,4,7,8,9-HpCDF 37:40 2.33e8 2.23e8 5.95e7 5.63e7 ----- ----- 1.05

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 37:16 4.36e8 3.97e8 1.24e8 1.18e8 ----- ----- 1.10
1,2,3,4,6,7,8-HpCDD 37:17 2.10e8 (M)2.04e8 5.86e7 5.49e7 ----- ----- 1.03

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:56 (M)3.42e8 (M)3.89e8 7.79e7 9.07e7 ----- ----- 0.88

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:47 (M)6.91e8 (M)7.95e8 1.65e8 1.88e8 ----- ----- 0.87
OCDD 39:48 (M)3.30e8 (M)3.68e8 7.63e7 8.60e7 ----- ----- 0.90

Page 383 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

U211107A_08

JRH

U211107Analyzed 11/07/2021  15:33

Lab ID Instrument ID
GC Column ID

CS4-20-123-067 10MSHR06 (U)
US1175211H

Client ID

1Page 

PACE IndianapolisClient Name

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 20:11 (M)1.94e8 (M)2.50e8 2.51e7 3.11e7 ----- ----- 0.78
2,3,7,8-TCDF 20:13 (M)7.11e7 (M)9.25e7 8.59e6 1.13e7 ----- ----- 0.77

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 20:17 1.39e8 (M)1.80e8 1.93e7 2.49e7 ----- ----- 0.77
2,3,7,8-TCDD-13C 21:13 1.66e8 (M)2.18e8 2.04e7 2.66e7 ----- ----- 0.76
2,3,7,8-TCDD-37Cl4 21:15 (M)1.47e8 1.71e7 ----- -----
2,3,7,8-TCDD 21:16 6.13e7 7.87e7 7.28e6 9.23e6 ----- ----- 0.78

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 28:06 2.16e8 1.42e8 2.85e7 1.79e7 ----- ----- 1.52
2,3,4,7,8-PeCDF-13C 29:48 (M)2.09e8 (M)1.35e8 3.62e7 2.37e7 ----- ----- 1.55
1,2,3,7,8-PeCDF 28:08 3.88e8 2.56e8 4.72e7 3.22e7 ----- ----- 1.52
2,3,4,7,8-PeCDF 29:49 (M)4.17e8 2.67e8 7.05e7 4.55e7 ----- ----- 1.56

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 30:15 1.58e8 1.02e8 2.87e7 1.82e7 ----- ----- 1.55
1,2,3,7,8-PeCDD 30:16 1.81e8 2.89e8 3.17e7 5.30e7 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:31 9.23e7 1.81e8 2.69e7 5.32e7 ----- ----- 0.51
1,2,3,6,7,8-HxCDF-13C 33:38 1.14e8 2.21e8 2.68e7 5.12e7 ----- ----- 0.52
2,3,4,6,7,8-HxCDF-13C 34:15 (M)9.06e7 (M)1.76e8 2.37e7 4.67e7 ----- ----- 0.52
1,2,3,7,8,9-HxCDF-13C 35:02 (M)8.68e7 1.68e8 2.15e7 4.08e7 ----- ----- 0.52
1,2,3,4,7,8-HxCDF 33:32 3.26e8 2.61e8 9.17e7 7.44e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDF 33:39 3.89e8 2.95e8 8.78e7 6.80e7 ----- ----- 1.32
2,3,4,6,7,8-HxCDF 34:16 3.14e8 2.54e8 8.37e7 6.75e7 ----- ----- 1.23
1,2,3,7,8,9-HxCDF 35:03 (M)2.79e8 (M)2.32e8 6.57e7 5.15e7 ----- ----- 1.20
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:23 1.18e8 9.55e7 3.91e7 3.13e7 ----- ----- 1.24
1,2,3,6,7,8-HxCDD-13C 34:28 1.62e8 1.32e8 4.18e7 3.39e7 ----- ----- 1.23
1,2,3,7,8,9-HxCDD-13C 34:45 (M)1.57e8 (M)1.27e8 3.92e7 3.18e7 ----- ----- 1.23
1,2,3,4,7,8-HxCDD 34:23 2.27e8 1.88e8 7.30e7 5.92e7 ----- ----- 1.21
1,2,3,6,7,8-HxCDD 34:29 3.01e8 2.52e8 7.83e7 6.53e7 ----- ----- 1.19
1,2,3,7,8,9-HxCDD 34:45 2.62e8 2.23e8 6.46e7 5.59e7 ----- ----- 1.18

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 36:24 (M)8.54e7 (M)1.89e8 2.54e7 5.59e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 37:39 (M)6.61e7 (M)1.45e8 1.78e7 3.98e7 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 36:25 (M)3.47e8 3.37e8 1.05e8 9.99e7 ----- ----- 1.03
1,2,3,4,7,8,9-HpCDF 37:39 2.58e8 (M)2.55e8 6.54e7 6.60e7 ----- ----- 1.01

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 37:15 1.11e8 1.06e8 3.38e7 3.33e7 ----- ----- 1.04
1,2,3,4,6,7,8-HpCDD 37:16 2.25e8 2.18e8 7.36e7 7.14e7 ----- ----- 1.03

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:55 3.89e8 4.33e8 9.93e7 1.09e8 ----- ----- 0.90

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:46 1.94e8 (M)2.13e8 5.20e7 5.87e7 ----- ----- 0.91
OCDD 39:47 3.59e8 4.03e8 9.34e7 1.06e8 ----- ----- 0.89
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 20:12 (M)1.60e8 (M)2.04e8 2.11e7 2.78e7 ----- ----- 0.78
2,3,7,8-TCDF 20:14 (M)2.91e8 (M)3.73e8 3.79e7 4.99e7 ----- ----- 0.78

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 20:18 1.21e8 1.55e8 1.75e7 2.23e7 ----- ----- 0.78
2,3,7,8-TCDD-13C 21:14 (M)1.41e8 (M)1.77e8 1.94e7 2.45e7 ----- ----- 0.79
2,3,7,8-TCDD-37Cl4 21:16 5.76e8 7.43e7 ----- -----
2,3,7,8-TCDD 21:16 (M)2.59e8 3.38e8 3.41e7 4.35e7 ----- ----- 0.77

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 28:07 (M)1.84e8 (M)1.19e8 2.46e7 1.65e7 ----- ----- 1.55
2,3,4,7,8-PeCDF-13C 29:47 1.81e8 1.17e8 3.42e7 2.24e7 ----- ----- 1.55
1,2,3,7,8-PeCDF 28:08 1.70e9 1.10e9 2.21e8 1.43e8 ----- ----- 1.55
2,3,4,7,8-PeCDF 29:49 (M)1.85e9 1.19e9 3.30e8 2.13e8 ----- ----- 1.55

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 30:15 1.37e8 8.74e7 2.60e7 1.64e7 ----- ----- 1.56
1,2,3,7,8-PeCDD 30:16 (M)7.97e8 (M)1.28e9 1.39e8 2.27e8 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:31 7.95e7 1.54e8 2.34e7 4.64e7 ----- ----- 0.52
1,2,3,6,7,8-HxCDF-13C 33:38 1.08e8 2.07e8 2.69e7 5.02e7 ----- ----- 0.52
2,3,4,6,7,8-HxCDF-13C 34:15 (M)9.01e7 1.71e8 2.53e7 4.75e7 ----- ----- 0.53
1,2,3,7,8,9-HxCDF-13C 35:02 (M)7.81e7 (M)1.54e8 1.99e7 3.80e7 ----- ----- 0.51
1,2,3,4,7,8-HxCDF 33:32 (M)1.40e9 (M)1.14e9 3.98e8 3.27e8 ----- ----- 1.23
1,2,3,6,7,8-HxCDF 33:39 (M)1.83e9 (M)1.49e9 4.52e8 3.63e8 ----- ----- 1.23
2,3,4,6,7,8-HxCDF 34:16 (M)1.60e9 1.29e9 4.33e8 3.51e8 ----- ----- 1.24
1,2,3,7,8,9-HxCDF 35:03 (M)1.28e9 (M)1.03e9 3.10e8 2.49e8 ----- ----- 1.24
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Injected By

Filename
ICAL ID

U211107A_07

JRH

U211107Analyzed 11/07/2021  14:51

Lab ID Instrument ID
GC Column ID

CS5-20-123-068 10MSHR06 (U)
US1175211H

Client ID

2Page 

PACE IndianapolisClient Name

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:23 (M)1.13e8 8.99e7 3.53e7 2.83e7 ----- ----- 1.26
1,2,3,6,7,8-HxCDD-13C 34:29 1.48e8 1.19e8 3.73e7 3.00e7 ----- ----- 1.24
1,2,3,7,8,9-HxCDD-13C 34:45 1.39e8 1.15e8 3.49e7 2.85e7 ----- ----- 1.21
1,2,3,4,7,8-HxCDD 34:23 (M)1.13e9 8.26e8 3.46e8 2.77e8 ----- ----- 1.37
1,2,3,6,7,8-HxCDD 34:30 1.40e9 1.19e9 3.59e8 2.81e8 ----- ----- 1.18
1,2,3,7,8,9-HxCDD 34:46 (M)1.25e9 9.96e8 3.01e8 2.46e8 ----- ----- 1.26

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 36:25 (M)8.26e7 (M)1.86e8 2.33e7 5.33e7 ----- ----- 0.44
1,2,3,4,7,8,9-HpCDF-13C 37:39 (M)6.73e7 (M)1.53e8 1.82e7 4.05e7 ----- ----- 0.44
1,2,3,4,6,7,8-HpCDF 36:26 (M)1.69e9 (M)1.62e9 4.53e8 4.36e8 ----- ----- 1.04
1,2,3,4,7,8,9-HpCDF 37:40 (M)1.37e9 (M)1.32e9 3.47e8 3.31e8 ----- ----- 1.04

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 37:16 (M)1.20e8 (M)1.12e8 3.17e7 3.05e7 ----- ----- 1.07
1,2,3,4,6,7,8-HpCDD 37:16 (M)1.21e9 (M)1.16e9 3.31e8 3.17e8 ----- ----- 1.04

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:55 (M)2.17e9 (M)2.42e9 5.12e8 5.74e8 ----- ----- 0.90

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:47 (M)2.12e8 (M)2.33e8 4.65e7 5.27e7 ----- ----- 0.91
OCDD 39:47 (M)1.94e9 (M)2.21e9 4.49e8 5.08e8 ----- ----- 0.88
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:44 2.21e8 2.88e8 2.42e7 3.21e7 ----- ----- 0.77
2,3,7,8-TCDF 23:46 1.80e7 2.37e7 2.08e6 2.79e6 ----- ----- 0.76

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:00 1.90e8 2.38e8 2.19e7 2.72e7 ----- ----- 0.80
2,3,7,8-TCDD-13C 25:02 2.22e8 2.76e8 2.46e7 3.10e7 ----- ----- 0.80
2,3,7,8-TCDD-37Cl4 25:04 4.50e7 4.91e6 ----- -----
2,3,7,8-TCDD 25:03 1.93e7 2.59e7 2.10e6 2.71e6 ----- ----- 0.75

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:57 2.16e8 1.39e8 3.97e7 2.56e7 ----- ----- 1.55
2,3,4,7,8-PeCDF-13C 33:17 2.10e8 1.34e8 4.87e7 3.06e7 ----- ----- 1.56
1,2,3,7,8-PeCDF 31:58 8.40e7 5.72e7 1.52e7 1.00e7 ----- ----- 1.47
2,3,4,7,8-PeCDF 33:18 8.76e7 5.77e7 2.01e7 1.38e7 ----- ----- 1.52

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:39 1.79e8 1.16e8 4.25e7 2.77e7 ----- ----- 1.55
1,2,3,7,8-PeCDD 33:40 4.71e7 7.60e7 1.19e7 1.87e7 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:24 7.66e7 1.52e8 2.55e7 5.02e7 ----- ----- 0.50
1,2,3,6,7,8-HxCDF-13C 36:31 8.37e7 1.69e8 2.71e7 5.45e7 ----- ----- 0.49
2,3,4,6,7,8-HxCDF-13C 37:03 7.60e7 1.47e8 2.57e7 5.01e7 ----- ----- 0.52
1,2,3,7,8,9-HxCDF-13C 37:47 6.39e7 1.24e8 2.21e7 4.38e7 ----- ----- 0.51
1,2,3,4,7,8-HxCDF 36:25 5.64e7 4.75e7 1.81e7 1.53e7 ----- ----- 1.19
1,2,3,6,7,8-HxCDF 36:32 6.14e7 5.20e7 2.10e7 1.76e7 ----- ----- 1.18
2,3,4,6,7,8-HxCDF 37:04 5.76e7 4.79e7 1.96e7 1.70e7 ----- ----- 1.20
1,2,3,7,8,9-HxCDF 37:47 4.48e7 3.61e7 1.57e7 1.29e7 ----- ----- 1.24
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Injected By

Filename
ICAL ID

F211129A_17

SMT

F211126Analyzed 11/29/2021  22:02
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GC Column ID

CS3/CPM-20-123-079 10MSHR05 (F)
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:11 (M)1.17e8 (M)9.39e7 4.65e7 3.68e7 ----- ----- 1.24
1,2,3,6,7,8-HxCDD-13C 37:16 1.36e8 1.10e8 4.39e7 3.64e7 ----- ----- 1.24
1,2,3,7,8,9-HxCDD-13C 37:30 1.31e8 1.08e8 4.55e7 3.82e7 ----- ----- 1.21
1,2,3,4,7,8-HxCDD 37:12 5.40e7 4.42e7 2.09e7 1.66e7 ----- ----- 1.22
1,2,3,6,7,8-HxCDD 37:17 6.33e7 5.28e7 2.13e7 1.73e7 ----- ----- 1.20
1,2,3,7,8,9-HxCDD 37:30 5.89e7 4.94e7 2.03e7 1.72e7 ----- ----- 1.19

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 39:01 (M)6.76e7 1.45e8 2.19e7 4.88e7 ----- ----- 0.47
1,2,3,4,7,8,9-HpCDF-13C 40:26 (M)5.15e7 1.13e8 1.57e7 3.43e7 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 39:02 6.62e7 6.70e7 2.21e7 2.24e7 ----- ----- 0.99
1,2,3,4,7,8,9-HpCDF 40:27 5.09e7 4.83e7 1.54e7 1.53e7 ----- ----- 1.05

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:57 7.69e7 7.04e7 2.55e7 2.32e7 ----- ----- 1.09
1,2,3,4,6,7,8-HpCDD 39:58 4.59e7 4.54e7 1.48e7 1.40e7 ----- ----- 1.01

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:58 5.70e7 6.27e7 1.56e7 1.78e7 ----- ----- 0.91

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:45 1.32e8 1.42e8 3.19e7 3.48e7 ----- ----- 0.93
OCDD 42:45 5.84e7 6.33e7 1.38e7 1.58e7 ----- ----- 0.92
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:45 2.10e8 2.78e8 2.40e7 3.15e7 ----- ----- 0.76
2,3,7,8-TCDF 23:47 1.73e7 2.34e7 1.99e6 2.63e6 ----- ----- 0.74

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:01 1.86e8 2.36e8 2.16e7 2.74e7 ----- ----- 0.79
2,3,7,8-TCDD-13C 25:03 2.12e8 2.76e8 2.37e7 2.99e7 ----- ----- 0.77
2,3,7,8-TCDD-37Cl4 25:06 4.42e7 4.88e6 ----- -----
2,3,7,8-TCDD 25:04 1.89e7 2.42e7 2.05e6 2.67e6 ----- ----- 0.78

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:57 2.05e8 1.33e8 3.68e7 2.38e7 ----- ----- 1.54
2,3,4,7,8-PeCDF-13C 33:17 1.95e8 1.25e8 4.73e7 3.07e7 ----- ----- 1.55
1,2,3,7,8-PeCDF 31:58 8.02e7 5.31e7 1.51e7 9.85e6 ----- ----- 1.51
2,3,4,7,8-PeCDF 33:18 8.11e7 5.52e7 1.90e7 1.30e7 ----- ----- 1.47

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:39 1.69e8 1.09e8 4.15e7 2.74e7 ----- ----- 1.55
1,2,3,7,8-PeCDD 33:41 4.45e7 7.17e7 1.07e7 1.72e7 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:25 6.81e7 1.33e8 2.30e7 4.56e7 ----- ----- 0.51
1,2,3,6,7,8-HxCDF-13C 36:31 7.82e7 1.52e8 2.47e7 4.80e7 ----- ----- 0.51
2,3,4,6,7,8-HxCDF-13C 37:04 6.89e7 1.31e8 2.36e7 4.52e7 ----- ----- 0.52
1,2,3,7,8,9-HxCDF-13C 37:47 5.39e7 1.07e8 1.83e7 3.66e7 ----- ----- 0.50
1,2,3,4,7,8-HxCDF 36:25 5.14e7 4.32e7 1.80e7 1.50e7 ----- ----- 1.19
1,2,3,6,7,8-HxCDF 36:32 5.55e7 4.63e7 1.71e7 1.45e7 ----- ----- 1.20
2,3,4,6,7,8-HxCDF 37:04 5.10e7 4.38e7 1.79e7 1.50e7 ----- ----- 1.17
1,2,3,7,8,9-HxCDF 37:47 3.89e7 3.26e7 1.28e7 1.09e7 ----- ----- 1.19
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Injected By

Filename
ICAL ID

F211129B_16

SMT

F211126Analyzed 11/30/2021  10:19

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-079 10MSHR05 (F)
US1556121H

Client ID
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:11 1.08e8 8.64e7 3.74e7 3.06e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDD-13C 37:17 1.19e8 9.64e7 4.10e7 3.36e7 ----- ----- 1.23
1,2,3,7,8,9-HxCDD-13C 37:30 1.19e8 9.46e7 3.91e7 3.15e7 ----- ----- 1.26
1,2,3,4,7,8-HxCDD 37:12 4.94e7 3.81e7 1.80e7 1.45e7 ----- ----- 1.30
1,2,3,6,7,8-HxCDD 37:17 5.46e7 4.60e7 1.86e7 1.52e7 ----- ----- 1.19
1,2,3,7,8,9-HxCDD 37:31 5.08e7 4.15e7 1.65e7 1.39e7 ----- ----- 1.22

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 39:02 5.67e7 1.20e8 1.94e7 4.22e7 ----- ----- 0.47
1,2,3,4,7,8,9-HpCDF-13C 40:26 4.20e7 8.72e7 1.25e7 2.81e7 ----- ----- 0.48
1,2,3,4,6,7,8-HpCDF 39:03 5.59e7 5.49e7 1.93e7 1.84e7 ----- ----- 1.02
1,2,3,4,7,8,9-HpCDF 40:27 3.81e7 3.83e7 1.28e7 1.25e7 ----- ----- 0.99

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:58 6.15e7 5.78e7 1.89e7 1.71e7 ----- ----- 1.06
1,2,3,4,6,7,8-HpCDD 39:58 3.80e7 3.54e7 1.17e7 1.12e7 ----- ----- 1.07

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:57 4.06e7 4.89e7 1.05e7 1.20e7 ----- ----- 0.83

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:45 9.45e7 1.04e8 2.45e7 2.75e7 ----- ----- 0.91
OCDD 42:46 4.12e7 4.65e7 1.06e7 1.24e7 ----- ----- 0.88
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:38 1.02e8 1.30e8 1.32e7 1.68e7 ----- ----- 0.78
2,3,7,8-TCDF 23:40 9.83e6 1.31e7 1.30e6 1.72e6 ----- ----- 0.75

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:01 6.38e7 7.45e7 8.13e6 9.49e6 ----- ----- 0.86
2,3,7,8-TCDD-13C 25:04 7.69e7 9.11e7 9.49e6 1.11e7 ----- ----- 0.84
2,3,7,8-TCDD-37Cl4 25:06 1.59e7 2.00e6 ----- -----
2,3,7,8-TCDD 25:06 7.70e6 9.76e6 9.71e5 1.21e6 ----- ----- 0.79

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:52 1.13e8 7.13e7 3.15e7 1.96e7 ----- ----- 1.59
2,3,4,7,8-PeCDF-13C 30:50 1.13e8 7.13e7 3.65e7 2.31e7 ----- ----- 1.59
1,2,3,7,8-PeCDF 29:52 5.81e7 3.85e7 1.68e7 1.08e7 ----- ----- 1.51
2,3,4,7,8-PeCDF 30:51 6.33e7 4.15e7 2.08e7 1.36e7 ----- ----- 1.53

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:08 7.18e7 4.53e7 2.29e7 1.45e7 ----- ----- 1.58
1,2,3,7,8-PeCDD 31:08 2.29e7 3.68e7 7.37e6 1.21e7 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 5.12e7 9.73e7 2.08e7 3.94e7 ----- ----- 0.53
1,2,3,6,7,8-HxCDF-13C 33:30 5.50e7 1.04e8 2.26e7 4.24e7 ----- ----- 0.53
2,3,4,6,7,8-HxCDF-13C 33:56 5.25e7 9.88e7 2.02e7 3.88e7 ----- ----- 0.53
1,2,3,7,8,9-HxCDF-13C 34:35 4.69e7 8.66e7 1.96e7 3.69e7 ----- ----- 0.54
1,2,3,4,7,8-HxCDF 33:25 5.01e7 4.02e7 2.09e7 1.67e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDF 33:30 5.24e7 4.17e7 2.11e7 1.69e7 ----- ----- 1.26
2,3,4,6,7,8-HxCDF 33:57 5.15e7 4.16e7 2.07e7 1.70e7 ----- ----- 1.24
1,2,3,7,8,9-HxCDF 34:35 4.32e7 3.41e7 1.79e7 1.42e7 ----- ----- 1.27
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Injected By

Filename
ICAL ID

L211130B_02

SMT

L211124Analyzed 11/30/2021  14:10
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GC Column ID

CS3/CPM-20-123-079 10MSHR15 (L)
USR527316H

Client ID
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 (M)6.27e7 4.82e7 2.54e7 2.00e7 ----- ----- 1.30
1,2,3,6,7,8-HxCDD-13C 34:09 (M)6.86e7 5.35e7 2.93e7 2.25e7 ----- ----- 1.28
1,2,3,7,8,9-HxCDD-13C 34:21 6.94e7 5.38e7 2.91e7 2.22e7 ----- ----- 1.29
1,2,3,4,7,8-HxCDD 34:04 3.18e7 2.54e7 1.38e7 1.13e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDD 34:09 3.45e7 2.73e7 1.46e7 1.15e7 ----- ----- 1.26
1,2,3,7,8,9-HxCDD 34:22 3.38e7 2.70e7 1.33e7 1.07e7 ----- ----- 1.25

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 3.55e7 7.90e7 1.50e7 3.36e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:53 2.84e7 6.34e7 1.09e7 2.44e7 ----- ----- 0.45
1,2,3,4,6,7,8-HpCDF 35:42 3.97e7 3.82e7 1.62e7 1.51e7 ----- ----- 1.04
1,2,3,4,7,8,9-HpCDF 36:54 3.26e7 3.11e7 1.22e7 1.15e7 ----- ----- 1.05

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:29 4.63e7 4.31e7 1.71e7 1.63e7 ----- ----- 1.07
1,2,3,4,6,7,8-HpCDD 36:30 2.43e7 2.34e7 9.91e6 9.54e6 ----- ----- 1.04

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:05 4.72e7 5.22e7 1.49e7 1.65e7 ----- ----- 0.90

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:55 7.76e7 8.92e7 2.46e7 2.87e7 ----- ----- 0.87
OCDD 38:56 3.95e7 4.33e7 1.31e7 1.44e7 ----- ----- 0.91

Page 393 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

L211130B_17

SMT

L211124Analyzed 12/01/2021  01:40

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-079 10MSHR15 (L)
USR527316H

Client ID

1Page 

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:37 1.13e8 1.45e8 1.42e7 1.83e7 ----- ----- 0.78
2,3,7,8-TCDF 23:39 1.12e7 1.47e7 1.46e6 1.83e6 ----- ----- 0.76

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 24:00 7.30e7 8.43e7 9.01e6 1.07e7 ----- ----- 0.87
2,3,7,8-TCDD-13C 25:03 8.76e7 1.04e8 1.05e7 1.23e7 ----- ----- 0.84
2,3,7,8-TCDD-37Cl4 25:05 1.82e7 2.18e6 ----- -----
2,3,7,8-TCDD 25:05 8.62e6 1.11e7 1.01e6 1.32e6 ----- ----- 0.78

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:51 1.29e8 8.17e7 3.41e7 2.19e7 ----- ----- 1.58
2,3,4,7,8-PeCDF-13C 30:50 1.28e8 8.07e7 4.14e7 2.57e7 ----- ----- 1.58
1,2,3,7,8-PeCDF 29:52 6.65e7 4.34e7 1.83e7 1.20e7 ----- ----- 1.53
2,3,4,7,8-PeCDF 30:50 7.12e7 4.67e7 2.27e7 1.49e7 ----- ----- 1.52

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:08 8.36e7 5.27e7 2.85e7 1.79e7 ----- ----- 1.59
1,2,3,7,8-PeCDD 31:08 2.68e7 4.29e7 8.60e6 1.44e7 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:24 5.51e7 1.04e8 2.28e7 4.33e7 ----- ----- 0.53
1,2,3,6,7,8-HxCDF-13C 33:29 5.84e7 1.11e8 2.35e7 4.50e7 ----- ----- 0.53
2,3,4,6,7,8-HxCDF-13C 33:57 5.58e7 1.05e8 2.24e7 4.12e7 ----- ----- 0.53
1,2,3,7,8,9-HxCDF-13C 34:35 4.82e7 9.15e7 1.95e7 3.78e7 ----- ----- 0.53
1,2,3,4,7,8-HxCDF 33:25 5.36e7 4.30e7 2.21e7 1.77e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDF 33:30 5.56e7 4.44e7 2.25e7 1.81e7 ----- ----- 1.25
2,3,4,6,7,8-HxCDF 33:58 5.41e7 4.31e7 2.21e7 1.71e7 ----- ----- 1.26
1,2,3,7,8,9-HxCDF 34:35 4.45e7 3.54e7 1.83e7 1.49e7 ----- ----- 1.26
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Injected By

Filename
ICAL ID

L211130B_17

SMT

L211124Analyzed 12/01/2021  01:40

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-079 10MSHR15 (L)
USR527316H

Client ID
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:04 6.73e7 5.28e7 3.03e7 2.31e7 ----- ----- 1.27
1,2,3,6,7,8-HxCDD-13C 34:09 7.49e7 5.81e7 3.19e7 2.49e7 ----- ----- 1.29
1,2,3,7,8,9-HxCDD-13C 34:21 7.65e7 6.03e7 3.35e7 2.67e7 ----- ----- 1.27
1,2,3,4,7,8-HxCDD 34:04 3.46e7 2.77e7 1.45e7 1.20e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDD 34:09 3.78e7 2.98e7 1.65e7 1.33e7 ----- ----- 1.27
1,2,3,7,8,9-HxCDD 34:22 3.68e7 2.93e7 1.60e7 1.26e7 ----- ----- 1.26

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:41 3.54e7 7.82e7 1.52e7 3.38e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:54 2.62e7 5.78e7 9.72e6 2.15e7 ----- ----- 0.45
1,2,3,4,6,7,8-HpCDF 35:42 3.91e7 3.73e7 1.76e7 1.67e7 ----- ----- 1.05
1,2,3,4,7,8,9-HpCDF 36:54 2.83e7 2.69e7 1.11e7 1.07e7 ----- ----- 1.05

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:30 4.48e7 4.19e7 1.88e7 1.73e7 ----- ----- 1.07
1,2,3,4,6,7,8-HpCDD 36:30 2.41e7 2.33e7 9.93e6 9.38e6 ----- ----- 1.03

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:06 3.83e7 4.24e7 1.28e7 1.41e7 ----- ----- 0.90

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:56 6.56e7 7.59e7 2.22e7 2.57e7 ----- ----- 0.86
OCDD 38:57 3.35e7 3.68e7 1.13e7 1.25e7 ----- ----- 0.91
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 19:24 8.82e7 (M)1.13e8 9.43e6 1.24e7 ----- ----- 0.78
2,3,7,8-TCDF 19:26 7.29e6 9.87e6 8.33e5 1.05e6 ----- ----- 0.74

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 19:27 7.04e7 8.63e7 9.39e6 1.20e7 ----- ----- 0.82
2,3,7,8-TCDD-13C 20:23 7.47e7 9.39e7 8.41e6 1.10e7 ----- ----- 0.80
2,3,7,8-TCDD-37Cl4 20:25 1.61e7 1.73e6 ----- -----
2,3,7,8-TCDD 20:25 7.99e6 1.06e7 7.64e5 1.04e6 ----- ----- 0.76

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 27:09 8.50e7 (M)5.33e7 7.42e6 4.67e6 ----- ----- 1.60
2,3,4,7,8-PeCDF-13C 29:06 7.78e7 5.08e7 1.05e7 6.78e6 ----- ----- 1.53
1,2,3,7,8-PeCDF 27:11 3.55e7 2.39e7 3.03e6 1.98e6 ----- ----- 1.48
2,3,4,7,8-PeCDF 29:08 3.80e7 (M)2.48e7 4.62e6 2.98e6 ----- ----- 1.53

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 29:37 5.84e7 4.00e7 9.26e6 5.85e6 ----- ----- 1.46
1,2,3,7,8-PeCDD 29:37 1.66e7 2.85e7 2.27e6 3.79e6 ----- ----- 0.58

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:06 3.32e7 6.56e7 9.20e6 1.81e7 ----- ----- 0.51
1,2,3,6,7,8-HxCDF-13C 33:13 4.48e7 8.88e7 9.62e6 1.89e7 ----- ----- 0.50
2,3,4,6,7,8-HxCDF-13C 33:51 (M)3.90e7 7.38e7 1.02e7 1.92e7 ----- ----- 0.53
1,2,3,7,8,9-HxCDF-13C 34:41 3.40e7 6.64e7 7.37e6 1.42e7 ----- ----- 0.51
1,2,3,4,7,8-HxCDF 33:07 (M)2.81e7 2.29e7 7.09e6 5.68e6 ----- ----- 1.23
1,2,3,6,7,8-HxCDF 33:14 (M)3.80e7 3.13e7 7.76e6 6.47e6 ----- ----- 1.21
2,3,4,6,7,8-HxCDF 33:52 3.29e7 2.78e7 7.93e6 6.62e6 ----- ----- 1.19
1,2,3,7,8,9-HxCDF 34:42 2.70e7 2.25e7 5.57e6 4.75e6 ----- ----- 1.20
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Injected By

Filename
ICAL ID

U211201A_02

MS4

U211107Analyzed 12/01/2021  10:32

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-079 10MSHR06 (U)
US1175211H

Client ID
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 33:59 5.06e7 4.05e7 1.59e7 1.25e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDD-13C 34:05 6.45e7 5.04e7 1.53e7 1.23e7 ----- ----- 1.28
1,2,3,7,8,9-HxCDD-13C 34:23 6.21e7 4.83e7 1.56e7 1.29e7 ----- ----- 1.29
1,2,3,4,7,8-HxCDD 34:00 2.20e7 1.81e7 6.93e6 5.71e6 ----- ----- 1.21
1,2,3,6,7,8-HxCDD 34:06 3.01e7 2.50e7 6.93e6 5.66e6 ----- ----- 1.21
1,2,3,7,8,9-HxCDD 34:23 2.63e7 2.16e7 6.44e6 5.38e6 ----- ----- 1.22

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 36:05 3.62e7 8.12e7 1.13e7 2.56e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 37:19 3.03e7 7.00e7 8.43e6 1.93e7 ----- ----- 0.43
1,2,3,4,6,7,8-HpCDF 36:06 3.73e7 3.54e7 1.11e7 1.03e7 ----- ----- 1.05
1,2,3,4,7,8,9-HpCDF 37:20 2.90e7 2.89e7 7.79e6 7.73e6 ----- ----- 1.01

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:57 5.46e7 4.81e7 1.66e7 1.49e7 ----- ----- 1.13
1,2,3,4,6,7,8-HpCDD 36:57 2.63e7 (M)2.60e7 7.78e6 7.73e6 ----- ----- 1.01

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:32 (M)4.13e7 4.58e7 1.09e7 1.24e7 ----- ----- 0.90

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:24 8.60e7 9.59e7 2.43e7 2.64e7 ----- ----- 0.90
OCDD 39:24 3.91e7 4.55e7 1.09e7 1.24e7 ----- ----- 0.86
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 19:24 1.08e8 1.34e8 1.18e7 1.52e7 ----- ----- 0.81
2,3,7,8-TCDF 19:26 (M)9.40e6 1.25e7 1.05e6 1.42e6 ----- ----- 0.75

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 19:28 8.75e7 1.12e8 1.27e7 1.62e7 ----- ----- 0.78
2,3,7,8-TCDD-13C 20:24 1.00e8 1.30e8 1.11e7 1.42e7 ----- ----- 0.77
2,3,7,8-TCDD-37Cl4 20:25 (M)2.12e7 2.23e6 ----- -----
2,3,7,8-TCDD 20:25 1.08e7 (M)1.34e7 1.15e6 1.32e6 ----- ----- 0.81

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 27:10 1.11e8 7.26e7 1.03e7 6.74e6 ----- ----- 1.53
2,3,4,7,8-PeCDF-13C 29:07 (M)1.20e8 7.88e7 1.65e7 1.07e7 ----- ----- 1.52
1,2,3,7,8-PeCDF 27:12 4.89e7 3.25e7 4.38e6 2.80e6 ----- ----- 1.50
2,3,4,7,8-PeCDF 29:09 5.55e7 3.72e7 7.32e6 4.75e6 ----- ----- 1.49

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 29:37 (M)9.28e7 (M)6.08e7 1.35e7 8.56e6 ----- ----- 1.53
1,2,3,7,8-PeCDD 29:38 2.60e7 3.97e7 3.53e6 5.56e6 ----- ----- 0.65

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:06 4.98e7 9.60e7 1.37e7 2.62e7 ----- ----- 0.52
1,2,3,6,7,8-HxCDF-13C 33:14 6.75e7 (M)1.28e8 1.43e7 2.64e7 ----- ----- 0.53
2,3,4,6,7,8-HxCDF-13C 33:52 (M)5.45e7 (M)1.07e8 1.46e7 2.81e7 ----- ----- 0.51
1,2,3,7,8,9-HxCDF-13C 34:41 (M)4.40e7 (M)8.64e7 1.01e7 1.99e7 ----- ----- 0.51
1,2,3,4,7,8-HxCDF 33:07 4.12e7 3.37e7 1.05e7 8.50e6 ----- ----- 1.22
1,2,3,6,7,8-HxCDF 33:15 5.48e7 4.35e7 1.09e7 8.89e6 ----- ----- 1.26
2,3,4,6,7,8-HxCDF 33:53 (M)4.69e7 (M)3.81e7 1.17e7 9.39e6 ----- ----- 1.23
1,2,3,7,8,9-HxCDF 34:42 3.54e7 2.83e7 7.99e6 6.40e6 ----- ----- 1.25

Page 398 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Injected By

Filename
ICAL ID

U211201A_08

SMT

U211107Analyzed 12/01/2021  15:05

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-079 10MSHR06 (U)
US1175211H

Client ID

2Page 

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:00 (M)6.86e7 (M)5.46e7 2.28e7 1.77e7 ----- ----- 1.26
1,2,3,6,7,8-HxCDD-13C 34:05 (M)9.50e7 (M)7.66e7 2.34e7 1.93e7 ----- ----- 1.24
1,2,3,7,8,9-HxCDD-13C 34:23 8.42e7 6.60e7 2.23e7 1.79e7 ----- ----- 1.27
1,2,3,4,7,8-HxCDD 34:01 3.24e7 2.60e7 9.90e6 7.79e6 ----- ----- 1.25
1,2,3,6,7,8-HxCDD 34:06 4.41e7 3.57e7 1.04e7 8.68e6 ----- ----- 1.23
1,2,3,7,8,9-HxCDD 34:24 3.91e7 3.20e7 9.80e6 7.57e6 ----- ----- 1.22

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 36:05 4.58e7 9.92e7 1.38e7 3.04e7 ----- ----- 0.46
1,2,3,4,7,8,9-HpCDF-13C 37:20 3.56e7 7.80e7 1.06e7 2.26e7 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 36:05 4.57e7 4.47e7 1.27e7 1.27e7 ----- ----- 1.02
1,2,3,4,7,8,9-HpCDF 37:21 (M)3.40e7 3.39e7 9.19e6 8.85e6 ----- ----- 1.01

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:56 6.24e7 5.84e7 1.92e7 1.84e7 ----- ----- 1.07
1,2,3,4,6,7,8-HpCDD 36:57 3.05e7 3.15e7 9.92e6 9.67e6 ----- ----- 0.97

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:32 (M)5.43e7 6.06e7 1.43e7 1.62e7 ----- ----- 0.90

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:24 1.13e8 1.29e8 3.08e7 3.60e7 ----- ----- 0.87
OCDD 39:25 (M)5.22e7 (M)5.90e7 1.46e7 1.62e7 ----- ----- 0.88
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:31 8.80e7 1.14e8 1.13e7 1.45e7 ----- ----- 0.77
2,3,7,8-TCDF 23:33 7.46e6 1.08e7 9.17e5 1.33e6 ----- ----- 0.69

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:54 5.63e7 6.83e7 6.98e6 8.60e6 ----- ----- 0.82
2,3,7,8-TCDD-13C 24:56 5.62e7 6.92e7 6.93e6 8.53e6 ----- ----- 0.81
2,3,7,8-TCDD-37Cl4 24:59 1.17e7 1.49e6 ----- -----
2,3,7,8-TCDD 24:58 5.34e6 6.89e6 6.39e5 8.27e5 ----- ----- 0.77

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:49 6.80e7 4.35e7 1.87e7 1.20e7 ----- ----- 1.56
2,3,4,7,8-PeCDF-13C 30:47 6.53e7 4.17e7 2.00e7 1.32e7 ----- ----- 1.57
1,2,3,7,8-PeCDF 29:50 3.23e7 2.15e7 9.30e6 5.98e6 ----- ----- 1.50
2,3,4,7,8-PeCDF 30:48 3.36e7 2.23e7 1.05e7 7.07e6 ----- ----- 1.51

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:05 4.37e7 2.77e7 1.48e7 9.54e6 ----- ----- 1.58
1,2,3,7,8-PeCDD 31:07 1.33e7 2.13e7 4.62e6 7.00e6 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:22 2.79e7 5.34e7 1.16e7 2.25e7 ----- ----- 0.52
1,2,3,6,7,8-HxCDF-13C 33:28 2.89e7 5.52e7 1.16e7 2.25e7 ----- ----- 0.52
2,3,4,6,7,8-HxCDF-13C 33:56 2.87e7 5.44e7 1.23e7 2.33e7 ----- ----- 0.53
1,2,3,7,8,9-HxCDF-13C 34:33 2.44e7 4.66e7 1.07e7 2.11e7 ----- ----- 0.52
1,2,3,4,7,8-HxCDF 33:23 2.58e7 2.06e7 1.08e7 8.77e6 ----- ----- 1.25
1,2,3,6,7,8-HxCDF 33:29 2.59e7 2.09e7 1.08e7 8.75e6 ----- ----- 1.24
2,3,4,6,7,8-HxCDF 33:56 2.75e7 2.20e7 1.21e7 9.41e6 ----- ----- 1.25
1,2,3,7,8,9-HxCDF 34:34 2.16e7 1.71e7 9.92e6 7.98e6 ----- ----- 1.26
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Filename
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:02 3.45e7 2.75e7 1.62e7 1.25e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDD-13C 34:07 3.66e7 2.93e7 1.61e7 1.31e7 ----- ----- 1.25
1,2,3,7,8,9-HxCDD-13C 34:19 4.03e7 3.21e7 1.89e7 1.49e7 ----- ----- 1.26
1,2,3,4,7,8-HxCDD 34:03 1.69e7 1.36e7 7.26e6 6.06e6 ----- ----- 1.24
1,2,3,6,7,8-HxCDD 34:08 1.76e7 1.43e7 8.32e6 6.81e6 ----- ----- 1.23
1,2,3,7,8,9-HxCDD 34:20 1.84e7 1.48e7 8.08e6 6.36e6 ----- ----- 1.24

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:39 2.03e7 4.52e7 8.58e6 1.97e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 36:51 1.53e7 3.46e7 6.65e6 1.50e7 ----- ----- 0.44
1,2,3,4,6,7,8-HpCDF 35:40 2.15e7 2.05e7 1.02e7 9.89e6 ----- ----- 1.05
1,2,3,4,7,8,9-HpCDF 36:52 1.64e7 1.56e7 6.99e6 6.47e6 ----- ----- 1.05

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:28 2.74e7 2.57e7 1.17e7 1.09e7 ----- ----- 1.07
1,2,3,4,6,7,8-HpCDD 36:28 1.41e7 1.34e7 6.01e6 5.89e6 ----- ----- 1.05

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:03 1.76e7 1.97e7 5.87e6 6.69e6 ----- ----- 0.90

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:53 3.45e7 3.97e7 1.30e7 1.50e7 ----- ----- 0.87
OCDD 38:54 1.71e7 1.89e7 6.35e6 6.87e6 ----- ----- 0.90
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:32 2.43e8 3.13e8 2.89e7 3.73e7 ----- ----- 0.78
2,3,7,8-TCDF 23:33 2.19e7 2.93e7 2.67e6 3.48e6 ----- ----- 0.75

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:54 1.56e8 1.91e8 1.86e7 2.22e7 ----- ----- 0.82
2,3,7,8-TCDD-13C 24:57 1.85e8 2.25e8 2.06e7 2.51e7 ----- ----- 0.82
2,3,7,8-TCDD-37Cl4 24:59 3.77e7 4.30e6 ----- -----
2,3,7,8-TCDD 25:00 1.77e7 2.27e7 1.92e6 2.50e6 ----- ----- 0.78

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 29:49 2.32e8 1.50e8 6.37e7 4.08e7 ----- ----- 1.54
2,3,4,7,8-PeCDF-13C 30:48 2.32e8 1.49e8 7.13e7 4.53e7 ----- ----- 1.56
1,2,3,7,8-PeCDF 29:50 1.12e8 7.40e7 3.08e7 2.03e7 ----- ----- 1.52
2,3,4,7,8-PeCDF 30:49 1.21e8 8.04e7 3.72e7 2.47e7 ----- ----- 1.51

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 31:06 1.56e8 9.95e7 5.09e7 3.25e7 ----- ----- 1.57
1,2,3,7,8-PeCDD 31:07 4.64e7 7.43e7 1.51e7 2.43e7 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:23 9.46e7 1.81e8 3.78e7 7.11e7 ----- ----- 0.52
1,2,3,6,7,8-HxCDF-13C 33:29 1.00e8 1.90e8 4.13e7 7.75e7 ----- ----- 0.53
2,3,4,6,7,8-HxCDF-13C 33:56 9.45e7 1.80e8 4.06e7 7.95e7 ----- ----- 0.52
1,2,3,7,8,9-HxCDF-13C 34:34 7.37e7 1.41e8 3.16e7 5.97e7 ----- ----- 0.52
1,2,3,4,7,8-HxCDF 33:24 8.89e7 7.13e7 3.57e7 2.79e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDF 33:30 9.24e7 7.38e7 3.83e7 3.05e7 ----- ----- 1.25
2,3,4,6,7,8-HxCDF 33:56 8.95e7 7.20e7 3.90e7 3.19e7 ----- ----- 1.24
1,2,3,7,8,9-HxCDF 34:35 6.42e7 5.12e7 2.75e7 2.16e7 ----- ----- 1.25
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L211202B_21

SMT

L211124Analyzed 12/03/2021  01:01

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-079 10MSHR15 (L)
USR527316H

Client ID

2Page 

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:03 1.20e8 9.43e7 5.18e7 4.08e7 ----- ----- 1.27
1,2,3,6,7,8-HxCDD-13C 34:08 1.23e8 9.71e7 5.05e7 3.99e7 ----- ----- 1.26
1,2,3,7,8,9-HxCDD-13C 34:19 1.27e8 1.01e8 5.22e7 4.39e7 ----- ----- 1.25
1,2,3,4,7,8-HxCDD 34:04 6.01e7 4.81e7 2.64e7 2.11e7 ----- ----- 1.25
1,2,3,6,7,8-HxCDD 34:08 5.88e7 4.77e7 2.53e7 2.10e7 ----- ----- 1.23
1,2,3,7,8,9-HxCDD 34:20 5.99e7 4.81e7 2.65e7 2.16e7 ----- ----- 1.24

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 35:40 6.24e7 1.40e8 2.85e7 6.45e7 ----- ----- 0.44
1,2,3,4,7,8,9-HpCDF-13C 36:52 4.19e7 9.40e7 1.63e7 3.63e7 ----- ----- 0.45
1,2,3,4,6,7,8-HpCDF 35:41 6.69e7 6.42e7 2.89e7 2.66e7 ----- ----- 1.04
1,2,3,4,7,8,9-HpCDF 36:52 4.42e7 4.22e7 1.68e7 1.65e7 ----- ----- 1.05

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:28 7.57e7 7.15e7 3.05e7 2.93e7 ----- ----- 1.06
1,2,3,4,6,7,8-HpCDD 36:29 3.88e7 3.72e7 1.70e7 1.63e7 ----- ----- 1.04

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:04 3.99e7 4.43e7 1.31e7 1.49e7 ----- ----- 0.90

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 38:54 7.70e7 8.97e7 2.67e7 3.14e7 ----- ----- 0.86
OCDD 38:55 3.87e7 4.23e7 1.34e7 1.44e7 ----- ----- 0.91
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:34 2.21e8 2.94e8 3.07e7 4.06e7 ----- ----- 0.75
2,3,7,8-TCDF 23:35 1.60e7 2.22e7 2.35e6 3.14e6 ----- ----- 0.72

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:49 2.25e8 2.85e8 3.10e7 3.99e7 ----- ----- 0.79
2,3,7,8-TCDD-13C 24:50 2.65e8 3.32e8 3.43e7 4.43e7 ----- ----- 0.80
2,3,7,8-TCDD-37Cl4 24:52 5.27e7 7.11e6 ----- -----
2,3,7,8-TCDD 24:52 1.97e7 2.67e7 2.69e6 3.58e6 ----- ----- 0.74

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:49 2.21e8 (M)1.46e8 4.44e7 2.99e7 ----- ----- 1.52
2,3,4,7,8-PeCDF-13C 33:10 2.16e8 1.41e8 5.41e7 3.55e7 ----- ----- 1.54
1,2,3,7,8-PeCDF 31:50 (M)7.82e7 (M)5.32e7 1.63e7 1.11e7 ----- ----- 1.47
2,3,4,7,8-PeCDF 33:11 (M)8.46e7 (M)5.76e7 2.15e7 1.49e7 ----- ----- 1.47

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:32 2.15e8 1.42e8 5.41e7 3.67e7 ----- ----- 1.52
1,2,3,7,8-PeCDD 33:34 (M)4.86e7 (M)8.07e7 1.29e7 2.04e7 ----- ----- 0.60

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:20 8.62e7 1.74e8 3.08e7 6.21e7 ----- ----- 0.50
1,2,3,6,7,8-HxCDF-13C 36:27 9.59e7 (M)1.99e8 3.03e7 6.02e7 ----- ----- 0.48
2,3,4,6,7,8-HxCDF-13C 36:59 (M)8.83e7 1.75e8 3.16e7 6.32e7 ----- ----- 0.50
1,2,3,7,8,9-HxCDF-13C 37:43 (M)7.53e7 (M)1.52e8 2.70e7 5.34e7 ----- ----- 0.50
1,2,3,4,7,8-HxCDF 36:20 (M)6.11e7 5.21e7 2.15e7 1.88e7 ----- ----- 1.17
1,2,3,6,7,8-HxCDF 36:28 (M)6.74e7 5.57e7 2.19e7 1.83e7 ----- ----- 1.21
2,3,4,6,7,8-HxCDF 36:59 (M)6.35e7 (M)5.45e7 2.37e7 2.08e7 ----- ----- 1.17
1,2,3,7,8,9-HxCDF 37:43 5.05e7 (M)4.29e7 1.77e7 1.51e7 ----- ----- 1.18
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:07 1.47e8 1.21e8 5.85e7 4.70e7 ----- ----- 1.22
1,2,3,6,7,8-HxCDD-13C 37:12 (M)1.79e8 1.48e8 5.63e7 4.58e7 ----- ----- 1.21
1,2,3,7,8,9-HxCDD-13C 37:25 (M)1.73e8 1.45e8 5.69e7 4.83e7 ----- ----- 1.19
1,2,3,4,7,8-HxCDD 37:08 (M)6.32e7 5.20e7 2.55e7 2.06e7 ----- ----- 1.22
1,2,3,6,7,8-HxCDD 37:12 (M)7.50e7 6.19e7 2.42e7 2.05e7 ----- ----- 1.21
1,2,3,7,8,9-HxCDD 37:26 (M)6.99e7 5.71e7 2.35e7 1.97e7 ----- ----- 1.22

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 38:57 1.11e8 2.48e8 3.92e7 8.42e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 40:22 8.28e7 1.86e8 2.61e7 5.67e7 ----- ----- 0.44
1,2,3,4,6,7,8-HpCDF 38:58 1.03e8 1.02e8 3.50e7 3.42e7 ----- ----- 1.01
1,2,3,4,7,8,9-HpCDF 40:22 7.58e7 (M)7.85e7 2.28e7 2.36e7 ----- ----- 0.97

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:53 (M)1.38e8 1.29e8 4.40e7 4.17e7 ----- ----- 1.07
1,2,3,4,6,7,8-HpCDD 39:54 (M)7.92e7 7.33e7 2.49e7 2.37e7 ----- ----- 1.08

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:51 7.49e7 (M)8.74e7 1.85e7 2.17e7 ----- ----- 0.86

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:40 (M)2.07e8 (M)2.36e8 5.24e7 5.80e7 ----- ----- 0.88
OCDD 42:41 8.34e7 (M)9.90e7 2.02e7 2.40e7 ----- ----- 0.84
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

F211204B_18

JRH

F211126Analyzed 12/04/2021  22:20

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-082 10MSHR05 (F)
US1556121H

Client ID

1Page 

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:33 4.01e7 5.34e7 5.28e6 6.91e6 ----- ----- 0.75
2,3,7,8-TCDF 23:34 2.80e6 3.97e6 3.76e5 5.27e5 ----- ----- 0.70

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:48 4.11e7 5.44e7 5.41e6 7.08e6 ----- ----- 0.76
2,3,7,8-TCDD-13C 24:49 4.79e7 6.32e7 6.17e6 7.84e6 ----- ----- 0.76
2,3,7,8-TCDD-37Cl4 24:50 9.82e6 1.16e6 ----- -----
2,3,7,8-TCDD 24:51 3.74e6 4.72e6 4.83e5 6.17e5 ----- ----- 0.79

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:49 (M)4.08e7 (M)2.64e7 7.84e6 5.10e6 ----- ----- 1.55
2,3,4,7,8-PeCDF-13C 33:10 3.80e7 (M)2.48e7 8.85e6 5.81e6 ----- ----- 1.54
1,2,3,7,8-PeCDF 31:49 (M)1.39e7 9.86e6 2.76e6 1.92e6 ----- ----- 1.41
2,3,4,7,8-PeCDF 33:11 1.46e7 1.05e7 3.83e6 2.57e6 ----- ----- 1.39

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:32 (M)3.97e7 2.56e7 9.36e6 6.22e6 ----- ----- 1.55
1,2,3,7,8-PeCDD 33:33 8.91e6 1.43e7 2.32e6 3.61e6 ----- ----- 0.63

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:20 1.50e7 (M)3.02e7 5.36e6 1.03e7 ----- ----- 0.50
1,2,3,6,7,8-HxCDF-13C 36:26 1.77e7 (M)3.54e7 5.45e6 1.13e7 ----- ----- 0.50
2,3,4,6,7,8-HxCDF-13C 36:59 (M)1.58e7 (M)3.14e7 5.39e6 1.05e7 ----- ----- 0.50
1,2,3,7,8,9-HxCDF-13C 37:43 (M)1.33e7 (M)2.67e7 4.46e6 8.62e6 ----- ----- 0.50
1,2,3,4,7,8-HxCDF 36:20 (M)1.07e7 9.14e6 4.01e6 3.18e6 ----- ----- 1.17
1,2,3,6,7,8-HxCDF 36:27 (M)1.19e7 1.01e7 3.53e6 3.20e6 ----- ----- 1.17
2,3,4,6,7,8-HxCDF 36:59 (M)1.08e7 9.60e6 3.82e6 3.24e6 ----- ----- 1.12
1,2,3,7,8,9-HxCDF 37:43 (M)8.49e6 (M)7.19e6 2.91e6 2.36e6 ----- ----- 1.18
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Injected By

Filename
ICAL ID

F211204B_18

JRH

F211126Analyzed 12/04/2021  22:20

Lab ID Instrument ID
GC Column ID

CS3/CPM-20-123-082 10MSHR05 (F)
US1556121H

Client ID

2Page 

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:07 2.66e7 (M)2.21e7 9.46e6 7.71e6 ----- ----- 1.20
1,2,3,6,7,8-HxCDD-13C 37:12 3.10e7 (M)2.60e7 1.06e7 9.03e6 ----- ----- 1.19
1,2,3,7,8,9-HxCDD-13C 37:25 3.13e7 (M)2.60e7 1.05e7 8.36e6 ----- ----- 1.20
1,2,3,4,7,8-HxCDD 37:07 1.14e7 9.62e6 4.06e6 3.58e6 ----- ----- 1.19
1,2,3,6,7,8-HxCDD 37:12 1.27e7 1.03e7 4.46e6 3.53e6 ----- ----- 1.23
1,2,3,7,8,9-HxCDD 37:26 1.23e7 9.76e6 3.98e6 3.32e6 ----- ----- 1.27

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 38:57 (M)1.97e7 (M)4.35e7 6.19e6 1.42e7 ----- ----- 0.45
1,2,3,4,7,8,9-HpCDF-13C 40:21 (M)1.50e7 (M)3.30e7 4.65e6 1.04e7 ----- ----- 0.45
1,2,3,4,6,7,8-HpCDF 38:57 (M)1.78e7 (M)1.76e7 6.22e6 6.21e6 ----- ----- 1.01
1,2,3,4,7,8,9-HpCDF 40:22 1.27e7 (M)1.31e7 4.27e6 4.24e6 ----- ----- 0.97

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:53 (M)2.46e7 (M)2.32e7 7.51e6 6.87e6 ----- ----- 1.06
1,2,3,4,6,7,8-HpCDD 39:53 1.34e7 1.27e7 3.93e6 3.69e6 ----- ----- 1.06

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:51 1.44e7 (M)1.59e7 3.71e6 4.14e6 ----- ----- 0.91

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:40 (M)3.46e7 (M)4.01e7 8.05e6 9.12e6 ----- ----- 0.86
OCDD 42:41 (M)1.38e7 1.63e7 3.30e6 4.09e6 ----- ----- 0.85
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%

Time

Data File: F211126B_01 G1  C8 - 321.8936

24:23 24:38 24:53 25:09 25:24 25:39 25:55 26:10 26:25

1.8E+6
RT

24:38

24:53
25:08

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

 

Tel: 612-607-1700

Fax: 612- 607-6444

Column Performance Mix (CPM) / Window Defining Mix (WDM)

Group Msss First Eluter Last Eluter

CS3/CPM-20-123-079Lab Sample ID:

F211126B_01

11/26/2021

14:23

BAL

10MSHR05 (F)

DB5-MS

US1556121H

10.0%

Raw Data File:

Date Analyzed:

Time Analyzed:

Resolution:

Injected By:

Instrument ID:

GC Column
Type:GC Column S/N:

TCDF 305.8987 18:40 27:11

PeCDF 341.8567 27:01 34:26

HxCDF 373.8207 35:12 37:48

HpCDF 407.7818 39:02 40:27

OCDF 441.7428 42:57 0:00

TCDD 321.8936 20:26 26:50

PeCDD 357.8517 30:28 34:08

HxCDD 391.8127 35:47 37:31

HpCDD 425.7737 39:17 39:58

OCDD 459.7347 42:44 0:00

1234-TCDD-13
C(RS)

331.9367 24:06 0:00

123789-HxCD
D-13C(RS)

401.8559 37:30 0:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.F-MN-H-047-Rev.00  22-Oct-2014
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%

Time

Data File: F211129A_17 G1  C8 - 321.8936

24:18 24:33 24:48 25:03 25:18 25:34 25:49 26:04 26:19

2.7E+6
RT

24:35

24:49 25:04

25:25 25:39 25:48 25:57

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

 

Tel: 612-607-1700

Fax: 612- 607-6444

Column Performance Mix (CPM) / Window Defining Mix (WDM)

Group Msss First Eluter Last Eluter

CS3/CPM-20-123-079Lab Sample ID:

F211129A_17

11/29/2021

22:02

SMT

10MSHR05 (F)

DB5-MS

US1556121H

24.7%

Raw Data File:

Date Analyzed:

Time Analyzed:

Resolution:

Injected By:

Instrument ID:

GC Column
Type:GC Column S/N:

TCDF 305.8987 18:36 27:06

PeCDF 341.8567 26:57 34:25

HxCDF 373.8207 35:11 37:47

HpCDF 407.7818 39:02 40:27

OCDF 441.7428 42:58 0:00

TCDD 321.8936 20:21 26:43

PeCDD 357.8517 30:25 34:07

HxCDD 391.8127 35:46 37:30

HpCDD 425.7737 39:17 39:58

OCDD 459.7347 42:46 0:00

1234-TCDD-13
C(RS)

331.9367 24:00 0:00

123789-HxCD
D-13C(RS)

401.8559 37:30 0:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.F-MN-H-047-Rev.00  22-Oct-2014
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%

Time

Data File: F211204B_02 G1  C8 - 321.8936

24:06 24:22 24:37 24:53 25:08 25:23 25:39 25:54 26:10

3.6E+6
RT

24:25

24:37 24:52

25:06 25:26 25:42

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

 

Tel: 612-607-1700

Fax: 612- 607-6444

Column Performance Mix (CPM) / Window Defining Mix (WDM)

Group Msss First Eluter Last Eluter

CS3/CPM-20-123-079Lab Sample ID:

F211204B_02

12/4/2021

09:58

JRH

10MSHR05 (F)

DB5-MS

US1556121H

8.2%

Raw Data File:

Date Analyzed:

Time Analyzed:

Resolution:

Injected By:

Instrument ID:

GC Column
Type:GC Column S/N:

TCDF 305.8987 18:29 26:53

PeCDF 341.8567 26:45 34:19

HxCDF 373.8207 35:06 37:43

HpCDF 407.7818 38:58 40:22

OCDF 441.7428 42:51 0:00

TCDD 321.8936 20:14 26:31

PeCDD 357.8517 30:15 34:01

HxCDD 391.8127 35:42 37:26

HpCDD 425.7737 39:12 39:54

OCDD 459.7347 42:40 0:00

1234-TCDD-13
C(RS)

331.9367 23:50 0:00

123789-HxCD
D-13C(RS)

401.8559 37:25 0:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.F-MN-H-047-Rev.00  22-Oct-2014
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%

Time

Data File: L211124A_01 G1  C8 - 321.8936

24:25 24:40 24:55 25:10 25:25 25:39 25:54 26:09 26:24

6.4E+5
RT

24:39

24:55 25:10

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

 

Tel: 612-607-1700

Fax: 612- 607-6444

Column Performance Mix (CPM) / Window Defining Mix (WDM)

Group Msss First Eluter Last Eluter

CS3/CPM-20-123-079Lab Sample ID:

L211124A_01

11/24/2021

09:20

MS4

10MSHR15 (L)

DB-5MS

USR527316H

16.4%

Raw Data File:

Date Analyzed:

Time Analyzed:

Resolution:

Injected By:

Instrument ID:

GC Column
Type:GC Column S/N:

TCDF 305.8987 18:17 26:52

PeCDF 341.8567 26:54 31:45

HxCDF 373.8207 32:25 34:37

HpCDF 407.7818 35:42 36:54

OCDF 441.7428 39:05 0:00

TCDD 321.8936 20:13 26:40

PeCDD 357.8517 28:55 31:32

HxCDD 391.8127 32:54 34:22

HpCDD 425.7737 35:55 36:30

OCDD 459.7347 38:55 0:00

1234-TCDD-13
C(RS)

331.9367 24:05 0:00

123789-HxCD
D-13C(RS)

401.8559 34:21 0:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.F-MN-H-047-Rev.00  22-Oct-2014
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%

Time

Data File: L211130B_02 G1  C8 - 321.8936

24:19 24:33 24:48 25:02 25:17 25:31 25:45 26:00 26:14

1.2E+6
RT

24:36

24:51
25:06

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

 

Tel: 612-607-1700

Fax: 612- 607-6444

Column Performance Mix (CPM) / Window Defining Mix (WDM)

Group Msss First Eluter Last Eluter

CS3/CPM-20-123-079Lab Sample ID:

L211130B_02

11/30/2021

14:10

SMT

10MSHR15 (L)

DB-5MS

USR527316H

14.8%

Raw Data File:

Date Analyzed:

Time Analyzed:

Resolution:

Injected By:

Instrument ID:

GC Column
Type:GC Column S/N:

TCDF 305.8987 18:15 26:49

PeCDF 341.8567 26:51 31:43

HxCDF 373.8207 32:24 34:35

HpCDF 407.7818 35:42 36:54

OCDF 441.7428 39:05 0:00

TCDD 321.8936 20:08 26:37

PeCDD 357.8517 28:52 31:30

HxCDD 391.8127 32:53 34:21

HpCDD 425.7737 35:55 36:30

OCDD 459.7347 38:56 0:00

1234-TCDD-13
C(RS)

331.9367 24:01 0:00

123789-HxCD
D-13C(RS)

401.8559 34:21 0:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.F-MN-H-047-Rev.00  22-Oct-2014
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%

Time

Data File: L211202B_04 G1  C8 - 321.8936

24:11 24:26 24:42 24:57 25:13 25:28 25:44 25:59 26:15

8.3E+5
RT

24:27

24:44
24:59

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

 

Tel: 612-607-1700

Fax: 612- 607-6444

Column Performance Mix (CPM) / Window Defining Mix (WDM)

Group Msss First Eluter Last Eluter

CS3/CPM-20-123-079Lab Sample ID:

L211202B_04

12/2/2021

12:38

MS4

10MSHR15 (L)

DB-5MS

USR527316H

14.8%

Raw Data File:

Date Analyzed:

Time Analyzed:

Resolution:

Injected By:

Instrument ID:

GC Column
Type:GC Column S/N:

TCDF 305.8987 18:10 26:42

PeCDF 341.8567 26:46 31:41

HxCDF 373.8207 32:22 34:34

HpCDF 407.7818 35:40 36:52

OCDF 441.7428 39:03 0:00

TCDD 321.8936 20:03 26:31

PeCDD 357.8517 28:49 31:28

HxCDD 391.8127 32:51 34:20

HpCDD 425.7737 35:53 36:28

OCDD 459.7347 38:54 0:00

1234-TCDD-13
C(RS)

331.9367 23:53 0:00

123789-HxCD
D-13C(RS)

401.8559 34:19 0:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.F-MN-H-047-Rev.00  22-Oct-2014
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%

Time

Data File: U211107A_02 G1  C8 - 321.8936

20:36 20:49 21:01 21:13 21:26 21:38 21:50 22:02 22:15

7.6E+6
RT

20:50

20:59
21:15

21:39

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

 

Tel: 612-607-1700

Fax: 612- 607-6444

Column Performance Mix (CPM) / Window Defining Mix (WDM)

Group Msss First Eluter Last Eluter

CS3/CPM-20-123-070Lab Sample ID:

U211107A_02

11/7/2021

10:26

JRH

10MSHR06 (U)

DB-5MS

US1175211H

10.3%

Raw Data File:

Date Analyzed:

Time Analyzed:

Resolution:

Injected By:

Instrument ID:

GC Column
Type:GC Column S/N:

TCDF 305.8987 15:58 22:51

PeCDF 341.8567 22:51 31:08

HxCDF 373.8207 32:09 35:04

HpCDF 407.7818 36:25 37:41

OCDF 441.7428 39:57 39:57

TCDD 321.8936 17:24 22:34

PeCDD 357.8517 25:56 30:48

HxCDD 391.8127 32:49 34:46

HpCDD 425.7737 36:39 37:17

OCDD 459.7347 39:48 39:48

1234-TCDD-13
C(RS)

331.9367 20:17 20:17

123789-HxCD
D-13C(RS)

401.8559 34:46 34:46

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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%

Time

Data File: U211201A_02 G1  C8 - 321.8936

19:45 19:57 20:09 20:22 20:34 20:46 20:59 21:11 21:23

1.2E+6
RT

20:08

20:25

20:48
20:55 21:02

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

 

Tel: 612-607-1700

Fax: 612- 607-6444

Column Performance Mix (CPM) / Window Defining Mix (WDM)

Group Msss First Eluter Last Eluter

CS3/CPM-20-123-079Lab Sample ID:

U211201A_02

12/1/2021

10:32

MS4

10MSHR06 (U)

DB-5MS

US1175211H

20.3%

Raw Data File:

Date Analyzed:

Time Analyzed:

Resolution:

Injected By:

Instrument ID:

GC Column
Type:GC Column S/N:

TCDF 305.8987 15:21 21:56

PeCDF 341.8567 21:55 30:34

HxCDF 373.8207 31:40 34:42

HpCDF 407.7818 36:06 37:20

OCDF 441.7428 39:32 0:00

TCDD 321.8936 16:41 21:38

PeCDD 357.8517 24:52 30:13

HxCDD 391.8127 32:21 34:23

HpCDD 425.7737 36:19 36:57

OCDD 459.7347 39:24 0:00

1234-TCDD-13
C(RS)

331.9367 19:27 0:00

123789-HxCD
D-13C(RS)

401.8559 34:23 0:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Time

Data File: F211126B_01 G1  C1 - 303.9016
CAL CS3/CPM-20-123-079 - BAL
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Data File: F211126B_01 G1  C2 - 305.8987
CAL CS3/CPM-20-123-079 - BAL
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Data File: F211126B_01 G1  C3 - 315.9418
CAL CS3/CPM-20-123-079 - BAL

16:32 19:21 22:10 24:59 27:48
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Data File: F211126B_01 G1  C4 - 317.9389
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211126B_01
Date Acquired: 11/26/2021
Sample Description: CAL CS3/CPM-20-123-079 - BAL

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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CAL CS3/CPM-20-123-079 - SMT
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211129A_17
Date Acquired: 11/29/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C3 - 407.7818
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 3.5E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C4 - 409.7788
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 3.4E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C6 - 417.825
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 3.9E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C7 - 419.822
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 8.4E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C13 - 479.7165
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 5.3E+4

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C8 - 423.7767
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 2.9E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C9 - 425.7737
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 2.7E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C11 - 435.8169
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 4.4E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C12 - 437.814
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 4.2E+7

%
 A

bu
nd

an
ce

Time

Data File: F211204B_02 G4  C1 - 380.976
CAL CS3/CPM-20-123-079 - JRH PFK AS TC

38:18 39:06 39:54 40:42 41:30
0

25

50

75

100 3.7E+6

Page 432 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211204B_02
Date Acquired: 12/4/2021
Sample Description: CAL CS3/CPM-20-123-079 - JRH PFK AS TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211124A_01
Date Acquired: 11/24/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 6'' TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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CAL CS3/CPM-20-123-079 - SMT
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)

%
 A

bu
nd

an
ce

Time

Data File: L211130B_02 G2  C1 - 339.8597
CAL CS3/CPM-20-123-079 - SMT
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211130B_02
Date Acquired: 11/30/2021
Sample Description: CAL CS3/CPM-20-123-079 - SMT

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: L211202B_04
Date Acquired: 12/2/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 confirm

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR15 (L)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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CAL CS3/CPM-20-123-070 - JRH
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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CAL CS3/CPM-20-123-070 - JRH
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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CAL CS3/CPM-20-123-070 - JRH
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: U211107A_02
Date Acquired: 11/7/2021
Sample Description: CAL CS3/CPM-20-123-070 - JRH

Lab Sample ID: CS3/CPM-20-123-070
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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Data File: U211107A_02 G5  C11 - 469.7779
CAL CS3/CPM-20-123-070 - JRH
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Data File: U211107A_02 G5  C12 - 471.7749
CAL CS3/CPM-20-123-070 - JRH
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Data File: U211107A_02 G5  C13 - 513.6775
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Data File: U211107A_02 G5  C8 - 457.7377
CAL CS3/CPM-20-123-070 - JRH
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Data File: U211107A_02 G5  C9 - 459.7347
CAL CS3/CPM-20-123-070 - JRH
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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14:38 16:49 18:59 21:10 23:21
0

25

50

75

100 1.5E+6

%
 A

bu
nd

an
ce

Time

Data File: U211201A_02 G1  C2 - 305.8987
CAL CS3/CPM-20-123-079 - MS4 TC

14:38 16:49 18:59 21:10 23:21
0

25

50

75

100 1.9E+6

%
 A

bu
nd

an
ce

Time

Data File: U211201A_02 G1  C3 - 315.9418
CAL CS3/CPM-20-123-079 - MS4 TC

14:38 16:49 18:59 21:10 23:21
0

25

50

75

100 9.4E+6

%
 A

bu
nd

an
ce

Time

Data File: U211201A_02 G1  C4 - 317.9389
CAL CS3/CPM-20-123-079 - MS4 TC

14:38 16:49 18:59 21:10 23:21
0

25

50

75

100 1.2E+7

%
 A

bu
nd

an
ce

Time

Data File: U211201A_02 G1  C14 - 375.8364
CAL CS3/CPM-20-123-079 - MS4 TC

14:38 16:49 18:59 21:10 23:21
0

25

50

75

100 1.2E+4

%
 A

bu
nd

an
ce

Time

Data File: U211201A_02 G1  C7 - 319.8965
CAL CS3/CPM-20-123-079 - MS4 TC

14:38 16:49 18:59 21:10 23:21
0

25

50

75

100 9.7E+5

%
 A

bu
nd

an
ce

Time

Data File: U211201A_02 G1  C8 - 321.8936
CAL CS3/CPM-20-123-079 - MS4 TC

14:38 16:49 18:59 21:10 23:21
0

25

50

75

100 1.2E+6

%
 A

bu
nd

an
ce

Time

Data File: U211201A_02 G1  C10 - 331.9367
CAL CS3/CPM-20-123-079 - MS4 TC

14:38 16:49 18:59 21:10 23:21
0

25

50

75

100 9.4E+6

%
 A

bu
nd

an
ce

Time

Data File: U211201A_02 G1  C11 - 333.9338
CAL CS3/CPM-20-123-079 - MS4 TC

14:38 16:49 18:59 21:10 23:21
0

25

50

75

100 1.2E+7

%
 A

bu
nd

an
ce

Time

Data File: U211201A_02 G1  C5 - 318.9792
CAL CS3/CPM-20-123-079 - MS4 TC

14:38 16:49 18:59 21:10 23:21
0

25

50

75

100 4.1E+6

Page 458 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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Data File: U211201A_02 G1  C12 - 339.8597
CAL CS3/CPM-20-123-079 - MS4 TC
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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Data File: U211201A_02 G2  C1 - 339.8597
CAL CS3/CPM-20-123-079 - MS4 TC
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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Data File: U211201A_02 G3  C1 - 373.8207
CAL CS3/CPM-20-123-079 - MS4 TC
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Data File: U211201A_02 G3  C6 - 385.861
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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CAL CS3/CPM-20-123-079 - MS4 TC
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: U211201A_02
Date Acquired: 12/1/2021
Sample Description: CAL CS3/CPM-20-123-079 - MS4 TC

Lab Sample ID: CS3/CPM-20-123-079
Client Sample ID: CPM/WDM
Instrument: 10MSHR06 (U)
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Data File: U211201A_02 G5  C4 - 441.7428
CAL CS3/CPM-20-123-079 - MS4 TC
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Data File: U211201A_02 G5  C11 - 469.7779
CAL CS3/CPM-20-123-079 - MS4 TC
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Data File: U211201A_02 G5  C12 - 471.7749
CAL CS3/CPM-20-123-079 - MS4 TC
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AutoSpec Tune Parameters MassLynx 4.1 SCN 881 Page 1 of 1

File: C:\MassLynx\DEFAULT.PRO\ACQUDB\10MSHR05.ipr

Printed: Friday, November 26, 2021 14:04:12 Central Standard Time

318.83 318.84 318.85 318.86 318.87 318.88
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0.200

318.9

1.00e0 x21

Source (EI+)
Ion Repeller (V) -12.93
Focus 1 1115
Beam Centre 16.4
Focus 2 4326
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 -135.5
Z Deflect 1 -39.3
Z Deflect 2 30.0
Z Focus 2 2242
Z Focus 3 0
Z Deflect 3 30.3
Y Focus 3334
Rotate 2 -5.3
Curve 2 7.9
Curve 3 -6.0
Rotate 3 -36.2
Rotate 4 -0.3
V Acc (V) 6998.57
Magnet Mass 330.8
Source Slit 44.12
Collector Slit 59.86
MIKES Slit 100.00
Alpha 65.00
Detector Voltage 380
Ion Energy 0.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.1 SCN 881 Page 1 of 1

File: C:\MassLynx\DEFAULT.PRO\ACQUDB\10MSHR05.ipr

Printed: Saturday, November 27, 2021 10:09:49 Central Standard Time

318.82 318.83 318.84 318.85 318.86 318.87 318.88

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

318.9

1.00e0 x21

Source (EI+)
Ion Repeller (V) -12.93
Focus 1 1115
Beam Centre 16.4
Focus 2 4326
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 -135.5
Z Deflect 1 -39.3
Z Deflect 2 30.0
Z Focus 2 2242
Z Focus 3 0
Z Deflect 3 30.3
Y Focus 3334
Rotate 2 -5.3
Curve 2 7.9
Curve 3 -6.0
Rotate 3 -36.2
Rotate 4 -0.3
V Acc (V) 6998.57
Magnet Mass 330.8
Source Slit 44.12
Collector Slit 59.86
MIKES Slit 100.00
Alpha 65.00
Detector Voltage 380
Ion Energy 0.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.1 SCN 881 Page 1 of 1

File: C:\MassLynx\DEFAULT.PRO\ACQUDB\10MSHR05.ipr

Printed: Monday, November 29, 2021 09:27:39 Central Standard Time
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1.00e0 x24

Source (EI+)
Ion Repeller (V) -14.96
Focus 1 1109
Beam Centre 16.1
Focus 2 4334
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 -143.8
Z Deflect 1 -80.2
Z Deflect 2 29.6
Z Focus 2 2331
Z Focus 3 0
Z Deflect 3 43.9
Y Focus 3342
Rotate 2 -4.4
Curve 2 8.6
Curve 3 -5.8
Rotate 3 -36.0
Rotate 4 -2.1
V Acc (V) 6999.44
Magnet Mass 330.8
Source Slit 44.06
Collector Slit 60.54
MIKES Slit 100.00
Alpha 65.00
Detector Voltage 380
Ion Energy 0.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.1 SCN 881 Page 1 of 1

File: C:\MassLynx\DEFAULT.PRO\ACQUDB\10MSHR05.ipr

Printed: Tuesday, November 30, 2021 11:14:42 Central Standard Time
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1.00e0 x33

Source (EI+)
Ion Repeller (V) -14.96
Focus 1 1109
Beam Centre 16.1
Focus 2 4334
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 -143.8
Z Deflect 1 -80.2
Z Deflect 2 29.6
Z Focus 2 2331
Z Focus 3 0
Z Deflect 3 43.9
Y Focus 3342
Rotate 2 -4.4
Curve 2 8.6
Curve 3 -5.8
Rotate 3 -36.0
Rotate 4 -2.1
V Acc (V) 6999.24
Magnet Mass 330.9
Source Slit 44.06
Collector Slit 60.54
MIKES Slit 100.00
Alpha 65.00
Detector Voltage 380
Ion Energy 0.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.1 SCN 881 Page 1 of 1

File: C:\MassLynx\Default.pro\Acqudb\10MSHR05.ipr

Printed: Saturday, December 04, 2021 09:55:42 Central Standard Time
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1.00e0 x13

Source (EI+)
Ion Repeller (V) -14.52
Focus 1 1040
Beam Centre 20.2
Focus 2 4276
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 -146.2
Z Deflect 1 -78.1
Z Deflect 2 19.5
Z Focus 2 2260
Z Focus 3 0
Z Deflect 3 41.2
Y Focus 3500
Rotate 2 -4.3
Curve 2 9.4
Curve 3 -4.8
Rotate 3 -35.4
Rotate 4 -0.3
V Acc (V) 6997.99
Magnet Mass 330.8
Source Slit 44.14
Collector Slit 60.84
MIKES Slit 100.00
Alpha 65.00
Detector Voltage 380
Ion Energy 0.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.1 SCN 881 Page 1 of 1

File: C:\MassLynx\DEFAULT.PRO\ACQUDB\10MSHR05.ipr

Printed: Saturday, December 04, 2021 17:27:39 Central Standard Time
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1.00e0 x12

Source (EI+)
Ion Repeller (V) -14.52
Focus 1 1040
Beam Centre 20.2
Focus 2 4276
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 -146.2
Z Deflect 1 -78.1
Z Deflect 2 19.5
Z Focus 2 2260
Z Focus 3 0
Z Deflect 3 41.2
Y Focus 3500
Rotate 2 -4.3
Curve 2 9.4
Curve 3 -4.8
Rotate 3 -35.4
Rotate 4 -0.3
V Acc (V) 6997.99
Magnet Mass 330.8
Source Slit 44.14
Collector Slit 60.84
MIKES Slit 100.00
Alpha 65.00
Detector Voltage 380
Ion Energy 0.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.1 SCN 881 Page 1 of 1

File: C:\MassLynx\DEFAULT.PRO\ACQUDB\10MSHR05.ipr

Printed: Sunday, December 05, 2021 08:11:51 Central Standard Time

380.63 380.64 380.65 380.66 380.67 380.68 380.69

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

380.7

1.00e0 x12

Source (EI+)
Ion Repeller (V) -14.52
Focus 1 1040
Beam Centre 20.2
Focus 2 4276
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 -146.2
Z Deflect 1 -78.1
Z Deflect 2 19.5
Z Focus 2 2260
Z Focus 3 0
Z Deflect 3 41.2
Y Focus 3500
Rotate 2 -4.3
Curve 2 9.4
Curve 3 -4.8
Rotate 3 -35.4
Rotate 4 -0.3
V Acc (V) 6997.99
Magnet Mass 330.8
Source Slit 44.14
Collector Slit 60.84
MIKES Slit 100.00
Alpha 65.00
Detector Voltage 380
Ion Energy 0.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.1 SCN 881 Page 1 of 1

File: C:\MassLynx\DEFAULT.PRO\ACQUDB\10MSHR05.ipr

Printed: Sunday, December 05, 2021 11:18:12 Central Standard Time
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1.00e0 x12

Source (EI+)
Ion Repeller (V) -14.52
Focus 1 1040
Beam Centre 20.2
Focus 2 4276
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 -146.2
Z Deflect 1 -78.1
Z Deflect 2 19.5
Z Focus 2 2260
Z Focus 3 0
Z Deflect 3 41.2
Y Focus 3500
Rotate 2 -4.3
Curve 2 9.4
Curve 3 -4.8
Rotate 3 -35.4
Rotate 4 -0.3
V Acc (V) 6997.99
Magnet Mass 330.8
Source Slit 44.14
Collector Slit 60.84
MIKES Slit 100.00
Alpha 65.00
Detector Voltage 380
Ion Energy 0.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.2 SCN992 Page 1 of 1

File: C:\MassLynx\PaceNew.PRO\ACQUDB\10MSHR15L.ipr

Printed: Wednesday, November 24, 2021 05:53:38 Central Standard Time
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1.00e0 x24

Source (EI+)
Ion Repeller (V) -9.15
Focus 1 593
Beam Centre 16.9
Focus 2 4373
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 59.7
Z Deflect 1 -1.9
Z Deflect 2 -15.0
Z Focus 2 2159
Z Focus 3 0
Z Deflect 3 -36.0
Y Focus 3779
Rotate 2 -3.7
Curve 2 3.6
Curve 3 -9.8
Rotate 3 18.9
Rotate 4 0.8
V Acc (V) 7067.86
Magnet Mass 331.0
Source Slit 55.52
Collector Slit 51.34
MIKES Slit 100.00
Alpha 35.00
Detector Voltage 350
Ion Energy 1.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.2 SCN992 Page 1 of 1

File: C:\MassLynx\PaceNew.PRO\ACQUDB\10MSHR15L.ipr

Printed: Thursday, November 25, 2021 13:40:19 Central Standard Time

430.92 430.93 430.94 430.95 430.96 430.97 430.98 430.99 431.00

0.002

0.004

0.006

0.008

0.010

0.012

0.014

0.016

0.018

0.020

0.022

0.024

0.026

0.028

0.030

0.032

0.034

0.036

0.038

431.0

1.00e0 x134

Source (EI+)
Ion Repeller (V) -8.49
Focus 1 603
Beam Centre 13.6
Focus 2 4373
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 49.7
Z Deflect 1 20.7
Z Deflect 2 13.5
Z Focus 2 2180
Z Focus 3 0
Z Deflect 3 -15.5
Y Focus 3660
Rotate 2 -3.6
Curve 2 1.1
Curve 3 -7.4
Rotate 3 17.6
Rotate 4 0.4
V Acc (V) 7001.68
Magnet Mass 331.0
Source Slit 55.52
Collector Slit 51.34
MIKES Slit 100.00
Alpha 35.00
Detector Voltage 350
Ion Energy 1.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.2 SCN992 Page 1 of 1

File: C:\MassLynx\PaceNew.PRO\ACQUDB\10MSHR15L.ipr

Printed: Tuesday, November 30, 2021 13:44:24 Central Standard Time
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1.00e0 x29

Source (EI+)
Ion Repeller (V) -5.79
Focus 1 383
Beam Centre 16.4
Focus 2 4390
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 75.1
Z Deflect 1 36.1
Z Deflect 2 -3.0
Z Focus 2 2212
Z Focus 3 0
Z Deflect 3 -32.9
Y Focus 3820
Rotate 2 -4.9
Curve 2 -0.1
Curve 3 -7.4
Rotate 3 17.6
Rotate 4 0.4
V Acc (V) 7001.28
Magnet Mass 330.9
Source Slit 55.72
Collector Slit 51.30
MIKES Slit 100.00
Alpha 35.00
Detector Voltage 350
Ion Energy 1.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.2 SCN992 Page 1 of 1

File: C:\MassLynx\PaceNew.PRO\ACQUDB\10MSHR15L.ipr

Printed: Wednesday, December 01, 2021 15:02:53 Central Standard Time
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330.9

1.00e0 x29

Source (EI+)
Ion Repeller (V) -5.79
Focus 1 383
Beam Centre 16.4
Focus 2 4390
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 75.1
Z Deflect 1 36.1
Z Deflect 2 -3.0
Z Focus 2 2212
Z Focus 3 0
Z Deflect 3 -32.9
Y Focus 3820
Rotate 2 -4.9
Curve 2 -0.1
Curve 3 -7.4
Rotate 3 17.6
Rotate 4 0.4
V Acc (V) 7001.44
Magnet Mass 330.9
Source Slit 55.72
Collector Slit 51.30
MIKES Slit 100.00
Alpha 35.00
Detector Voltage 350
Ion Energy 1.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.2 SCN992 Page 1 of 1

File: C:\MassLynx\PaceNew.PRO\ACQUDB\10MSHR15L.ipr

Printed: Thursday, December 02, 2021 11:43:40 Central Standard Time
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1.00e0 x145

Source (EI+)
Ion Repeller (V) -5.93
Focus 1 340
Beam Centre 17.9
Focus 2 4393
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 43.9
Z Deflect 1 3.5
Z Deflect 2 24.8
Z Focus 2 2161
Z Focus 3 0
Z Deflect 3 -57.5
Y Focus 3850
Rotate 2 -2.6
Curve 2 -1.4
Curve 3 -6.7
Rotate 3 16.8
Rotate 4 -3.9
V Acc (V) 7001.59
Magnet Mass 330.9
Source Slit 56.22
Collector Slit 51.30
MIKES Slit 100.00
Alpha 35.00
Detector Voltage 350

Ion Energy 1.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.2 SCN992 Page 1 of 1

File: C:\MassLynx\PaceNew.PRO\ACQUDB\10MSHR15L.ipr

Printed: Friday, December 03, 2021 06:51:44 Central Standard Time
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1.00e0 x99

Source (EI+)
Ion Repeller (V) -5.93
Focus 1 340
Beam Centre 17.9
Focus 2 4393
Temperature (C) 280
Elec Energy (eV) 35.0
Trap Current (uA) 500.0
Y Deflect 1 43.9
Z Deflect 1 3.5
Z Deflect 2 24.8
Z Focus 2 2161
Z Focus 3 0
Z Deflect 3 -57.5
Y Focus 3850
Rotate 2 -2.6
Curve 2 -1.4
Curve 3 -6.7
Rotate 3 16.8
Rotate 4 -3.9
V Acc (V) 7001.59
Magnet Mass 330.9
Source Slit 56.22
Collector Slit 51.30
MIKES Slit 100.00
Alpha 35.00
Detector Voltage 350

Ion Energy 1.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.2 SCN992 Page 1 of 1

File: C:\MassLynx\Default.pro\Acqudb\U10MSHR06.IPR

Printed: Friday, November 05, 2021 07:54:44 Central Daylight Time
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1.00e0 x20

Source (EI+)
Ion Repeller (V) -9.59
Focus 1 599
Beam Centre 11.1
Focus 2 4622
Temperature (C) 290
Elec Energy (eV) 32.9
Trap Current (uA) 500.0
Y Deflect 1 27.9
Z Deflect 1 26.5
Z Deflect 2 25.8
Z Focus 2 2326
Z Focus 3 0
Z Deflect 3 -6.8
Y Focus 3538
Rotate 2 -14.5
Curve 2 -2.3
Curve 3 5.6
Rotate 3 5.1
Rotate 4 1.3
V Acc (V) 6995.73
Magnet Mass 331.0
Source Slit 35.82
Collector Slit 14.68
MIKES Slit 100.00
Alpha 48.00
Detector Voltage 380
Ion Energy -15.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.2 SCN992 Page 1 of 1

File: C:\MassLynx\DEFAULT.PRO\ACQUDB\U10MSHR06.IPR

Printed: Monday, November 08, 2021 07:59:28 Central Standard Time
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1.00e0 x18

Source (EI+)
Ion Repeller (V) -9.73
Focus 1 620
Beam Centre 13.2
Focus 2 4504
Temperature (C) 290
Elec Energy (eV) 32.9
Trap Current (uA) 500.0
Y Deflect 1 27.9
Z Deflect 1 26.5
Z Deflect 2 25.8
Z Focus 2 2335
Z Focus 3 0
Z Deflect 3 -21.6
Y Focus 3657
Rotate 2 -14.9
Curve 2 -4.5
Curve 3 5.6
Rotate 3 5.1
Rotate 4 1.3
V Acc (V) 7022.35
Magnet Mass 331.0
Source Slit 34.52
Collector Slit 15.04
MIKES Slit 100.00
Alpha 60.00
Detector Voltage 380
Ion Energy -15.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.2 SCN992 Page 1 of 1

File: C:\MassLynx\DEFAULT.PRO\ACQUDB\U10MSHR06.IPR

Printed: Wednesday, December 01, 2021 10:31:45 Central Standard Time
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1.00e0 x49

Source (EI+)
Ion Repeller (V) -5.63
Focus 1 451
Beam Centre 14.9
Focus 2 4518
Temperature (C) 280
Elec Energy (eV) 32.9
Trap Current (uA) 500.0
Y Deflect 1 70.1
Z Deflect 1 3.1
Z Deflect 2 3.8
Z Focus 2 2505
Z Focus 3 0
Z Deflect 3 9.9
Y Focus 3875
Rotate 2 -12.5
Curve 2 -3.5
Curve 3 2.8
Rotate 3 0.7
Rotate 4 -2.8
V Acc (V) 7001.59
Magnet Mass 330.9
Source Slit 36.18
Collector Slit 15.28
MIKES Slit 100.00
Alpha 55.00
Detector Voltage 380
Ion Energy -15.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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AutoSpec Tune Parameters MassLynx 4.2 SCN992 Page 1 of 1

File: C:\MassLynx\DEFAULT.PRO\ACQUDB\U10MSHR06.IPR

Printed: Wednesday, December 01, 2021 15:50:29 Central Standard Time
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1.00e0 x49

Source (EI+)
Ion Repeller (V) -5.63
Focus 1 451
Beam Centre 14.9
Focus 2 4518
Temperature (C) 280
Elec Energy (eV) 32.9
Trap Current (uA) 500.0
Y Deflect 1 70.1
Z Deflect 1 3.1
Z Deflect 2 3.8
Z Focus 2 2505
Z Focus 3 0
Z Deflect 3 9.9
Y Focus 3875
Rotate 2 -12.5
Curve 2 -3.5
Curve 3 2.8
Rotate 3 0.7
Rotate 4 -2.8
V Acc (V) 7001.39
Magnet Mass 330.9
Source Slit 36.18
Collector Slit 15.28
MIKES Slit 100.00
Alpha 55.00
Detector Voltage 380
Ion Energy -15.00
Z4 Restrictor Off
Vacc Limit 8000

Analyser
No information

Engineer
No information
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211129B_05
Date Acquired: 11/30/2021
Sample Description: BLANK BLANK-94736 - SMT

Lab Sample ID: BLANK-94736
Client Sample ID: DFBLKRP
Instrument: 10MSHR05 (F)
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Data File: F211129B_05 G1  C4 - 317.9389
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Data File: F211129B_05 G1  C14 - 375.8364
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Data File: F211129B_05 G1  C7 - 319.8965
BLANK BLANK-94736 - SMT

16:32 19:21 22:10 24:59 27:48
0

25

50

75

100 2.7E+4

%
 A

bu
nd

an
ce

Time
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Data File: F211129B_05 G1  C11 - 333.9338
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Data File: F211129B_05 G1  C5 - 318.9792
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211129B_05
Date Acquired: 11/30/2021
Sample Description: BLANK BLANK-94736 - SMT

Lab Sample ID: BLANK-94736
Client Sample ID: DFBLKRP
Instrument: 10MSHR05 (F)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211129B_05
Date Acquired: 11/30/2021
Sample Description: BLANK BLANK-94736 - SMT

Lab Sample ID: BLANK-94736
Client Sample ID: DFBLKRP
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211129B_05
Date Acquired: 11/30/2021
Sample Description: BLANK BLANK-94736 - SMT

Lab Sample ID: BLANK-94736
Client Sample ID: DFBLKRP
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211129B_05
Date Acquired: 11/30/2021
Sample Description: BLANK BLANK-94736 - SMT

Lab Sample ID: BLANK-94736
Client Sample ID: DFBLKRP
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211129B_05
Date Acquired: 11/30/2021
Sample Description: BLANK BLANK-94736 - SMT

Lab Sample ID: BLANK-94736
Client Sample ID: DFBLKRP
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: U211201A_04
Date Acquired: 12/1/2021
Sample Description: BLANK BLANK-94752 - SMT

Lab Sample ID: BLANK-94752
Client Sample ID: DFBLKRV
Instrument: 10MSHR06 (U)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: U211201A_04
Date Acquired: 12/1/2021
Sample Description: BLANK BLANK-94752 - SMT

Lab Sample ID: BLANK-94752
Client Sample ID: DFBLKRV
Instrument: 10MSHR06 (U)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: U211201A_04
Date Acquired: 12/1/2021
Sample Description: BLANK BLANK-94752 - SMT

Lab Sample ID: BLANK-94752
Client Sample ID: DFBLKRV
Instrument: 10MSHR06 (U)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: U211201A_04
Date Acquired: 12/1/2021
Sample Description: BLANK BLANK-94752 - SMT

Lab Sample ID: BLANK-94752
Client Sample ID: DFBLKRV
Instrument: 10MSHR06 (U)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: U211201A_04
Date Acquired: 12/1/2021
Sample Description: BLANK BLANK-94752 - SMT

Lab Sample ID: BLANK-94752
Client Sample ID: DFBLKRV
Instrument: 10MSHR06 (U)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: U211201A_04
Date Acquired: 12/1/2021
Sample Description: BLANK BLANK-94752 - SMT

Lab Sample ID: BLANK-94752
Client Sample ID: DFBLKRV
Instrument: 10MSHR06 (U)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211129B_14
Date Acquired: 11/30/2021
Sample Description: LCS LCS-94737 - SMT

Lab Sample ID: LCS-94737
Client Sample ID: DLCSXY
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211129B_14
Date Acquired: 11/30/2021
Sample Description: LCS LCS-94737 - SMT

Lab Sample ID: LCS-94737
Client Sample ID: DLCSXY
Instrument: 10MSHR05 (F)
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211129B_14
Date Acquired: 11/30/2021
Sample Description: LCS LCS-94737 - SMT

Lab Sample ID: LCS-94737
Client Sample ID: DLCSXY
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211129B_14
Date Acquired: 11/30/2021
Sample Description: LCS LCS-94737 - SMT

Lab Sample ID: LCS-94737
Client Sample ID: DLCSXY
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211129B_14
Date Acquired: 11/30/2021
Sample Description: LCS LCS-94737 - SMT

Lab Sample ID: LCS-94737
Client Sample ID: DLCSXY
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211129B_14
Date Acquired: 11/30/2021
Sample Description: LCS LCS-94737 - SMT

Lab Sample ID: LCS-94737
Client Sample ID: DLCSXY
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211204B_04
Date Acquired: 12/4/2021
Sample Description: LCS LCS-94753 - JRH 5X

Lab Sample ID: LCS-94753
Client Sample ID: DLCSYI
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211204B_04
Date Acquired: 12/4/2021
Sample Description: LCS LCS-94753 - JRH 5X

Lab Sample ID: LCS-94753
Client Sample ID: DLCSYI
Instrument: 10MSHR05 (F)
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LCS LCS-94753 - JRH 5X
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211204B_04
Date Acquired: 12/4/2021
Sample Description: LCS LCS-94753 - JRH 5X

Lab Sample ID: LCS-94753
Client Sample ID: DLCSYI
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211204B_04
Date Acquired: 12/4/2021
Sample Description: LCS LCS-94753 - JRH 5X

Lab Sample ID: LCS-94753
Client Sample ID: DLCSYI
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211204B_04
Date Acquired: 12/4/2021
Sample Description: LCS LCS-94753 - JRH 5X

Lab Sample ID: LCS-94753
Client Sample ID: DLCSYI
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211204B_04
Date Acquired: 12/4/2021
Sample Description: LCS LCS-94753 - JRH 5X

Lab Sample ID: LCS-94753
Client Sample ID: DLCSYI
Instrument: 10MSHR05 (F)
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Homologue Group: Tetras

Pace Analytical Services, LLC.

Data File Name: F211129B_15
Date Acquired: 11/30/2021
Sample Description: LCS LCSD-94738 - SMT

Lab Sample ID: LCSD-94738
Client Sample ID: DLCSXZ
Instrument: 10MSHR05 (F)
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Homologue Group: Penta & Cleanup

Pace Analytical Services, LLC.

Data File Name: F211129B_15
Date Acquired: 11/30/2021
Sample Description: LCS LCSD-94738 - SMT

Lab Sample ID: LCSD-94738
Client Sample ID: DLCSXZ
Instrument: 10MSHR05 (F)
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LCS LCSD-94738 - SMT
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Homologue Group: Pentas

Pace Analytical Services, LLC.

Data File Name: F211129B_15
Date Acquired: 11/30/2021
Sample Description: LCS LCSD-94738 - SMT

Lab Sample ID: LCSD-94738
Client Sample ID: DLCSXZ
Instrument: 10MSHR05 (F)
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Homologue Group: Hexas

Pace Analytical Services, LLC.

Data File Name: F211129B_15
Date Acquired: 11/30/2021
Sample Description: LCS LCSD-94738 - SMT

Lab Sample ID: LCSD-94738
Client Sample ID: DLCSXZ
Instrument: 10MSHR05 (F)
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Homologue Group: Heptas

Pace Analytical Services, LLC.

Data File Name: F211129B_15
Date Acquired: 11/30/2021
Sample Description: LCS LCSD-94738 - SMT

Lab Sample ID: LCSD-94738
Client Sample ID: DLCSXZ
Instrument: 10MSHR05 (F)
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Homologue Group: Octas

Pace Analytical Services, LLC.

Data File Name: F211129B_15
Date Acquired: 11/30/2021
Sample Description: LCS LCSD-94738 - SMT

Lab Sample ID: LCSD-94738
Client Sample ID: DLCSXZ
Instrument: 10MSHR05 (F)

%
 A

bu
nd

an
ce

Time

Data File: F211129B_15 G5  C4 - 441.7428
LCS LCSD-94738 - SMT

41:31 42:08 42:46 43:23 44:00
0

25

50

75

100 2.3E+6

%
 A

bu
nd

an
ce

Time

Data File: F211129B_15 G5  C5 - 443.7398
LCS LCSD-94738 - SMT

41:31 42:08 42:46 43:23 44:00
0

25

50

75

100 2.5E+6

%
 A

bu
nd

an
ce

Time

Data File: F211129B_15 G5  C11 - 469.7779
LCS LCSD-94738 - SMT

41:31 42:08 42:46 43:23 44:00
0

25

50

75

100 4.1E+6

%
 A

bu
nd

an
ce

Time

Data File: F211129B_15 G5  C12 - 471.7749
LCS LCSD-94738 - SMT

41:31 42:08 42:46 43:23 44:00
0

25

50

75

100 4.6E+6

%
 A

bu
nd

an
ce

Time

Data File: F211129B_15 G5  C13 - 513.6775
LCS LCSD-94738 - SMT

41:31 42:08 42:46 43:23 44:00
0

25

50

75

100 3.0E+4

%
 A

bu
nd

an
ce

Time

Data File: F211129B_15 G5  C8 - 457.7377
LCS LCSD-94738 - SMT

41:31 42:08 42:46 43:23 44:00
0

25

50

75

100 2.2E+6

%
 A

bu
nd

an
ce

Time

Data File: F211129B_15 G5  C9 - 459.7347
LCS LCSD-94738 - SMT

41:31 42:08 42:46 43:23 44:00
0

25

50

75

100 2.5E+6

%
 A

bu
nd

an
ce

Time

Data File: F211129B_15 G5  C11 - 469.7779
LCS LCSD-94738 - SMT

41:31 42:08 42:46 43:23 44:00
0

25

50

75

100 4.1E+6

%
 A

bu
nd

an
ce

Time

Data File: F211129B_15 G5  C12 - 471.7749
LCS LCSD-94738 - SMT

41:31 42:08 42:46 43:23 44:00
0

25

50

75

100 4.6E+6

%
 A

bu
nd

an
ce

Time

Data File: F211129B_15 G5  C2 - 430.9728
LCS LCSD-94738 - SMT

41:31 42:08 42:46 43:23 44:00
0

25

50

75

100 2.2E+6

Page 512 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

F211129B_05

SMT

F211126Analyzed 11/30/2021  01:52

Lab ID Instrument ID
GC Column ID

BLANK-94736 10MSHR05 (F)
US1556121H

Client ID DFBLKRP

1Page 

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:41 5.47e7 7.03e7 7.35e6 9.59e6 8.124e3 7.945e3 0.78
2,3,7,8-TCDF 23:44 ND  ND  ND  ND  1.452e3 1.316e3

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:57 5.40e7 6.76e7 7.28e6 9.32e6 6.733e3 2.699e3 0.80
2,3,7,8-TCDD-13C 24:59 4.80e7 6.16e7 6.16e6 7.77e6 8.494e3 6.129e3 0.78
2,3,7,8-TCDD-37Cl4 25:01 1.12e7 1.49e6 1.905e3 -----
2,3,7,8-TCDD 25:00 ND  ND  ND  ND  1.277e3 1.179e3

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:55 5.43e7 3.61e7 1.03e7 6.66e6 2.108e4 1.585e4 1.50
2,3,4,7,8-PeCDF-13C 33:15 (M)5.35e7 3.49e7 1.28e7 8.22e6 3.592e4 1.005e4 1.53
1,2,3,7,8-PeCDF 31:56 ND  ND  ND  ND  1.286e3 1.044e3
2,3,4,7,8-PeCDF 33:16 ND  ND  ND  ND  8.756e2 1.770e3

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:37 4.63e7 3.08e7 1.17e7 7.54e6 3.085e3 1.263e4 1.50
1,2,3,7,8-PeCDD 33:38 ND  ND  ND  ND  1.813e3 1.475e3

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:23 1.64e7 3.27e7 5.47e6 1.11e7 2.527e3 2.880e3 0.50
1,2,3,6,7,8-HxCDF-13C 36:30 1.93e7 3.80e7 6.26e6 1.26e7 1.740e3 2.293e3 0.51
2,3,4,6,7,8-HxCDF-13C 37:02 1.73e7 3.45e7 5.97e6 1.21e7 6.103e3 2.762e4 0.50
1,2,3,7,8,9-HxCDF-13C 37:46 1.35e7 2.64e7 4.69e6 9.18e6 5.399e3 1.165e4 0.51
1,2,3,4,7,8-HxCDF 36:25 ND  ND  ND  ND  2.233e3 2.478e3
1,2,3,6,7,8-HxCDF 36:31 ND  ND  ND  ND  2.221e3 2.263e3
2,3,4,6,7,8-HxCDF 37:03 ND  ND  ND  ND  2.436e3 2.478e3
1,2,3,7,8,9-HxCDF 37:47 ND  ND  ND  ND  2.043e3 2.513e3
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Injected By

Filename
ICAL ID

F211129B_05

SMT

F211126Analyzed 11/30/2021  01:52

Lab ID Instrument ID
GC Column ID

BLANK-94736 10MSHR05 (F)
US1556121H

Client ID DFBLKRP

2Page 

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:10 (M)2.56e7 2.11e7 9.15e6 7.86e6 3.818e3 3.937e3 1.21
1,2,3,6,7,8-HxCDD-13C 37:16 2.73e7 2.27e7 9.31e6 7.79e6 2.755e3 1.445e3 1.21
1,2,3,7,8,9-HxCDD-13C 37:30 3.15e7 2.61e7 1.03e7 8.46e6 4.287e4 1.875e4 1.21
1,2,3,4,7,8-HxCDD 37:11 ND  ND  ND  ND  1.699e3 1.543e3
1,2,3,6,7,8-HxCDD 37:17 ND  ND  ND  ND  1.787e3 1.689e3
1,2,3,7,8,9-HxCDD 37:30 ND  ND  ND  ND  2.110e3 1.500e3

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 39:01 (M)1.32e7 2.86e7 4.50e6 1.00e7 2.367e3 2.129e3 0.46
1,2,3,4,7,8,9-HpCDF-13C 40:25 9.09e6 (M)1.85e7 2.81e6 5.63e6 4.319e3 1.424e4 0.49
1,2,3,4,6,7,8-HpCDF 39:02 ND  ND  ND  ND  2.330e3 1.520e3
1,2,3,4,7,8,9-HpCDF 40:26 ND  ND  ND  ND  3.130e3 1.911e3

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:57 (M)1.55e7 (M)1.39e7 4.53e6 4.25e6 1.373e4 1.525e4 1.12
1,2,3,4,6,7,8-HpCDD 39:58 (M)3.71e4 (M)2.53e4 1.33e4 8.79e3 2.575e3 1.933e3 1.47 I

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:57 ND  ND  ND  ND  1.927e3 1.588e3

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:44 1.68e7 1.89e7 4.39e6 4.84e6 1.377e3 1.362e3 0.89
OCDD 42:44 6.96e4 6.97e4 1.29e4 2.89e4 2.537e3 1.808e3 1.00
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REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

U211201A_04

SMT

U211107Analyzed 12/01/2021  12:08

Lab ID Instrument ID
GC Column ID

BLANK-94752 10MSHR06 (U)
US1175211H

Client ID DFBLKRV

1Page 

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 19:22 9.14e7 1.19e8 1.18e7 1.56e7 2.292e4 3.287e4 0.77
2,3,7,8-TCDF 19:24 ND  ND  ND  ND  2.756e3 1.991e3

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 19:28 8.29e7 1.06e8 1.03e7 1.33e7 4.910e3 3.882e3 0.79
2,3,7,8-TCDD-13C 20:23 7.74e7 9.95e7 1.11e7 1.38e7 1.915e4 2.835e4 0.78
2,3,7,8-TCDD-37Cl4 20:24 1.92e7 2.43e6 6.434e3 -----
2,3,7,8-TCDD 20:25 ND  ND  ND  ND  2.167e3 2.304e3

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 27:10 1.17e8 7.62e7 1.06e7 6.79e6 3.652e4 2.047e3 1.54
2,3,4,7,8-PeCDF-13C 29:09 1.09e8 6.92e7 1.43e7 9.15e6 4.329e4 3.308e4 1.58
1,2,3,7,8-PeCDF 27:13 ND  ND  ND  ND  2.431e3 1.801e3
2,3,4,7,8-PeCDF 29:10 ND  ND  ND  ND  1.834e3 1.924e3

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 29:38 8.47e7 5.59e7 1.15e7 7.53e6 4.015e3 3.858e3 1.51
1,2,3,7,8-PeCDD 29:39 ND  ND  ND  ND  1.563e3 1.898e3

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 33:08 3.02e7 5.72e7 7.51e6 1.43e7 2.109e3 3.534e3 0.53
1,2,3,6,7,8-HxCDF-13C 33:16 4.02e7 7.51e7 8.63e6 1.68e7 1.541e3 2.847e3 0.54
2,3,4,6,7,8-HxCDF-13C 33:54 3.15e7 6.09e7 8.03e6 1.55e7 2.041e3 3.369e3 0.52
1,2,3,7,8,9-HxCDF-13C 34:43 2.34e7 4.45e7 5.18e6 1.03e7 9.173e4 4.627e4 0.53
1,2,3,4,7,8-HxCDF 33:10 ND  ND  ND  ND  4.994e3 2.953e3
1,2,3,6,7,8-HxCDF 33:17 ND  ND  ND  ND  4.055e3 2.588e3
2,3,4,6,7,8-HxCDF 33:55 ND  ND  ND  ND  3.301e3 2.435e3
1,2,3,7,8,9-HxCDF 34:44 ND  ND  ND  ND  4.267e3 3.002e3
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Injected By

Filename
ICAL ID

U211201A_04

SMT

U211107Analyzed 12/01/2021  12:08

Lab ID Instrument ID
GC Column ID

BLANK-94752 10MSHR06 (U)
US1175211H

Client ID DFBLKRV

2Page 

Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 34:02 4.16e7 3.37e7 1.17e7 9.63e6 6.130e3 8.021e3 1.23
1,2,3,6,7,8-HxCDD-13C 34:08 4.88e7 3.93e7 1.16e7 9.45e6 1.168e4 7.353e3 1.24
1,2,3,7,8,9-HxCDD-13C 34:25 5.59e7 4.74e7 1.39e7 1.11e7 8.039e4 5.526e4 1.18
1,2,3,4,7,8-HxCDD 34:03 ND  ND  ND  ND  3.494e3 4.586e3
1,2,3,6,7,8-HxCDD 34:09 ND  ND  ND  ND  3.987e3 5.637e3
1,2,3,7,8,9-HxCDD 34:26 ND  ND  ND  ND  3.296e3 5.637e3

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 36:07 2.18e7 4.67e7 6.52e6 1.46e7 2.242e4 2.489e4 0.47
1,2,3,4,7,8,9-HpCDF-13C 37:23 1.57e7 3.40e7 4.16e6 9.62e6 2.053e4 2.236e4 0.46
1,2,3,4,6,7,8-HpCDF 36:08 (M)8.11e4 (M)4.45e4 1.51e4 1.39e4 7.378e3 2.135e3 1.82 I
1,2,3,4,7,8,9-HpCDF 37:23 (M)1.24e5 (M)3.83e4 2.80e4 5.02e3 6.015e3 2.025e3 3.24 I

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 36:59 (M)3.18e7 2.97e7 1.01e7 9.13e6 2.980e4 1.712e4 1.07
1,2,3,4,6,7,8-HpCDD 37:01 (M)6.92e4 (M)8.04e4 1.38e4 1.80e4 2.974e3 4.594e3 0.86 I

Other HpCDD 1 36:22 7.95e4 7.19e4 1.10

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 39:37 (M)6.45e4 (M)8.27e4 1.16e4 1.36e4 4.384e3 3.762e3 0.78

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 39:28 4.57e7 5.25e7 1.28e7 1.45e7 8.579e3 1.645e4 0.87
OCDD 39:28 4.07e5 (M)4.31e5 6.66e4 7.59e4 5.626e3 5.488e3 0.94
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PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

F211129B_14

SMT

F211126Analyzed 11/30/2021  08:47

Lab ID Instrument ID
GC Column ID

LCS-94737 10MSHR05 (F)
US1556121H

Client ID DLCSXY

1Page 

Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:43 5.66e7 7.10e7 7.85e6 9.64e6 ----- ----- 0.80
2,3,7,8-TCDF 23:44 4.76e6 6.48e6 6.67e5 8.84e5 ----- ----- 0.73

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:58 6.10e7 7.82e7 8.38e6 1.08e7 ----- ----- 0.78
2,3,7,8-TCDD-13C 25:00 5.90e7 7.43e7 7.75e6 9.49e6 ----- ----- 0.79
2,3,7,8-TCDD-37Cl4 25:03 1.54e7 1.90e6 ----- -----
2,3,7,8-TCDD 25:02 5.81e6 7.26e6 7.05e5 9.30e5 ----- ----- 0.80

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:56 4.57e7 3.03e7 9.20e6 5.78e6 ----- ----- 1.51
2,3,4,7,8-PeCDF-13C 33:16 3.41e7 2.23e7 8.30e6 5.39e6 ----- ----- 1.53
1,2,3,7,8-PeCDF 31:57 1.77e7 1.19e7 3.70e6 2.29e6 ----- ----- 1.49
2,3,4,7,8-PeCDF 33:17 1.48e7 9.45e6 3.64e6 2.35e6 ----- ----- 1.57

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:38 3.27e7 2.15e7 8.22e6 5.17e6 ----- ----- 1.52
1,2,3,7,8-PeCDD 33:39 8.24e6 1.32e7 2.03e6 3.38e6 ----- ----- 0.62

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:24 1.02e7 1.95e7 3.46e6 6.56e6 ----- ----- 0.52
1,2,3,6,7,8-HxCDF-13C 36:31 1.26e7 2.43e7 3.89e6 7.39e6 ----- ----- 0.52
2,3,4,6,7,8-HxCDF-13C 37:03 1.11e7 2.18e7 3.92e6 7.23e6 ----- ----- 0.51
1,2,3,7,8,9-HxCDF-13C 37:47 1.31e7 2.63e7 4.68e6 8.74e6 ----- ----- 0.50
1,2,3,4,7,8-HxCDF 36:25 8.63e6 6.92e6 3.01e6 2.46e6 ----- ----- 1.25
1,2,3,6,7,8-HxCDF 36:32 8.86e6 7.27e6 2.88e6 2.53e6 ----- ----- 1.22
2,3,4,6,7,8-HxCDF 37:04 8.45e6 6.97e6 2.95e6 2.47e6 ----- ----- 1.21
1,2,3,7,8,9-HxCDF 37:47 9.82e6 8.11e6 3.30e6 2.73e6 ----- ----- 1.21

Page 517 of 522Report No.....10588450_8290FC_R1_DFR Revision 1



REPORTOFLABORATORYANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Injected By

Filename
ICAL ID

F211129B_14

SMT

F211126Analyzed 11/30/2021  08:47

Lab ID Instrument ID
GC Column ID

LCS-94737 10MSHR05 (F)
US1556121H

Client ID DLCSXY
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:11 1.57e7 1.25e7 5.74e6 4.40e6 ----- ----- 1.26
1,2,3,6,7,8-HxCDD-13C 37:16 1.74e7 1.37e7 5.92e6 4.84e6 ----- ----- 1.27
1,2,3,7,8,9-HxCDD-13C 37:30 3.22e7 2.62e7 1.09e7 9.14e6 ----- ----- 1.23
1,2,3,4,7,8-HxCDD 37:12 7.72e6 6.42e6 2.81e6 2.26e6 ----- ----- 1.20
1,2,3,6,7,8-HxCDD 37:17 8.26e6 7.04e6 2.95e6 2.30e6 ----- ----- 1.17
1,2,3,7,8,9-HxCDD 37:30 9.54e6 8.56e6 3.37e6 2.90e6 ----- ----- 1.11

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 39:01 (M)7.83e6 (M)1.68e7 2.61e6 5.73e6 ----- ----- 0.47
1,2,3,4,7,8,9-HpCDF-13C 40:26 6.45e6 1.47e7 2.10e6 4.50e6 ----- ----- 0.44
1,2,3,4,6,7,8-HpCDF 39:02 8.19e6 8.10e6 2.81e6 2.91e6 ----- ----- 1.01
1,2,3,4,7,8,9-HpCDF 40:27 6.50e6 6.28e6 2.06e6 1.94e6 ----- ----- 1.03

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:57 9.98e6 8.74e6 3.06e6 2.89e6 ----- ----- 1.14
1,2,3,4,6,7,8-HpCDD 39:58 5.94e6 5.57e6 1.83e6 1.69e6 ----- ----- 1.07

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:58 5.85e6 6.50e6 1.57e6 1.75e6 ----- ----- 0.90

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:45 1.29e7 1.45e7 3.05e6 3.45e6 ----- ----- 0.89
OCDD 42:45 6.95e6 7.88e6 1.72e6 1.95e6 ----- ----- 0.88
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PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

F211204B_04

JRH

F211126Analyzed 12/04/2021  11:34

Lab ID Instrument ID
GC Column ID

LCS-94753 10MSHR05 (F)
US1556121H

Client ID DLCSYI
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:31 1.31e7 1.65e7 1.80e6 2.18e6 ----- ----- 0.79
2,3,7,8-TCDF 23:32 1.18e6 1.52e6 1.71e5 2.19e5 ----- ----- 0.78

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:47 1.91e7 2.45e7 2.68e6 3.50e6 ----- ----- 0.78
2,3,7,8-TCDD-13C 24:48 1.31e7 1.67e7 1.77e6 2.25e6 ----- ----- 0.79
2,3,7,8-TCDD-37Cl4 24:49 2.92e6 3.88e5 ----- -----
2,3,7,8-TCDD 24:50 1.31e6 1.65e6 1.99e5 2.09e5 ----- ----- 0.80

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:48 1.41e7 9.26e6 2.65e6 1.73e6 ----- ----- 1.53
2,3,4,7,8-PeCDF-13C 33:10 1.45e7 8.95e6 3.47e6 2.32e6 ----- ----- 1.63
1,2,3,7,8-PeCDF 31:49 5.31e6 3.67e6 1.07e6 7.58e5 ----- ----- 1.45
2,3,4,7,8-PeCDF 33:11 5.90e6 4.07e6 1.38e6 8.53e5 ----- ----- 1.45

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:32 1.36e7 9.38e6 3.46e6 2.27e6 ----- ----- 1.45
1,2,3,7,8-PeCDD 33:33 3.21e6 5.51e6 7.29e5 1.40e6 ----- ----- 0.58

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:20 5.13e6 1.04e7 1.67e6 3.43e6 ----- ----- 0.49
1,2,3,6,7,8-HxCDF-13C 36:27 6.22e6 1.31e7 2.08e6 4.22e6 ----- ----- 0.47
2,3,4,6,7,8-HxCDF-13C 36:59 4.99e6 1.01e7 1.59e6 3.35e6 ----- ----- 0.50
1,2,3,7,8,9-HxCDF-13C 37:43 (M)3.12e6 6.06e6 1.01e6 1.97e6 ----- ----- 0.52
1,2,3,4,7,8-HxCDF 36:21 4.64e6 3.93e6 1.54e6 1.31e6 ----- ----- 1.18
1,2,3,6,7,8-HxCDF 36:28 5.00e6 4.11e6 1.66e6 1.38e6 ----- ----- 1.22
2,3,4,6,7,8-HxCDF 36:59 4.23e6 3.46e6 1.43e6 1.18e6 ----- ----- 1.22
1,2,3,7,8,9-HxCDF 37:43 2.40e6 1.88e6 8.15e5 6.49e5 ----- ----- 1.28
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Injected By

Filename
ICAL ID

F211204B_04

JRH

F211126Analyzed 12/04/2021  11:34

Lab ID Instrument ID
GC Column ID

LCS-94753 10MSHR05 (F)
US1556121H

Client ID DLCSYI
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:07 9.29e6 6.89e6 3.40e6 2.69e6 ----- ----- 1.35
1,2,3,6,7,8-HxCDD-13C 37:12 9.99e6 8.49e6 3.30e6 2.66e6 ----- ----- 1.18
1,2,3,7,8,9-HxCDD-13C 37:26 1.03e7 8.06e6 3.24e6 2.58e6 ----- ----- 1.27
1,2,3,4,7,8-HxCDD 37:08 4.32e6 3.52e6 1.83e6 1.46e6 ----- ----- 1.23
1,2,3,6,7,8-HxCDD 37:12 5.57e6 4.29e6 1.81e6 1.41e6 ----- ----- 1.30
1,2,3,7,8,9-HxCDD 37:26 3.92e6 3.13e6 1.19e6 1.04e6 ----- ----- 1.25

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 38:57 6.35e6 1.45e7 2.16e6 4.79e6 ----- ----- 0.44
1,2,3,4,7,8,9-HpCDF-13C 40:22 4.12e6 9.03e6 1.13e6 2.66e6 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 38:58 7.02e6 6.98e6 2.34e6 2.35e6 ----- ----- 1.00
1,2,3,4,7,8,9-HpCDF 40:22 4.22e6 4.36e6 1.30e6 1.33e6 ----- ----- 0.97

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:53 7.54e6 7.18e6 2.39e6 2.24e6 ----- ----- 1.05
1,2,3,4,6,7,8-HpCDD 39:54 4.86e6 4.45e6 1.59e6 1.41e6 ----- ----- 1.09

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:52 (M)4.57e6 5.23e6 1.23e6 1.32e6 ----- ----- 0.87

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:40 9.26e6 1.04e7 2.15e6 2.41e6 ----- ----- 0.89
OCDD 42:42 4.95e6 5.48e6 1.15e6 1.31e6 ----- ----- 0.90
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PCDD/PCDF Detected Peak List
Prepared By Date

ReviewedBy Date

Injected By

Filename
ICAL ID

F211129B_15

SMT

F211126Analyzed 11/30/2021  09:33

Lab ID Instrument ID
GC Column ID

LCSD-94738 10MSHR05 (F)
US1556121H

Client ID DLCSXZ
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Tetra-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

2,3,7,8-TCDF-13C 23:42 5.70e7 7.41e7 7.80e6 9.85e6 ----- ----- 0.77
2,3,7,8-TCDF 23:45 5.00e6 6.76e6 6.83e5 8.82e5 ----- ----- 0.74

Tetra-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4-TCDD-13C 23:58 6.10e7 7.52e7 8.28e6 1.01e7 ----- ----- 0.81
2,3,7,8-TCDD-13C 24:59 5.23e7 6.68e7 6.54e6 8.38e6 ----- ----- 0.78
2,3,7,8-TCDD-37Cl4 25:01 1.45e7 1.81e6 ----- -----
2,3,7,8-TCDD 25:01 5.47e6 7.20e6 7.09e5 9.35e5 ----- ----- 0.76

Penta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDF-13C 31:55 5.94e7 3.80e7 1.15e7 7.67e6 ----- ----- 1.56
2,3,4,7,8-PeCDF-13C 33:16 5.68e7 3.63e7 1.36e7 8.65e6 ----- ----- 1.56
1,2,3,7,8-PeCDF 31:57 2.43e7 1.63e7 4.55e6 3.08e6 ----- ----- 1.49
2,3,4,7,8-PeCDF 33:17 2.51e7 1.69e7 5.92e6 4.06e6 ----- ----- 1.48

Penta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,7,8-PeCDD-13C 33:37 5.12e7 3.31e7 1.22e7 8.09e6 ----- ----- 1.54
1,2,3,7,8-PeCDD 33:39 1.30e7 2.17e7 3.30e6 5.45e6 ----- ----- 0.60

Hexa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDF-13C 36:24 1.72e7 3.32e7 6.10e6 1.16e7 ----- ----- 0.52
1,2,3,6,7,8-HxCDF-13C 36:30 2.08e7 4.03e7 6.57e6 1.29e7 ----- ----- 0.52
2,3,4,6,7,8-HxCDF-13C 37:03 1.83e7 3.58e7 6.31e6 1.23e7 ----- ----- 0.51
1,2,3,7,8,9-HxCDF-13C 37:47 1.41e7 2.84e7 4.71e6 9.64e6 ----- ----- 0.50
1,2,3,4,7,8-HxCDF 36:25 1.48e7 1.26e7 5.06e6 4.39e6 ----- ----- 1.18
1,2,3,6,7,8-HxCDF 36:31 1.58e7 1.36e7 5.00e6 4.29e6 ----- ----- 1.16
2,3,4,6,7,8-HxCDF 37:04 1.52e7 1.27e7 5.29e6 4.26e6 ----- ----- 1.19
1,2,3,7,8,9-HxCDF 37:47 1.08e7 9.17e6 3.54e6 2.93e6 ----- ----- 1.17
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Injected By

Filename
ICAL ID

F211129B_15

SMT

F211126Analyzed 11/30/2021  09:33

Lab ID Instrument ID
GC Column ID

LCSD-94738 10MSHR05 (F)
US1556121H

Client ID DLCSXZ
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Hexa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,7,8-HxCDD-13C 37:11 2.69e7 2.12e7 9.29e6 7.26e6 ----- ----- 1.27
1,2,3,6,7,8-HxCDD-13C 37:16 3.07e7 2.40e7 1.01e7 8.28e6 ----- ----- 1.28
1,2,3,7,8,9-HxCDD-13C 37:30 3.54e7 2.84e7 1.22e7 1.00e7 ----- ----- 1.25
1,2,3,4,7,8-HxCDD 37:11 1.40e7 1.15e7 4.71e6 3.97e6 ----- ----- 1.22
1,2,3,6,7,8-HxCDD 37:17 1.59e7 1.31e7 5.63e6 4.45e6 ----- ----- 1.21
1,2,3,7,8,9-HxCDD 37:30 1.45e7 1.23e7 4.86e6 4.00e6 ----- ----- 1.19

Hepta-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDF-13C 39:01 1.35e7 2.86e7 4.36e6 9.73e6 ----- ----- 0.47
1,2,3,4,7,8,9-HpCDF-13C 40:26 9.21e6 2.01e7 3.08e6 6.37e6 ----- ----- 0.46
1,2,3,4,6,7,8-HpCDF 39:02 1.47e7 1.43e7 5.01e6 4.90e6 ----- ----- 1.03
1,2,3,4,7,8,9-HpCDF 40:27 9.55e6 9.18e6 3.09e6 2.91e6 ----- ----- 1.04

Hepta-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

1,2,3,4,6,7,8-HpCDD-13C 39:57 1.60e7 1.44e7 5.00e6 4.55e6 ----- ----- 1.11
1,2,3,4,6,7,8-HpCDD 39:58 1.02e7 9.16e6 2.96e6 2.74e6 ----- ----- 1.12

Octa-Furans: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDF 42:58 8.50e6 9.33e6 2.25e6 2.46e6 ----- ----- 0.91

Octa-Dioxins: RT  Area 1 Area 2 Height 1 Height 2 Noise 1 Noise 2 Ratio Code

OCDD-13C 42:45 1.61e7 1.84e7 4.07e6 4.57e6 ----- ----- 0.88
OCDD 42:46 8.85e6 9.55e6 2.14e6 2.43e6 ----- ----- 0.93
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December 02, 2021

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50303385

50303385
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on November 19, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Grand Rapids
• Pace Analytical Services - Indianapolis

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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CERTIFICATIONS

Pace Project No.:
Project:

50303385
PENDAM

Pace Analytical Services Indianapolis
7726 Moller Road, Indianapolis, IN  46268
Illinois Accreditation #: 200074
Indiana Drinking Water Laboratory #: C-49-06
Kansas/TNI Certification #: E-10177
Kentucky UST Agency Interest #: 80226
Kentucky WW Laboratory ID #: 98019

Michigan Drinking Water Laboratory #9050
Ohio VAP Certified Laboratory #: CL0065
Oklahoma Laboratory #: 9204
Texas Certification #: T104704355
Wisconsin Laboratory #: 999788130
USDA Soil Permit #: P330-19-00257

Pace Analytical Services Grand Rapids
4171 40th Street SE, Kentwood, MI 49512
Minnesota/TNI Laboratory #026-999-161

Michigan Drinking Water Laboratory #0034

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE SUMMARY

Pace Project No.:
Project:

50303385
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50303385001 PPDSED-21-J02 Water 11/18/21 16:20 11/19/21 10:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50303385
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50303385001 PPDSED-21-J02 SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IFRW

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-IGWA

PASI-GR = Pace Analytical Services - Grand Rapids
PASI-I = Pace Analytical Services - Indianapolis

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303385
PENDAM

Sample: PPDSED-21-J02 Lab ID: 50303385001 Collected: 11/18/21 16:20 Received: 11/19/21 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <12.0 mg/L 11/24/21 15:46 B211/19/21 15:3212.0 6

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 8.3 ug/L 11/24/21 07:52 7440-38-211/22/21 15:301.0 1
Barium 532 ug/L 11/24/21 07:28 7440-39-311/22/21 15:305.0 5
Cadmium 3.6 ug/L 11/24/21 07:52 7440-43-911/22/21 15:300.20 1
Chromium 48.0 ug/L 11/24/21 07:52 7440-47-311/22/21 15:302.0 1
Copper 26.7 ug/L 11/24/21 07:52 7440-50-811/22/21 15:301.0 1
Lead 57.4 ug/L 11/24/21 07:52 7439-92-111/22/21 15:301.0 1
Selenium <1.0 ug/L 11/24/21 07:52 7782-49-211/22/21 15:301.0 1
Silver 2.8 ug/L 11/24/21 07:52 7440-22-411/22/21 15:300.50 1
Zinc 160 ug/L 11/24/21 07:52 7440-66-611/22/21 15:303.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 11/24/21 14:33 7439-97-611/23/21 16:052.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 11/30/21 18:25 83-32-911/22/21 12:411.0 1
Acenaphthylene <1.0 ug/L 11/30/21 18:25 208-96-811/22/21 12:411.0 1
Anthracene <0.10 ug/L 11/30/21 18:25 120-12-711/22/21 12:410.10 1
Benzo(a)anthracene <0.10 ug/L 11/30/21 18:25 56-55-311/22/21 12:410.10 1
Benzo(a)pyrene <0.10 ug/L 11/30/21 18:25 50-32-811/22/21 12:410.10 1
Benzo(b)fluoranthene <0.10 ug/L 11/30/21 18:25 205-99-211/22/21 12:410.10 1
Benzo(g,h,i)perylene <0.10 ug/L 11/30/21 18:25 191-24-211/22/21 12:410.10 1
Benzo(k)fluoranthene <0.10 ug/L 11/30/21 18:25 207-08-911/22/21 12:410.10 1
Chrysene <0.50 ug/L 11/30/21 18:25 218-01-911/22/21 12:410.50 1
Dibenz(a,h)anthracene <0.10 ug/L 11/30/21 18:25 53-70-311/22/21 12:410.10 1
Fluoranthene <1.0 ug/L 11/30/21 18:25 206-44-011/22/21 12:411.0 1
Fluorene <1.0 ug/L 11/30/21 18:25 86-73-711/22/21 12:411.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 11/30/21 18:25 193-39-511/22/21 12:410.10 1
1-Methylnaphthalene <1.0 ug/L 11/30/21 18:25 90-12-011/22/21 12:411.0 1
2-Methylnaphthalene <1.0 ug/L 11/30/21 18:25 91-57-611/22/21 12:411.0 1
Naphthalene <1.0 ug/L 11/30/21 18:25 91-20-311/22/21 12:411.0 1
Phenanthrene <1.0 ug/L 11/30/21 18:25 85-01-811/22/21 12:411.0 1
Pyrene <1.0 ug/L 11/30/21 18:25 129-00-011/22/21 12:411.0 1
Surrogates
2-Fluorobiphenyl (S) 98 %. 11/30/21 18:25 321-60-811/22/21 12:4157-136 1
p-Terphenyl-d14 (S) 97 %. 11/30/21 18:25 1718-51-011/22/21 12:4167-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 1.9 mg/L 12/01/21 14:51 7723-14-011/30/21 09:300.10 2
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50303385
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

651496
SM 5210B-11

SM 5210B-11
5210B BOD, 5 day

Laboratory: Pace Analytical Services - Grand Rapids
Associated Lab Samples: 50303385001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3002830
Associated Lab Samples: 50303385001

Matrix: Water

Analyzed

BOD, 5 day mg/L <2.0 2.0 11/24/21 15:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3002832LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 170198 86 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50303353001
3002833SAMPLE DUPLICATE:

BOD, 5 day mg/L 5.3 2 205160 ug/L
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50303385
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

651960
EPA 7470

EPA 7470
7470 Mercury

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50303385001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3004884
Associated Lab Samples: 50303385001

Matrix: Water

Analyzed

Mercury ug/L <2.0 2.0 11/24/21 13:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3004885LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.35 105 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3004886MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50303064002

3004887

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 101 75-12599 2 205ND 5.0 5.0
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50303385
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

651851
EPA 200.2

EPA 6020
6020 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50303385001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3004560
Associated Lab Samples: 50303385001

Matrix: Water

Analyzed

Arsenic ug/L <1.0 1.0 11/24/21 01:46
Barium ug/L <1.0 1.0 11/24/21 01:46
Cadmium ug/L <0.20 0.20 11/24/21 01:46
Chromium ug/L <2.0 2.0 11/24/21 01:46
Copper ug/L <1.0 1.0 11/24/21 01:46
Lead ug/L <1.0 1.0 11/24/21 01:46
Selenium ug/L <1.0 1.0 11/24/21 01:46
Silver ug/L <0.50 0.50 11/24/21 01:46
Zinc ug/L <3.0 3.0 11/24/21 01:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3004561LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic ug/L 38.740 97 80-120
Barium ug/L 38.240 95 80-120
Cadmium ug/L 38.340 96 80-120
Chromium ug/L 40.840 102 80-120
Copper ug/L 38.640 96 80-120
Lead ug/L 40.040 100 80-120
Selenium ug/L 39.640 99 80-120
Silver ug/L 39.540 99 80-120
Zinc ug/L 37.740 94 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3004562MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50302755001

3004563

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 40 97 75-12594 3 2040<5.0 38.9 37.7
Barium ug/L 40 96 75-12598 1 20408.0 46.5 47.2
Cadmium ug/L 40 97 75-12598 1 2040<1.0 38.8 39.1
Chromium ug/L 40 104 75-125101 3 2040<10.0 42.0 40.9
Copper ug/L 40 96 75-12599 3 2040<4.0 39.0 40.1
Lead ug/L 40 102 75-125103 1 2040<3.0 40.6 41.1
Selenium ug/L 40 100 75-12597 3 2040<5.0 40.8 39.6
Silver ug/L 40 101 75-125102 1 2040<0.20 40.3 40.8
Zinc ug/L 40 94 75-12596 2 2040<10.0 38.6 39.6
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50303385
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

651935
EPA 3511

EPA 8270 by SIM 40E
8270 Water PAH 40 by SIM MSSV

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50303385001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3004807
Associated Lab Samples: 50303385001

Matrix: Water

Analyzed

1-Methylnaphthalene ug/L <1.0 1.0 11/30/21 18:04
2-Methylnaphthalene ug/L <1.0 1.0 11/30/21 18:04
Acenaphthene ug/L <1.0 1.0 11/30/21 18:04
Acenaphthylene ug/L <1.0 1.0 11/30/21 18:04
Anthracene ug/L <0.10 0.10 11/30/21 18:04
Benzo(a)anthracene ug/L <0.10 0.10 11/30/21 18:04
Benzo(a)pyrene ug/L <0.10 0.10 11/30/21 18:04
Benzo(b)fluoranthene ug/L <0.10 0.10 11/30/21 18:04
Benzo(g,h,i)perylene ug/L <0.10 0.10 11/30/21 18:04
Benzo(k)fluoranthene ug/L <0.10 0.10 11/30/21 18:04
Chrysene ug/L <0.50 0.50 11/30/21 18:04
Dibenz(a,h)anthracene ug/L <0.10 0.10 11/30/21 18:04
Fluoranthene ug/L <1.0 1.0 11/30/21 18:04
Fluorene ug/L <1.0 1.0 11/30/21 18:04
Indeno(1,2,3-cd)pyrene ug/L <0.10 0.10 11/30/21 18:04
Naphthalene ug/L <1.0 1.0 11/30/21 18:04
Phenanthrene ug/L <1.0 1.0 11/30/21 18:04
Pyrene ug/L <1.0 1.0 11/30/21 18:04
2-Fluorobiphenyl (S) %. 80 57-136 11/30/21 18:04
p-Terphenyl-d14 (S) %. 98 67-147 11/30/21 18:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3004808LABORATORY CONTROL SAMPLE:
LCSSpike

1-Methylnaphthalene ug/L 24.225 97 48-125
2-Methylnaphthalene ug/L 23.625 95 45-130
Acenaphthene ug/L 23.425 94 64-113
Acenaphthylene ug/L 23.525 94 75-128
Anthracene ug/L 26.225 105 80-131
Benzo(a)anthracene ug/L 24.625 98 83-142
Benzo(a)pyrene ug/L 22.525 90 85-135
Benzo(b)fluoranthene ug/L 25.725 103 88-148
Benzo(g,h,i)perylene ug/L 21.225 85 85-129
Benzo(k)fluoranthene ug/L 25.225 101 87-134
Chrysene ug/L 24.125 96 83-119
Dibenz(a,h)anthracene ug/L 22.425 90 84-134
Fluoranthene ug/L 26.025 104 89-143
Fluorene ug/L 26.125 104 76-129
Indeno(1,2,3-cd)pyrene ug/L 22.525 90 87-132
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50303385
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3004808LABORATORY CONTROL SAMPLE:
LCSSpike

Naphthalene ug/L 22.825 91 49-126
Phenanthrene ug/L 25.125 100 86-127
Pyrene ug/L 25.325 101 81-134
2-Fluorobiphenyl (S) %. 92 57-136
p-Terphenyl-d14 (S) %. 101 67-147

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3004809MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50303529003

3004810

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1-Methylnaphthalene ug/L 25 85 43-13375 12 20250.13J 21.5 19.0
2-Methylnaphthalene ug/L 25 80 44-13471 12 20250.21J 20.2 18.0
Acenaphthene ug/L 25 91 61-12181 11 2025ND 22.7 20.3
Acenaphthylene ug/L 25 94 75-13386 9 2025ND 23.6 21.5
Anthracene ug/L 25 104 80-135105 1 2025ND 26.1 26.3
Benzo(a)anthracene ug/L 25 101 73-151104 2 2025ND 25.3 26.0
Benzo(a)pyrene ug/L 25 93 71-14794 2 2025ND 23.2 23.6
Benzo(b)fluoranthene ug/L 25 103 72-159111 7 2025ND 25.7 27.6
Benzo(g,h,i)perylene ug/L 25 91 71-13993 2 2025ND 22.8 23.3
Benzo(k)fluoranthene ug/L 25 103 72-147100 3 2025ND 25.8 25.0
Chrysene ug/L 25 99 70-131100 1 2025ND 24.7 25.0
Dibenz(a,h)anthracene ug/L 25 95 70-14497 2 2025ND 23.8 24.3
Fluoranthene ug/L 25 103 87-149103 0 2025ND 25.8 25.8
Fluorene ug/L 25 102 75-13596 6 2025ND 25.5 24.0
Indeno(1,2,3-cd)pyrene ug/L 25 97 72-14399 2 2025ND 24.2 24.7
Naphthalene ug/L 25 81 40-13872 11 20251.0 21.2 19.1
Phenanthrene ug/L 25 103 77-141103 0 2025ND 25.7 25.7
Pyrene ug/L 25 104 68-150104 0 2025ND 25.9 26.0
2-Fluorobiphenyl (S) %. 80 57-13661
p-Terphenyl-d14 (S) %. 91 67-14797
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50303385
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

652833
EPA 365.1

EPA 365.1
365.1 Total Phosphorus

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50303385001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3008283
Associated Lab Samples: 50303385001

Matrix: Water

Analyzed

Phosphorus mg/L <0.050 0.050 12/01/21 14:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3008284LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/L 0.480.5 95 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3008285MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50302962002

3008286

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/L 0.5 101 90-11097 2 200.50.36 0.87 0.85
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QUALIFIERS

Pace Project No.:
Project:

50303385
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
Oxygen usage is less than 2.0 for all dilutions set.  The reported value is an estimated less than value and is calculated
for the dilution using the most amount of sample.

B2
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50303385
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50303385001 651496 652378PPDSED-21-J02 SM 5210B-11 SM 5210B-11

50303385001 651851 652085PPDSED-21-J02 EPA 200.2 EPA 6020

50303385001 651960 652455PPDSED-21-J02 EPA 7470 EPA 7470

50303385001 651935 652997PPDSED-21-J02 EPA 3511 EPA 8270 by SIM 40E

50303385001 652833 653153PPDSED-21-J02 EPA 365.1 EPA 365.1
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December 09, 2021

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50303676

50303676
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on November 23, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Green Bay

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech
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CERTIFICATIONS

Pace Project No.:
Project:

50303676
PENDAM

Pace Analytical Services Green Bay
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0
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SAMPLE SUMMARY

Pace Project No.:
Project:

50303676
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50303676001 PPDSED-21-B03 Solid 11/19/21 12:10 11/23/21 10:15

50303676002 PPDSED-21-B02 Solid 11/19/21 12:45 11/23/21 10:15

50303676003 PPDSED-21-B01 Solid 11/19/21 13:15 11/23/21 10:15

50303676004 PPDSED-21-C01 Solid 11/19/21 14:00 11/23/21 10:15

50303676005 PPDSED-21-C01FD Solid 11/19/21 14:00 11/23/21 10:15

50303676006 PPDSED-21-C02 Solid 11/19/21 14:25 11/23/21 10:15

50303676007 PPDSED-21-C03 Solid 11/19/21 14:50 11/23/21 10:15

50303676008 PPDSED-21-A01 Solid 11/19/21 15:40 11/23/21 10:15

50303676009 PPDSED-21-A03b Solid 11/19/21 16:15 11/23/21 10:15

50303676010 PPDSED-21-A02b Solid 11/19/21 16:45 11/23/21 10:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50303676
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50303676001 PPDSED-21-B03 EPA 6020B 9 PASI-GKXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GAH

EPA 365.4 1 PASI-GDAW

50303676002 PPDSED-21-B02 EPA 6020B 9 PASI-GKXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GAH

EPA 365.4 1 PASI-GDAW

50303676003 PPDSED-21-B01 EPA 6020B 9 PASI-GKXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GAH

EPA 365.4 1 PASI-GDAW

50303676004 PPDSED-21-C01 EPA 6020B 9 PASI-GKXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GAH

EPA 365.4 1 PASI-GDAW

50303676005 PPDSED-21-C01FD EPA 6020B 9 PASI-GKXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GAH

EPA 365.4 1 PASI-GDAW

50303676006 PPDSED-21-C02 EPA 6020B 9 PASI-GKXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GAH

EPA 365.4 1 PASI-GDAW

50303676007 PPDSED-21-C03 EPA 6020B 9 PASI-GKXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GAH

EPA 365.4 1 PASI-GDAW

50303676008 PPDSED-21-A01 EPA 6020B 9 PASI-GKXS

EPA 7471 1 PASI-GAJT
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50303676
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GAH

EPA 365.4 1 PASI-GDAW

50303676009 PPDSED-21-A03b EPA 6020B 9 PASI-GKXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GAH

EPA 365.4 1 PASI-GDAW

50303676010 PPDSED-21-A02b EPA 6020B 9 PASI-GKXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GAH

EPA 365.4 1 PASI-GDAW

PASI-G = Pace Analytical Services - Green Bay

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303676
PENDAM

Sample: PPDSED-21-B03 Lab ID: 50303676001 Collected: 11/19/21 12:10 Received: 11/23/21 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 6.4 mg/kg 12/04/21 17:51 7440-38-211/29/21 07:221.4 6.667
Barium 139 mg/kg 12/04/21 17:51 7440-39-311/29/21 07:221.4 6.667
Cadmium <1.0 mg/kg 12/04/21 17:51 7440-43-9 D311/29/21 07:221.0 6.667
Chromium 6.8 mg/kg 12/04/21 17:51 7440-47-311/29/21 07:223.2 6.667
Copper 5.2 mg/kg 12/04/21 17:51 7440-50-811/29/21 07:222.8 6.667
Lead 5.7 mg/kg 12/04/21 17:51 7439-92-111/29/21 07:221.0 6.667
Selenium <1.0 mg/kg 12/04/21 17:51 7782-49-2 D311/29/21 07:221.0 6.667
Silver <0.52 mg/kg 12/04/21 17:51 7440-22-4 D311/29/21 07:220.52 6.667
Zinc <36.5 mg/kg 12/04/21 17:51 7440-66-6 D3,M011/29/21 07:2236.5 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.056 mg/kg 12/08/21 12:20 7439-97-612/07/21 12:170.055 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <26.2 ug/kg 12/01/21 15:20 83-32-912/01/21 09:2326.2 1
Acenaphthylene <26.2 ug/kg 12/01/21 15:20 208-96-812/01/21 09:2326.2 1
Anthracene <26.2 ug/kg 12/01/21 15:20 120-12-712/01/21 09:2326.2 1
Benzo(a)anthracene <26.2 ug/kg 12/01/21 15:20 56-55-312/01/21 09:2326.2 1
Benzo(a)pyrene <26.2 ug/kg 12/01/21 15:20 50-32-812/01/21 09:2326.2 1
Benzo(b)fluoranthene <26.2 ug/kg 12/01/21 15:20 205-99-212/01/21 09:2326.2 1
Benzo(g,h,i)perylene <26.2 ug/kg 12/01/21 15:20 191-24-212/01/21 09:2326.2 1
Benzo(k)fluoranthene <26.2 ug/kg 12/01/21 15:20 207-08-912/01/21 09:2326.2 1
Chrysene <26.2 ug/kg 12/01/21 15:20 218-01-912/01/21 09:2326.2 1
Dibenz(a,h)anthracene <26.2 ug/kg 12/01/21 15:20 53-70-312/01/21 09:2326.2 1
Fluoranthene <26.2 ug/kg 12/01/21 15:20 206-44-012/01/21 09:2326.2 1
Fluorene <26.2 ug/kg 12/01/21 15:20 86-73-712/01/21 09:2326.2 1
Indeno(1,2,3-cd)pyrene <26.2 ug/kg 12/01/21 15:20 193-39-512/01/21 09:2326.2 1
Naphthalene <26.2 ug/kg 12/01/21 15:20 91-20-312/01/21 09:2326.2 1
Phenanthrene <26.2 ug/kg 12/01/21 15:20 85-01-812/01/21 09:2326.2 1
Pyrene <26.2 ug/kg 12/01/21 15:20 129-00-012/01/21 09:2326.2 1
Surrogates
2-Fluorobiphenyl (S) 51 % 12/01/21 15:20 321-60-812/01/21 09:2336-86 1
Terphenyl-d14 (S) 49 % 12/01/21 15:20 1718-51-012/01/21 09:2341-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 36.4 % 11/30/21 08:580.10 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 392 mg/kg 12/08/21 14:43 7723-14-012/08/21 07:5029.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303676
PENDAM

Sample: PPDSED-21-B02 Lab ID: 50303676002 Collected: 11/19/21 12:45 Received: 11/23/21 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 5.3 mg/kg 12/04/21 18:20 7440-38-211/29/21 07:221.3 6.667
Barium 138 mg/kg 12/04/21 18:20 7440-39-311/29/21 07:221.3 6.667
Cadmium <0.99 mg/kg 12/04/21 18:20 7440-43-9 D311/29/21 07:220.99 6.667
Chromium 5.4 mg/kg 12/04/21 18:20 7440-47-311/29/21 07:223.0 6.667
Copper 2.8 mg/kg 12/04/21 18:20 7440-50-811/29/21 07:222.7 6.667
Lead 2.7 mg/kg 12/04/21 18:20 7439-92-111/29/21 07:220.99 6.667
Selenium <0.99 mg/kg 12/04/21 18:20 7782-49-2 D311/29/21 07:220.99 6.667
Silver <0.50 mg/kg 12/04/21 18:20 7440-22-4 D311/29/21 07:220.50 6.667
Zinc <34.5 mg/kg 12/04/21 18:20 7440-66-6 D311/29/21 07:2234.5 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury <0.052 mg/kg 12/08/21 12:27 7439-97-612/07/21 12:170.052 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <24.9 ug/kg 12/01/21 15:37 83-32-912/01/21 09:2324.9 1
Acenaphthylene <24.9 ug/kg 12/01/21 15:37 208-96-812/01/21 09:2324.9 1
Anthracene <24.9 ug/kg 12/01/21 15:37 120-12-712/01/21 09:2324.9 1
Benzo(a)anthracene <24.9 ug/kg 12/01/21 15:37 56-55-312/01/21 09:2324.9 1
Benzo(a)pyrene <24.9 ug/kg 12/01/21 15:37 50-32-812/01/21 09:2324.9 1
Benzo(b)fluoranthene <24.9 ug/kg 12/01/21 15:37 205-99-212/01/21 09:2324.9 1
Benzo(g,h,i)perylene <24.9 ug/kg 12/01/21 15:37 191-24-212/01/21 09:2324.9 1
Benzo(k)fluoranthene <24.9 ug/kg 12/01/21 15:37 207-08-912/01/21 09:2324.9 1
Chrysene <24.9 ug/kg 12/01/21 15:37 218-01-912/01/21 09:2324.9 1
Dibenz(a,h)anthracene <24.9 ug/kg 12/01/21 15:37 53-70-312/01/21 09:2324.9 1
Fluoranthene <24.9 ug/kg 12/01/21 15:37 206-44-012/01/21 09:2324.9 1
Fluorene <24.9 ug/kg 12/01/21 15:37 86-73-712/01/21 09:2324.9 1
Indeno(1,2,3-cd)pyrene <24.9 ug/kg 12/01/21 15:37 193-39-512/01/21 09:2324.9 1
Naphthalene <24.9 ug/kg 12/01/21 15:37 91-20-312/01/21 09:2324.9 1
Phenanthrene <24.9 ug/kg 12/01/21 15:37 85-01-812/01/21 09:2324.9 1
Pyrene <24.9 ug/kg 12/01/21 15:37 129-00-012/01/21 09:2324.9 1
Surrogates
2-Fluorobiphenyl (S) 45 % 12/01/21 15:37 321-60-812/01/21 09:2336-86 1
Terphenyl-d14 (S) 54 % 12/01/21 15:37 1718-51-012/01/21 09:2341-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 32.9 % 11/30/21 08:580.10 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 326 mg/kg 12/08/21 14:46 7723-14-012/08/21 07:5023.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303676
PENDAM

Sample: PPDSED-21-B01 Lab ID: 50303676003 Collected: 11/19/21 13:15 Received: 11/23/21 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 7.0 mg/kg 12/04/21 18:50 7440-38-211/29/21 07:221.6 6.667
Barium 98.7 mg/kg 12/04/21 18:50 7440-39-311/29/21 07:221.5 6.667
Cadmium <1.2 mg/kg 12/04/21 18:50 7440-43-9 D311/29/21 07:221.2 6.667
Chromium 10.2 mg/kg 12/04/21 18:50 7440-47-311/29/21 07:223.6 6.667
Copper 12.2 mg/kg 12/04/21 18:50 7440-50-811/29/21 07:223.2 6.667
Lead 22.0 mg/kg 12/04/21 18:50 7439-92-111/29/21 07:221.2 6.667
Selenium <1.2 mg/kg 12/04/21 18:50 7782-49-2 D311/29/21 07:221.2 6.667
Silver <0.59 mg/kg 12/04/21 18:50 7440-22-4 D311/29/21 07:220.59 6.667
Zinc 50.3 mg/kg 12/04/21 18:50 7440-66-611/29/21 07:2241.1 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.44 mg/kg 12/08/21 12:29 7439-97-612/07/21 12:170.058 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <29.8 ug/kg 12/01/21 15:54 83-32-912/01/21 09:2329.8 1
Acenaphthylene <29.8 ug/kg 12/01/21 15:54 208-96-812/01/21 09:2329.8 1
Anthracene 104 ug/kg 12/01/21 15:54 120-12-712/01/21 09:2329.8 1
Benzo(a)anthracene 318 ug/kg 12/01/21 15:54 56-55-312/01/21 09:2329.8 1
Benzo(a)pyrene 349 ug/kg 12/01/21 15:54 50-32-812/01/21 09:2329.8 1
Benzo(b)fluoranthene 446 ug/kg 12/01/21 15:54 205-99-212/01/21 09:2329.8 1
Benzo(g,h,i)perylene 205 ug/kg 12/01/21 15:54 191-24-212/01/21 09:2329.8 1
Benzo(k)fluoranthene 163 ug/kg 12/01/21 15:54 207-08-912/01/21 09:2329.8 1
Chrysene 280 ug/kg 12/01/21 15:54 218-01-912/01/21 09:2329.8 1
Dibenz(a,h)anthracene 54.9 ug/kg 12/01/21 15:54 53-70-312/01/21 09:2329.8 1
Fluoranthene 456 ug/kg 12/01/21 15:54 206-44-012/01/21 09:2329.8 1
Fluorene <29.8 ug/kg 12/01/21 15:54 86-73-712/01/21 09:2329.8 1
Indeno(1,2,3-cd)pyrene 170 ug/kg 12/01/21 15:54 193-39-512/01/21 09:2329.8 1
Naphthalene <29.8 ug/kg 12/01/21 15:54 91-20-312/01/21 09:2329.8 1
Phenanthrene 256 ug/kg 12/01/21 15:54 85-01-812/01/21 09:2329.8 1
Pyrene 446 ug/kg 12/01/21 15:54 129-00-012/01/21 09:2329.8 1
Surrogates
2-Fluorobiphenyl (S) 54 % 12/01/21 15:54 321-60-812/01/21 09:2336-86 1
Terphenyl-d14 (S) 74 % 12/01/21 15:54 1718-51-012/01/21 09:2341-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 44.0 % 11/30/21 08:580.10 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 392 mg/kg 12/08/21 14:47 7723-14-012/08/21 07:5028.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
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Grand Rapids, MI 49512
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Page 8 of 25



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50303676
PENDAM

Sample: PPDSED-21-C01 Lab ID: 50303676004 Collected: 11/19/21 14:00 Received: 11/23/21 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 12.6 mg/kg 12/04/21 18:57 7440-38-211/29/21 07:221.2 6.667
Barium 120 mg/kg 12/04/21 18:57 7440-39-311/29/21 07:221.1 6.667
Cadmium <0.87 mg/kg 12/04/21 18:57 7440-43-9 D311/29/21 07:220.87 6.667
Chromium 9.3 mg/kg 12/04/21 18:57 7440-47-311/29/21 07:222.7 6.667
Copper 4.9 mg/kg 12/04/21 18:57 7440-50-811/29/21 07:222.3 6.667
Lead 4.6 mg/kg 12/04/21 18:57 7439-92-111/29/21 07:220.87 6.667
Selenium <0.87 mg/kg 12/04/21 18:57 7782-49-2 D311/29/21 07:220.87 6.667
Silver <0.44 mg/kg 12/04/21 18:57 7440-22-4 D311/29/21 07:220.44 6.667
Zinc <30.4 mg/kg 12/04/21 18:57 7440-66-6 D311/29/21 07:2230.4 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury <0.046 mg/kg 12/08/21 12:32 7439-97-612/07/21 12:170.046 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <23.6 ug/kg 12/01/21 16:12 83-32-912/01/21 09:2323.6 1
Acenaphthylene <23.6 ug/kg 12/01/21 16:12 208-96-812/01/21 09:2323.6 1
Anthracene <23.6 ug/kg 12/01/21 16:12 120-12-712/01/21 09:2323.6 1
Benzo(a)anthracene <23.6 ug/kg 12/01/21 16:12 56-55-312/01/21 09:2323.6 1
Benzo(a)pyrene <23.6 ug/kg 12/01/21 16:12 50-32-812/01/21 09:2323.6 1
Benzo(b)fluoranthene <23.6 ug/kg 12/01/21 16:12 205-99-212/01/21 09:2323.6 1
Benzo(g,h,i)perylene <23.6 ug/kg 12/01/21 16:12 191-24-212/01/21 09:2323.6 1
Benzo(k)fluoranthene <23.6 ug/kg 12/01/21 16:12 207-08-912/01/21 09:2323.6 1
Chrysene <23.6 ug/kg 12/01/21 16:12 218-01-912/01/21 09:2323.6 1
Dibenz(a,h)anthracene <23.6 ug/kg 12/01/21 16:12 53-70-312/01/21 09:2323.6 1
Fluoranthene <23.6 ug/kg 12/01/21 16:12 206-44-012/01/21 09:2323.6 1
Fluorene <23.6 ug/kg 12/01/21 16:12 86-73-712/01/21 09:2323.6 1
Indeno(1,2,3-cd)pyrene <23.6 ug/kg 12/01/21 16:12 193-39-512/01/21 09:2323.6 1
Naphthalene <23.6 ug/kg 12/01/21 16:12 91-20-312/01/21 09:2323.6 1
Phenanthrene <23.6 ug/kg 12/01/21 16:12 85-01-812/01/21 09:2323.6 1
Pyrene <23.6 ug/kg 12/01/21 16:12 129-00-012/01/21 09:2323.6 1
Surrogates
2-Fluorobiphenyl (S) 46 % 12/01/21 16:12 321-60-812/01/21 09:2336-86 1
Terphenyl-d14 (S) 57 % 12/01/21 16:12 1718-51-012/01/21 09:2341-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 29.3 % 11/30/21 08:580.10 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 450 mg/kg 12/08/21 14:48 7723-14-012/08/21 07:5020.9 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303676
PENDAM

Sample: PPDSED-21-C01FD Lab ID: 50303676005 Collected: 11/19/21 14:00 Received: 11/23/21 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 8.9 mg/kg 12/04/21 19:05 7440-38-211/29/21 07:221.2 6.667
Barium 117 mg/kg 12/04/21 19:05 7440-39-311/29/21 07:221.2 6.667
Cadmium <0.94 mg/kg 12/04/21 19:05 7440-43-9 D311/29/21 07:220.94 6.667
Chromium 8.9 mg/kg 12/04/21 19:05 7440-47-311/29/21 07:222.9 6.667
Copper 6.0 mg/kg 12/04/21 19:05 7440-50-811/29/21 07:222.5 6.667
Lead 4.6 mg/kg 12/04/21 19:05 7439-92-111/29/21 07:220.94 6.667
Selenium <0.94 mg/kg 12/04/21 19:05 7782-49-2 D311/29/21 07:220.94 6.667
Silver <0.47 mg/kg 12/04/21 19:05 7440-22-4 D311/29/21 07:220.47 6.667
Zinc <32.8 mg/kg 12/04/21 19:05 7440-66-6 D311/29/21 07:2232.8 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.054 mg/kg 12/08/21 12:39 7439-97-612/07/21 12:170.050 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <23.8 ug/kg 12/01/21 16:29 83-32-912/01/21 09:2323.8 1
Acenaphthylene <23.8 ug/kg 12/01/21 16:29 208-96-812/01/21 09:2323.8 1
Anthracene <23.8 ug/kg 12/01/21 16:29 120-12-712/01/21 09:2323.8 1
Benzo(a)anthracene <23.8 ug/kg 12/01/21 16:29 56-55-312/01/21 09:2323.8 1
Benzo(a)pyrene <23.8 ug/kg 12/01/21 16:29 50-32-812/01/21 09:2323.8 1
Benzo(b)fluoranthene <23.8 ug/kg 12/01/21 16:29 205-99-212/01/21 09:2323.8 1
Benzo(g,h,i)perylene <23.8 ug/kg 12/01/21 16:29 191-24-212/01/21 09:2323.8 1
Benzo(k)fluoranthene <23.8 ug/kg 12/01/21 16:29 207-08-912/01/21 09:2323.8 1
Chrysene <23.8 ug/kg 12/01/21 16:29 218-01-912/01/21 09:2323.8 1
Dibenz(a,h)anthracene <23.8 ug/kg 12/01/21 16:29 53-70-312/01/21 09:2323.8 1
Fluoranthene <23.8 ug/kg 12/01/21 16:29 206-44-012/01/21 09:2323.8 1
Fluorene <23.8 ug/kg 12/01/21 16:29 86-73-712/01/21 09:2323.8 1
Indeno(1,2,3-cd)pyrene <23.8 ug/kg 12/01/21 16:29 193-39-512/01/21 09:2323.8 1
Naphthalene <23.8 ug/kg 12/01/21 16:29 91-20-312/01/21 09:2323.8 1
Phenanthrene <23.8 ug/kg 12/01/21 16:29 85-01-812/01/21 09:2323.8 1
Pyrene <23.8 ug/kg 12/01/21 16:29 129-00-012/01/21 09:2323.8 1
Surrogates
2-Fluorobiphenyl (S) 62 % 12/01/21 16:29 321-60-812/01/21 09:2336-86 1
Terphenyl-d14 (S) 66 % 12/01/21 16:29 1718-51-012/01/21 09:2341-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 29.7 % 11/30/21 08:580.10 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 474 mg/kg 12/08/21 14:52 7723-14-012/08/21 07:5017.9 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303676
PENDAM

Sample: PPDSED-21-C02 Lab ID: 50303676006 Collected: 11/19/21 14:25 Received: 11/23/21 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 5.9 mg/kg 12/04/21 19:12 7440-38-211/29/21 07:221.1 6.667
Barium 62.1 mg/kg 12/04/21 19:12 7440-39-311/29/21 07:221.1 6.667
Cadmium <0.84 mg/kg 12/04/21 19:12 7440-43-9 D311/29/21 07:220.84 6.667
Chromium 17.6 mg/kg 12/04/21 19:12 7440-47-311/29/21 07:222.6 6.667
Copper 15.4 mg/kg 12/04/21 19:12 7440-50-811/29/21 07:222.3 6.667
Lead 23.2 mg/kg 12/04/21 19:12 7439-92-111/29/21 07:220.84 6.667
Selenium <0.84 mg/kg 12/04/21 19:12 7782-49-2 D311/29/21 07:220.84 6.667
Silver 1.5 mg/kg 12/04/21 19:12 7440-22-411/29/21 07:220.42 6.667
Zinc 74.6 mg/kg 12/04/21 19:12 7440-66-611/29/21 07:2229.4 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.27 mg/kg 12/08/21 12:41 7439-97-612/07/21 12:170.042 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <432 ug/kg 12/02/21 17:38 83-32-912/01/21 09:23432 20
Acenaphthylene 463 ug/kg 12/02/21 17:38 208-96-812/01/21 09:23432 20
Anthracene 637 ug/kg 12/02/21 17:38 120-12-712/01/21 09:23432 20
Benzo(a)anthracene 1930 ug/kg 12/02/21 17:38 56-55-312/01/21 09:23432 20
Benzo(a)pyrene 2380 ug/kg 12/02/21 17:38 50-32-812/01/21 09:23432 20
Benzo(b)fluoranthene 2460 ug/kg 12/02/21 17:38 205-99-212/01/21 09:23432 20
Benzo(g,h,i)perylene 1400 ug/kg 12/02/21 17:38 191-24-212/01/21 09:23432 20
Benzo(k)fluoranthene 1030 ug/kg 12/02/21 17:38 207-08-912/01/21 09:23432 20
Chrysene 2180 ug/kg 12/02/21 17:38 218-01-912/01/21 09:23432 20
Dibenz(a,h)anthracene <432 ug/kg 12/02/21 17:38 53-70-312/01/21 09:23432 20
Fluoranthene 3780 ug/kg 12/02/21 17:38 206-44-012/01/21 09:23432 20
Fluorene <432 ug/kg 12/02/21 17:38 86-73-712/01/21 09:23432 20
Indeno(1,2,3-cd)pyrene 1130 ug/kg 12/02/21 17:38 193-39-512/01/21 09:23432 20
Naphthalene <432 ug/kg 12/02/21 17:38 91-20-312/01/21 09:23432 20
Phenanthrene 1900 ug/kg 12/02/21 17:38 85-01-812/01/21 09:23432 20
Pyrene 3020 ug/kg 12/02/21 17:38 129-00-012/01/21 09:23432 20
Surrogates
2-Fluorobiphenyl (S) 44 % 12/02/21 17:38 321-60-812/01/21 09:2336-86 20
Terphenyl-d14 (S) 45 % 12/02/21 17:38 1718-51-012/01/21 09:2341-97 20

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 22.7 % 11/30/21 08:580.10 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1000 mg/kg 12/08/21 15:12 7723-14-012/08/21 07:5090.5 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 11 of 25
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303676
PENDAM

Sample: PPDSED-21-C03 Lab ID: 50303676007 Collected: 11/19/21 14:50 Received: 11/23/21 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 6.9 mg/kg 12/04/21 19:19 7440-38-211/29/21 07:221.1 6.667
Barium 71.4 mg/kg 12/04/21 19:19 7440-39-311/29/21 07:221.1 6.667
Cadmium 0.85 mg/kg 12/04/21 19:19 7440-43-911/29/21 07:220.84 6.667
Chromium 18.3 mg/kg 12/04/21 19:19 7440-47-311/29/21 07:222.5 6.667
Copper 19.5 mg/kg 12/04/21 19:19 7440-50-811/29/21 07:222.2 6.667
Lead 38.3 mg/kg 12/04/21 19:19 7439-92-111/29/21 07:220.84 6.667
Selenium <0.84 mg/kg 12/04/21 19:19 7782-49-2 D311/29/21 07:220.84 6.667
Silver 2.3 mg/kg 12/04/21 19:19 7440-22-411/29/21 07:220.42 6.667
Zinc 86.6 mg/kg 12/04/21 19:19 7440-66-611/29/21 07:2229.2 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.39 mg/kg 12/08/21 12:43 7439-97-612/07/21 12:170.044 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <84.2 ug/kg 12/02/21 17:55 83-32-912/01/21 09:2384.2 4
Acenaphthylene 114 ug/kg 12/02/21 17:55 208-96-812/01/21 09:2384.2 4
Anthracene 242 ug/kg 12/02/21 17:55 120-12-712/01/21 09:2384.2 4
Benzo(a)anthracene 462 ug/kg 12/02/21 17:55 56-55-312/01/21 09:2384.2 4
Benzo(a)pyrene 436 ug/kg 12/02/21 17:55 50-32-812/01/21 09:2384.2 4
Benzo(b)fluoranthene 525 ug/kg 12/02/21 17:55 205-99-212/01/21 09:2384.2 4
Benzo(g,h,i)perylene 255 ug/kg 12/02/21 17:55 191-24-212/01/21 09:2384.2 4
Benzo(k)fluoranthene 230 ug/kg 12/02/21 17:55 207-08-912/01/21 09:2384.2 4
Chrysene 497 ug/kg 12/02/21 17:55 218-01-912/01/21 09:2384.2 4
Dibenz(a,h)anthracene <84.2 ug/kg 12/02/21 17:55 53-70-312/01/21 09:2384.2 4
Fluoranthene 1060 ug/kg 12/02/21 17:55 206-44-012/01/21 09:2384.2 4
Fluorene 109 ug/kg 12/02/21 17:55 86-73-712/01/21 09:2384.2 4
Indeno(1,2,3-cd)pyrene 216 ug/kg 12/02/21 17:55 193-39-512/01/21 09:2384.2 4
Naphthalene <84.2 ug/kg 12/02/21 17:55 91-20-312/01/21 09:2384.2 4
Phenanthrene 772 ug/kg 12/02/21 17:55 85-01-812/01/21 09:2384.2 4
Pyrene 784 ug/kg 12/02/21 17:55 129-00-012/01/21 09:2384.2 4
Surrogates
2-Fluorobiphenyl (S) 65 % 12/02/21 17:55 321-60-812/01/21 09:2336-86 4
Terphenyl-d14 (S) 66 % 12/02/21 17:55 1718-51-012/01/21 09:2341-97 4

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 20.7 % 11/30/21 08:580.10 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 927 mg/kg 12/08/21 15:14 7723-14-012/08/21 07:5084.9 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 12 of 25



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50303676
PENDAM

Sample: PPDSED-21-A01 Lab ID: 50303676008 Collected: 11/19/21 15:40 Received: 11/23/21 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 9.2 mg/kg 12/04/21 19:27 7440-38-211/29/21 07:221.5 6.667
Barium 146 mg/kg 12/04/21 19:27 7440-39-311/29/21 07:221.5 6.667
Cadmium 2.4 mg/kg 12/04/21 19:27 7440-43-911/29/21 07:221.1 6.667
Chromium 40.4 mg/kg 12/04/21 19:27 7440-47-311/29/21 07:223.5 6.667
Copper 48.8 mg/kg 12/04/21 19:27 7440-50-811/29/21 07:223.0 6.667
Lead 87.1 mg/kg 12/04/21 19:27 7439-92-111/29/21 07:221.1 6.667
Selenium <1.1 mg/kg 12/04/21 19:27 7782-49-2 D311/29/21 07:221.1 6.667
Silver 5.6 mg/kg 12/04/21 19:27 7440-22-411/29/21 07:220.57 6.667
Zinc 216 mg/kg 12/04/21 19:27 7440-66-611/29/21 07:2239.6 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 1.3 mg/kg 12/08/21 12:46 7439-97-612/07/21 12:170.059 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <59.0 ug/kg 12/02/21 18:12 83-32-912/01/21 09:2359.0 2
Acenaphthylene 78.2 ug/kg 12/02/21 18:12 208-96-812/01/21 09:2359.0 2
Anthracene 160 ug/kg 12/02/21 18:12 120-12-712/01/21 09:2359.0 2
Benzo(a)anthracene 499 ug/kg 12/02/21 18:12 56-55-312/01/21 09:2359.0 2
Benzo(a)pyrene 548 ug/kg 12/02/21 18:12 50-32-812/01/21 09:2359.0 2
Benzo(b)fluoranthene 672 ug/kg 12/02/21 18:12 205-99-212/01/21 09:2359.0 2
Benzo(g,h,i)perylene 328 ug/kg 12/02/21 18:12 191-24-212/01/21 09:2359.0 2
Benzo(k)fluoranthene 260 ug/kg 12/02/21 18:12 207-08-912/01/21 09:2359.0 2
Chrysene 563 ug/kg 12/02/21 18:12 218-01-912/01/21 09:2359.0 2
Dibenz(a,h)anthracene 78.6 ug/kg 12/02/21 18:12 53-70-312/01/21 09:2359.0 2
Fluoranthene 1080 ug/kg 12/02/21 18:12 206-44-012/01/21 09:2359.0 2
Fluorene <59.0 ug/kg 12/02/21 18:12 86-73-712/01/21 09:2359.0 2
Indeno(1,2,3-cd)pyrene 279 ug/kg 12/02/21 18:12 193-39-512/01/21 09:2359.0 2
Naphthalene <59.0 ug/kg 12/02/21 18:12 91-20-312/01/21 09:2359.0 2
Phenanthrene 497 ug/kg 12/02/21 18:12 85-01-812/01/21 09:2359.0 2
Pyrene 823 ug/kg 12/02/21 18:12 129-00-012/01/21 09:2359.0 2
Surrogates
2-Fluorobiphenyl (S) 43 % 12/02/21 18:12 321-60-812/01/21 09:2336-86 2
Terphenyl-d14 (S) 48 % 12/02/21 18:12 1718-51-012/01/21 09:2341-97 2

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 43.4 % 11/30/21 08:580.10 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1990 mg/kg 12/08/21 15:15 7723-14-012/08/21 07:50172 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 13 of 25
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303676
PENDAM

Sample: PPDSED-21-A03b Lab ID: 50303676009 Collected: 11/19/21 16:15 Received: 11/23/21 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 6.0 mg/kg 12/04/21 19:34 7440-38-211/29/21 07:221.4 6.667
Barium 134 mg/kg 12/04/21 19:34 7440-39-311/29/21 07:221.3 6.667
Cadmium <1.0 mg/kg 12/04/21 19:34 7440-43-9 D311/29/21 07:221.0 6.667
Chromium 7.3 mg/kg 12/04/21 19:34 7440-47-311/29/21 07:223.1 6.667
Copper 5.9 mg/kg 12/04/21 19:34 7440-50-811/29/21 07:222.8 6.667
Lead 4.0 mg/kg 12/04/21 19:34 7439-92-111/29/21 07:221.0 6.667
Selenium <1.0 mg/kg 12/04/21 19:34 7782-49-2 D311/29/21 07:221.0 6.667
Silver <0.51 mg/kg 12/04/21 19:34 7440-22-4 D311/29/21 07:220.51 6.667
Zinc <35.9 mg/kg 12/04/21 19:34 7440-66-6 D311/29/21 07:2235.9 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury <0.054 mg/kg 12/08/21 12:48 7439-97-612/07/21 12:170.054 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <26.0 ug/kg 12/01/21 16:46 83-32-912/01/21 09:2326.0 1
Acenaphthylene <26.0 ug/kg 12/01/21 16:46 208-96-812/01/21 09:2326.0 1
Anthracene <26.0 ug/kg 12/01/21 16:46 120-12-712/01/21 09:2326.0 1
Benzo(a)anthracene <26.0 ug/kg 12/01/21 16:46 56-55-312/01/21 09:2326.0 1
Benzo(a)pyrene <26.0 ug/kg 12/01/21 16:46 50-32-812/01/21 09:2326.0 1
Benzo(b)fluoranthene <26.0 ug/kg 12/01/21 16:46 205-99-212/01/21 09:2326.0 1
Benzo(g,h,i)perylene <26.0 ug/kg 12/01/21 16:46 191-24-212/01/21 09:2326.0 1
Benzo(k)fluoranthene <26.0 ug/kg 12/01/21 16:46 207-08-912/01/21 09:2326.0 1
Chrysene <26.0 ug/kg 12/01/21 16:46 218-01-912/01/21 09:2326.0 1
Dibenz(a,h)anthracene <26.0 ug/kg 12/01/21 16:46 53-70-312/01/21 09:2326.0 1
Fluoranthene <26.0 ug/kg 12/01/21 16:46 206-44-012/01/21 09:2326.0 1
Fluorene <26.0 ug/kg 12/01/21 16:46 86-73-712/01/21 09:2326.0 1
Indeno(1,2,3-cd)pyrene <26.0 ug/kg 12/01/21 16:46 193-39-512/01/21 09:2326.0 1
Naphthalene <26.0 ug/kg 12/01/21 16:46 91-20-312/01/21 09:2326.0 1
Phenanthrene <26.0 ug/kg 12/01/21 16:46 85-01-812/01/21 09:2326.0 1
Pyrene <26.0 ug/kg 12/01/21 16:46 129-00-012/01/21 09:2326.0 1
Surrogates
2-Fluorobiphenyl (S) 44 % 12/01/21 16:46 321-60-812/01/21 09:2336-86 1
Terphenyl-d14 (S) 56 % 12/01/21 16:46 1718-51-012/01/21 09:2341-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 35.6 % 11/30/21 08:580.10 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 413 mg/kg 12/08/21 14:56 7723-14-012/08/21 07:5022.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 14 of 25
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50303676
PENDAM

Sample: PPDSED-21-A02b Lab ID: 50303676010 Collected: 11/19/21 16:45 Received: 11/23/21 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 5.6 mg/kg 12/04/21 19:41 7440-38-211/29/21 07:221.0 6.667
Barium 33.4 mg/kg 12/04/21 19:41 7440-39-311/29/21 07:221.0 6.667
Cadmium <0.78 mg/kg 12/04/21 19:41 7440-43-9 D311/29/21 07:220.78 6.667
Chromium 12.8 mg/kg 12/04/21 19:41 7440-47-311/29/21 07:222.4 6.667
Copper 6.3 mg/kg 12/04/21 19:41 7440-50-811/29/21 07:222.1 6.667
Lead 9.0 mg/kg 12/04/21 19:41 7439-92-111/29/21 07:220.78 6.667
Selenium <0.78 mg/kg 12/04/21 19:41 7782-49-2 D311/29/21 07:220.78 6.667
Silver <0.39 mg/kg 12/04/21 19:41 7440-22-4 D311/29/21 07:220.39 6.667
Zinc 40.5 mg/kg 12/04/21 19:41 7440-66-611/29/21 07:2227.1 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.045 mg/kg 12/08/21 12:50 7439-97-612/07/21 12:170.039 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <81.5 ug/kg 12/02/21 18:29 83-32-912/01/21 09:2381.5 4
Acenaphthylene <81.5 ug/kg 12/02/21 18:29 208-96-812/01/21 09:2381.5 4
Anthracene 100 ug/kg 12/02/21 18:29 120-12-712/01/21 09:2381.5 4
Benzo(a)anthracene 456 ug/kg 12/02/21 18:29 56-55-312/01/21 09:2381.5 4
Benzo(a)pyrene 545 ug/kg 12/02/21 18:29 50-32-812/01/21 09:2381.5 4
Benzo(b)fluoranthene 714 ug/kg 12/02/21 18:29 205-99-212/01/21 09:2381.5 4
Benzo(g,h,i)perylene 346 ug/kg 12/02/21 18:29 191-24-212/01/21 09:2381.5 4
Benzo(k)fluoranthene 261 ug/kg 12/02/21 18:29 207-08-912/01/21 09:2381.5 4
Chrysene 495 ug/kg 12/02/21 18:29 218-01-912/01/21 09:2381.5 4
Dibenz(a,h)anthracene 86.8 ug/kg 12/02/21 18:29 53-70-312/01/21 09:2381.5 4
Fluoranthene 799 ug/kg 12/02/21 18:29 206-44-012/01/21 09:2381.5 4
Fluorene <81.5 ug/kg 12/02/21 18:29 86-73-712/01/21 09:2381.5 4
Indeno(1,2,3-cd)pyrene 305 ug/kg 12/02/21 18:29 193-39-512/01/21 09:2381.5 4
Naphthalene <81.5 ug/kg 12/02/21 18:29 91-20-312/01/21 09:2381.5 4
Phenanthrene 272 ug/kg 12/02/21 18:29 85-01-812/01/21 09:2381.5 4
Pyrene 631 ug/kg 12/02/21 18:29 129-00-012/01/21 09:2381.5 4
Surrogates
2-Fluorobiphenyl (S) 48 % 12/02/21 18:29 321-60-812/01/21 09:2336-86 4
Terphenyl-d14 (S) 52 % 12/02/21 18:29 1718-51-012/01/21 09:2341-97 4

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 17.9 % 11/30/21 08:580.10 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1640 mg/kg 12/08/21 15:18 7723-14-012/08/21 07:50116 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 15 of 25
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50303676
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

403466
EPA 7471

EPA 7471
7471 Mercury

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50303676001, 50303676002, 50303676003, 50303676004, 50303676005, 50303676006, 50303676007,

50303676008, 50303676009, 50303676010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2329279
Associated Lab Samples: 50303676001, 50303676002, 50303676003, 50303676004, 50303676005, 50303676006, 50303676007,

50303676008, 50303676009, 50303676010

Matrix: Solid

Analyzed

Mercury mg/kg <0.035 0.035 12/08/21 12:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2329280LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/kg 0.870.83 104 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2329281MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50303676001

2329282

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/kg 1.3 98 85-11597 2 201.30.056 1.3 1.3

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 16 of 25



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50303676
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

402834
EPA 3050B

EPA 6020B
6020B MET

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50303676001, 50303676002, 50303676003, 50303676004, 50303676005, 50303676006, 50303676007,

50303676008, 50303676009, 50303676010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2326261
Associated Lab Samples: 50303676001, 50303676002, 50303676003, 50303676004, 50303676005, 50303676006, 50303676007,

50303676008, 50303676009, 50303676010

Matrix: Solid

Analyzed

Arsenic mg/kg <0.13 0.13 12/04/21 17:36
Barium mg/kg <0.13 0.13 12/04/21 17:36
Cadmium mg/kg <0.10 0.10 12/04/21 17:36
Chromium mg/kg <0.30 0.30 12/04/21 17:36
Copper mg/kg <0.27 0.27 12/04/21 17:36
Lead mg/kg <0.10 0.10 12/04/21 17:36
Selenium mg/kg <0.10 0.10 12/04/21 17:36
Silver mg/kg <0.050 0.050 12/04/21 17:36
Zinc mg/kg <3.5 3.5 12/04/21 17:36

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2326262LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/kg 26.825 107 80-120
Barium mg/kg 25.525 102 80-120
Cadmium mg/kg 27.325 109 80-120
Chromium mg/kg 25.225 101 80-120
Copper mg/kg 25.925 104 80-120
Lead mg/kg 25.425 102 80-120
Selenium mg/kg 27.625 110 80-120
Silver mg/kg 12.512.5 100 80-120
Zinc mg/kg 27.225 109 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2326263MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50303676001

2326264

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic mg/kg 39 106 75-125107 1 20396.4 47.7 48.2
Barium mg/kg 39 112 75-125117 1 2039139 183 185
Cadmium mg/kg 39 105 75-125106 1 2039<1.0 41.2 41.7
Chromium mg/kg 39 102 75-125103 1 20396.8 46.6 47.0
Copper mg/kg 39 97 75-125100 2 20395.2 43.2 44.2
Lead mg/kg 39 106 75-125104 1 20395.7 46.9 46.4
Selenium mg/kg 39 107 75-125110 3 2039<1.0 42.2 43.4
Silver mg/kg 19.5 93 75-12594 1 2019.5<0.52 18.3 18.4
Zinc mg/kg M039 130 75-125105 13 2039<36.5 76.3 66.8
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50303676
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

403083
EPA 3546

EPA 8270E by SIM
8270E/3546 MSSV PAH by SIM

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50303676001, 50303676002, 50303676003, 50303676004, 50303676005, 50303676006, 50303676007,

50303676008, 50303676009, 50303676010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2327246
Associated Lab Samples: 50303676001, 50303676002, 50303676003, 50303676004, 50303676005, 50303676006, 50303676007,

50303676008, 50303676009, 50303676010

Matrix: Solid

Analyzed

Acenaphthene ug/kg <16.7 16.7 12/01/21 13:27
Acenaphthylene ug/kg <16.7 16.7 12/01/21 13:27
Anthracene ug/kg <16.7 16.7 12/01/21 13:27
Benzo(a)anthracene ug/kg <16.7 16.7 12/01/21 13:27
Benzo(a)pyrene ug/kg <16.7 16.7 12/01/21 13:27
Benzo(b)fluoranthene ug/kg <16.7 16.7 12/01/21 13:27
Benzo(g,h,i)perylene ug/kg <16.7 16.7 12/01/21 13:27
Benzo(k)fluoranthene ug/kg <16.7 16.7 12/01/21 13:27
Chrysene ug/kg <16.7 16.7 12/01/21 13:27
Dibenz(a,h)anthracene ug/kg <16.7 16.7 12/01/21 13:27
Fluoranthene ug/kg <16.7 16.7 12/01/21 13:27
Fluorene ug/kg <16.7 16.7 12/01/21 13:27
Indeno(1,2,3-cd)pyrene ug/kg <16.7 16.7 12/01/21 13:27
Naphthalene ug/kg <16.7 16.7 12/01/21 13:27
Phenanthrene ug/kg <16.7 16.7 12/01/21 13:27
Pyrene ug/kg <16.7 16.7 12/01/21 13:27
2-Fluorobiphenyl (S) % 65 36-86 12/01/21 13:27
Terphenyl-d14 (S) % 80 41-97 12/01/21 13:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2327247LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/kg 261333 78 62-120
Acenaphthylene ug/kg 267333 80 61-120
Anthracene ug/kg 302333 91 62-111
Benzo(a)anthracene ug/kg 259333 78 61-120
Benzo(a)pyrene ug/kg 310333 93 65-120
Benzo(b)fluoranthene ug/kg 289333 87 64-108
Benzo(g,h,i)perylene ug/kg 302333 91 71-120
Benzo(k)fluoranthene ug/kg 310333 93 76-120
Chrysene ug/kg 306333 92 74-120
Dibenz(a,h)anthracene ug/kg 299333 90 71-120
Fluoranthene ug/kg 298333 89 67-112
Fluorene ug/kg 274333 82 65-120
Indeno(1,2,3-cd)pyrene ug/kg 306333 92 74-120
Naphthalene ug/kg 229333 69 53-120
Phenanthrene ug/kg 272333 82 67-120

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50303676
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2327247LABORATORY CONTROL SAMPLE:
LCSSpike

Pyrene ug/kg 285333 85 60-103
2-Fluorobiphenyl (S) % 70 36-86
Terphenyl-d14 (S) % 80 41-97

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2327248MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10589160002

2327249

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Acenaphthene ug/kg 344 76 43-12088 14 27343ND 261 300
Acenaphthylene ug/kg 344 77 51-12086 11 26343ND 264 295
Anthracene ug/kg 344 80 46-11191 13 29343ND 273 312
Benzo(a)anthracene ug/kg 344 72 48-12081 12 23343ND 248 279
Benzo(a)pyrene ug/kg 344 85 46-10889 4 30343ND 294 307
Benzo(b)fluoranthene ug/kg 344 79 45-10892 15 30343ND 271 316
Benzo(g,h,i)perylene ug/kg 344 81 39-12091 12 37343ND 278 312
Benzo(k)fluoranthene ug/kg 344 84 47-12098 15 31343ND 289 337
Chrysene ug/kg 344 83 54-12094 12 21343ND 286 323
Dibenz(a,h)anthracene ug/kg 344 81 46-12090 11 34343ND 277 309
Fluoranthene ug/kg 344 89 53-11291 2 27343ND 306 313
Fluorene ug/kg 344 76 48-12085 11 29343ND 261 292
Indeno(1,2,3-cd)pyrene ug/kg 344 83 40-12092 10 34343ND 286 315
Naphthalene ug/kg 344 74 47-12081 9 25343ND 254 278
Phenanthrene ug/kg 344 74 49-12085 13 28343ND 254 291
Pyrene ug/kg 344 81 43-10382 1 31343ND 278 282
2-Fluorobiphenyl (S) % 68 36-8676
Terphenyl-d14 (S) % 75 41-9774
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50303676
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

402985
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50303676001, 50303676002, 50303676003, 50303676004, 50303676005, 50303676006, 50303676007,

50303676008, 50303676009, 50303676010

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40237556006
2326800SAMPLE DUPLICATE:

Percent Moisture % 20.3 0 1020.3
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50303676
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

403586
EPA 365.4

EPA 365.4
365.4 Total Phosphorus

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50303676001, 50303676002, 50303676003, 50303676004, 50303676005, 50303676006, 50303676007,

50303676008, 50303676009, 50303676010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2329820
Associated Lab Samples: 50303676001, 50303676002, 50303676003, 50303676004, 50303676005, 50303676006, 50303676007,

50303676008, 50303676009, 50303676010

Matrix: Solid

Analyzed

Phosphorus mg/kg <20.0 20.0 12/08/21 14:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2329821LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/kg 508500 102 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2329822MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50303676001

2329823

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/kg 725 105 80-12097 5 20725392 1150 1090

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2329824MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10589512003

2329825

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/kg 586 107 80-120112 4 20590205 834 866
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QUALIFIERS

Pace Project No.:
Project:

50303676
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 22 of 25



#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50303676
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50303676001 402834 402914PPDSED-21-B03 EPA 3050B EPA 6020B
50303676002 402834 402914PPDSED-21-B02 EPA 3050B EPA 6020B
50303676003 402834 402914PPDSED-21-B01 EPA 3050B EPA 6020B
50303676004 402834 402914PPDSED-21-C01 EPA 3050B EPA 6020B
50303676005 402834 402914PPDSED-21-C01FD EPA 3050B EPA 6020B
50303676006 402834 402914PPDSED-21-C02 EPA 3050B EPA 6020B
50303676007 402834 402914PPDSED-21-C03 EPA 3050B EPA 6020B
50303676008 402834 402914PPDSED-21-A01 EPA 3050B EPA 6020B
50303676009 402834 402914PPDSED-21-A03b EPA 3050B EPA 6020B
50303676010 402834 402914PPDSED-21-A02b EPA 3050B EPA 6020B

50303676001 403466 403606PPDSED-21-B03 EPA 7471 EPA 7471
50303676002 403466 403606PPDSED-21-B02 EPA 7471 EPA 7471
50303676003 403466 403606PPDSED-21-B01 EPA 7471 EPA 7471
50303676004 403466 403606PPDSED-21-C01 EPA 7471 EPA 7471
50303676005 403466 403606PPDSED-21-C01FD EPA 7471 EPA 7471
50303676006 403466 403606PPDSED-21-C02 EPA 7471 EPA 7471
50303676007 403466 403606PPDSED-21-C03 EPA 7471 EPA 7471
50303676008 403466 403606PPDSED-21-A01 EPA 7471 EPA 7471
50303676009 403466 403606PPDSED-21-A03b EPA 7471 EPA 7471
50303676010 403466 403606PPDSED-21-A02b EPA 7471 EPA 7471

50303676001 403083 403148PPDSED-21-B03 EPA 3546 EPA 8270E by SIM
50303676002 403083 403148PPDSED-21-B02 EPA 3546 EPA 8270E by SIM
50303676003 403083 403148PPDSED-21-B01 EPA 3546 EPA 8270E by SIM
50303676004 403083 403148PPDSED-21-C01 EPA 3546 EPA 8270E by SIM
50303676005 403083 403148PPDSED-21-C01FD EPA 3546 EPA 8270E by SIM
50303676006 403083 403148PPDSED-21-C02 EPA 3546 EPA 8270E by SIM
50303676007 403083 403148PPDSED-21-C03 EPA 3546 EPA 8270E by SIM
50303676008 403083 403148PPDSED-21-A01 EPA 3546 EPA 8270E by SIM
50303676009 403083 403148PPDSED-21-A03b EPA 3546 EPA 8270E by SIM
50303676010 403083 403148PPDSED-21-A02b EPA 3546 EPA 8270E by SIM

50303676001 402985PPDSED-21-B03 ASTM D2974-87
50303676002 402985PPDSED-21-B02 ASTM D2974-87
50303676003 402985PPDSED-21-B01 ASTM D2974-87
50303676004 402985PPDSED-21-C01 ASTM D2974-87
50303676005 402985PPDSED-21-C01FD ASTM D2974-87
50303676006 402985PPDSED-21-C02 ASTM D2974-87
50303676007 402985PPDSED-21-C03 ASTM D2974-87
50303676008 402985PPDSED-21-A01 ASTM D2974-87
50303676009 402985PPDSED-21-A03b ASTM D2974-87
50303676010 402985PPDSED-21-A02b ASTM D2974-87

50303676001 403586 403655PPDSED-21-B03 EPA 365.4 EPA 365.4
50303676002 403586 403655PPDSED-21-B02 EPA 365.4 EPA 365.4
50303676003 403586 403655PPDSED-21-B01 EPA 365.4 EPA 365.4
50303676004 403586 403655PPDSED-21-C01 EPA 365.4 EPA 365.4
50303676005 403586 403655PPDSED-21-C01FD EPA 365.4 EPA 365.4
50303676006 403586 403655PPDSED-21-C02 EPA 365.4 EPA 365.4
50303676007 403586 403655PPDSED-21-C03 EPA 365.4 EPA 365.4
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50303676
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50303676008 403586 403655PPDSED-21-A01 EPA 365.4 EPA 365.4
50303676009 403586 403655PPDSED-21-A03b EPA 365.4 EPA 365.4
50303676010 403586 403655PPDSED-21-A02b EPA 365.4 EPA 365.4

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 04:27 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 24 of 25



Page 25 of 25



#=CL#

December 28, 2021

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50304727

50304727
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on December 09, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Green Bay

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech
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CERTIFICATIONS

Pace Project No.:
Project:

50304727
PENDAM

Pace Analytical Services Green Bay
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0
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SAMPLE SUMMARY

Pace Project No.:
Project:

50304727
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50304727001 PPDSED 21-I01 Solid 11/24/21 13:25 12/09/21 09:30

50304727002 PPDSED 21-I02 Solid 11/24/21 13:45 12/09/21 09:30

50304727003 PPDSED 21-I03 Solid 11/24/21 14:00 12/09/21 09:30

50304727004 PPDSED 21-H02 Solid 11/24/21 15:05 12/09/21 09:30

50304727005 PPDSED 21-H03 Solid 11/24/21 14:50 12/09/21 09:30

50304727006 PPDSED 21-F01 Solid 11/26/21 13:15 12/09/21 09:30

50304727007 PPDSED 21-F02 Solid 11/26/21 13:45 12/09/21 09:30

50304727008 PPDSED 21-F03 Solid 11/26/21 14:05 12/09/21 09:30

50304727009 PPDSED 21-F03 FD Solid 11/26/21 14:05 12/09/21 09:30

50304727010 PPDSED 21-G01 Solid 11/26/21 12:05 12/09/21 09:30

50304727011 PPDSED 21-G02 Solid 11/26/21 12:25 12/09/21 09:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50304727
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50304727001 PPDSED 21-I01 EPA 6020B 9 PASI-GDS1

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

50304727002 PPDSED 21-I02 EPA 6020B 9 PASI-GDS1

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

50304727003 PPDSED 21-I03 EPA 6020B 9 PASI-GDS1

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

50304727004 PPDSED 21-H02 EPA 6020B 9 PASI-GDS1

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

50304727005 PPDSED 21-H03 EPA 6020B 9 PASI-GDS1

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

50304727006 PPDSED 21-F01 EPA 6020B 9 PASI-GDS1

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

50304727007 PPDSED 21-F02 EPA 6020B 9 PASI-GDS1

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

50304727008 PPDSED 21-F03 EPA 6020B 9 PASI-GDS1

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

50304727009 PPDSED 21-F03 FD EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

50304727010 PPDSED 21-G01 EPA 6020B 9 PASI-GDS1, KXS
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without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50304727
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

50304727011 PPDSED 21-G02 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 18 PASI-GRJN

EPA 365.4 1 PASI-GDAW

PASI-G = Pace Analytical Services - Green Bay

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-I01 Lab ID: 50304727001 Collected: 11/24/21 13:25 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 10.4 mg/kg 12/16/21 16:10 7440-38-212/13/21 07:081.5 6.667
Barium 145 mg/kg 12/16/21 16:10 7440-39-3 M012/13/21 07:081.5 6.667
Cadmium 1.7 mg/kg 12/16/21 16:10 7440-43-912/13/21 07:081.2 6.667
Chromium 29.7 mg/kg 12/16/21 16:10 7440-47-312/13/21 07:083.5 6.667
Copper 35.2 mg/kg 12/16/21 16:10 7440-50-812/13/21 07:083.1 6.667
Lead 56.4 mg/kg 12/16/21 16:10 7439-92-112/13/21 07:081.2 6.667
Selenium 1.9 mg/kg 12/16/21 16:10 7782-49-212/13/21 07:081.2 6.667
Silver 1.8 mg/kg 12/16/21 16:10 7440-22-412/13/21 07:080.58 6.667
Zinc 146 mg/kg 12/16/21 16:10 7440-66-6 M012/13/21 07:0840.3 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.43 mg/kg 12/20/21 07:47 7439-97-6 M012/17/21 08:590.060 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <29.1 ug/kg 12/16/21 20:19 83-32-9 H312/15/21 08:4229.1 1
Acenaphthylene <29.1 ug/kg 12/16/21 20:19 208-96-8 H312/15/21 08:4229.1 1
Anthracene <29.1 ug/kg 12/16/21 20:19 120-12-7 H312/15/21 08:4229.1 1
Benzo(a)anthracene 93.7 ug/kg 12/16/21 20:19 56-55-3 H312/15/21 08:4229.1 1
Benzo(a)pyrene 105 ug/kg 12/16/21 20:19 50-32-8 H312/15/21 08:4229.1 1
Benzo(b)fluoranthene 134 ug/kg 12/16/21 20:19 205-99-2 H312/15/21 08:4229.1 1
Benzo(g,h,i)perylene 40.0 ug/kg 12/16/21 20:19 191-24-2 H312/15/21 08:4229.1 1
Benzo(k)fluoranthene 64.9 ug/kg 12/16/21 20:19 207-08-9 H312/15/21 08:4229.1 1
Chrysene 106 ug/kg 12/16/21 20:19 218-01-9 H312/15/21 08:4229.1 1
Dibenz(a,h)anthracene <29.1 ug/kg 12/16/21 20:19 53-70-3 H312/15/21 08:4229.1 1
Fluoranthene 212 ug/kg 12/16/21 20:19 206-44-0 H312/15/21 08:4229.1 1
Fluorene <29.1 ug/kg 12/16/21 20:19 86-73-7 H312/15/21 08:4229.1 1
Indeno(1,2,3-cd)pyrene 41.3 ug/kg 12/16/21 20:19 193-39-5 H312/15/21 08:4229.1 1
Naphthalene <29.1 ug/kg 12/16/21 20:19 91-20-3 H312/15/21 08:4229.1 1
Phenanthrene 65.6 ug/kg 12/16/21 20:19 85-01-8 H312/15/21 08:4229.1 1
Pyrene 172 ug/kg 12/16/21 20:19 129-00-0 H312/15/21 08:4229.1 1
Surrogates
2-Fluorobiphenyl (S) 61 % 12/16/21 20:19 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 60 % 12/16/21 20:19 1718-51-012/15/21 08:4241-97 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 923 mg/kg 12/21/21 15:04 7723-14-012/21/21 10:2032.7 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-I02 Lab ID: 50304727002 Collected: 11/24/21 13:45 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 7.6 mg/kg 12/16/21 16:54 7440-38-212/13/21 07:081.2 6.667
Barium 68.5 mg/kg 12/16/21 16:54 7440-39-312/13/21 07:081.2 6.667
Cadmium <0.94 mg/kg 12/16/21 16:54 7440-43-9 D312/13/21 07:080.94 6.667
Chromium 16.4 mg/kg 12/16/21 16:54 7440-47-312/13/21 07:082.9 6.667
Copper 13.2 mg/kg 12/16/21 16:54 7440-50-812/13/21 07:082.5 6.667
Lead 23.3 mg/kg 12/16/21 16:54 7439-92-112/13/21 07:080.94 6.667
Selenium <0.94 mg/kg 12/16/21 16:54 7782-49-2 D312/13/21 07:080.94 6.667
Silver 0.69 mg/kg 12/16/21 16:54 7440-22-412/13/21 07:080.47 6.667
Zinc 79.0 mg/kg 12/16/21 16:54 7440-66-612/13/21 07:0832.7 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.27 mg/kg 12/20/21 07:54 7439-97-612/17/21 08:590.049 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <24.9 ug/kg 12/16/21 20:37 83-32-9 H312/15/21 08:4224.9 1
Acenaphthylene <24.9 ug/kg 12/16/21 20:37 208-96-8 H312/15/21 08:4224.9 1
Anthracene <24.9 ug/kg 12/16/21 20:37 120-12-7 H312/15/21 08:4224.9 1
Benzo(a)anthracene 52.6 ug/kg 12/16/21 20:37 56-55-3 H312/15/21 08:4224.9 1
Benzo(a)pyrene 50.3 ug/kg 12/16/21 20:37 50-32-8 H312/15/21 08:4224.9 1
Benzo(b)fluoranthene 61.8 ug/kg 12/16/21 20:37 205-99-2 H312/15/21 08:4224.9 1
Benzo(g,h,i)perylene <24.9 ug/kg 12/16/21 20:37 191-24-2 H312/15/21 08:4224.9 1
Benzo(k)fluoranthene 32.6 ug/kg 12/16/21 20:37 207-08-9 H312/15/21 08:4224.9 1
Chrysene 52.9 ug/kg 12/16/21 20:37 218-01-9 H312/15/21 08:4224.9 1
Dibenz(a,h)anthracene <24.9 ug/kg 12/16/21 20:37 53-70-3 H312/15/21 08:4224.9 1
Fluoranthene 108 ug/kg 12/16/21 20:37 206-44-0 H312/15/21 08:4224.9 1
Fluorene <24.9 ug/kg 12/16/21 20:37 86-73-7 H312/15/21 08:4224.9 1
Indeno(1,2,3-cd)pyrene <24.9 ug/kg 12/16/21 20:37 193-39-5 H312/15/21 08:4224.9 1
Naphthalene <24.9 ug/kg 12/16/21 20:37 91-20-3 H312/15/21 08:4224.9 1
Phenanthrene 47.0 ug/kg 12/16/21 20:37 85-01-8 H312/15/21 08:4224.9 1
Pyrene 83.2 ug/kg 12/16/21 20:37 129-00-0 H312/15/21 08:4224.9 1
Surrogates
2-Fluorobiphenyl (S) 60 % 12/16/21 20:37 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 73 % 12/16/21 20:37 1718-51-012/15/21 08:4241-97 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 457 mg/kg 12/21/21 15:05 7723-14-012/21/21 10:2017.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-I03 Lab ID: 50304727003 Collected: 11/24/21 14:00 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 11.4 mg/kg 12/16/21 17:24 7440-38-212/13/21 07:081.9 6.667
Barium 192 mg/kg 12/16/21 17:24 7440-39-312/13/21 07:081.9 6.667
Cadmium 3.9 mg/kg 12/16/21 17:24 7440-43-912/13/21 07:081.4 6.667
Chromium 53.7 mg/kg 12/17/21 13:43 7440-47-312/13/21 07:084.3 6.667
Copper 65.2 mg/kg 12/17/21 13:43 7440-50-812/13/21 07:083.8 6.667
Lead 127 mg/kg 12/16/21 17:24 7439-92-112/13/21 07:081.4 6.667
Selenium <1.4 mg/kg 12/16/21 17:24 7782-49-2 D312/13/21 07:081.4 6.667
Silver 7.9 mg/kg 12/16/21 17:24 7440-22-412/13/21 07:080.71 6.667
Zinc 297 mg/kg 12/17/21 13:43 7440-66-612/13/21 07:0849.4 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 1.9 mg/kg 12/20/21 07:56 7439-97-612/17/21 08:590.074 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <72.1 ug/kg 12/17/21 14:14 83-32-9 H312/16/21 10:2272.1 2
Acenaphthylene 78.8 ug/kg 12/17/21 14:14 208-96-8 H312/16/21 10:2272.1 2
Anthracene 109 ug/kg 12/17/21 14:14 120-12-7 H312/16/21 10:2272.1 2
Benzo(a)anthracene 315 ug/kg 12/17/21 14:14 56-55-3 H312/16/21 10:2272.1 2
Benzo(a)pyrene 376 ug/kg 12/17/21 14:14 50-32-8 H312/16/21 10:2272.1 2
Benzo(b)fluoranthene 476 ug/kg 12/17/21 14:14 205-99-2 H312/16/21 10:2272.1 2
Benzo(g,h,i)perylene 243 ug/kg 12/17/21 14:14 191-24-2 H312/16/21 10:2272.1 2
Benzo(k)fluoranthene 208 ug/kg 12/17/21 14:14 207-08-9 H312/16/21 10:2272.1 2
Chrysene 378 ug/kg 12/17/21 14:14 218-01-9 H312/16/21 10:2272.1 2
Dibenz(a,h)anthracene <72.1 ug/kg 12/17/21 14:14 53-70-3 H312/16/21 10:2272.1 2
Fluoranthene 720 ug/kg 12/17/21 14:14 206-44-0 H312/16/21 10:2272.1 2
Fluorene <72.1 ug/kg 12/17/21 14:14 86-73-7 H312/16/21 10:2272.1 2
Indeno(1,2,3-cd)pyrene 190 ug/kg 12/17/21 14:14 193-39-5 H312/16/21 10:2272.1 2
Naphthalene <72.1 ug/kg 12/17/21 14:14 91-20-3 H312/16/21 10:2272.1 2
Phenanthrene 323 ug/kg 12/17/21 14:14 85-01-8 H312/16/21 10:2272.1 2
Pyrene 589 ug/kg 12/17/21 14:14 129-00-0 H312/16/21 10:2272.1 2
Surrogates
2-Fluorobiphenyl (S) 47 % 12/17/21 14:14 321-60-812/16/21 10:2236-86 2
Terphenyl-d14 (S) 53 % 12/17/21 14:14 1718-51-012/16/21 10:2241-97 2

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 2280 mg/kg 12/21/21 15:38 7723-14-012/21/21 10:20176 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-H02 Lab ID: 50304727004 Collected: 11/24/21 15:05 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 11.3 mg/kg 12/16/21 17:31 7440-38-212/13/21 07:081.7 6.667
Barium 149 mg/kg 12/16/21 17:31 7440-39-312/13/21 07:081.7 6.667
Cadmium 2.8 mg/kg 12/16/21 17:31 7440-43-912/13/21 07:081.3 6.667
Chromium 43.5 mg/kg 12/17/21 14:05 7440-47-312/13/21 07:084.0 6.667
Copper 48.6 mg/kg 12/17/21 14:05 7440-50-812/13/21 07:083.5 6.667
Lead 85.9 mg/kg 12/16/21 17:31 7439-92-112/13/21 07:081.3 6.667
Selenium <1.3 mg/kg 12/16/21 17:31 7782-49-2 D312/13/21 07:081.3 6.667
Silver 5.0 mg/kg 12/16/21 17:31 7440-22-412/13/21 07:080.66 6.667
Zinc 216 mg/kg 12/17/21 14:05 7440-66-612/13/21 07:0846.2 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.82 mg/kg 12/20/21 07:59 7439-97-612/17/21 08:590.070 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <178 ug/kg 12/17/21 14:31 83-32-9 H312/16/21 10:22178 5
Acenaphthylene <178 ug/kg 12/17/21 14:31 208-96-8 H312/16/21 10:22178 5
Anthracene 249 ug/kg 12/17/21 14:31 120-12-7 H312/16/21 10:22178 5
Benzo(a)anthracene 996 ug/kg 12/17/21 14:31 56-55-3 H312/16/21 10:22178 5
Benzo(a)pyrene 1450 ug/kg 12/17/21 14:31 50-32-8 H312/16/21 10:22178 5
Benzo(b)fluoranthene 1570 ug/kg 12/17/21 14:31 205-99-2 H312/16/21 10:22178 5
Benzo(g,h,i)perylene 736 ug/kg 12/17/21 14:31 191-24-2 H312/16/21 10:22178 5
Benzo(k)fluoranthene 649 ug/kg 12/17/21 14:31 207-08-9 H312/16/21 10:22178 5
Chrysene 1090 ug/kg 12/17/21 14:31 218-01-9 H312/16/21 10:22178 5
Dibenz(a,h)anthracene 210 ug/kg 12/17/21 14:31 53-70-3 H312/16/21 10:22178 5
Fluoranthene 1300 ug/kg 12/17/21 14:31 206-44-0 H312/16/21 10:22178 5
Fluorene <178 ug/kg 12/17/21 14:31 86-73-7 H312/16/21 10:22178 5
Indeno(1,2,3-cd)pyrene 639 ug/kg 12/17/21 14:31 193-39-5 H312/16/21 10:22178 5
Naphthalene <178 ug/kg 12/17/21 14:31 91-20-3 H312/16/21 10:22178 5
Phenanthrene 543 ug/kg 12/17/21 14:31 85-01-8 H312/16/21 10:22178 5
Pyrene 1000 ug/kg 12/17/21 14:31 129-00-0 H312/16/21 10:22178 5
Surrogates
2-Fluorobiphenyl (S) 38 % 12/17/21 14:31 321-60-812/16/21 10:2236-86 5
Terphenyl-d14 (S) 39 % 12/17/21 14:31 1718-51-0 S512/16/21 10:2241-97 5

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1780 mg/kg 12/21/21 15:39 7723-14-012/21/21 10:20151 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 9 of 30



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-H03 Lab ID: 50304727005 Collected: 11/24/21 14:50 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 9.5 mg/kg 12/16/21 17:53 7440-38-212/13/21 07:081.9 6.667
Barium 128 mg/kg 12/16/21 17:53 7440-39-312/13/21 07:081.8 6.667
Cadmium <1.4 mg/kg 12/16/21 17:53 7440-43-9 D312/13/21 07:081.4 6.667
Chromium 23.4 mg/kg 12/17/21 18:31 7440-47-312/13/21 07:084.3 6.667
Copper 23.9 mg/kg 12/17/21 18:31 7440-50-812/13/21 07:083.8 6.667
Lead 42.4 mg/kg 12/16/21 17:53 7439-92-112/13/21 07:081.4 6.667
Selenium <1.4 mg/kg 12/16/21 17:53 7782-49-2 D312/13/21 07:081.4 6.667
Silver 1.8 mg/kg 12/16/21 17:53 7440-22-412/13/21 07:080.70 6.667
Zinc 121 mg/kg 12/17/21 18:31 7440-66-612/13/21 07:0849.0 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.49 mg/kg 12/20/21 08:01 7439-97-612/17/21 08:590.074 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <35.2 ug/kg 12/17/21 13:05 83-32-9 H312/16/21 10:2235.2 1
Acenaphthylene <35.2 ug/kg 12/17/21 13:05 208-96-8 H312/16/21 10:2235.2 1
Anthracene 37.1 ug/kg 12/17/21 13:05 120-12-7 H312/16/21 10:2235.2 1
Benzo(a)anthracene 131 ug/kg 12/17/21 13:05 56-55-3 H312/16/21 10:2235.2 1
Benzo(a)pyrene 186 ug/kg 12/17/21 13:05 50-32-8 H312/16/21 10:2235.2 1
Benzo(b)fluoranthene 214 ug/kg 12/17/21 13:05 205-99-2 H312/16/21 10:2235.2 1
Benzo(g,h,i)perylene 124 ug/kg 12/17/21 13:05 191-24-2 H312/16/21 10:2235.2 1
Benzo(k)fluoranthene 99.2 ug/kg 12/17/21 13:05 207-08-9 H312/16/21 10:2235.2 1
Chrysene 190 ug/kg 12/17/21 13:05 218-01-9 H312/16/21 10:2235.2 1
Dibenz(a,h)anthracene <35.2 ug/kg 12/17/21 13:05 53-70-3 H312/16/21 10:2235.2 1
Fluoranthene 288 ug/kg 12/17/21 13:05 206-44-0 H312/16/21 10:2235.2 1
Fluorene <35.2 ug/kg 12/17/21 13:05 86-73-7 H312/16/21 10:2235.2 1
Indeno(1,2,3-cd)pyrene 102 ug/kg 12/17/21 13:05 193-39-5 H312/16/21 10:2235.2 1
Naphthalene <35.2 ug/kg 12/17/21 13:05 91-20-3 H312/16/21 10:2235.2 1
Phenanthrene 89.6 ug/kg 12/17/21 13:05 85-01-8 H312/16/21 10:2235.2 1
Pyrene 219 ug/kg 12/17/21 13:05 129-00-0 H312/16/21 10:2235.2 1
Surrogates
2-Fluorobiphenyl (S) 39 % 12/17/21 13:05 321-60-812/16/21 10:2236-86 1
Terphenyl-d14 (S) 38 % 12/17/21 13:05 1718-51-0 S512/16/21 10:2241-97 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 669 mg/kg 12/21/21 15:07 7723-14-012/21/21 10:2027.7 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-F01 Lab ID: 50304727006 Collected: 11/26/21 13:15 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 12.9 mg/kg 12/16/21 18:01 7440-38-212/13/21 07:081.4 6.667
Barium 142 mg/kg 12/16/21 18:01 7440-39-312/13/21 07:081.4 6.667
Cadmium <1.0 mg/kg 12/16/21 18:01 7440-43-9 D312/13/21 07:081.0 6.667
Chromium 11.8 mg/kg 12/17/21 18:38 7440-47-312/13/21 07:083.2 6.667
Copper 10.8 mg/kg 12/17/21 18:38 7440-50-812/13/21 07:082.8 6.667
Lead 9.9 mg/kg 12/16/21 18:01 7439-92-112/13/21 07:081.0 6.667
Selenium <1.0 mg/kg 12/16/21 18:01 7782-49-2 D312/13/21 07:081.0 6.667
Silver <0.52 mg/kg 12/16/21 18:01 7440-22-4 D312/13/21 07:080.52 6.667
Zinc 51.2 mg/kg 12/17/21 18:38 7440-66-612/13/21 07:0836.3 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury <0.055 mg/kg 12/20/21 08:03 7439-97-612/17/21 08:590.055 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <27.5 ug/kg 12/17/21 14:48 83-32-9 H212/16/21 10:2227.5 1
Acenaphthylene <27.5 ug/kg 12/17/21 14:48 208-96-8 H212/16/21 10:2227.5 1
Anthracene 33.2 ug/kg 12/17/21 14:48 120-12-7 H212/16/21 10:2227.5 1
Benzo(a)anthracene 146 ug/kg 12/17/21 14:48 56-55-3 H212/16/21 10:2227.5 1
Benzo(a)pyrene 180 ug/kg 12/17/21 14:48 50-32-8 H212/16/21 10:2227.5 1
Benzo(b)fluoranthene 254 ug/kg 12/17/21 14:48 205-99-2 H212/16/21 10:2227.5 1
Benzo(g,h,i)perylene 126 ug/kg 12/17/21 14:48 191-24-2 H212/16/21 10:2227.5 1
Benzo(k)fluoranthene 98.3 ug/kg 12/17/21 14:48 207-08-9 H212/16/21 10:2227.5 1
Chrysene 196 ug/kg 12/17/21 14:48 218-01-9 H212/16/21 10:2227.5 1
Dibenz(a,h)anthracene 27.8 ug/kg 12/17/21 14:48 53-70-3 H212/16/21 10:2227.5 1
Fluoranthene 362 ug/kg 12/17/21 14:48 206-44-0 H212/16/21 10:2227.5 1
Fluorene <27.5 ug/kg 12/17/21 14:48 86-73-7 H212/16/21 10:2227.5 1
Indeno(1,2,3-cd)pyrene 108 ug/kg 12/17/21 14:48 193-39-5 H212/16/21 10:2227.5 1
Naphthalene <27.5 ug/kg 12/17/21 14:48 91-20-3 H312/16/21 10:2227.5 1
Phenanthrene 125 ug/kg 12/17/21 14:48 85-01-8 H212/16/21 10:2227.5 1
Pyrene 267 ug/kg 12/17/21 14:48 129-00-0 H212/16/21 10:2227.5 1
Surrogates
2-Fluorobiphenyl (S) 51 % 12/17/21 14:48 321-60-812/16/21 10:2236-86 1
Terphenyl-d14 (S) 52 % 12/17/21 14:48 1718-51-012/16/21 10:2241-97 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 861 mg/kg 12/21/21 15:14 7723-14-012/21/21 10:2027.6 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 11 of 30
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-F02 Lab ID: 50304727007 Collected: 11/26/21 13:45 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 4.7 mg/kg 12/16/21 18:08 7440-38-212/13/21 07:081.1 6.667
Barium 47.2 mg/kg 12/16/21 18:08 7440-39-312/13/21 07:081.1 6.667
Cadmium <0.87 mg/kg 12/16/21 18:08 7440-43-9 D312/13/21 07:080.87 6.667
Chromium 10.8 mg/kg 12/17/21 18:46 7440-47-312/13/21 07:082.6 6.667
Copper 8.0 mg/kg 12/17/21 18:46 7440-50-812/13/21 07:082.3 6.667
Lead 25.5 mg/kg 12/16/21 18:08 7439-92-112/13/21 07:080.87 6.667
Selenium <0.87 mg/kg 12/16/21 18:08 7782-49-2 D312/13/21 07:080.87 6.667
Silver 0.55 mg/kg 12/16/21 18:08 7440-22-412/13/21 07:080.43 6.667
Zinc 57.9 mg/kg 12/17/21 18:46 7440-66-612/13/21 07:0830.2 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.15 mg/kg 12/20/21 08:10 7439-97-612/17/21 08:590.046 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <113 ug/kg 12/17/21 15:05 83-32-9 H212/16/21 10:22113 5
Acenaphthylene <113 ug/kg 12/17/21 15:05 208-96-8 H212/16/21 10:22113 5
Anthracene 176 ug/kg 12/17/21 15:05 120-12-7 H212/16/21 10:22113 5
Benzo(a)anthracene 489 ug/kg 12/17/21 15:05 56-55-3 H212/16/21 10:22113 5
Benzo(a)pyrene 558 ug/kg 12/17/21 15:05 50-32-8 H212/16/21 10:22113 5
Benzo(b)fluoranthene 705 ug/kg 12/17/21 15:05 205-99-2 H212/16/21 10:22113 5
Benzo(g,h,i)perylene 365 ug/kg 12/17/21 15:05 191-24-2 H212/16/21 10:22113 5
Benzo(k)fluoranthene 337 ug/kg 12/17/21 15:05 207-08-9 H212/16/21 10:22113 5
Chrysene 597 ug/kg 12/17/21 15:05 218-01-9 H212/16/21 10:22113 5
Dibenz(a,h)anthracene <113 ug/kg 12/17/21 15:05 53-70-3 H212/16/21 10:22113 5
Fluoranthene 1200 ug/kg 12/17/21 15:05 206-44-0 H212/16/21 10:22113 5
Fluorene <113 ug/kg 12/17/21 15:05 86-73-7 H212/16/21 10:22113 5
Indeno(1,2,3-cd)pyrene 320 ug/kg 12/17/21 15:05 193-39-5 H212/16/21 10:22113 5
Naphthalene <113 ug/kg 12/17/21 15:05 91-20-3 H312/16/21 10:22113 5
Phenanthrene 520 ug/kg 12/17/21 15:05 85-01-8 H212/16/21 10:22113 5
Pyrene 837 ug/kg 12/17/21 15:05 129-00-0 H212/16/21 10:22113 5
Surrogates
2-Fluorobiphenyl (S) 49 % 12/17/21 15:05 321-60-812/16/21 10:2236-86 5
Terphenyl-d14 (S) 48 % 12/17/21 15:05 1718-51-012/16/21 10:2241-97 5

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 532 mg/kg 12/21/21 15:15 7723-14-012/21/21 10:2020.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 12 of 30
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-F03 Lab ID: 50304727008 Collected: 11/26/21 14:05 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 9.5 mg/kg 12/16/21 18:30 7440-38-212/13/21 07:082.0 6.667
Barium 173 mg/kg 12/16/21 18:30 7440-39-312/13/21 07:082.0 6.667
Cadmium 2.5 mg/kg 12/16/21 18:30 7440-43-912/13/21 07:081.5 6.667
Chromium 41.8 mg/kg 12/17/21 19:08 7440-47-312/13/21 07:084.7 6.667
Copper 51.2 mg/kg 12/17/21 19:08 7440-50-812/13/21 07:084.1 6.667
Lead 98.4 mg/kg 12/16/21 18:30 7439-92-112/13/21 07:081.5 6.667
Selenium <1.5 mg/kg 12/16/21 18:30 7782-49-2 D312/13/21 07:081.5 6.667
Silver 5.1 mg/kg 12/16/21 18:30 7440-22-412/13/21 07:080.77 6.667
Zinc 248 mg/kg 12/17/21 19:08 7440-66-612/13/21 07:0853.6 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 1.2 mg/kg 12/20/21 08:12 7439-97-612/17/21 08:590.078 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <41.0 ug/kg 12/17/21 13:22 83-32-9 H212/16/21 10:2241.0 1
Acenaphthylene 55.7 ug/kg 12/17/21 13:22 208-96-8 H212/16/21 10:2241.0 1
Anthracene 88.5 ug/kg 12/17/21 13:22 120-12-7 H212/16/21 10:2241.0 1
Benzo(a)anthracene 302 ug/kg 12/17/21 13:22 56-55-3 H212/16/21 10:2241.0 1
Benzo(a)pyrene 403 ug/kg 12/17/21 13:22 50-32-8 H212/16/21 10:2241.0 1
Benzo(b)fluoranthene 561 ug/kg 12/17/21 13:22 205-99-2 H212/16/21 10:2241.0 1
Benzo(g,h,i)perylene 287 ug/kg 12/17/21 13:22 191-24-2 H212/16/21 10:2241.0 1
Benzo(k)fluoranthene 222 ug/kg 12/17/21 13:22 207-08-9 H212/16/21 10:2241.0 1
Chrysene 454 ug/kg 12/17/21 13:22 218-01-9 H212/16/21 10:2241.0 1
Dibenz(a,h)anthracene 61.2 ug/kg 12/17/21 13:22 53-70-3 H212/16/21 10:2241.0 1
Fluoranthene 810 ug/kg 12/17/21 13:22 206-44-0 H212/16/21 10:2241.0 1
Fluorene <41.0 ug/kg 12/17/21 13:22 86-73-7 H212/16/21 10:2241.0 1
Indeno(1,2,3-cd)pyrene 238 ug/kg 12/17/21 13:22 193-39-5 H212/16/21 10:2241.0 1
Naphthalene 48.4 ug/kg 12/17/21 13:22 91-20-3 H312/16/21 10:2241.0 1
Phenanthrene 277 ug/kg 12/17/21 13:22 85-01-8 H212/16/21 10:2241.0 1
Pyrene 613 ug/kg 12/17/21 13:22 129-00-0 H212/16/21 10:2241.0 1
Surrogates
2-Fluorobiphenyl (S) 69 % 12/17/21 13:22 321-60-812/16/21 10:2236-86 1
Terphenyl-d14 (S) 60 % 12/17/21 13:22 1718-51-012/16/21 10:2241-97 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 2060 mg/kg 12/21/21 15:16 7723-14-012/21/21 10:2044.8 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 13 of 30
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-F03 FD Lab ID: 50304727009 Collected: 11/26/21 14:05 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 7.9 mg/kg 12/16/21 18:37 7440-38-212/13/21 07:082.0 6.667
Barium 153 mg/kg 12/16/21 18:37 7440-39-312/13/21 07:082.0 6.667
Cadmium 2.1 mg/kg 12/16/21 18:37 7440-43-912/13/21 07:081.6 6.667
Chromium 34.4 mg/kg 12/21/21 00:47 7440-47-312/13/21 07:084.7 6.667
Copper 41.5 mg/kg 12/21/21 00:47 7440-50-812/13/21 07:084.2 6.667
Lead 78.5 mg/kg 12/16/21 18:37 7439-92-112/13/21 07:081.6 6.667
Selenium <1.6 mg/kg 12/16/21 18:37 7782-49-2 D312/13/21 07:081.6 6.667
Silver 4.2 mg/kg 12/16/21 18:37 7440-22-412/13/21 07:080.78 6.667
Zinc 200 mg/kg 12/21/21 00:47 7440-66-612/13/21 07:0854.1 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 1.0 mg/kg 12/20/21 08:15 7439-97-612/17/21 08:590.078 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <81.2 ug/kg 12/17/21 15:22 83-32-9 H212/16/21 10:2281.2 2
Acenaphthylene <81.2 ug/kg 12/17/21 15:22 208-96-8 H212/16/21 10:2281.2 2
Anthracene 97.5 ug/kg 12/17/21 15:22 120-12-7 H212/16/21 10:2281.2 2
Benzo(a)anthracene 348 ug/kg 12/17/21 15:22 56-55-3 H212/16/21 10:2281.2 2
Benzo(a)pyrene 452 ug/kg 12/17/21 15:22 50-32-8 H212/16/21 10:2281.2 2
Benzo(b)fluoranthene 615 ug/kg 12/17/21 15:22 205-99-2 H212/16/21 10:2281.2 2
Benzo(g,h,i)perylene 317 ug/kg 12/17/21 15:22 191-24-2 H212/16/21 10:2281.2 2
Benzo(k)fluoranthene 238 ug/kg 12/17/21 15:22 207-08-9 H212/16/21 10:2281.2 2
Chrysene 479 ug/kg 12/17/21 15:22 218-01-9 H212/16/21 10:2281.2 2
Dibenz(a,h)anthracene <81.2 ug/kg 12/17/21 15:22 53-70-3 H212/16/21 10:2281.2 2
Fluoranthene 855 ug/kg 12/17/21 15:22 206-44-0 H212/16/21 10:2281.2 2
Fluorene <81.2 ug/kg 12/17/21 15:22 86-73-7 H212/16/21 10:2281.2 2
Indeno(1,2,3-cd)pyrene 267 ug/kg 12/17/21 15:22 193-39-5 H212/16/21 10:2281.2 2
Naphthalene <81.2 ug/kg 12/17/21 15:22 91-20-3 H312/16/21 10:2281.2 2
Phenanthrene 281 ug/kg 12/17/21 15:22 85-01-8 H212/16/21 10:2281.2 2
Pyrene 635 ug/kg 12/17/21 15:22 129-00-0 H212/16/21 10:2281.2 2
Surrogates
2-Fluorobiphenyl (S) 24 % 12/17/21 15:22 321-60-8 S512/16/21 10:2236-86 2
Terphenyl-d14 (S) 27 % 12/17/21 15:22 1718-51-0 S512/16/21 10:2241-97 2

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1860 mg/kg 12/21/21 15:41 7723-14-0 M012/21/21 10:20206 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 14 of 30
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-G01 Lab ID: 50304727010 Collected: 11/26/21 12:05 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 12.9 mg/kg 12/16/21 18:45 7440-38-212/13/21 07:082.1 6.667
Barium 226 mg/kg 12/16/21 18:45 7440-39-312/13/21 07:082.0 6.667
Cadmium 5.5 mg/kg 12/16/21 18:45 7440-43-912/13/21 07:081.6 6.667
Chromium 66.4 mg/kg 12/21/21 00:54 7440-47-312/13/21 07:084.8 6.667
Copper 76.6 mg/kg 12/21/21 00:54 7440-50-812/13/21 07:084.2 6.667
Lead 133 mg/kg 12/16/21 18:45 7439-92-112/13/21 07:081.6 6.667
Selenium <1.6 mg/kg 12/16/21 18:45 7782-49-2 D312/13/21 07:081.6 6.667
Silver 8.8 mg/kg 12/16/21 18:45 7440-22-412/13/21 07:080.78 6.667
Zinc 363 mg/kg 12/21/21 00:54 7440-66-612/13/21 07:0854.5 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 2.5 mg/kg 12/20/21 08:17 7439-97-612/17/21 08:590.077 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <40.3 ug/kg 12/17/21 17:28 83-32-9 H212/17/21 08:0440.3 1
Acenaphthylene 64.4 ug/kg 12/17/21 17:28 208-96-8 H212/17/21 08:0440.3 1
Anthracene 57.2 ug/kg 12/17/21 17:28 120-12-7 H212/17/21 08:0440.3 1
Benzo(a)anthracene 241 ug/kg 12/17/21 17:28 56-55-3 H212/17/21 08:0440.3 1
Benzo(a)pyrene 311 ug/kg 12/17/21 17:28 50-32-8 H212/17/21 08:0440.3 1
Benzo(b)fluoranthene 394 ug/kg 12/17/21 17:28 205-99-2 H212/17/21 08:0440.3 1
Benzo(g,h,i)perylene 230 ug/kg 12/17/21 17:28 191-24-2 H212/17/21 08:0440.3 1
Benzo(k)fluoranthene 153 ug/kg 12/17/21 17:28 207-08-9 H212/17/21 08:0440.3 1
Chrysene 317 ug/kg 12/17/21 17:28 218-01-9 H212/17/21 08:0440.3 1
Dibenz(a,h)anthracene 61.2 ug/kg 12/17/21 17:28 53-70-3 H212/17/21 08:0440.3 1
Fluoranthene 520 ug/kg 12/17/21 17:28 206-44-0 H212/17/21 08:0440.3 1
Fluorene <40.3 ug/kg 12/17/21 17:28 86-73-7 H212/17/21 08:0440.3 1
Indeno(1,2,3-cd)pyrene 187 ug/kg 12/17/21 17:28 193-39-5 H212/17/21 08:0440.3 1
Naphthalene <40.3 ug/kg 12/17/21 17:28 91-20-3 H312/17/21 08:0440.3 1
Phenanthrene 220 ug/kg 12/17/21 17:28 85-01-8 H212/17/21 08:0440.3 1
Pyrene 407 ug/kg 12/17/21 17:28 129-00-0 H212/17/21 08:0440.3 1
Surrogates
2-Fluorobiphenyl (S) 43 % 12/17/21 17:28 321-60-812/17/21 08:0436-86 1
Terphenyl-d14 (S) 54 % 12/17/21 17:28 1718-51-012/17/21 08:0441-97 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 2390 mg/kg 12/21/21 15:40 7723-14-012/21/21 10:20211 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 15 of 30
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304727
PENDAM

Sample: PPDSED 21-G02 Lab ID: 50304727011 Collected: 11/26/21 12:25 Received: 12/09/21 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 7.8 mg/kg 12/16/21 18:52 7440-38-212/13/21 07:081.9 6.667
Barium 142 mg/kg 12/16/21 18:52 7440-39-312/13/21 07:081.9 6.667
Cadmium 2.0 mg/kg 12/16/21 18:52 7440-43-912/13/21 07:081.4 6.667
Chromium 32.8 mg/kg 12/21/21 01:02 7440-47-312/13/21 07:084.3 6.667
Copper 38.4 mg/kg 12/21/21 01:02 7440-50-812/13/21 07:083.8 6.667
Lead 68.7 mg/kg 12/16/21 18:52 7439-92-112/13/21 07:081.4 6.667
Selenium <1.4 mg/kg 12/16/21 18:52 7782-49-2 D312/13/21 07:081.4 6.667
Silver 3.6 mg/kg 12/16/21 18:52 7440-22-412/13/21 07:080.71 6.667
Zinc 188 mg/kg 12/21/21 01:02 7440-66-612/13/21 07:0849.4 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.87 mg/kg 12/20/21 08:19 7439-97-612/17/21 08:590.072 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <36.1 ug/kg 12/17/21 17:45 83-32-9 H212/17/21 08:0436.1 1
Acenaphthylene 58.0 ug/kg 12/17/21 17:45 208-96-8 H212/17/21 08:0436.1 1
Anthracene 64.3 ug/kg 12/17/21 17:45 120-12-7 H212/17/21 08:0436.1 1
Benzo(a)anthracene 296 ug/kg 12/17/21 17:45 56-55-3 H212/17/21 08:0436.1 1
Benzo(a)pyrene 342 ug/kg 12/17/21 17:45 50-32-8 H212/17/21 08:0436.1 1
Benzo(b)fluoranthene 438 ug/kg 12/17/21 17:45 205-99-2 H212/17/21 08:0436.1 1
Benzo(g,h,i)perylene 229 ug/kg 12/17/21 17:45 191-24-2 H212/17/21 08:0436.1 1
Benzo(k)fluoranthene 180 ug/kg 12/17/21 17:45 207-08-9 H212/17/21 08:0436.1 1
Chrysene 331 ug/kg 12/17/21 17:45 218-01-9 H212/17/21 08:0436.1 1
Dibenz(a,h)anthracene 53.0 ug/kg 12/17/21 17:45 53-70-3 H212/17/21 08:0436.1 1
Fluoranthene 539 ug/kg 12/17/21 17:45 206-44-0 H212/17/21 08:0436.1 1
Fluorene <36.1 ug/kg 12/17/21 17:45 86-73-7 H212/17/21 08:0436.1 1
Indeno(1,2,3-cd)pyrene 188 ug/kg 12/17/21 17:45 193-39-5 H212/17/21 08:0436.1 1
Naphthalene <36.1 ug/kg 12/17/21 17:45 91-20-3 H312/17/21 08:0436.1 1
Phenanthrene 176 ug/kg 12/17/21 17:45 85-01-8 H212/17/21 08:0436.1 1
Pyrene 470 ug/kg 12/17/21 17:45 129-00-0 H212/17/21 08:0436.1 1
Surrogates
2-Fluorobiphenyl (S) 48 % 12/17/21 17:45 321-60-812/17/21 08:0436-86 1
Terphenyl-d14 (S) 61 % 12/17/21 17:45 1718-51-012/17/21 08:0441-97 1

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1260 mg/kg 12/21/21 15:12 7723-14-012/21/21 10:2039.7 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304727
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

404331
EPA 7471

EPA 7471
7471 Mercury

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304727001, 50304727002, 50304727003, 50304727004, 50304727005, 50304727006, 50304727007,

50304727008, 50304727009, 50304727010, 50304727011

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2334171
Associated Lab Samples: 50304727001, 50304727002, 50304727003, 50304727004, 50304727005, 50304727006, 50304727007,

50304727008, 50304727009, 50304727010, 50304727011

Matrix: Solid

Analyzed

Mercury mg/kg <0.035 0.035 12/20/21 07:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2334172LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/kg 0.840.83 100 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2334173MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50304727001

2334174

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/kg M01.44 65 85-11551 16 201.440.43 1.4 1.2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/28/2021 11:10 AM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304727
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

403956
EPA 3050B

EPA 6020B
6020B MET

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304727001, 50304727002, 50304727003, 50304727004, 50304727005, 50304727006, 50304727007,

50304727008, 50304727009, 50304727010, 50304727011

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2331985
Associated Lab Samples: 50304727001, 50304727002, 50304727003, 50304727004, 50304727005, 50304727006, 50304727007,

50304727008, 50304727009, 50304727010, 50304727011

Matrix: Solid

Analyzed

Arsenic mg/kg <0.13 0.13 12/16/21 15:56
Barium mg/kg <0.13 0.13 12/16/21 15:56
Cadmium mg/kg <0.10 0.10 12/16/21 15:56
Chromium mg/kg <0.30 0.30 12/16/21 15:56
Copper mg/kg <0.27 0.27 12/16/21 15:56
Lead mg/kg <0.10 0.10 12/16/21 15:56
Selenium mg/kg <0.10 0.10 12/16/21 15:56
Silver mg/kg <0.050 0.050 12/16/21 15:56
Zinc mg/kg <3.5 3.5 12/16/21 15:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2331986LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/kg 25.725 103 80-120
Barium mg/kg 25.125 100 80-120
Cadmium mg/kg 26.625 106 80-120
Chromium mg/kg 25.225 101 80-120
Copper mg/kg 25.825 103 80-120
Lead mg/kg 25.325 101 80-120
Selenium mg/kg 26.925 107 80-120
Silver mg/kg 13.212.5 105 80-120
Zinc mg/kg 26.225 105 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2331987MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50304727001

2331988

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic mg/kg 43.3 101 75-125100 0 2043.310.4 54.0 53.9
Barium mg/kg M043.3 156 75-125155 0 2043.3145 212 212
Cadmium mg/kg 43.3 106 75-125105 1 2043.31.7 47.7 47.3
Chromium mg/kg 43.3 121 75-125110 6 2043.329.7 82.1 77.3
Copper mg/kg 43.3 101 75-12598 1 2043.335.2 79.0 77.8
Lead mg/kg 43.3 118 75-12578 18 2043.356.4 108 90.1
Selenium mg/kg 43.3 103 75-125105 2 2043.31.9 46.6 47.6
Silver mg/kg 21.6 104 75-125101 2 2021.81.8 24.2 23.7
Zinc mg/kg M043.3 143 75-12588 12 2043.3146 208 184

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304727
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

404202
EPA 3546

EPA 8270E by SIM
8270E/3546 MSSV PAH by SIM

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304727001, 50304727002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2333184
Associated Lab Samples: 50304727001, 50304727002

Matrix: Solid

Analyzed

Acenaphthene ug/kg <16.7 16.7 12/15/21 11:16
Acenaphthylene ug/kg <16.7 16.7 12/15/21 11:16
Anthracene ug/kg <16.7 16.7 12/15/21 11:16
Benzo(a)anthracene ug/kg <16.7 16.7 12/15/21 11:16
Benzo(a)pyrene ug/kg <16.7 16.7 12/15/21 11:16
Benzo(b)fluoranthene ug/kg <16.7 16.7 12/15/21 11:16
Benzo(g,h,i)perylene ug/kg <16.7 16.7 12/15/21 11:16
Benzo(k)fluoranthene ug/kg <16.7 16.7 12/15/21 11:16
Chrysene ug/kg <16.7 16.7 12/15/21 11:16
Dibenz(a,h)anthracene ug/kg <16.7 16.7 12/15/21 11:16
Fluoranthene ug/kg <16.7 16.7 12/15/21 11:16
Fluorene ug/kg <16.7 16.7 12/15/21 11:16
Indeno(1,2,3-cd)pyrene ug/kg <16.7 16.7 12/15/21 11:16
Naphthalene ug/kg <16.7 16.7 12/15/21 11:16
Phenanthrene ug/kg <16.7 16.7 12/15/21 11:16
Pyrene ug/kg <16.7 16.7 12/15/21 11:16
2-Fluorobiphenyl (S) % 62 36-86 12/15/21 11:16
Terphenyl-d14 (S) % 75 41-97 12/15/21 11:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2333185LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/kg 278334 83 62-120
Acenaphthylene ug/kg 283334 85 61-120
Anthracene ug/kg 335334 100 62-111
Benzo(a)anthracene ug/kg 250334 75 61-120
Benzo(a)pyrene ug/kg 326334 98 65-120
Benzo(b)fluoranthene ug/kg 280334 84 64-108
Benzo(g,h,i)perylene ug/kg 289334 86 71-120
Benzo(k)fluoranthene ug/kg 339334 102 76-120
Chrysene ug/kg 344334 103 74-120
Dibenz(a,h)anthracene ug/kg 307334 92 71-120
Fluoranthene ug/kg 306334 92 67-112
Fluorene ug/kg 293334 88 65-120
Indeno(1,2,3-cd)pyrene ug/kg 312334 94 74-120
Naphthalene ug/kg 256334 77 53-120
Phenanthrene ug/kg 257334 77 67-120
Pyrene ug/kg 307334 92 60-103
2-Fluorobiphenyl (S) % 76 36-86

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304727
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2333185LABORATORY CONTROL SAMPLE:
LCSSpike

Terphenyl-d14 (S) % 83 41-97

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2333186MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10590943001

2333187

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Acenaphthene ug/kg 379 79 43-12082 3 27379ND 301 310
Acenaphthylene ug/kg 379 81 51-12081 1 26379ND 309 311
Anthracene ug/kg 379 89 46-11186 3 29379ND 341 331
Benzo(a)anthracene ug/kg 379 76 48-12073 3 23379ND 297 288
Benzo(a)pyrene ug/kg 379 88 46-10886 2 30379ND 343 337
Benzo(b)fluoranthene ug/kg 379 90 45-10882 8 30379ND 357 329
Benzo(g,h,i)perylene ug/kg 379 68 39-12063 6 37379ND 266 250
Benzo(k)fluoranthene ug/kg 379 86 47-12090 4 31379ND 333 347
Chrysene ug/kg 379 83 54-12087 4 21379ND 332 346
Dibenz(a,h)anthracene ug/kg 379 76 46-12074 3 34379ND 291 284
Fluoranthene ug/kg 379 87 53-11285 2 2737926.9 355 349
Fluorene ug/kg 379 85 48-12086 2 29379ND 322 329
Indeno(1,2,3-cd)pyrene ug/kg 379 76 40-12073 3 34379ND 295 285
Naphthalene ug/kg 379 74 47-12074 0 25379ND 284 283
Phenanthrene ug/kg 379 78 49-12077 1 28379ND 309 307
Pyrene ug/kg 379 77 43-10377 0 3137920.5 313 312
2-Fluorobiphenyl (S) % 75 36-8674
Terphenyl-d14 (S) % 78 41-9776

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304727
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

404306
EPA 3546

EPA 8270E by SIM
8270E/3546 MSSV PAH by SIM

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304727003, 50304727004, 50304727005, 50304727006, 50304727007, 50304727008, 50304727009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2333985
Associated Lab Samples: 50304727003, 50304727004, 50304727005, 50304727006, 50304727007, 50304727008, 50304727009

Matrix: Solid

Analyzed

Acenaphthene ug/kg <16.7 16.7 12/17/21 08:48
Acenaphthylene ug/kg <16.7 16.7 12/17/21 08:48
Anthracene ug/kg <16.7 16.7 12/17/21 08:48
Benzo(a)anthracene ug/kg <16.7 16.7 12/17/21 08:48
Benzo(a)pyrene ug/kg <16.7 16.7 12/17/21 08:48
Benzo(b)fluoranthene ug/kg <16.7 16.7 12/17/21 08:48
Benzo(g,h,i)perylene ug/kg <16.7 16.7 12/17/21 08:48
Benzo(k)fluoranthene ug/kg <16.7 16.7 12/17/21 08:48
Chrysene ug/kg <16.7 16.7 12/17/21 08:48
Dibenz(a,h)anthracene ug/kg <16.7 16.7 12/17/21 08:48
Fluoranthene ug/kg <16.7 16.7 12/17/21 08:48
Fluorene ug/kg <16.7 16.7 12/17/21 08:48
Indeno(1,2,3-cd)pyrene ug/kg <16.7 16.7 12/17/21 08:48
Naphthalene ug/kg <16.7 16.7 12/17/21 08:48
Phenanthrene ug/kg <16.7 16.7 12/17/21 08:48
Pyrene ug/kg <16.7 16.7 12/17/21 08:48
2-Fluorobiphenyl (S) % 69 36-86 12/17/21 08:48
Terphenyl-d14 (S) % 76 41-97 12/17/21 08:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2333986LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/kg 268334 80 62-120
Acenaphthylene ug/kg 269334 81 61-120
Anthracene ug/kg 330334 99 62-111
Benzo(a)anthracene ug/kg 239334 72 61-120
Benzo(a)pyrene ug/kg 320334 96 65-120
Benzo(b)fluoranthene ug/kg 266334 80 64-108
Benzo(g,h,i)perylene ug/kg 246334 74 71-120
Benzo(k)fluoranthene ug/kg 346334 104 76-120
Chrysene ug/kg 346334 104 74-120
Dibenz(a,h)anthracene ug/kg 252334 75 71-120
Fluoranthene ug/kg 301334 90 67-112
Fluorene ug/kg 268334 80 65-120
Indeno(1,2,3-cd)pyrene ug/kg 267334 80 74-120
Naphthalene ug/kg 253334 76 53-120
Phenanthrene ug/kg 243334 73 67-120
Pyrene ug/kg 300334 90 60-103
2-Fluorobiphenyl (S) % 76 36-86

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304727
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2333986LABORATORY CONTROL SAMPLE:
LCSSpike

Terphenyl-d14 (S) % 81 41-97

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2333987MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40238310009

2333988

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Acenaphthene ug/kg 350 71 43-12072 1 27350<2.3 249 252
Acenaphthylene ug/kg 350 72 51-12072 0 26350<2.2 253 253
Anthracene ug/kg 350 93 46-11185 9 29350<2.2 329 300
Benzo(a)anthracene ug/kg 350 70 48-12063 10 23350<2.3 245 222
Benzo(a)pyrene ug/kg 350 93 46-10883 11 303502.6J 328 295
Benzo(b)fluoranthene ug/kg 350 78 45-10868 13 303505.5J 279 245
Benzo(g,h,i)perylene ug/kg 350 85 39-12071 17 373503.4J 300 253
Benzo(k)fluoranthene ug/kg 350 92 47-12081 12 313503.3J 327 289
Chrysene ug/kg 350 98 54-12087 11 213508.5J 351 313
Dibenz(a,h)anthracene ug/kg 350 85 46-12075 12 34350<2.4 298 265
Fluoranthene ug/kg 350 90 53-11278 14 273509.1J 325 282
Fluorene ug/kg 350 82 48-12074 10 29350<2.1 287 259
Indeno(1,2,3-cd)pyrene ug/kg 350 85 40-12075 12 34350<3.7 302 266
Naphthalene ug/kg 350 64 47-12069 7 253502.5J 228 243
Phenanthrene ug/kg 350 74 49-12064 14 283506.2J 264 229
Pyrene ug/kg 350 89 43-10377 15 3135010.1J 323 279
2-Fluorobiphenyl (S) % 64 36-8666
Terphenyl-d14 (S) % 75 41-9768
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304727
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

404429
EPA 3546

EPA 8270E by SIM
8270E/3546 MSSV PAH by SIM

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304727010, 50304727011

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2334555
Associated Lab Samples: 50304727010, 50304727011

Matrix: Solid

Analyzed

Acenaphthene ug/kg <16.7 16.7 12/17/21 12:05
Acenaphthylene ug/kg <16.7 16.7 12/17/21 12:05
Anthracene ug/kg <16.7 16.7 12/17/21 12:05
Benzo(a)anthracene ug/kg <16.7 16.7 12/17/21 12:05
Benzo(a)pyrene ug/kg <16.7 16.7 12/17/21 12:05
Benzo(b)fluoranthene ug/kg <16.7 16.7 12/17/21 12:05
Benzo(g,h,i)perylene ug/kg <16.7 16.7 12/17/21 12:05
Benzo(k)fluoranthene ug/kg <16.7 16.7 12/17/21 12:05
Chrysene ug/kg <16.7 16.7 12/17/21 12:05
Dibenz(a,h)anthracene ug/kg <16.7 16.7 12/17/21 12:05
Fluoranthene ug/kg <16.7 16.7 12/17/21 12:05
Fluorene ug/kg <16.7 16.7 12/17/21 12:05
Indeno(1,2,3-cd)pyrene ug/kg <16.7 16.7 12/17/21 12:05
Naphthalene ug/kg <16.7 16.7 12/17/21 12:05
Phenanthrene ug/kg <16.7 16.7 12/17/21 12:05
Pyrene ug/kg <16.7 16.7 12/17/21 12:05
2-Fluorobiphenyl (S) % 64 36-86 12/17/21 12:05
Terphenyl-d14 (S) % 73 41-97 12/17/21 12:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2334556LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/kg 248333 74 62-120
Acenaphthylene ug/kg 239333 72 61-120
Anthracene ug/kg 271333 81 62-111
Benzo(a)anthracene ug/kg 255333 77 61-120
Benzo(a)pyrene ug/kg 266333 80 65-120
Benzo(b)fluoranthene ug/kg 265333 79 64-108
Benzo(g,h,i)perylene ug/kg 252333 76 71-120
Benzo(k)fluoranthene ug/kg 265333 80 76-120
Chrysene ug/kg 274333 82 74-120
Dibenz(a,h)anthracene ug/kg 268333 80 71-120
Fluoranthene ug/kg 272333 82 67-112
Fluorene ug/kg 244333 73 65-120
Indeno(1,2,3-cd)pyrene ug/kg 275333 83 74-120
Naphthalene ug/kg 233333 70 53-120
Phenanthrene ug/kg 265333 79 67-120
Pyrene ug/kg 238333 72 60-103
2-Fluorobiphenyl (S) % 69 36-86
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304727
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2334556LABORATORY CONTROL SAMPLE:
LCSSpike

Terphenyl-d14 (S) % 75 41-97

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2334557MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40238449002

2334558

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Acenaphthene ug/kg 391 66 43-12073 10 27391<0.020
mg/kg

258 285

Acenaphthylene ug/kg 391 62 51-12068 10 26391<0.020
mg/kg

242 267

Anthracene ug/kg 391 62 46-11171 14 29391<0.020
mg/kg

241 278

Benzo(a)anthracene ug/kg 391 61 48-12069 13 23391<0.020
mg/kg

237 270

Benzo(a)pyrene ug/kg 391 62 46-10875 19 30391<0.020
mg/kg

241 292

Benzo(b)fluoranthene ug/kg 391 65 45-10872 10 30391<0.020
mg/kg

255 282

Benzo(g,h,i)perylene ug/kg 391 56 39-12065 14 37391<0.020
mg/kg

221 254

Benzo(k)fluoranthene ug/kg 391 61 47-12071 14 31391<0.020
mg/kg

240 276

Chrysene ug/kg 391 65 54-12074 14 21391<0.020
mg/kg

253 290

Dibenz(a,h)anthracene ug/kg 391 60 46-12071 16 34391<0.020
mg/kg

237 279

Fluoranthene ug/kg 391 63 53-11274 16 27391<0.020
mg/kg

247 289

Fluorene ug/kg 391 68 48-12080 16 29391<0.020
mg/kg

265 313

Indeno(1,2,3-cd)pyrene ug/kg 391 62 40-12072 16 34391<0.020
mg/kg

241 283

Naphthalene ug/kg 391 62 47-12067 8 25391<0.020
mg/kg

242 262

Phenanthrene ug/kg 391 61 49-12067 8 28391<0.020
mg/kg

241 262

Pyrene ug/kg 391 59 43-10368 14 31391<0.020
mg/kg

231 267

2-Fluorobiphenyl (S) % 57 36-8669
Terphenyl-d14 (S) % 57 41-9765
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304727
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

404700
EPA 365.4

EPA 365.4
365.4 Total Phosphorus

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304727001, 50304727002, 50304727003, 50304727004, 50304727005, 50304727006, 50304727007,

50304727008, 50304727009, 50304727010, 50304727011

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2336084
Associated Lab Samples: 50304727001, 50304727002, 50304727003, 50304727004, 50304727005, 50304727006, 50304727007,

50304727008, 50304727009, 50304727010, 50304727011

Matrix: Solid

Analyzed

Phosphorus mg/kg <20.0 20.0 12/21/21 14:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2336085LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/kg 541500 108 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2336086MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50304754008

2336087

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/kg 844 109 80-120104 3 20847550 1470 1430

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2336088MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50304727009

2336089

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/kg M01010 129 80-120103 6 2010801860 3160 2970
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QUALIFIERS

Pace Project No.:
Project:

50304727
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Extraction or preparation was conducted outside of the recognized method holding time.H2
Sample was received or analysis requested beyond the recognized method holding time.H3
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis).S5
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50304727
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50304727001 403956 404036PPDSED 21-I01 EPA 3050B EPA 6020B
50304727002 403956 404036PPDSED 21-I02 EPA 3050B EPA 6020B
50304727003 403956 404036PPDSED 21-I03 EPA 3050B EPA 6020B
50304727004 403956 404036PPDSED 21-H02 EPA 3050B EPA 6020B
50304727005 403956 404036PPDSED 21-H03 EPA 3050B EPA 6020B
50304727006 403956 404036PPDSED 21-F01 EPA 3050B EPA 6020B
50304727007 403956 404036PPDSED 21-F02 EPA 3050B EPA 6020B
50304727008 403956 404036PPDSED 21-F03 EPA 3050B EPA 6020B
50304727009 403956 404036PPDSED 21-F03 FD EPA 3050B EPA 6020B
50304727010 403956 404036PPDSED 21-G01 EPA 3050B EPA 6020B
50304727011 403956 404036PPDSED 21-G02 EPA 3050B EPA 6020B

50304727001 404331 404481PPDSED 21-I01 EPA 7471 EPA 7471
50304727002 404331 404481PPDSED 21-I02 EPA 7471 EPA 7471
50304727003 404331 404481PPDSED 21-I03 EPA 7471 EPA 7471
50304727004 404331 404481PPDSED 21-H02 EPA 7471 EPA 7471
50304727005 404331 404481PPDSED 21-H03 EPA 7471 EPA 7471
50304727006 404331 404481PPDSED 21-F01 EPA 7471 EPA 7471
50304727007 404331 404481PPDSED 21-F02 EPA 7471 EPA 7471
50304727008 404331 404481PPDSED 21-F03 EPA 7471 EPA 7471
50304727009 404331 404481PPDSED 21-F03 FD EPA 7471 EPA 7471
50304727010 404331 404481PPDSED 21-G01 EPA 7471 EPA 7471
50304727011 404331 404481PPDSED 21-G02 EPA 7471 EPA 7471

50304727001 404202 404254PPDSED 21-I01 EPA 3546 EPA 8270E by SIM
50304727002 404202 404254PPDSED 21-I02 EPA 3546 EPA 8270E by SIM

50304727003 404306 404332PPDSED 21-I03 EPA 3546 EPA 8270E by SIM
50304727004 404306 404332PPDSED 21-H02 EPA 3546 EPA 8270E by SIM
50304727005 404306 404332PPDSED 21-H03 EPA 3546 EPA 8270E by SIM
50304727006 404306 404332PPDSED 21-F01 EPA 3546 EPA 8270E by SIM
50304727007 404306 404332PPDSED 21-F02 EPA 3546 EPA 8270E by SIM
50304727008 404306 404332PPDSED 21-F03 EPA 3546 EPA 8270E by SIM
50304727009 404306 404332PPDSED 21-F03 FD EPA 3546 EPA 8270E by SIM

50304727010 404429 404460PPDSED 21-G01 EPA 3546 EPA 8270E by SIM
50304727011 404429 404460PPDSED 21-G02 EPA 3546 EPA 8270E by SIM

50304727001 404700 404739PPDSED 21-I01 EPA 365.4 EPA 365.4
50304727002 404700 404739PPDSED 21-I02 EPA 365.4 EPA 365.4
50304727003 404700 404739PPDSED 21-I03 EPA 365.4 EPA 365.4
50304727004 404700 404739PPDSED 21-H02 EPA 365.4 EPA 365.4
50304727005 404700 404739PPDSED 21-H03 EPA 365.4 EPA 365.4
50304727006 404700 404739PPDSED 21-F01 EPA 365.4 EPA 365.4
50304727007 404700 404739PPDSED 21-F02 EPA 365.4 EPA 365.4
50304727008 404700 404739PPDSED 21-F03 EPA 365.4 EPA 365.4
50304727009 404700 404739PPDSED 21-F03 FD EPA 365.4 EPA 365.4
50304727010 404700 404739PPDSED 21-G01 EPA 365.4 EPA 365.4
50304727011 404700 404739PPDSED 21-G02 EPA 365.4 EPA 365.4
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December 27, 2021

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50304754

50304754
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on December 07, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Green Bay

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech
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CERTIFICATIONS

Pace Project No.:
Project:

50304754
PENDAM

Pace Analytical Services Green Bay
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0
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SAMPLE SUMMARY

Pace Project No.:
Project:

50304754
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50304754001 PPDSED-21-D01 Solid 11/23/21 13:45 12/07/21 10:10

50304754002 PPDSED-21-H01 Solid 11/26/21 11:30 12/07/21 10:10

50304754003 PPDSED-21-G03 Solid 11/26/21 12:55 12/07/21 10:10

50304754004 PPDSED-21-D02 Solid 11/23/21 14:35 12/07/21 10:10

50304754005 PPDSED-21-D03 Solid 11/23/21 15:25 12/07/21 10:10

50304754006 PPDSED-21-E01 Solid 11/23/21 15:50 12/07/21 10:10

50304754007 PPDSED-21-E02 Solid 11/23/21 16:10 12/07/21 10:10

50304754008 PPDSED-21-E03 Solid 11/23/21 16:35 12/07/21 10:10

50304754009 PPDSED-21-K01 Solid 11/24/21 09:55 12/07/21 10:10

50304754010 PPDSED-21-K02 Solid 11/24/21 10:30 12/07/21 10:10

50304754011 PPDSED-21-K03 Solid 11/24/21 11:10 12/07/21 10:10

50304754012 PPDSED-21-J01 Solid 11/24/21 11:40 12/07/21 10:10

50304754013 PPDSED-21-J01 FD Solid 11/24/21 11:40 12/07/21 10:10

50304754014 PPDSED-21-J02 Solid 11/24/21 12:40 12/07/21 10:10

50304754015 PPDSED-21-J03 Solid 11/24/21 13:00 12/07/21 10:10
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50304754
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50304754001 PPDSED-21-D01 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GMRP

EPA 365.4 1 PASI-GDAW

50304754002 PPDSED-21-H01 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GMRP

EPA 365.4 1 PASI-GDAW

50304754003 PPDSED-21-G03 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GMRP

EPA 365.4 1 PASI-GDAW

50304754004 PPDSED-21-D02 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GMRP

EPA 365.4 1 PASI-GDAW

50304754005 PPDSED-21-D03 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GMRP

EPA 365.4 1 PASI-GDAW

50304754006 PPDSED-21-E01 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GMRP

EPA 365.4 1 PASI-GDAW

50304754007 PPDSED-21-E02 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GAXW

EPA 365.4 1 PASI-GDAW

50304754008 PPDSED-21-E03 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50304754
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GAXW

EPA 365.4 1 PASI-GDAW

50304754009 PPDSED-21-K01 EPA 6020B 9 PASI-GDS1

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GAXW

EPA 365.4 1 PASI-GDAW

50304754010 PPDSED-21-K02 EPA 6020B 9 PASI-GDS1

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GSKW

EPA 365.4 1 PASI-GDAW

50304754011 PPDSED-21-K03 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GSKW

EPA 365.4 1 PASI-GDAW

50304754012 PPDSED-21-J01 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GSKW

EPA 365.4 1 PASI-GDAW

50304754013 PPDSED-21-J01 FD EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GSKW

EPA 365.4 1 PASI-GDAW

50304754014 PPDSED-21-J02 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GSKW

EPA 365.4 1 PASI-GDAW

50304754015 PPDSED-21-J03 EPA 6020B 9 PASI-GDS1, KXS

EPA 7471 1 PASI-GAJT

EPA 8270E by SIM 20 PASI-GRJN

ASTM D2974-87 1 PASI-GSKW
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50304754
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 365.4 1 PASI-GDAW

PASI-G = Pace Analytical Services - Green Bay
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-D01 Lab ID: 50304754001 Collected: 11/23/21 13:45 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 9.7 mg/kg 12/18/21 01:52 7440-38-212/13/21 07:252.0 6.667
Barium 168 mg/kg 12/18/21 01:52 7440-39-312/13/21 07:252.0 6.667
Cadmium 2.6 mg/kg 12/18/21 01:52 7440-43-912/13/21 07:251.5 6.667
Chromium 42.1 mg/kg 12/21/21 01:46 7440-47-312/13/21 07:254.6 6.667
Copper 47.3 mg/kg 12/21/21 01:46 7440-50-812/13/21 07:254.0 6.667
Lead 86.7 mg/kg 12/18/21 01:52 7439-92-112/13/21 07:251.5 6.667
Selenium <1.5 mg/kg 12/18/21 01:52 7782-49-2 D312/13/21 07:251.5 6.667
Silver 5.2 mg/kg 12/18/21 01:52 7440-22-412/13/21 07:250.75 6.667
Zinc 228 mg/kg 12/21/21 01:46 7440-66-612/13/21 07:2552.2 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 1.7 mg/kg 12/17/21 11:44 7439-97-612/16/21 10:310.082 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <41.0 ug/kg 12/16/21 17:28 90-12-0 H312/15/21 08:4241.0 1
2-Methylnaphthalene <41.0 ug/kg 12/16/21 17:28 91-57-6 H312/15/21 08:4241.0 1
Acenaphthene <41.0 ug/kg 12/16/21 17:28 83-32-9 H312/15/21 08:4241.0 1
Acenaphthylene 49.4 ug/kg 12/16/21 17:28 208-96-8 H312/15/21 08:4241.0 1
Anthracene <41.0 ug/kg 12/16/21 17:28 120-12-7 H312/15/21 08:4241.0 1
Benzo(a)anthracene 210 ug/kg 12/16/21 17:28 56-55-3 H312/15/21 08:4241.0 1
Benzo(a)pyrene 252 ug/kg 12/16/21 17:28 50-32-8 H312/15/21 08:4241.0 1
Benzo(b)fluoranthene 311 ug/kg 12/16/21 17:28 205-99-2 H312/15/21 08:4241.0 1
Benzo(g,h,i)perylene 108 ug/kg 12/16/21 17:28 191-24-2 H312/15/21 08:4241.0 1
Benzo(k)fluoranthene 138 ug/kg 12/16/21 17:28 207-08-9 H312/15/21 08:4241.0 1
Chrysene 241 ug/kg 12/16/21 17:28 218-01-9 H312/15/21 08:4241.0 1
Dibenz(a,h)anthracene <41.0 ug/kg 12/16/21 17:28 53-70-3 H312/15/21 08:4241.0 1
Fluoranthene 398 ug/kg 12/16/21 17:28 206-44-0 H312/15/21 08:4241.0 1
Fluorene <41.0 ug/kg 12/16/21 17:28 86-73-7 H312/15/21 08:4241.0 1
Indeno(1,2,3-cd)pyrene 104 ug/kg 12/16/21 17:28 193-39-5 H312/15/21 08:4241.0 1
Naphthalene <41.0 ug/kg 12/16/21 17:28 91-20-3 H312/15/21 08:4241.0 1
Phenanthrene 127 ug/kg 12/16/21 17:28 85-01-8 H312/15/21 08:4241.0 1
Pyrene 311 ug/kg 12/16/21 17:28 129-00-0 H312/15/21 08:4241.0 1
Surrogates
2-Fluorobiphenyl (S) 28 % 12/16/21 17:28 321-60-8 S512/15/21 08:4236-86 1
Terphenyl-d14 (S) 37 % 12/16/21 17:28 1718-51-0 S512/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 59.3 % 12/10/21 09:490.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-D01 Lab ID: 50304754001 Collected: 11/23/21 13:45 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 2440 mg/kg 12/21/21 15:34 7723-14-012/21/21 10:20235 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 8 of 53



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-H01 Lab ID: 50304754002 Collected: 11/26/21 11:30 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 2.9 mg/kg 12/18/21 02:14 7440-38-212/13/21 07:251.0 6.667
Barium 19.5 mg/kg 12/18/21 02:14 7440-39-312/13/21 07:251.0 6.667
Cadmium <0.78 mg/kg 12/18/21 02:14 7440-43-9 D312/13/21 07:250.78 6.667
Chromium 8.3 mg/kg 12/21/21 01:53 7440-47-312/13/21 07:252.4 6.667
Copper 3.9 mg/kg 12/21/21 01:53 7440-50-812/13/21 07:252.1 6.667
Lead 4.0 mg/kg 12/18/21 02:14 7439-92-112/13/21 07:250.78 6.667
Selenium <0.78 mg/kg 12/18/21 02:14 7782-49-2 D312/13/21 07:250.78 6.667
Silver <0.39 mg/kg 12/18/21 02:14 7440-22-4 D312/13/21 07:250.39 6.667
Zinc <27.0 mg/kg 12/21/21 01:53 7440-66-6 D312/13/21 07:2527.0 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury <0.041 mg/kg 12/17/21 11:46 7439-97-612/16/21 10:310.041 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <20.6 ug/kg 12/17/21 13:39 90-12-0 H212/16/21 10:2220.6 1
2-Methylnaphthalene <20.6 ug/kg 12/17/21 13:39 91-57-6 H212/16/21 10:2220.6 1
Acenaphthene <20.6 ug/kg 12/17/21 13:39 83-32-9 H212/16/21 10:2220.6 1
Acenaphthylene <20.6 ug/kg 12/17/21 13:39 208-96-8 H212/16/21 10:2220.6 1
Anthracene <20.6 ug/kg 12/17/21 13:39 120-12-7 H212/16/21 10:2220.6 1
Benzo(a)anthracene 30.4 ug/kg 12/17/21 13:39 56-55-3 H212/16/21 10:2220.6 1
Benzo(a)pyrene 43.7 ug/kg 12/17/21 13:39 50-32-8 H212/16/21 10:2220.6 1
Benzo(b)fluoranthene 54.4 ug/kg 12/17/21 13:39 205-99-2 H212/16/21 10:2220.6 1
Benzo(g,h,i)perylene 30.5 ug/kg 12/17/21 13:39 191-24-2 H212/16/21 10:2220.6 1
Benzo(k)fluoranthene 24.4 ug/kg 12/17/21 13:39 207-08-9 H212/16/21 10:2220.6 1
Chrysene 49.8 ug/kg 12/17/21 13:39 218-01-9 H212/16/21 10:2220.6 1
Dibenz(a,h)anthracene <20.6 ug/kg 12/17/21 13:39 53-70-3 H212/16/21 10:2220.6 1
Fluoranthene 80.8 ug/kg 12/17/21 13:39 206-44-0 H212/16/21 10:2220.6 1
Fluorene <20.6 ug/kg 12/17/21 13:39 86-73-7 H212/16/21 10:2220.6 1
Indeno(1,2,3-cd)pyrene 25.2 ug/kg 12/17/21 13:39 193-39-5 H212/16/21 10:2220.6 1
Naphthalene <20.6 ug/kg 12/17/21 13:39 91-20-3 H312/16/21 10:2220.6 1
Phenanthrene 22.8 ug/kg 12/17/21 13:39 85-01-8 H212/16/21 10:2220.6 1
Pyrene 59.5 ug/kg 12/17/21 13:39 129-00-0 H212/16/21 10:2220.6 1
Surrogates
2-Fluorobiphenyl (S) 57 % 12/17/21 13:39 321-60-812/16/21 10:2236-86 1
Terphenyl-d14 (S) 62 % 12/17/21 13:39 1718-51-012/16/21 10:2241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 18.7 % 12/10/21 09:490.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 9 of 53
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-H01 Lab ID: 50304754002 Collected: 11/26/21 11:30 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 179 mg/kg 12/21/21 14:51 7723-14-012/21/21 10:2022.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 10 of 53
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-G03 Lab ID: 50304754003 Collected: 11/26/21 12:55 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 10.5 mg/kg 12/18/21 02:21 7440-38-212/13/21 07:250.90 6.667
Barium 67.6 mg/kg 12/18/21 02:21 7440-39-312/13/21 07:250.90 6.667
Cadmium <0.68 mg/kg 12/18/21 02:21 7440-43-9 D312/13/21 07:250.68 6.667
Chromium 9.3 mg/kg 12/21/21 02:15 7440-47-312/13/21 07:252.1 6.667
Copper 7.8 mg/kg 12/21/21 02:15 7440-50-812/13/21 07:251.8 6.667
Lead 29.4 mg/kg 12/18/21 02:21 7439-92-112/13/21 07:250.68 6.667
Selenium <0.68 mg/kg 12/18/21 02:21 7782-49-2 D312/13/21 07:250.68 6.667
Silver <0.34 mg/kg 12/18/21 02:21 7440-22-4 D312/13/21 07:250.34 6.667
Zinc 39.8 mg/kg 12/21/21 02:15 7440-66-612/13/21 07:2523.9 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury <0.036 mg/kg 12/17/21 11:49 7439-97-612/16/21 10:310.036 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <18.3 ug/kg 12/17/21 13:56 90-12-0 H212/16/21 10:2218.3 1
2-Methylnaphthalene <18.3 ug/kg 12/17/21 13:56 91-57-6 H212/16/21 10:2218.3 1
Acenaphthene <18.3 ug/kg 12/17/21 13:56 83-32-9 H212/16/21 10:2218.3 1
Acenaphthylene <18.3 ug/kg 12/17/21 13:56 208-96-8 H212/16/21 10:2218.3 1
Anthracene <18.3 ug/kg 12/17/21 13:56 120-12-7 H212/16/21 10:2218.3 1
Benzo(a)anthracene <18.3 ug/kg 12/17/21 13:56 56-55-3 H212/16/21 10:2218.3 1
Benzo(a)pyrene <18.3 ug/kg 12/17/21 13:56 50-32-8 H212/16/21 10:2218.3 1
Benzo(b)fluoranthene <18.3 ug/kg 12/17/21 13:56 205-99-2 H212/16/21 10:2218.3 1
Benzo(g,h,i)perylene <18.3 ug/kg 12/17/21 13:56 191-24-2 H212/16/21 10:2218.3 1
Benzo(k)fluoranthene <18.3 ug/kg 12/17/21 13:56 207-08-9 H212/16/21 10:2218.3 1
Chrysene <18.3 ug/kg 12/17/21 13:56 218-01-9 H212/16/21 10:2218.3 1
Dibenz(a,h)anthracene <18.3 ug/kg 12/17/21 13:56 53-70-3 H212/16/21 10:2218.3 1
Fluoranthene <18.3 ug/kg 12/17/21 13:56 206-44-0 H212/16/21 10:2218.3 1
Fluorene <18.3 ug/kg 12/17/21 13:56 86-73-7 H212/16/21 10:2218.3 1
Indeno(1,2,3-cd)pyrene <18.3 ug/kg 12/17/21 13:56 193-39-5 H212/16/21 10:2218.3 1
Naphthalene <18.3 ug/kg 12/17/21 13:56 91-20-3 H312/16/21 10:2218.3 1
Phenanthrene <18.3 ug/kg 12/17/21 13:56 85-01-8 H212/16/21 10:2218.3 1
Pyrene <18.3 ug/kg 12/17/21 13:56 129-00-0 H212/16/21 10:2218.3 1
Surrogates
2-Fluorobiphenyl (S) 77 % 12/17/21 13:56 321-60-812/16/21 10:2236-86 1
Terphenyl-d14 (S) 81 % 12/17/21 13:56 1718-51-012/16/21 10:2241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 9.0 % 12/10/21 09:490.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 11 of 53
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-G03 Lab ID: 50304754003 Collected: 11/26/21 12:55 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 262 mg/kg 12/21/21 14:52 7723-14-012/21/21 10:2018.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 12 of 53



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-D02 Lab ID: 50304754004 Collected: 11/23/21 14:35 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 8.1 mg/kg 12/18/21 02:28 7440-38-212/13/21 07:251.1 6.667
Barium 61.2 mg/kg 12/18/21 02:28 7440-39-312/13/21 07:251.1 6.667
Cadmium <0.85 mg/kg 12/18/21 02:28 7440-43-9 D312/13/21 07:250.85 6.667
Chromium 13.2 mg/kg 12/21/21 02:22 7440-47-312/13/21 07:252.6 6.667
Copper 8.3 mg/kg 12/21/21 02:22 7440-50-812/13/21 07:252.3 6.667
Lead 13.2 mg/kg 12/18/21 02:28 7439-92-112/13/21 07:250.85 6.667
Selenium <0.85 mg/kg 12/18/21 02:28 7782-49-2 D312/13/21 07:250.85 6.667
Silver <0.42 mg/kg 12/18/21 02:28 7440-22-4 D312/13/21 07:250.42 6.667
Zinc 64.5 mg/kg 12/21/21 02:22 7440-66-612/13/21 07:2529.6 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.10 mg/kg 12/17/21 11:51 7439-97-612/16/21 10:310.046 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <116 ug/kg 12/16/21 20:54 90-12-0 H312/15/21 08:42116 5
2-Methylnaphthalene <116 ug/kg 12/16/21 20:54 91-57-6 H312/15/21 08:42116 5
Acenaphthene <116 ug/kg 12/16/21 20:54 83-32-9 H312/15/21 08:42116 5
Acenaphthylene <116 ug/kg 12/16/21 20:54 208-96-8 H312/15/21 08:42116 5
Anthracene <116 ug/kg 12/16/21 20:54 120-12-7 H312/15/21 08:42116 5
Benzo(a)anthracene 486 ug/kg 12/16/21 20:54 56-55-3 H312/15/21 08:42116 5
Benzo(a)pyrene 494 ug/kg 12/16/21 20:54 50-32-8 H312/15/21 08:42116 5
Benzo(b)fluoranthene 619 ug/kg 12/16/21 20:54 205-99-2 H312/15/21 08:42116 5
Benzo(g,h,i)perylene 156 ug/kg 12/16/21 20:54 191-24-2 H312/15/21 08:42116 5
Benzo(k)fluoranthene 260 ug/kg 12/16/21 20:54 207-08-9 H312/15/21 08:42116 5
Chrysene 475 ug/kg 12/16/21 20:54 218-01-9 H312/15/21 08:42116 5
Dibenz(a,h)anthracene <116 ug/kg 12/16/21 20:54 53-70-3 H312/15/21 08:42116 5
Fluoranthene 742 ug/kg 12/16/21 20:54 206-44-0 H312/15/21 08:42116 5
Fluorene <116 ug/kg 12/16/21 20:54 86-73-7 H312/15/21 08:42116 5
Indeno(1,2,3-cd)pyrene 157 ug/kg 12/16/21 20:54 193-39-5 H312/15/21 08:42116 5
Naphthalene <116 ug/kg 12/16/21 20:54 91-20-3 H312/15/21 08:42116 5
Phenanthrene 229 ug/kg 12/16/21 20:54 85-01-8 H312/15/21 08:42116 5
Pyrene 613 ug/kg 12/16/21 20:54 129-00-0 H312/15/21 08:42116 5
Surrogates
2-Fluorobiphenyl (S) 50 % 12/16/21 20:54 321-60-812/15/21 08:4236-86 5
Terphenyl-d14 (S) 57 % 12/16/21 20:54 1718-51-012/15/21 08:4241-97 5

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 28.1 % 12/10/21 09:490.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 13 of 53
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-D02 Lab ID: 50304754004 Collected: 11/23/21 14:35 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 386 mg/kg 12/21/21 14:53 7723-14-012/21/21 10:2026.6 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 14 of 53
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-D03 Lab ID: 50304754005 Collected: 11/23/21 15:25 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 23.3 mg/kg 12/18/21 02:36 7440-38-212/13/21 07:252.0 6.667
Barium 160 mg/kg 12/18/21 02:36 7440-39-312/13/21 07:252.0 6.667
Cadmium <1.5 mg/kg 12/18/21 02:36 7440-43-9 D312/13/21 07:251.5 6.667
Chromium 23.6 mg/kg 12/21/21 02:30 7440-47-312/13/21 07:254.6 6.667
Copper 27.3 mg/kg 12/21/21 02:30 7440-50-812/13/21 07:254.0 6.667
Lead 52.7 mg/kg 12/18/21 02:36 7439-92-112/13/21 07:251.5 6.667
Selenium <1.5 mg/kg 12/18/21 02:36 7782-49-2 D312/13/21 07:251.5 6.667
Silver 1.4 mg/kg 12/18/21 02:36 7440-22-412/13/21 07:250.75 6.667
Zinc 156 mg/kg 12/21/21 02:30 7440-66-612/13/21 07:2552.3 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.50 mg/kg 12/17/21 11:53 7439-97-612/16/21 10:310.077 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <37.9 ug/kg 12/16/21 21:11 90-12-0 H312/15/21 08:4237.9 1
2-Methylnaphthalene <37.9 ug/kg 12/16/21 21:11 91-57-6 H312/15/21 08:4237.9 1
Acenaphthene <37.9 ug/kg 12/16/21 21:11 83-32-9 H312/15/21 08:4237.9 1
Acenaphthylene 50.7 ug/kg 12/16/21 21:11 208-96-8 H312/15/21 08:4237.9 1
Anthracene 51.8 ug/kg 12/16/21 21:11 120-12-7 H312/15/21 08:4237.9 1
Benzo(a)anthracene 260 ug/kg 12/16/21 21:11 56-55-3 H312/15/21 08:4237.9 1
Benzo(a)pyrene 287 ug/kg 12/16/21 21:11 50-32-8 H312/15/21 08:4237.9 1
Benzo(b)fluoranthene 348 ug/kg 12/16/21 21:11 205-99-2 H312/15/21 08:4237.9 1
Benzo(g,h,i)perylene 111 ug/kg 12/16/21 21:11 191-24-2 H312/15/21 08:4237.9 1
Benzo(k)fluoranthene 189 ug/kg 12/16/21 21:11 207-08-9 H312/15/21 08:4237.9 1
Chrysene 317 ug/kg 12/16/21 21:11 218-01-9 H312/15/21 08:4237.9 1
Dibenz(a,h)anthracene <37.9 ug/kg 12/16/21 21:11 53-70-3 H312/15/21 08:4237.9 1
Fluoranthene 558 ug/kg 12/16/21 21:11 206-44-0 H312/15/21 08:4237.9 1
Fluorene <37.9 ug/kg 12/16/21 21:11 86-73-7 H312/15/21 08:4237.9 1
Indeno(1,2,3-cd)pyrene 117 ug/kg 12/16/21 21:11 193-39-5 H312/15/21 08:4237.9 1
Naphthalene <37.9 ug/kg 12/16/21 21:11 91-20-3 H312/15/21 08:4237.9 1
Phenanthrene 176 ug/kg 12/16/21 21:11 85-01-8 H312/15/21 08:4237.9 1
Pyrene 451 ug/kg 12/16/21 21:11 129-00-0 H312/15/21 08:4237.9 1
Surrogates
2-Fluorobiphenyl (S) 56 % 12/16/21 21:11 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 68 % 12/16/21 21:11 1718-51-012/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 55.9 % 12/10/21 09:500.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 15 of 53
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-D03 Lab ID: 50304754005 Collected: 11/23/21 15:25 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 991 mg/kg 12/21/21 14:54 7723-14-012/21/21 10:2037.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 16 of 53
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-E01 Lab ID: 50304754006 Collected: 11/23/21 15:50 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 19.3 mg/kg 12/21/21 02:37 7440-38-212/13/21 07:251.8 6.667
Barium 137 mg/kg 12/18/21 02:58 7440-39-312/13/21 07:251.8 6.667
Cadmium <1.4 mg/kg 12/18/21 02:58 7440-43-9 D312/13/21 07:251.4 6.667
Chromium 26.4 mg/kg 12/21/21 02:37 7440-47-312/13/21 07:254.2 6.667
Copper 29.9 mg/kg 12/21/21 02:37 7440-50-812/13/21 07:253.7 6.667
Lead 55.8 mg/kg 12/18/21 02:58 7439-92-112/13/21 07:251.4 6.667
Selenium <1.4 mg/kg 12/21/21 02:37 7782-49-2 D312/13/21 07:251.4 6.667
Silver 2.3 mg/kg 12/18/21 02:58 7440-22-412/13/21 07:250.69 6.667
Zinc 146 mg/kg 12/21/21 02:37 7440-66-612/13/21 07:2548.2 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.45 mg/kg 12/17/21 11:56 7439-97-612/16/21 10:310.069 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <34.9 ug/kg 12/16/21 17:45 90-12-0 H312/15/21 08:4234.9 1
2-Methylnaphthalene <34.9 ug/kg 12/16/21 17:45 91-57-6 H312/15/21 08:4234.9 1
Acenaphthene <34.9 ug/kg 12/16/21 17:45 83-32-9 H312/15/21 08:4234.9 1
Acenaphthylene 37.4 ug/kg 12/16/21 17:45 208-96-8 H312/15/21 08:4234.9 1
Anthracene <34.9 ug/kg 12/16/21 17:45 120-12-7 H312/15/21 08:4234.9 1
Benzo(a)anthracene 145 ug/kg 12/16/21 17:45 56-55-3 H312/15/21 08:4234.9 1
Benzo(a)pyrene 169 ug/kg 12/16/21 17:45 50-32-8 H312/15/21 08:4234.9 1
Benzo(b)fluoranthene 235 ug/kg 12/16/21 17:45 205-99-2 H312/15/21 08:4234.9 1
Benzo(g,h,i)perylene 76.8 ug/kg 12/16/21 17:45 191-24-2 H312/15/21 08:4234.9 1
Benzo(k)fluoranthene 93.1 ug/kg 12/16/21 17:45 207-08-9 H312/15/21 08:4234.9 1
Chrysene 175 ug/kg 12/16/21 17:45 218-01-9 H312/15/21 08:4234.9 1
Dibenz(a,h)anthracene <34.9 ug/kg 12/16/21 17:45 53-70-3 H312/15/21 08:4234.9 1
Fluoranthene 314 ug/kg 12/16/21 17:45 206-44-0 H312/15/21 08:4234.9 1
Fluorene <34.9 ug/kg 12/16/21 17:45 86-73-7 H312/15/21 08:4234.9 1
Indeno(1,2,3-cd)pyrene 71.9 ug/kg 12/16/21 17:45 193-39-5 H312/15/21 08:4234.9 1
Naphthalene <34.9 ug/kg 12/16/21 17:45 91-20-3 H312/15/21 08:4234.9 1
Phenanthrene 94.0 ug/kg 12/16/21 17:45 85-01-8 H312/15/21 08:4234.9 1
Pyrene 226 ug/kg 12/16/21 17:45 129-00-0 H312/15/21 08:4234.9 1
Surrogates
2-Fluorobiphenyl (S) 39 % 12/16/21 17:45 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 40 % 12/16/21 17:45 1718-51-0 S512/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 52.2 % 12/10/21 09:500.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 17 of 53
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-E01 Lab ID: 50304754006 Collected: 11/23/21 15:50 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 834 mg/kg 12/21/21 14:55 7723-14-012/21/21 10:2037.4 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 18 of 53
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-E02 Lab ID: 50304754007 Collected: 11/23/21 16:10 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 6.7 mg/kg 12/18/21 03:05 7440-38-212/13/21 07:251.2 6.667
Barium 76.2 mg/kg 12/18/21 03:05 7440-39-312/13/21 07:251.2 6.667
Cadmium <0.88 mg/kg 12/18/21 03:05 7440-43-9 D312/13/21 07:250.88 6.667
Chromium 16.8 mg/kg 12/21/21 02:45 7440-47-312/13/21 07:252.7 6.667
Copper 18.6 mg/kg 12/21/21 02:45 7440-50-812/13/21 07:252.4 6.667
Lead 23.3 mg/kg 12/18/21 03:05 7439-92-112/13/21 07:250.88 6.667
Selenium <0.88 mg/kg 12/18/21 03:05 7782-49-2 D312/13/21 07:250.88 6.667
Silver 2.9 mg/kg 12/18/21 03:05 7440-22-412/13/21 07:250.44 6.667
Zinc 90.0 mg/kg 12/21/21 02:45 7440-66-612/13/21 07:2530.8 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.25 mg/kg 12/17/21 11:58 7439-97-612/16/21 10:310.048 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <469 ug/kg 12/16/21 21:28 90-12-0 H312/15/21 08:42469 20
2-Methylnaphthalene <469 ug/kg 12/16/21 21:28 91-57-6 H312/15/21 08:42469 20
Acenaphthene <469 ug/kg 12/16/21 21:28 83-32-9 H312/15/21 08:42469 20
Acenaphthylene <469 ug/kg 12/16/21 21:28 208-96-8 H312/15/21 08:42469 20
Anthracene 507 ug/kg 12/16/21 21:28 120-12-7 H312/15/21 08:42469 20
Benzo(a)anthracene 1470 ug/kg 12/16/21 21:28 56-55-3 H312/15/21 08:42469 20
Benzo(a)pyrene 1480 ug/kg 12/16/21 21:28 50-32-8 H312/15/21 08:42469 20
Benzo(b)fluoranthene 1700 ug/kg 12/16/21 21:28 205-99-2 H312/15/21 08:42469 20
Benzo(g,h,i)perylene <469 ug/kg 12/16/21 21:28 191-24-2 H312/15/21 08:42469 20
Benzo(k)fluoranthene 816 ug/kg 12/16/21 21:28 207-08-9 H312/15/21 08:42469 20
Chrysene 1370 ug/kg 12/16/21 21:28 218-01-9 H312/15/21 08:42469 20
Dibenz(a,h)anthracene <469 ug/kg 12/16/21 21:28 53-70-3 H312/15/21 08:42469 20
Fluoranthene 2910 ug/kg 12/16/21 21:28 206-44-0 H312/15/21 08:42469 20
Fluorene <469 ug/kg 12/16/21 21:28 86-73-7 H312/15/21 08:42469 20
Indeno(1,2,3-cd)pyrene <469 ug/kg 12/16/21 21:28 193-39-5 H312/15/21 08:42469 20
Naphthalene <469 ug/kg 12/16/21 21:28 91-20-3 H312/15/21 08:42469 20
Phenanthrene 1360 ug/kg 12/16/21 21:28 85-01-8 H312/15/21 08:42469 20
Pyrene 2210 ug/kg 12/16/21 21:28 129-00-0 H312/15/21 08:42469 20
Surrogates
2-Fluorobiphenyl (S) 52 % 12/16/21 21:28 321-60-812/15/21 08:4236-86 20
Terphenyl-d14 (S) 47 % 12/16/21 21:28 1718-51-012/15/21 08:4241-97 20

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 28.9 % 12/10/21 10:470.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-E02 Lab ID: 50304754007 Collected: 11/23/21 16:10 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 762 mg/kg 12/21/21 14:58 7723-14-012/21/21 10:2028.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-E03 Lab ID: 50304754008 Collected: 11/23/21 16:35 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 8.0 mg/kg 12/21/21 02:52 7440-38-212/13/21 07:251.5 6.667
Barium 163 mg/kg 12/18/21 03:12 7440-39-312/13/21 07:251.5 6.667
Cadmium <1.2 mg/kg 12/18/21 03:12 7440-43-9 D312/13/21 07:251.2 6.667
Chromium 19.4 mg/kg 12/21/21 02:52 7440-47-312/13/21 07:253.6 6.667
Copper 23.5 mg/kg 12/21/21 02:52 7440-50-812/13/21 07:253.1 6.667
Lead 39.0 mg/kg 12/18/21 03:12 7439-92-112/13/21 07:251.2 6.667
Selenium <1.2 mg/kg 12/21/21 02:52 7782-49-2 D312/13/21 07:251.2 6.667
Silver <0.59 mg/kg 12/18/21 03:12 7440-22-4 D312/13/21 07:250.59 6.667
Zinc 85.3 mg/kg 12/21/21 02:52 7440-66-612/13/21 07:2540.9 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.54 mg/kg 12/17/21 12:00 7439-97-612/16/21 10:310.060 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <29.8 ug/kg 12/16/21 18:03 90-12-0 H312/15/21 08:4229.8 1
2-Methylnaphthalene <29.8 ug/kg 12/16/21 18:03 91-57-6 H312/15/21 08:4229.8 1
Acenaphthene <29.8 ug/kg 12/16/21 18:03 83-32-9 H312/15/21 08:4229.8 1
Acenaphthylene <29.8 ug/kg 12/16/21 18:03 208-96-8 H312/15/21 08:4229.8 1
Anthracene <29.8 ug/kg 12/16/21 18:03 120-12-7 H312/15/21 08:4229.8 1
Benzo(a)anthracene 61.3 ug/kg 12/16/21 18:03 56-55-3 H312/15/21 08:4229.8 1
Benzo(a)pyrene 56.1 ug/kg 12/16/21 18:03 50-32-8 H312/15/21 08:4229.8 1
Benzo(b)fluoranthene 61.9 ug/kg 12/16/21 18:03 205-99-2 H312/15/21 08:4229.8 1
Benzo(g,h,i)perylene <29.8 ug/kg 12/16/21 18:03 191-24-2 H312/15/21 08:4229.8 1
Benzo(k)fluoranthene 35.4 ug/kg 12/16/21 18:03 207-08-9 H312/15/21 08:4229.8 1
Chrysene 61.0 ug/kg 12/16/21 18:03 218-01-9 H312/15/21 08:4229.8 1
Dibenz(a,h)anthracene <29.8 ug/kg 12/16/21 18:03 53-70-3 H312/15/21 08:4229.8 1
Fluoranthene 116 ug/kg 12/16/21 18:03 206-44-0 H312/15/21 08:4229.8 1
Fluorene <29.8 ug/kg 12/16/21 18:03 86-73-7 H312/15/21 08:4229.8 1
Indeno(1,2,3-cd)pyrene <29.8 ug/kg 12/16/21 18:03 193-39-5 H312/15/21 08:4229.8 1
Naphthalene <29.8 ug/kg 12/16/21 18:03 91-20-3 H312/15/21 08:4229.8 1
Phenanthrene 42.5 ug/kg 12/16/21 18:03 85-01-8 H312/15/21 08:4229.8 1
Pyrene 84.8 ug/kg 12/16/21 18:03 129-00-0 H312/15/21 08:4229.8 1
Surrogates
2-Fluorobiphenyl (S) 72 % 12/16/21 18:03 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 72 % 12/16/21 18:03 1718-51-012/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 43.8 % 12/10/21 10:470.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-E03 Lab ID: 50304754008 Collected: 11/23/21 16:35 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 550 mg/kg 12/21/21 14:59 7723-14-012/21/21 10:2031.6 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-K01 Lab ID: 50304754009 Collected: 11/24/21 09:55 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 11.0 mg/kg 12/18/21 00:01 7440-38-212/13/21 07:252.1 6.667
Barium 148 mg/kg 12/14/21 21:38 7440-39-3 M012/13/21 07:252.0 6.667
Cadmium 2.8 mg/kg 12/18/21 00:01 7440-43-912/13/21 07:251.6 6.667
Chromium 40.5 mg/kg 12/18/21 00:01 7440-47-312/13/21 07:254.8 6.667
Copper 50.5 mg/kg 12/18/21 00:01 7440-50-812/13/21 07:254.2 6.667
Lead 101 mg/kg 12/18/21 00:01 7439-92-112/13/21 07:251.6 6.667
Selenium <1.6 mg/kg 12/18/21 00:01 7782-49-2 D312/13/21 07:251.6 6.667
Silver 5.0 mg/kg 12/18/21 00:01 7440-22-412/13/21 07:250.78 6.667
Zinc 226 mg/kg 12/18/21 00:01 7440-66-612/13/21 07:2554.5 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 1.1 mg/kg 12/17/21 09:56 7439-97-612/16/21 10:310.081 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <39.3 ug/kg 12/16/21 18:19 90-12-0 H212/15/21 08:4239.3 1
2-Methylnaphthalene <39.3 ug/kg 12/16/21 18:19 91-57-6 H212/15/21 08:4239.3 1
Acenaphthene <39.3 ug/kg 12/16/21 18:19 83-32-9 H212/15/21 08:4239.3 1
Acenaphthylene 52.9 ug/kg 12/16/21 18:19 208-96-8 H212/15/21 08:4239.3 1
Anthracene 50.4 ug/kg 12/16/21 18:19 120-12-7 H212/15/21 08:4239.3 1
Benzo(a)anthracene 271 ug/kg 12/16/21 18:19 56-55-3 H212/15/21 08:4239.3 1
Benzo(a)pyrene 327 ug/kg 12/16/21 18:19 50-32-8 H212/15/21 08:4239.3 1
Benzo(b)fluoranthene 406 ug/kg 12/16/21 18:19 205-99-2 H212/15/21 08:4239.3 1
Benzo(g,h,i)perylene 146 ug/kg 12/16/21 18:19 191-24-2 H212/15/21 08:4239.3 1
Benzo(k)fluoranthene 189 ug/kg 12/16/21 18:19 207-08-9 H212/15/21 08:4239.3 1
Chrysene 312 ug/kg 12/16/21 18:19 218-01-9 H212/15/21 08:4239.3 1
Dibenz(a,h)anthracene <39.3 ug/kg 12/16/21 18:19 53-70-3 H212/15/21 08:4239.3 1
Fluoranthene 533 ug/kg 12/16/21 18:19 206-44-0 H212/15/21 08:4239.3 1
Fluorene <39.3 ug/kg 12/16/21 18:19 86-73-7 H212/15/21 08:4239.3 1
Indeno(1,2,3-cd)pyrene 143 ug/kg 12/16/21 18:19 193-39-5 H212/15/21 08:4239.3 1
Naphthalene <39.3 ug/kg 12/16/21 18:19 91-20-3 H312/15/21 08:4239.3 1
Phenanthrene 186 ug/kg 12/16/21 18:19 85-01-8 H212/15/21 08:4239.3 1
Pyrene 446 ug/kg 12/16/21 18:19 129-00-0 H212/15/21 08:4239.3 1
Surrogates
2-Fluorobiphenyl (S) 43 % 12/16/21 18:19 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 39 % 12/16/21 18:19 1718-51-0 S512/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 57.4 % 12/10/21 10:460.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-K01 Lab ID: 50304754009 Collected: 11/24/21 09:55 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 2130 mg/kg 12/15/21 15:24 7723-14-012/15/21 10:10217 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-K02 Lab ID: 50304754010 Collected: 11/24/21 10:30 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 14.5 mg/kg 12/18/21 00:45 7440-38-212/13/21 07:251.7 6.667
Barium 155 mg/kg 12/18/21 00:45 7440-39-312/13/21 07:251.7 6.667
Cadmium 2.2 mg/kg 12/18/21 00:45 7440-43-912/13/21 07:251.3 6.667
Chromium 41.2 mg/kg 12/18/21 00:45 7440-47-312/13/21 07:254.0 6.667
Copper 53.3 mg/kg 12/18/21 00:45 7440-50-812/13/21 07:253.5 6.667
Lead 106 mg/kg 12/18/21 00:45 7439-92-112/13/21 07:251.3 6.667
Selenium 1.6 mg/kg 12/18/21 00:45 7782-49-212/13/21 07:251.3 6.667
Silver 4.8 mg/kg 12/18/21 00:45 7440-22-412/13/21 07:250.65 6.667
Zinc 215 mg/kg 12/18/21 00:45 7440-66-612/13/21 07:2545.6 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 1.1 mg/kg 12/17/21 09:59 7439-97-612/16/21 10:310.070 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <35.4 ug/kg 12/16/21 18:37 90-12-0 H212/15/21 08:4235.4 1
2-Methylnaphthalene <35.4 ug/kg 12/16/21 18:37 91-57-6 H212/15/21 08:4235.4 1
Acenaphthene <35.4 ug/kg 12/16/21 18:37 83-32-9 H212/15/21 08:4235.4 1
Acenaphthylene <35.4 ug/kg 12/16/21 18:37 208-96-8 H212/15/21 08:4235.4 1
Anthracene 76.1 ug/kg 12/16/21 18:37 120-12-7 H212/15/21 08:4235.4 1
Benzo(a)anthracene 335 ug/kg 12/16/21 18:37 56-55-3 H212/15/21 08:4235.4 1
Benzo(a)pyrene 351 ug/kg 12/16/21 18:37 50-32-8 H212/15/21 08:4235.4 1
Benzo(b)fluoranthene 455 ug/kg 12/16/21 18:37 205-99-2 H212/15/21 08:4235.4 1
Benzo(g,h,i)perylene 187 ug/kg 12/16/21 18:37 191-24-2 H212/15/21 08:4235.4 1
Benzo(k)fluoranthene 193 ug/kg 12/16/21 18:37 207-08-9 H212/15/21 08:4235.4 1
Chrysene 370 ug/kg 12/16/21 18:37 218-01-9 H212/15/21 08:4235.4 1
Dibenz(a,h)anthracene 50.1 ug/kg 12/16/21 18:37 53-70-3 H212/15/21 08:4235.4 1
Fluoranthene 740 ug/kg 12/16/21 18:37 206-44-0 H212/15/21 08:4235.4 1
Fluorene <35.4 ug/kg 12/16/21 18:37 86-73-7 H212/15/21 08:4235.4 1
Indeno(1,2,3-cd)pyrene 173 ug/kg 12/16/21 18:37 193-39-5 H212/15/21 08:4235.4 1
Naphthalene <35.4 ug/kg 12/16/21 18:37 91-20-3 H312/15/21 08:4235.4 1
Phenanthrene 240 ug/kg 12/16/21 18:37 85-01-8 H212/15/21 08:4235.4 1
Pyrene 582 ug/kg 12/16/21 18:37 129-00-0 H212/15/21 08:4235.4 1
Surrogates
2-Fluorobiphenyl (S) 53 % 12/16/21 18:37 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 61 % 12/16/21 18:37 1718-51-012/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 52.9 % 12/10/21 08:010.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 25 of 53



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-K02 Lab ID: 50304754010 Collected: 11/24/21 10:30 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1450 mg/kg 12/15/21 15:25 7723-14-012/15/21 10:10188 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-K03 Lab ID: 50304754011 Collected: 11/24/21 11:10 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 14.6 mg/kg 12/18/21 01:00 7440-38-212/13/21 07:252.1 6.667
Barium 174 mg/kg 12/18/21 01:00 7440-39-312/13/21 07:252.0 6.667
Cadmium 2.8 mg/kg 12/18/21 01:00 7440-43-912/13/21 07:251.6 6.667
Chromium 45.2 mg/kg 12/21/21 01:09 7440-47-312/13/21 07:254.7 6.667
Copper 189 mg/kg 12/21/21 01:09 7440-50-812/13/21 07:254.2 6.667
Lead 84.3 mg/kg 12/18/21 01:00 7439-92-112/13/21 07:251.6 6.667
Selenium <1.6 mg/kg 12/18/21 01:00 7782-49-2 D312/13/21 07:251.6 6.667
Silver 5.9 mg/kg 12/18/21 01:00 7440-22-412/13/21 07:250.78 6.667
Zinc 264 mg/kg 12/21/21 01:09 7440-66-612/13/21 07:2554.2 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 1.9 mg/kg 12/17/21 10:01 7439-97-612/16/21 10:310.080 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <39.7 ug/kg 12/16/21 18:54 90-12-0 H212/15/21 08:4239.7 1
2-Methylnaphthalene <39.7 ug/kg 12/16/21 18:54 91-57-6 H212/15/21 08:4239.7 1
Acenaphthene <39.7 ug/kg 12/16/21 18:54 83-32-9 H212/15/21 08:4239.7 1
Acenaphthylene <39.7 ug/kg 12/16/21 18:54 208-96-8 H212/15/21 08:4239.7 1
Anthracene <39.7 ug/kg 12/16/21 18:54 120-12-7 H212/15/21 08:4239.7 1
Benzo(a)anthracene 67.4 ug/kg 12/16/21 18:54 56-55-3 H212/15/21 08:4239.7 1
Benzo(a)pyrene 92.0 ug/kg 12/16/21 18:54 50-32-8 H212/15/21 08:4239.7 1
Benzo(b)fluoranthene 136 ug/kg 12/16/21 18:54 205-99-2 H212/15/21 08:4239.7 1
Benzo(g,h,i)perylene 42.8 ug/kg 12/16/21 18:54 191-24-2 H212/15/21 08:4239.7 1
Benzo(k)fluoranthene 47.8 ug/kg 12/16/21 18:54 207-08-9 H212/15/21 08:4239.7 1
Chrysene 88.6 ug/kg 12/16/21 18:54 218-01-9 H212/15/21 08:4239.7 1
Dibenz(a,h)anthracene <39.7 ug/kg 12/16/21 18:54 53-70-3 H212/15/21 08:4239.7 1
Fluoranthene 154 ug/kg 12/16/21 18:54 206-44-0 H212/15/21 08:4239.7 1
Fluorene <39.7 ug/kg 12/16/21 18:54 86-73-7 H212/15/21 08:4239.7 1
Indeno(1,2,3-cd)pyrene 43.6 ug/kg 12/16/21 18:54 193-39-5 H212/15/21 08:4239.7 1
Naphthalene <39.7 ug/kg 12/16/21 18:54 91-20-3 H312/15/21 08:4239.7 1
Phenanthrene 56.7 ug/kg 12/16/21 18:54 85-01-8 H212/15/21 08:4239.7 1
Pyrene 118 ug/kg 12/16/21 18:54 129-00-0 H212/15/21 08:4239.7 1
Surrogates
2-Fluorobiphenyl (S) 19 % 12/16/21 18:54 321-60-8 S512/15/21 08:4236-86 1
Terphenyl-d14 (S) 23 % 12/16/21 18:54 1718-51-0 S512/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 57.9 % 12/10/21 08:010.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-K03 Lab ID: 50304754011 Collected: 11/24/21 11:10 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1550 mg/kg 12/15/21 15:26 7723-14-012/15/21 10:10223 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-J01 Lab ID: 50304754012 Collected: 11/24/21 11:40 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 7.7 mg/kg 12/18/21 01:07 7440-38-212/13/21 07:251.8 6.667
Barium 125 mg/kg 12/18/21 01:07 7440-39-312/13/21 07:251.8 6.667
Cadmium 2.3 mg/kg 12/18/21 01:07 7440-43-912/13/21 07:251.4 6.667
Chromium 29.2 mg/kg 12/21/21 01:16 7440-47-312/13/21 07:254.2 6.667
Copper 33.1 mg/kg 12/21/21 01:16 7440-50-812/13/21 07:253.7 6.667
Lead 62.4 mg/kg 12/18/21 01:07 7439-92-112/13/21 07:251.4 6.667
Selenium <1.4 mg/kg 12/18/21 01:07 7782-49-2 D312/13/21 07:251.4 6.667
Silver 2.7 mg/kg 12/18/21 01:07 7440-22-412/13/21 07:250.69 6.667
Zinc 162 mg/kg 12/21/21 01:16 7440-66-612/13/21 07:2548.3 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 1.5 mg/kg 12/17/21 10:03 7439-97-612/16/21 10:310.068 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <35.2 ug/kg 12/16/21 19:11 90-12-0 H212/15/21 08:4235.2 1
2-Methylnaphthalene <35.2 ug/kg 12/16/21 19:11 91-57-6 H212/15/21 08:4235.2 1
Acenaphthene <35.2 ug/kg 12/16/21 19:11 83-32-9 H212/15/21 08:4235.2 1
Acenaphthylene 42.9 ug/kg 12/16/21 19:11 208-96-8 H212/15/21 08:4235.2 1
Anthracene 60.7 ug/kg 12/16/21 19:11 120-12-7 H212/15/21 08:4235.2 1
Benzo(a)anthracene 232 ug/kg 12/16/21 19:11 56-55-3 H212/15/21 08:4235.2 1
Benzo(a)pyrene 282 ug/kg 12/16/21 19:11 50-32-8 H212/15/21 08:4235.2 1
Benzo(b)fluoranthene 363 ug/kg 12/16/21 19:11 205-99-2 H212/15/21 08:4235.2 1
Benzo(g,h,i)perylene 97.5 ug/kg 12/16/21 19:11 191-24-2 H212/15/21 08:4235.2 1
Benzo(k)fluoranthene 134 ug/kg 12/16/21 19:11 207-08-9 H212/15/21 08:4235.2 1
Chrysene 293 ug/kg 12/16/21 19:11 218-01-9 H212/15/21 08:4235.2 1
Dibenz(a,h)anthracene <35.2 ug/kg 12/16/21 19:11 53-70-3 H212/15/21 08:4235.2 1
Fluoranthene 555 ug/kg 12/16/21 19:11 206-44-0 H212/15/21 08:4235.2 1
Fluorene <35.2 ug/kg 12/16/21 19:11 86-73-7 H212/15/21 08:4235.2 1
Indeno(1,2,3-cd)pyrene 104 ug/kg 12/16/21 19:11 193-39-5 H212/15/21 08:4235.2 1
Naphthalene <35.2 ug/kg 12/16/21 19:11 91-20-3 H312/15/21 08:4235.2 1
Phenanthrene 181 ug/kg 12/16/21 19:11 85-01-8 H212/15/21 08:4235.2 1
Pyrene 404 ug/kg 12/16/21 19:11 129-00-0 H212/15/21 08:4235.2 1
Surrogates
2-Fluorobiphenyl (S) 41 % 12/16/21 19:11 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 52 % 12/16/21 19:11 1718-51-012/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 52.6 % 12/10/21 08:010.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-J01 Lab ID: 50304754012 Collected: 11/24/21 11:40 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1180 mg/kg 12/15/21 15:27 7723-14-012/15/21 10:10142 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-J01 FD Lab ID: 50304754013 Collected: 11/24/21 11:40 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 9.1 mg/kg 12/18/21 01:29 7440-38-212/13/21 07:251.7 6.667
Barium 143 mg/kg 12/18/21 01:29 7440-39-312/13/21 07:251.6 6.667
Cadmium 4.0 mg/kg 12/18/21 01:29 7440-43-912/13/21 07:251.3 6.667
Chromium 38.7 mg/kg 12/21/21 01:24 7440-47-312/13/21 07:253.8 6.667
Copper 39.1 mg/kg 12/21/21 01:24 7440-50-812/13/21 07:253.4 6.667
Lead 70.7 mg/kg 12/18/21 01:29 7439-92-112/13/21 07:251.3 6.667
Selenium <1.3 mg/kg 12/18/21 01:29 7782-49-2 D312/13/21 07:251.3 6.667
Silver 3.5 mg/kg 12/18/21 01:29 7440-22-412/13/21 07:250.63 6.667
Zinc 190 mg/kg 12/21/21 01:24 7440-66-612/13/21 07:2543.6 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 1.6 mg/kg 12/17/21 10:05 7439-97-612/16/21 10:310.070 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <34.1 ug/kg 12/16/21 19:28 90-12-0 H212/15/21 08:4234.1 1
2-Methylnaphthalene <34.1 ug/kg 12/16/21 19:28 91-57-6 H212/15/21 08:4234.1 1
Acenaphthene <34.1 ug/kg 12/16/21 19:28 83-32-9 H212/15/21 08:4234.1 1
Acenaphthylene 49.4 ug/kg 12/16/21 19:28 208-96-8 H212/15/21 08:4234.1 1
Anthracene 60.2 ug/kg 12/16/21 19:28 120-12-7 H212/15/21 08:4234.1 1
Benzo(a)anthracene 248 ug/kg 12/16/21 19:28 56-55-3 H212/15/21 08:4234.1 1
Benzo(a)pyrene 269 ug/kg 12/16/21 19:28 50-32-8 H212/15/21 08:4234.1 1
Benzo(b)fluoranthene 348 ug/kg 12/16/21 19:28 205-99-2 H212/15/21 08:4234.1 1
Benzo(g,h,i)perylene 119 ug/kg 12/16/21 19:28 191-24-2 H212/15/21 08:4234.1 1
Benzo(k)fluoranthene 130 ug/kg 12/16/21 19:28 207-08-9 H212/15/21 08:4234.1 1
Chrysene 299 ug/kg 12/16/21 19:28 218-01-9 H212/15/21 08:4234.1 1
Dibenz(a,h)anthracene <34.1 ug/kg 12/16/21 19:28 53-70-3 H212/15/21 08:4234.1 1
Fluoranthene 559 ug/kg 12/16/21 19:28 206-44-0 H212/15/21 08:4234.1 1
Fluorene <34.1 ug/kg 12/16/21 19:28 86-73-7 H212/15/21 08:4234.1 1
Indeno(1,2,3-cd)pyrene 110 ug/kg 12/16/21 19:28 193-39-5 H212/15/21 08:4234.1 1
Naphthalene <34.1 ug/kg 12/16/21 19:28 91-20-3 H312/15/21 08:4234.1 1
Phenanthrene 184 ug/kg 12/16/21 19:28 85-01-8 H212/15/21 08:4234.1 1
Pyrene 418 ug/kg 12/16/21 19:28 129-00-0 H212/15/21 08:4234.1 1
Surrogates
2-Fluorobiphenyl (S) 55 % 12/16/21 19:28 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 62 % 12/16/21 19:28 1718-51-012/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 51.0 % 12/10/21 08:010.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-J01 FD Lab ID: 50304754013 Collected: 11/24/21 11:40 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1360 mg/kg 12/15/21 15:31 7723-14-012/15/21 10:10196 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-J02 Lab ID: 50304754014 Collected: 11/24/21 12:40 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 8.3 mg/kg 12/18/21 01:37 7440-38-212/13/21 07:251.6 6.667
Barium 116 mg/kg 12/18/21 01:37 7440-39-312/13/21 07:251.6 6.667
Cadmium 1.6 mg/kg 12/18/21 01:37 7440-43-912/13/21 07:251.2 6.667
Chromium 27.9 mg/kg 12/21/21 01:31 7440-47-312/13/21 07:253.7 6.667
Copper 32.6 mg/kg 12/21/21 01:31 7440-50-812/13/21 07:253.3 6.667
Lead 55.4 mg/kg 12/18/21 01:37 7439-92-112/13/21 07:251.2 6.667
Selenium <1.2 mg/kg 12/18/21 01:37 7782-49-2 D312/13/21 07:251.2 6.667
Silver 2.6 mg/kg 12/18/21 01:37 7440-22-412/13/21 07:250.62 6.667
Zinc 147 mg/kg 12/21/21 01:31 7440-66-612/13/21 07:2543.0 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 0.84 mg/kg 12/17/21 10:08 7439-97-612/16/21 10:310.065 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <31.7 ug/kg 12/16/21 19:45 90-12-0 H212/15/21 08:4231.7 1
2-Methylnaphthalene <31.7 ug/kg 12/16/21 19:45 91-57-6 H212/15/21 08:4231.7 1
Acenaphthene <31.7 ug/kg 12/16/21 19:45 83-32-9 H212/15/21 08:4231.7 1
Acenaphthylene 59.6 ug/kg 12/16/21 19:45 208-96-8 H212/15/21 08:4231.7 1
Anthracene 71.7 ug/kg 12/16/21 19:45 120-12-7 H212/15/21 08:4231.7 1
Benzo(a)anthracene 332 ug/kg 12/16/21 19:45 56-55-3 H212/15/21 08:4231.7 1
Benzo(a)pyrene 380 ug/kg 12/16/21 19:45 50-32-8 H212/15/21 08:4231.7 1
Benzo(b)fluoranthene 534 ug/kg 12/16/21 19:45 205-99-2 H212/15/21 08:4231.7 1
Benzo(g,h,i)perylene 137 ug/kg 12/16/21 19:45 191-24-2 H212/15/21 08:4231.7 1
Benzo(k)fluoranthene 185 ug/kg 12/16/21 19:45 207-08-9 H212/15/21 08:4231.7 1
Chrysene 398 ug/kg 12/16/21 19:45 218-01-9 H212/15/21 08:4231.7 1
Dibenz(a,h)anthracene 41.3 ug/kg 12/16/21 19:45 53-70-3 H212/15/21 08:4231.7 1
Fluoranthene 749 ug/kg 12/16/21 19:45 206-44-0 H212/15/21 08:4231.7 1
Fluorene <31.7 ug/kg 12/16/21 19:45 86-73-7 H212/15/21 08:4231.7 1
Indeno(1,2,3-cd)pyrene 142 ug/kg 12/16/21 19:45 193-39-5 H212/15/21 08:4231.7 1
Naphthalene <31.7 ug/kg 12/16/21 19:45 91-20-3 H312/15/21 08:4231.7 1
Phenanthrene 232 ug/kg 12/16/21 19:45 85-01-8 H212/15/21 08:4231.7 1
Pyrene 513 ug/kg 12/16/21 19:45 129-00-0 H212/15/21 08:4231.7 1
Surrogates
2-Fluorobiphenyl (S) 49 % 12/16/21 19:45 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 48 % 12/16/21 19:45 1718-51-012/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 47.4 % 12/10/21 08:010.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-J02 Lab ID: 50304754014 Collected: 11/24/21 12:40 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1220 mg/kg 12/15/21 15:32 7723-14-012/15/21 10:10176 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-J03 Lab ID: 50304754015 Collected: 11/24/21 13:00 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020B  Preparation Method: EPA 3050B
Pace Analytical Services - Green Bay

6020B MET ICPMS

Arsenic 15.6 mg/kg 12/21/21 01:38 7440-38-212/13/21 07:251.9 6.667
Barium 214 mg/kg 12/18/21 01:44 7440-39-312/13/21 07:251.9 6.667
Cadmium 3.5 mg/kg 12/18/21 01:44 7440-43-912/13/21 07:251.4 6.667
Chromium 56.3 mg/kg 12/21/21 01:38 7440-47-312/13/21 07:254.4 6.667
Copper 66.2 mg/kg 12/21/21 01:38 7440-50-812/13/21 07:253.9 6.667
Lead 122 mg/kg 12/18/21 01:44 7439-92-112/13/21 07:251.4 6.667
Selenium 2.0 mg/kg 12/21/21 01:38 7782-49-212/13/21 07:251.4 6.667
Silver 7.7 mg/kg 12/18/21 01:44 7440-22-412/13/21 07:250.72 6.667
Zinc 343 mg/kg 12/21/21 01:38 7440-66-612/13/21 07:2550.5 6.667

Analytical Method: EPA 7471  Preparation Method: EPA 7471
Pace Analytical Services - Green Bay

7471 Mercury

Mercury 2.2 mg/kg 12/17/21 10:10 7439-97-612/16/21 10:310.072 1

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

1-Methylnaphthalene <36.6 ug/kg 12/16/21 20:02 90-12-0 H212/15/21 08:4236.6 1
2-Methylnaphthalene <36.6 ug/kg 12/16/21 20:02 91-57-6 H212/15/21 08:4236.6 1
Acenaphthene <36.6 ug/kg 12/16/21 20:02 83-32-9 H212/15/21 08:4236.6 1
Acenaphthylene <36.6 ug/kg 12/16/21 20:02 208-96-8 H212/15/21 08:4236.6 1
Anthracene <36.6 ug/kg 12/16/21 20:02 120-12-7 H212/15/21 08:4236.6 1
Benzo(a)anthracene 89.8 ug/kg 12/16/21 20:02 56-55-3 H212/15/21 08:4236.6 1
Benzo(a)pyrene 105 ug/kg 12/16/21 20:02 50-32-8 H212/15/21 08:4236.6 1
Benzo(b)fluoranthene 143 ug/kg 12/16/21 20:02 205-99-2 H212/15/21 08:4236.6 1
Benzo(g,h,i)perylene 42.0 ug/kg 12/16/21 20:02 191-24-2 H212/15/21 08:4236.6 1
Benzo(k)fluoranthene 71.0 ug/kg 12/16/21 20:02 207-08-9 H212/15/21 08:4236.6 1
Chrysene 106 ug/kg 12/16/21 20:02 218-01-9 H212/15/21 08:4236.6 1
Dibenz(a,h)anthracene <36.6 ug/kg 12/16/21 20:02 53-70-3 H212/15/21 08:4236.6 1
Fluoranthene 192 ug/kg 12/16/21 20:02 206-44-0 H212/15/21 08:4236.6 1
Fluorene <36.6 ug/kg 12/16/21 20:02 86-73-7 H212/15/21 08:4236.6 1
Indeno(1,2,3-cd)pyrene 43.6 ug/kg 12/16/21 20:02 193-39-5 H212/15/21 08:4236.6 1
Naphthalene <36.6 ug/kg 12/16/21 20:02 91-20-3 H312/15/21 08:4236.6 1
Phenanthrene 69.9 ug/kg 12/16/21 20:02 85-01-8 H212/15/21 08:4236.6 1
Pyrene 164 ug/kg 12/16/21 20:02 129-00-0 H212/15/21 08:4236.6 1
Surrogates
2-Fluorobiphenyl (S) 37 % 12/16/21 20:02 321-60-812/15/21 08:4236-86 1
Terphenyl-d14 (S) 43 % 12/16/21 20:02 1718-51-012/15/21 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 54.3 % 12/10/21 08:010.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50304754
PENDAM

Sample: PPDSED-21-J03 Lab ID: 50304754015 Collected: 11/24/21 13:00 Received: 12/07/21 10:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 365.4  Preparation Method: EPA 365.4
Pace Analytical Services - Green Bay

365.4 Total Phosphorus

Phosphorus 1600 mg/kg 12/15/21 15:33 7723-14-012/15/21 10:10205 5
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

403883
EPA 7471

EPA 7471
7471 Mercury

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304754001, 50304754002, 50304754003, 50304754004, 50304754005, 50304754006, 50304754007,

50304754008, 50304754009, 50304754010, 50304754011, 50304754012, 50304754013, 50304754014,
50304754015

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2331330
Associated Lab Samples: 50304754001, 50304754002, 50304754003, 50304754004, 50304754005, 50304754006, 50304754007,

50304754008, 50304754009, 50304754010, 50304754011, 50304754012, 50304754013, 50304754014,
50304754015

Matrix: Solid

Analyzed

Mercury mg/kg <0.035 0.035 12/17/21 09:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2331331LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/kg 0.940.83 113 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2331332MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40237856032

2331333

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/kg P6,R11.01 275 85-11556 33 201.015.0 7.8 5.5
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

403776
EPA 3050B

EPA 6020B
6020B MET

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304754001, 50304754002, 50304754003, 50304754004, 50304754005, 50304754006, 50304754007,

50304754008, 50304754009, 50304754010, 50304754011, 50304754012, 50304754013, 50304754014,
50304754015

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2330734
Associated Lab Samples: 50304754001, 50304754002, 50304754003, 50304754004, 50304754005, 50304754006, 50304754007,

50304754008, 50304754009, 50304754010, 50304754011, 50304754012, 50304754013, 50304754014,
50304754015

Matrix: Solid

Analyzed

Arsenic mg/kg <0.13 0.13 12/17/21 23:47
Barium mg/kg <0.13 0.13 12/17/21 23:47
Cadmium mg/kg <0.10 0.10 12/17/21 23:47
Chromium mg/kg <0.30 0.30 12/17/21 23:47
Copper mg/kg <0.27 0.27 12/17/21 23:47
Lead mg/kg <0.10 0.10 12/17/21 23:47
Selenium mg/kg <0.10 0.10 12/17/21 23:47
Silver mg/kg <0.050 0.050 12/17/21 23:47
Zinc mg/kg <3.5 3.5 12/17/21 23:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2330735LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/kg 26.425 106 80-120
Barium mg/kg 26.025 104 80-120
Cadmium mg/kg 26.425 106 80-120
Chromium mg/kg 25.225 101 80-120
Copper mg/kg 25.325 101 80-120
Lead mg/kg 26.425 106 80-120
Selenium mg/kg 27.425 110 80-120
Silver mg/kg 12.812.5 103 80-120
Zinc mg/kg 26.225 105 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2330736MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50304754009

2330737

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic mg/kg 58.3 103 75-125100 2 2058.711.0 71.0 69.8
Barium mg/kg M058.3 118 75-125127 3 2058.7148 216 222
Cadmium mg/kg 58.3 104 75-125102 1 2058.72.8 63.5 62.7
Chromium mg/kg 58.3 103 75-125103 0 2058.740.5 100 101
Copper mg/kg 58.3 95 75-125100 3 2058.750.5 106 109
Lead mg/kg 58.3 85 75-12589 2 2058.7101 151 154
Selenium mg/kg 58.3 108 75-125107 1 2058.7<1.6 64.6 64.1
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2330736MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50304754009

2330737

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Silver mg/kg 29.1 98 75-12598 1 2029.45.0 33.5 33.8
Zinc mg/kg 58.3 92 75-12595 1 2058.7226 279 281
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

404202
EPA 3546

EPA 8270E by SIM
8270E/3546 MSSV PAH by SIM

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304754001, 50304754004, 50304754005, 50304754006, 50304754007, 50304754008, 50304754009,

50304754010, 50304754011, 50304754012, 50304754013, 50304754014, 50304754015

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2333184
Associated Lab Samples: 50304754001, 50304754004, 50304754005, 50304754006, 50304754007, 50304754008, 50304754009,

50304754010, 50304754011, 50304754012, 50304754013, 50304754014, 50304754015

Matrix: Solid

Analyzed

1-Methylnaphthalene ug/kg <16.7 16.7 12/15/21 11:16
2-Methylnaphthalene ug/kg <16.7 16.7 12/15/21 11:16
Acenaphthene ug/kg <16.7 16.7 12/15/21 11:16
Acenaphthylene ug/kg <16.7 16.7 12/15/21 11:16
Anthracene ug/kg <16.7 16.7 12/15/21 11:16
Benzo(a)anthracene ug/kg <16.7 16.7 12/15/21 11:16
Benzo(a)pyrene ug/kg <16.7 16.7 12/15/21 11:16
Benzo(b)fluoranthene ug/kg <16.7 16.7 12/15/21 11:16
Benzo(g,h,i)perylene ug/kg <16.7 16.7 12/15/21 11:16
Benzo(k)fluoranthene ug/kg <16.7 16.7 12/15/21 11:16
Chrysene ug/kg <16.7 16.7 12/15/21 11:16
Dibenz(a,h)anthracene ug/kg <16.7 16.7 12/15/21 11:16
Fluoranthene ug/kg <16.7 16.7 12/15/21 11:16
Fluorene ug/kg <16.7 16.7 12/15/21 11:16
Indeno(1,2,3-cd)pyrene ug/kg <16.7 16.7 12/15/21 11:16
Naphthalene ug/kg <16.7 16.7 12/15/21 11:16
Phenanthrene ug/kg <16.7 16.7 12/15/21 11:16
Pyrene ug/kg <16.7 16.7 12/15/21 11:16
2-Fluorobiphenyl (S) % 62 36-86 12/15/21 11:16
Terphenyl-d14 (S) % 75 41-97 12/15/21 11:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2333185LABORATORY CONTROL SAMPLE:
LCSSpike

1-Methylnaphthalene ug/kg 307334 92 53-100
2-Methylnaphthalene ug/kg 306334 92 51-97
Acenaphthene ug/kg 278334 83 62-120
Acenaphthylene ug/kg 283334 85 61-120
Anthracene ug/kg 335334 100 62-111
Benzo(a)anthracene ug/kg 250334 75 61-120
Benzo(a)pyrene ug/kg 326334 98 65-120
Benzo(b)fluoranthene ug/kg 280334 84 64-108
Benzo(g,h,i)perylene ug/kg 289334 86 71-120
Benzo(k)fluoranthene ug/kg 339334 102 76-120
Chrysene ug/kg 344334 103 74-120
Dibenz(a,h)anthracene ug/kg 307334 92 71-120
Fluoranthene ug/kg 306334 92 67-112
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2333185LABORATORY CONTROL SAMPLE:
LCSSpike

Fluorene ug/kg 293334 88 65-120
Indeno(1,2,3-cd)pyrene ug/kg 312334 94 74-120
Naphthalene ug/kg 256334 77 53-120
Phenanthrene ug/kg 257334 77 67-120
Pyrene ug/kg 307334 92 60-103
2-Fluorobiphenyl (S) % 76 36-86
Terphenyl-d14 (S) % 83 41-97

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2333186MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10590943001

2333187

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1-Methylnaphthalene ug/kg 379 88 41-10093 5 29379ND 337 354
2-Methylnaphthalene ug/kg 379 89 42-9786 3 21379ND 340 330
Acenaphthene ug/kg 379 79 43-12082 3 27379ND 301 310
Acenaphthylene ug/kg 379 81 51-12081 1 26379ND 309 311
Anthracene ug/kg 379 89 46-11186 3 29379ND 341 331
Benzo(a)anthracene ug/kg 379 76 48-12073 3 23379ND 297 288
Benzo(a)pyrene ug/kg 379 88 46-10886 2 30379ND 343 337
Benzo(b)fluoranthene ug/kg 379 90 45-10882 8 30379ND 357 329
Benzo(g,h,i)perylene ug/kg 379 68 39-12063 6 37379ND 266 250
Benzo(k)fluoranthene ug/kg 379 86 47-12090 4 31379ND 333 347
Chrysene ug/kg 379 83 54-12087 4 21379ND 332 346
Dibenz(a,h)anthracene ug/kg 379 76 46-12074 3 34379ND 291 284
Fluoranthene ug/kg 379 87 53-11285 2 2737926.9 355 349
Fluorene ug/kg 379 85 48-12086 2 29379ND 322 329
Indeno(1,2,3-cd)pyrene ug/kg 379 76 40-12073 3 34379ND 295 285
Naphthalene ug/kg 379 74 47-12074 0 25379ND 284 283
Phenanthrene ug/kg 379 78 49-12077 1 28379ND 309 307
Pyrene ug/kg 379 77 43-10377 0 3137920.5 313 312
2-Fluorobiphenyl (S) % 75 36-8674
Terphenyl-d14 (S) % 78 41-9776
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

404306
EPA 3546

EPA 8270E by SIM
8270E/3546 MSSV PAH by SIM

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304754002, 50304754003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2333985
Associated Lab Samples: 50304754002, 50304754003

Matrix: Solid

Analyzed

1-Methylnaphthalene ug/kg <16.7 16.7 12/17/21 08:48
2-Methylnaphthalene ug/kg <16.7 16.7 12/17/21 08:48
Acenaphthene ug/kg <16.7 16.7 12/17/21 08:48
Acenaphthylene ug/kg <16.7 16.7 12/17/21 08:48
Anthracene ug/kg <16.7 16.7 12/17/21 08:48
Benzo(a)anthracene ug/kg <16.7 16.7 12/17/21 08:48
Benzo(a)pyrene ug/kg <16.7 16.7 12/17/21 08:48
Benzo(b)fluoranthene ug/kg <16.7 16.7 12/17/21 08:48
Benzo(g,h,i)perylene ug/kg <16.7 16.7 12/17/21 08:48
Benzo(k)fluoranthene ug/kg <16.7 16.7 12/17/21 08:48
Chrysene ug/kg <16.7 16.7 12/17/21 08:48
Dibenz(a,h)anthracene ug/kg <16.7 16.7 12/17/21 08:48
Fluoranthene ug/kg <16.7 16.7 12/17/21 08:48
Fluorene ug/kg <16.7 16.7 12/17/21 08:48
Indeno(1,2,3-cd)pyrene ug/kg <16.7 16.7 12/17/21 08:48
Naphthalene ug/kg <16.7 16.7 12/17/21 08:48
Phenanthrene ug/kg <16.7 16.7 12/17/21 08:48
Pyrene ug/kg <16.7 16.7 12/17/21 08:48
2-Fluorobiphenyl (S) % 69 36-86 12/17/21 08:48
Terphenyl-d14 (S) % 76 41-97 12/17/21 08:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2333986LABORATORY CONTROL SAMPLE:
LCSSpike

1-Methylnaphthalene ug/kg 297334 89 53-100
2-Methylnaphthalene ug/kg 279334 84 51-97
Acenaphthene ug/kg 268334 80 62-120
Acenaphthylene ug/kg 269334 81 61-120
Anthracene ug/kg 330334 99 62-111
Benzo(a)anthracene ug/kg 239334 72 61-120
Benzo(a)pyrene ug/kg 320334 96 65-120
Benzo(b)fluoranthene ug/kg 266334 80 64-108
Benzo(g,h,i)perylene ug/kg 246334 74 71-120
Benzo(k)fluoranthene ug/kg 346334 104 76-120
Chrysene ug/kg 346334 104 74-120
Dibenz(a,h)anthracene ug/kg 252334 75 71-120
Fluoranthene ug/kg 301334 90 67-112
Fluorene ug/kg 268334 80 65-120
Indeno(1,2,3-cd)pyrene ug/kg 267334 80 74-120
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2333986LABORATORY CONTROL SAMPLE:
LCSSpike

Naphthalene ug/kg 253334 76 53-120
Phenanthrene ug/kg 243334 73 67-120
Pyrene ug/kg 300334 90 60-103
2-Fluorobiphenyl (S) % 76 36-86
Terphenyl-d14 (S) % 81 41-97

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2333987MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40238310009

2333988

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1-Methylnaphthalene ug/kg 350 71 41-10079 11 293503.0J 252 280
2-Methylnaphthalene ug/kg 350 71 42-9777 9 213502.9J 250 274
Acenaphthene ug/kg 350 71 43-12072 1 27350<2.3 249 252
Acenaphthylene ug/kg 350 72 51-12072 0 26350<2.2 253 253
Anthracene ug/kg 350 93 46-11185 9 29350<2.2 329 300
Benzo(a)anthracene ug/kg 350 70 48-12063 10 23350<2.3 245 222
Benzo(a)pyrene ug/kg 350 93 46-10883 11 303502.6J 328 295
Benzo(b)fluoranthene ug/kg 350 78 45-10868 13 303505.5J 279 245
Benzo(g,h,i)perylene ug/kg 350 85 39-12071 17 373503.4J 300 253
Benzo(k)fluoranthene ug/kg 350 92 47-12081 12 313503.3J 327 289
Chrysene ug/kg 350 98 54-12087 11 213508.5J 351 313
Dibenz(a,h)anthracene ug/kg 350 85 46-12075 12 34350<2.4 298 265
Fluoranthene ug/kg 350 90 53-11278 14 273509.1J 325 282
Fluorene ug/kg 350 82 48-12074 10 29350<2.1 287 259
Indeno(1,2,3-cd)pyrene ug/kg 350 85 40-12075 12 34350<3.7 302 266
Naphthalene ug/kg 350 64 47-12069 7 253502.5J 228 243
Phenanthrene ug/kg 350 74 49-12064 14 283506.2J 264 229
Pyrene ug/kg 350 89 43-10377 15 3135010.1J 323 279
2-Fluorobiphenyl (S) % 64 36-8666
Terphenyl-d14 (S) % 75 41-9768
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

403864
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304754010, 50304754011, 50304754012, 50304754013, 50304754014, 50304754015

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40237976001
2331272SAMPLE DUPLICATE:

Percent Moisture % 14.0 1 1014.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 44 of 53
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

403888
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304754001, 50304754002, 50304754003, 50304754004, 50304754005, 50304754006

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40238061006
2331351SAMPLE DUPLICATE:

Percent Moisture % 20.5 1 1020.7
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

403894
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304754007, 50304754008, 50304754009

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10590530001
2331426SAMPLE DUPLICATE:

Percent Moisture % 19.4 1 1019.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

404201
EPA 365.4

EPA 365.4
365.4 Total Phosphorus

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304754009, 50304754010, 50304754011, 50304754012, 50304754013, 50304754014, 50304754015

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2333180
Associated Lab Samples: 50304754009, 50304754010, 50304754011, 50304754012, 50304754013, 50304754014, 50304754015

Matrix: Solid

Analyzed

Phosphorus mg/kg <20.0 20.0 12/15/21 15:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2333181LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/kg 511500 102 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2333182MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50304754015

2333183

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/kg 1040 84 80-120104 8 2010401600 2460 2670
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50304754
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

404700
EPA 365.4

EPA 365.4
365.4 Total Phosphorus

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50304754001, 50304754002, 50304754003, 50304754004, 50304754005, 50304754006, 50304754007,

50304754008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2336084
Associated Lab Samples: 50304754001, 50304754002, 50304754003, 50304754004, 50304754005, 50304754006, 50304754007,

50304754008

Matrix: Solid

Analyzed

Phosphorus mg/kg <20.0 20.0 12/21/21 14:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2336085LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/kg 541500 108 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2336086MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50304754008

2336087

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/kg 844 109 80-120104 3 20847550 1470 1430

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2336088MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50304727009

2336089

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/kg M0418 129 80-120103 6 20444766 1300 1220
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QUALIFIERS

Pace Project No.:
Project:

50304754
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Extraction or preparation was conducted outside of the recognized method holding time.H2
Sample was received or analysis requested beyond the recognized method holding time.H3
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

RPD value was outside control limits.R1
Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis).S5
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50304754
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50304754001 403776 404027PPDSED-21-D01 EPA 3050B EPA 6020B
50304754002 403776 404027PPDSED-21-H01 EPA 3050B EPA 6020B
50304754003 403776 404027PPDSED-21-G03 EPA 3050B EPA 6020B
50304754004 403776 404027PPDSED-21-D02 EPA 3050B EPA 6020B
50304754005 403776 404027PPDSED-21-D03 EPA 3050B EPA 6020B
50304754006 403776 404027PPDSED-21-E01 EPA 3050B EPA 6020B
50304754007 403776 404027PPDSED-21-E02 EPA 3050B EPA 6020B
50304754008 403776 404027PPDSED-21-E03 EPA 3050B EPA 6020B
50304754009 403776 404027PPDSED-21-K01 EPA 3050B EPA 6020B
50304754010 403776 404027PPDSED-21-K02 EPA 3050B EPA 6020B
50304754011 403776 404027PPDSED-21-K03 EPA 3050B EPA 6020B
50304754012 403776 404027PPDSED-21-J01 EPA 3050B EPA 6020B
50304754013 403776 404027PPDSED-21-J01 FD EPA 3050B EPA 6020B
50304754014 403776 404027PPDSED-21-J02 EPA 3050B EPA 6020B
50304754015 403776 404027PPDSED-21-J03 EPA 3050B EPA 6020B

50304754001 403883 404368PPDSED-21-D01 EPA 7471 EPA 7471
50304754002 403883 404368PPDSED-21-H01 EPA 7471 EPA 7471
50304754003 403883 404368PPDSED-21-G03 EPA 7471 EPA 7471
50304754004 403883 404368PPDSED-21-D02 EPA 7471 EPA 7471
50304754005 403883 404368PPDSED-21-D03 EPA 7471 EPA 7471
50304754006 403883 404368PPDSED-21-E01 EPA 7471 EPA 7471
50304754007 403883 404368PPDSED-21-E02 EPA 7471 EPA 7471
50304754008 403883 404368PPDSED-21-E03 EPA 7471 EPA 7471
50304754009 403883 404368PPDSED-21-K01 EPA 7471 EPA 7471
50304754010 403883 404368PPDSED-21-K02 EPA 7471 EPA 7471
50304754011 403883 404368PPDSED-21-K03 EPA 7471 EPA 7471
50304754012 403883 404368PPDSED-21-J01 EPA 7471 EPA 7471
50304754013 403883 404368PPDSED-21-J01 FD EPA 7471 EPA 7471
50304754014 403883 404368PPDSED-21-J02 EPA 7471 EPA 7471
50304754015 403883 404368PPDSED-21-J03 EPA 7471 EPA 7471

50304754001 404202 404254PPDSED-21-D01 EPA 3546 EPA 8270E by SIM

50304754002 404306 404332PPDSED-21-H01 EPA 3546 EPA 8270E by SIM
50304754003 404306 404332PPDSED-21-G03 EPA 3546 EPA 8270E by SIM

50304754004 404202 404254PPDSED-21-D02 EPA 3546 EPA 8270E by SIM
50304754005 404202 404254PPDSED-21-D03 EPA 3546 EPA 8270E by SIM
50304754006 404202 404254PPDSED-21-E01 EPA 3546 EPA 8270E by SIM
50304754007 404202 404254PPDSED-21-E02 EPA 3546 EPA 8270E by SIM
50304754008 404202 404254PPDSED-21-E03 EPA 3546 EPA 8270E by SIM
50304754009 404202 404254PPDSED-21-K01 EPA 3546 EPA 8270E by SIM
50304754010 404202 404254PPDSED-21-K02 EPA 3546 EPA 8270E by SIM
50304754011 404202 404254PPDSED-21-K03 EPA 3546 EPA 8270E by SIM
50304754012 404202 404254PPDSED-21-J01 EPA 3546 EPA 8270E by SIM
50304754013 404202 404254PPDSED-21-J01 FD EPA 3546 EPA 8270E by SIM
50304754014 404202 404254PPDSED-21-J02 EPA 3546 EPA 8270E by SIM
50304754015 404202 404254PPDSED-21-J03 EPA 3546 EPA 8270E by SIM

50304754001 403888PPDSED-21-D01 ASTM D2974-87
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50304754
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50304754002 403888PPDSED-21-H01 ASTM D2974-87
50304754003 403888PPDSED-21-G03 ASTM D2974-87
50304754004 403888PPDSED-21-D02 ASTM D2974-87
50304754005 403888PPDSED-21-D03 ASTM D2974-87
50304754006 403888PPDSED-21-E01 ASTM D2974-87

50304754007 403894PPDSED-21-E02 ASTM D2974-87
50304754008 403894PPDSED-21-E03 ASTM D2974-87
50304754009 403894PPDSED-21-K01 ASTM D2974-87

50304754010 403864PPDSED-21-K02 ASTM D2974-87
50304754011 403864PPDSED-21-K03 ASTM D2974-87
50304754012 403864PPDSED-21-J01 ASTM D2974-87
50304754013 403864PPDSED-21-J01 FD ASTM D2974-87
50304754014 403864PPDSED-21-J02 ASTM D2974-87
50304754015 403864PPDSED-21-J03 ASTM D2974-87

50304754001 404700 404739PPDSED-21-D01 EPA 365.4 EPA 365.4
50304754002 404700 404739PPDSED-21-H01 EPA 365.4 EPA 365.4
50304754003 404700 404739PPDSED-21-G03 EPA 365.4 EPA 365.4
50304754004 404700 404739PPDSED-21-D02 EPA 365.4 EPA 365.4
50304754005 404700 404739PPDSED-21-D03 EPA 365.4 EPA 365.4
50304754006 404700 404739PPDSED-21-E01 EPA 365.4 EPA 365.4
50304754007 404700 404739PPDSED-21-E02 EPA 365.4 EPA 365.4
50304754008 404700 404739PPDSED-21-E03 EPA 365.4 EPA 365.4

50304754009 404201 404252PPDSED-21-K01 EPA 365.4 EPA 365.4
50304754010 404201 404252PPDSED-21-K02 EPA 365.4 EPA 365.4
50304754011 404201 404252PPDSED-21-K03 EPA 365.4 EPA 365.4
50304754012 404201 404252PPDSED-21-J01 EPA 365.4 EPA 365.4
50304754013 404201 404252PPDSED-21-J01 FD EPA 365.4 EPA 365.4
50304754014 404201 404252PPDSED-21-J02 EPA 365.4 EPA 365.4
50304754015 404201 404252PPDSED-21-J03 EPA 365.4 EPA 365.4
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January 04, 2022

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50305838

50305838
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on December 22, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Grand Rapids
• Pace Analytical Services - Indianapolis

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech
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CERTIFICATIONS

Pace Project No.:
Project:

50305838
PENDAM

Pace Analytical Services Indianapolis
7726 Moller Road, Indianapolis, IN  46268
Illinois Accreditation #: 200074
Indiana Drinking Water Laboratory #: C-49-06
Kansas/TNI Certification #: E-10177
Kentucky UST Agency Interest #: 80226
Kentucky WW Laboratory ID #: 98019

Michigan Drinking Water Laboratory #9050
Ohio VAP Certified Laboratory #: CL0065
Oklahoma Laboratory #: 9204
Texas Certification #: T104704355
Wisconsin Laboratory #: 999788130
USDA Soil Permit #: P330-19-00257

Pace Analytical Services Grand Rapids
4171 40th Street SE, Kentwood, MI 49512
Minnesota/TNI Laboratory #026-999-161

Michigan Drinking Water Laboratory #0034
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SAMPLE SUMMARY

Pace Project No.:
Project:

50305838
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50305838001 PPDSED-21-H02 Water 12/21/21 13:30 12/22/21 10:58

50305838002 PPDSED-21-H02FD Water 12/21/21 13:30 12/22/21 10:58

50305838003 PPDSED-21-G02 Water 12/21/21 16:20 12/22/21 10:58
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50305838
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50305838001 PPDSED-21-H02 SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IILP

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-ISKK

50305838002 PPDSED-21-H02FD SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IILP

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-ISKK

50305838003 PPDSED-21-G02 SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IILP

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-ISKK

PASI-GR = Pace Analytical Services - Grand Rapids
PASI-I = Pace Analytical Services - Indianapolis
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305838
PENDAM

Sample: PPDSED-21-H02 Lab ID: 50305838001 Collected: 12/21/21 13:30 Received: 12/22/21 10:58 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 12/27/21 15:1712/22/21 16:252.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 1.1 ug/L 12/28/21 17:01 7440-38-212/27/21 14:401.0 1
Barium 393 ug/L 12/28/21 16:27 7440-39-3 B12/27/21 14:405.0 5
Cadmium <0.20 ug/L 12/28/21 17:01 7440-43-912/27/21 14:400.20 1
Chromium 2.3 ug/L 12/28/21 17:01 7440-47-312/27/21 14:402.0 1
Copper <1.0 ug/L 12/28/21 17:01 7440-50-812/27/21 14:401.0 1
Lead <1.0 ug/L 12/28/21 17:01 7439-92-112/27/21 14:401.0 1
Selenium <1.0 ug/L 12/28/21 17:01 7782-49-212/27/21 14:401.0 1
Silver <0.50 ug/L 12/28/21 17:01 7440-22-412/27/21 14:400.50 1
Zinc <3.0 ug/L 12/28/21 17:01 7440-66-612/27/21 14:403.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 12/29/21 10:59 7439-97-612/28/21 10:012.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 12/27/21 19:43 83-32-912/27/21 09:051.0 1
Acenaphthylene <1.0 ug/L 12/27/21 19:43 208-96-812/27/21 09:051.0 1
Anthracene <0.10 ug/L 12/27/21 19:43 120-12-712/27/21 09:050.10 1
Benzo(a)anthracene <0.10 ug/L 12/27/21 19:43 56-55-312/27/21 09:050.10 1
Benzo(a)pyrene <0.10 ug/L 12/27/21 19:43 50-32-812/27/21 09:050.10 1
Benzo(b)fluoranthene <0.10 ug/L 12/27/21 19:43 205-99-212/27/21 09:050.10 1
Benzo(g,h,i)perylene <0.10 ug/L 12/27/21 19:43 191-24-212/27/21 09:050.10 1
Benzo(k)fluoranthene <0.10 ug/L 12/27/21 19:43 207-08-912/27/21 09:050.10 1
Chrysene <0.50 ug/L 12/27/21 19:43 218-01-912/27/21 09:050.50 1
Dibenz(a,h)anthracene <0.10 ug/L 12/27/21 19:43 53-70-312/27/21 09:050.10 1
Fluoranthene <1.0 ug/L 12/27/21 19:43 206-44-012/27/21 09:051.0 1
Fluorene <1.0 ug/L 12/27/21 19:43 86-73-712/27/21 09:051.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 12/27/21 19:43 193-39-512/27/21 09:050.10 1
1-Methylnaphthalene <1.0 ug/L 12/27/21 19:43 90-12-012/27/21 09:051.0 1
2-Methylnaphthalene <1.0 ug/L 12/27/21 19:43 91-57-612/27/21 09:051.0 1
Naphthalene <1.0 ug/L 12/27/21 19:43 91-20-312/27/21 09:051.0 1
Phenanthrene <1.0 ug/L 12/27/21 19:43 85-01-812/27/21 09:051.0 1
Pyrene <1.0 ug/L 12/27/21 19:43 129-00-012/27/21 09:051.0 1
Surrogates
2-Fluorobiphenyl (S) 95 %. 12/27/21 19:43 321-60-812/27/21 09:0557-136 1
p-Terphenyl-d14 (S) 90 %. 12/27/21 19:43 1718-51-012/27/21 09:0567-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 1.5 mg/L 01/04/22 14:47 7723-14-001/03/22 09:300.10 2
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305838
PENDAM

Sample: PPDSED-21-H02FD Lab ID: 50305838002 Collected: 12/21/21 13:30 Received: 12/22/21 10:58 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 12/27/21 15:1912/22/21 16:252.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 1.1 ug/L 12/28/21 17:05 7440-38-212/27/21 14:401.0 1
Barium 410 ug/L 12/28/21 16:32 7440-39-3 B12/27/21 14:405.0 5
Cadmium <0.20 ug/L 12/28/21 17:05 7440-43-912/27/21 14:400.20 1
Chromium 2.1 ug/L 12/28/21 17:05 7440-47-312/27/21 14:402.0 1
Copper <1.0 ug/L 12/28/21 17:05 7440-50-812/27/21 14:401.0 1
Lead <1.0 ug/L 12/28/21 17:05 7439-92-112/27/21 14:401.0 1
Selenium <1.0 ug/L 12/28/21 17:05 7782-49-212/27/21 14:401.0 1
Silver <0.50 ug/L 12/28/21 17:05 7440-22-412/27/21 14:400.50 1
Zinc <3.0 ug/L 12/28/21 17:05 7440-66-612/27/21 14:403.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 12/29/21 11:02 7439-97-612/28/21 10:012.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 12/27/21 19:54 83-32-912/27/21 09:051.0 1
Acenaphthylene <1.0 ug/L 12/27/21 19:54 208-96-812/27/21 09:051.0 1
Anthracene <0.10 ug/L 12/27/21 19:54 120-12-712/27/21 09:050.10 1
Benzo(a)anthracene <0.10 ug/L 12/27/21 19:54 56-55-312/27/21 09:050.10 1
Benzo(a)pyrene <0.10 ug/L 12/27/21 19:54 50-32-812/27/21 09:050.10 1
Benzo(b)fluoranthene <0.10 ug/L 12/27/21 19:54 205-99-212/27/21 09:050.10 1
Benzo(g,h,i)perylene <0.10 ug/L 12/27/21 19:54 191-24-212/27/21 09:050.10 1
Benzo(k)fluoranthene <0.10 ug/L 12/27/21 19:54 207-08-912/27/21 09:050.10 1
Chrysene <0.50 ug/L 12/27/21 19:54 218-01-912/27/21 09:050.50 1
Dibenz(a,h)anthracene <0.10 ug/L 12/27/21 19:54 53-70-312/27/21 09:050.10 1
Fluoranthene <1.0 ug/L 12/27/21 19:54 206-44-012/27/21 09:051.0 1
Fluorene <1.0 ug/L 12/27/21 19:54 86-73-712/27/21 09:051.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 12/27/21 19:54 193-39-512/27/21 09:050.10 1
1-Methylnaphthalene <1.0 ug/L 12/27/21 19:54 90-12-012/27/21 09:051.0 1
2-Methylnaphthalene <1.0 ug/L 12/27/21 19:54 91-57-612/27/21 09:051.0 1
Naphthalene <1.0 ug/L 12/27/21 19:54 91-20-312/27/21 09:051.0 1
Phenanthrene <1.0 ug/L 12/27/21 19:54 85-01-812/27/21 09:051.0 1
Pyrene <1.0 ug/L 12/27/21 19:54 129-00-012/27/21 09:051.0 1
Surrogates
2-Fluorobiphenyl (S) 93 %. 12/27/21 19:54 321-60-812/27/21 09:0557-136 1
p-Terphenyl-d14 (S) 99 %. 12/27/21 19:54 1718-51-012/27/21 09:0567-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 1.6 mg/L 01/04/22 14:48 7723-14-001/03/22 09:300.10 2
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305838
PENDAM

Sample: PPDSED-21-G02 Lab ID: 50305838003 Collected: 12/21/21 16:20 Received: 12/22/21 10:58 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 12/27/21 15:2012/22/21 16:252.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 2.7 ug/L 12/28/21 17:10 7440-38-212/27/21 14:401.0 1
Barium 229 ug/L 12/28/21 16:37 7440-39-3 B12/27/21 14:405.0 5
Cadmium <0.20 ug/L 12/28/21 17:10 7440-43-912/27/21 14:400.20 1
Chromium 3.9 ug/L 12/28/21 17:10 7440-47-312/27/21 14:402.0 1
Copper 4.2 ug/L 12/28/21 17:10 7440-50-812/27/21 14:401.0 1
Lead 5.1 ug/L 12/28/21 17:10 7439-92-112/27/21 14:401.0 1
Selenium <1.0 ug/L 12/28/21 17:10 7782-49-212/27/21 14:401.0 1
Silver <0.50 ug/L 12/28/21 17:10 7440-22-412/27/21 14:400.50 1
Zinc 17.5 ug/L 12/28/21 17:10 7440-66-612/27/21 14:403.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 12/29/21 11:04 7439-97-612/28/21 10:012.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 12/27/21 20:04 83-32-912/27/21 09:051.0 1
Acenaphthylene <1.0 ug/L 12/27/21 20:04 208-96-812/27/21 09:051.0 1
Anthracene <0.10 ug/L 12/27/21 20:04 120-12-712/27/21 09:050.10 1
Benzo(a)anthracene <0.10 ug/L 12/27/21 20:04 56-55-312/27/21 09:050.10 1
Benzo(a)pyrene <0.10 ug/L 12/27/21 20:04 50-32-812/27/21 09:050.10 1
Benzo(b)fluoranthene <0.10 ug/L 12/27/21 20:04 205-99-212/27/21 09:050.10 1
Benzo(g,h,i)perylene <0.10 ug/L 12/27/21 20:04 191-24-212/27/21 09:050.10 1
Benzo(k)fluoranthene <0.10 ug/L 12/27/21 20:04 207-08-912/27/21 09:050.10 1
Chrysene <0.50 ug/L 12/27/21 20:04 218-01-912/27/21 09:050.50 1
Dibenz(a,h)anthracene <0.10 ug/L 12/27/21 20:04 53-70-312/27/21 09:050.10 1
Fluoranthene <1.0 ug/L 12/27/21 20:04 206-44-012/27/21 09:051.0 1
Fluorene <1.0 ug/L 12/27/21 20:04 86-73-712/27/21 09:051.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 12/27/21 20:04 193-39-512/27/21 09:050.10 1
1-Methylnaphthalene <1.0 ug/L 12/27/21 20:04 90-12-012/27/21 09:051.0 1
2-Methylnaphthalene <1.0 ug/L 12/27/21 20:04 91-57-612/27/21 09:051.0 1
Naphthalene <1.0 ug/L 12/27/21 20:04 91-20-312/27/21 09:051.0 1
Phenanthrene <1.0 ug/L 12/27/21 20:04 85-01-812/27/21 09:051.0 1
Pyrene <1.0 ug/L 12/27/21 20:04 129-00-012/27/21 09:051.0 1
Surrogates
2-Fluorobiphenyl (S) 97 %. 12/27/21 20:04 321-60-812/27/21 09:0557-136 1
p-Terphenyl-d14 (S) 118 %. 12/27/21 20:04 1718-51-012/27/21 09:0567-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 0.23 mg/L 01/04/22 14:25 7723-14-001/03/22 09:300.050 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50305838
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

656146
SM 5210B-11

SM 5210B-11
5210B BOD, 5 day

Laboratory: Pace Analytical Services - Grand Rapids
Associated Lab Samples: 50305838001, 50305838002, 50305838003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3024838
Associated Lab Samples: 50305838001, 50305838002, 50305838003

Matrix: Water

Analyzed

BOD, 5 day mg/L <2.0 2.0 12/27/21 15:07

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3024840LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 177198 89 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50305674001
3024841SAMPLE DUPLICATE:

BOD, 5 day mg/L 3.2 D629 204.3
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50305838
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

656483
EPA 7470

EPA 7470
7470 Mercury

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50305838001, 50305838002, 50305838003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3026600
Associated Lab Samples: 50305838001, 50305838002, 50305838003

Matrix: Water

Analyzed

Mercury ug/L <2.0 2.0 12/29/21 10:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3026601LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.05 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3026602MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50305629001

3026603

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 104 75-125104 0 205ND 5.2 5.2
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50305838
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

656479
EPA 200.2

EPA 6020
6020 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50305838001, 50305838002, 50305838003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3026575
Associated Lab Samples: 50305838001, 50305838002, 50305838003

Matrix: Water

Analyzed

Arsenic ug/L <1.0 1.0 12/28/21 14:41
Barium ug/L 1.2 1.0 P812/28/21 14:41
Cadmium ug/L <0.20 0.20 12/28/21 14:41
Chromium ug/L <2.0 2.0 12/28/21 14:41
Copper ug/L <1.0 1.0 12/28/21 14:41
Lead ug/L <1.0 1.0 12/28/21 14:41
Selenium ug/L <1.0 1.0 12/28/21 14:41
Silver ug/L <0.50 0.50 12/28/21 14:41
Zinc ug/L <3.0 3.0 12/28/21 14:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3026576LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic ug/L 36.840 92 80-120
Barium ug/L 39.140 98 80-120
Cadmium ug/L 39.640 99 80-120
Chromium ug/L 38.040 95 80-120
Copper ug/L 37.340 93 80-120
Lead ug/L 40.640 102 80-120
Selenium ug/L 39.940 100 80-120
Silver ug/L 39.240 98 80-120
Zinc ug/L 36.740 92 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3026577MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50305544021

3026578

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 40 96 75-12597 1 2040ND 39.5 39.7
Barium ug/L 40 101 75-125101 0 204034.1 74.3 74.5
Cadmium ug/L 40 93 75-12595 2 2040ND 37.5 38.1
Chromium ug/L 40 97 75-12597 0 2040ND 39.1 39.0
Copper ug/L 40 90 75-12591 1 2040ND 37.8 38.1
Lead ug/L 40 97 75-12598 1 2040ND 38.9 39.4
Selenium ug/L 40 101 75-125105 4 2040ND 40.6 42.2
Silver ug/L 40 93 75-12595 2 2040ND 37.3 38.2
Zinc ug/L 40 86 75-12587 1 2040ND 41.2 41.7
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50305838
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

656510
EPA 3511

EPA 8270 by SIM 40E
8270 Water PAH 40 by SIM MSSV

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50305838001, 50305838002, 50305838003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3026669
Associated Lab Samples: 50305838001, 50305838002, 50305838003

Matrix: Water

Analyzed

1-Methylnaphthalene ug/L <1.0 1.0 12/27/21 17:56
2-Methylnaphthalene ug/L <1.0 1.0 12/27/21 17:56
Acenaphthene ug/L <1.0 1.0 12/27/21 17:56
Acenaphthylene ug/L <1.0 1.0 12/27/21 17:56
Anthracene ug/L <0.10 0.10 12/27/21 17:56
Benzo(a)anthracene ug/L <0.10 0.10 12/27/21 17:56
Benzo(a)pyrene ug/L <0.10 0.10 12/27/21 17:56
Benzo(b)fluoranthene ug/L <0.10 0.10 12/27/21 17:56
Benzo(g,h,i)perylene ug/L <0.10 0.10 12/27/21 17:56
Benzo(k)fluoranthene ug/L <0.10 0.10 12/27/21 17:56
Chrysene ug/L <0.50 0.50 12/27/21 17:56
Dibenz(a,h)anthracene ug/L <0.10 0.10 12/27/21 17:56
Fluoranthene ug/L <1.0 1.0 12/27/21 17:56
Fluorene ug/L <1.0 1.0 12/27/21 17:56
Indeno(1,2,3-cd)pyrene ug/L <0.10 0.10 12/27/21 17:56
Naphthalene ug/L <1.0 1.0 12/27/21 17:56
Phenanthrene ug/L <1.0 1.0 12/27/21 17:56
Pyrene ug/L <1.0 1.0 12/27/21 17:56
2-Fluorobiphenyl (S) %. 85 57-136 12/27/21 17:56
p-Terphenyl-d14 (S) %. 122 67-147 12/27/21 17:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3026670LABORATORY CONTROL SAMPLE:
LCSSpike

1-Methylnaphthalene ug/L 21.425 86 48-125
2-Methylnaphthalene ug/L 20.825 83 45-130
Acenaphthene ug/L 23.125 93 64-113
Acenaphthylene ug/L 23.325 93 75-128
Anthracene ug/L 25.525 102 80-131
Benzo(a)anthracene ug/L 24.425 98 83-142
Benzo(a)pyrene ug/L 22.925 92 85-135
Benzo(b)fluoranthene ug/L 25.125 101 88-148
Benzo(g,h,i)perylene ug/L 25.725 103 85-129
Benzo(k)fluoranthene ug/L 25.025 100 87-134
Chrysene ug/L 25.125 101 83-119
Dibenz(a,h)anthracene ug/L 26.625 106 84-134
Fluoranthene ug/L 24.425 98 89-143
Fluorene ug/L 23.725 95 76-129
Indeno(1,2,3-cd)pyrene ug/L 26.525 106 87-132
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50305838
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3026670LABORATORY CONTROL SAMPLE:
LCSSpike

Naphthalene ug/L 21.825 87 49-126
Phenanthrene ug/L 25.525 102 86-127
Pyrene ug/L 26.525 106 81-134
2-Fluorobiphenyl (S) %. 84 57-136
p-Terphenyl-d14 (S) %. 108 67-147
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50305838
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

657220
EPA 365.1

EPA 365.1
365.1 Total Phosphorus

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50305838001, 50305838002, 50305838003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3028965
Associated Lab Samples: 50305838001, 50305838002, 50305838003

Matrix: Water

Analyzed

Phosphorus mg/L <0.050 0.050 01/04/22 14:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3028966LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/L 0.460.5 93 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3028967MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50305597008

3028968

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/L M00.5 103 90-110151 4 200.55.1 5.6 5.8

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

3028969MATRIX SPIKE SAMPLE:
MSSpike

Result
50305937003

Phosphorus mg/L 1.80.5 101 90-1101.3
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QUALIFIERS

Pace Project No.:
Project:

50305838
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
The precision between the sample and sample duplicate exceeded laboratory control limits.D6
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than
the blank or were below the reporting limit.

P8
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50305838
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50305838001 656146 656598PPDSED-21-H02 SM 5210B-11 SM 5210B-11
50305838002 656146 656598PPDSED-21-H02FD SM 5210B-11 SM 5210B-11
50305838003 656146 656598PPDSED-21-G02 SM 5210B-11 SM 5210B-11

50305838001 656479 656661PPDSED-21-H02 EPA 200.2 EPA 6020
50305838002 656479 656661PPDSED-21-H02FD EPA 200.2 EPA 6020
50305838003 656479 656661PPDSED-21-G02 EPA 200.2 EPA 6020

50305838001 656483 656869PPDSED-21-H02 EPA 7470 EPA 7470
50305838002 656483 656869PPDSED-21-H02FD EPA 7470 EPA 7470
50305838003 656483 656869PPDSED-21-G02 EPA 7470 EPA 7470

50305838001 656510 656647PPDSED-21-H02 EPA 3511 EPA 8270 by SIM 40E
50305838002 656510 656647PPDSED-21-H02FD EPA 3511 EPA 8270 by SIM 40E
50305838003 656510 656647PPDSED-21-G02 EPA 3511 EPA 8270 by SIM 40E

50305838001 657220 657411PPDSED-21-H02 EPA 365.1 EPA 365.1
50305838002 657220 657411PPDSED-21-H02FD EPA 365.1 EPA 365.1
50305838003 657220 657411PPDSED-21-G02 EPA 365.1 EPA 365.1
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January 13, 2022

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50305878

50305878
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on December 22, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Green Bay

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech
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CERTIFICATIONS

Pace Project No.:
Project:

50305878
PENDAM

Pace Analytical Services Green Bay
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0
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SAMPLE SUMMARY

Pace Project No.:
Project:

50305878
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50305878001 PPDSED-21-A01, -A02, -A03 Solid 11/19/21 16:45 12/22/21 15:00

50305878002 PPDSED-21-B01, -B02, -B03 Solid 11/19/21 13:15 12/22/21 15:00

50305878003 PPDSED-21-C01, -C02, -C03 Solid 11/19/21 14:50 12/22/21 15:00

50305878004 PPDSED-21-D01, -D02, -D03 Solid 11/23/21 15:25 12/22/21 15:00

50305878005 PPDSED-21-E01, -E02, -E03 Solid 11/23/21 16:35 12/22/21 15:00

50305878006 PPDSED-21-F01, -F02, -F03 Solid 11/26/21 14:05 12/22/21 15:00

50305878007 PPDSED-21-G01, -G02, -G03 Solid 11/26/21 12:55 12/22/21 15:00

50305878008 PPDSED-21-H01, -H02, -H03 Solid 11/24/21 14:50 12/22/21 15:00

50305878009 PPDSED-21-I01, -I02, -I03 Solid 11/24/21 14:00 12/22/21 15:00

50305878010 PPDSED-21-J01, -J02, -J03 Solid 11/24/21 13:00 12/22/21 15:00

50305878011 PPDSED-21-K01, -K02, -K03 Solid 11/24/21 11:10 12/22/21 15:00
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50305878
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50305878001 PPDSED-21-A01, -A02, -A03 ASTM D6913 14 PASI-GMLR

50305878002 PPDSED-21-B01, -B02, -B03 ASTM D6913 14 PASI-GMLR

50305878003 PPDSED-21-C01, -C02, -C03 ASTM D6913 14 PASI-GMLR

50305878004 PPDSED-21-D01, -D02, -D03 ASTM D6913 14 PASI-GMLR

50305878005 PPDSED-21-E01, -E02, -E03 ASTM D6913 14 PASI-GMLR

50305878006 PPDSED-21-F01, -F02, -F03 ASTM D6913 14 PASI-GMLR

50305878007 PPDSED-21-G01, -G02, -G03 ASTM D6913 14 PASI-GMLR

50305878008 PPDSED-21-H01, -H02, -H03 ASTM D6913 14 PASI-GMLR

50305878009 PPDSED-21-I01, -I02, -I03 ASTM D6913 14 PASI-GMLR

50305878010 PPDSED-21-J01, -J02, -J03 ASTM D6913 14 PASI-GMLR

50305878011 PPDSED-21-K01, -K02, -K03 ASTM D6913 14 PASI-GMLR

PASI-G = Pace Analytical Services - Green Bay
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-A01, -A02, -
A03

Lab ID: 50305878001 Collected: 11/19/21 16:45 Received: 12/22/21 15:00 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 95.7 % 12/29/21 15:321
Sieve #4 84.1 % 12/29/21 15:321
Sieve #10 77.0 % 12/29/21 15:321
Sieve #20 62.7 % 12/29/21 15:321
Sieve #40 49.6 % 12/29/21 15:321
Sieve #60 34.1 % 12/29/21 15:321
Sieve #100 23.4 % 12/29/21 15:321
Sieve #140 18.4 % 12/29/21 15:321
Sieve #200 14.0 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-B01, -B02, -
B03

Lab ID: 50305878002 Collected: 11/19/21 13:15 Received: 12/22/21 15:00 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 99.5 % 12/29/21 15:321
Sieve #4 98.5 % 12/29/21 15:321
Sieve #10 98.1 % 12/29/21 15:321
Sieve #20 88.1 % 12/29/21 15:321
Sieve #40 76.4 % 12/29/21 15:321
Sieve #60 56.7 % 12/29/21 15:321
Sieve #100 34.0 % 12/29/21 15:321
Sieve #140 23.9 % 12/29/21 15:321
Sieve #200 16.1 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-C01, -C02, -
C03

Lab ID: 50305878003 Collected: 11/19/21 14:50 Received: 12/22/21 15:00 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 96.3 % 12/29/21 15:321
Sieve #4 90.7 % 12/29/21 15:321
Sieve #10 83.1 % 12/29/21 15:321
Sieve #20 64.9 % 12/29/21 15:321
Sieve #40 50.5 % 12/29/21 15:321
Sieve #60 30.1 % 12/29/21 15:321
Sieve #100 18.2 % 12/29/21 15:321
Sieve #140 14.2 % 12/29/21 15:321
Sieve #200 11.0 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 7 of 23



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-D01, -D02, -
D03

Lab ID: 50305878004 Collected: 11/23/21 15:25 Received: 12/22/21 15:00 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 93.4 % 12/29/21 15:321
Sieve #4 85.2 % 12/29/21 15:321
Sieve #10 77.9 % 12/29/21 15:321
Sieve #20 62.4 % 12/29/21 15:321
Sieve #40 51.4 % 12/29/21 15:321
Sieve #60 38.5 % 12/29/21 15:321
Sieve #100 30.7 % 12/29/21 15:321
Sieve #140 25.1 % 12/29/21 15:321
Sieve #200 18.9 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-E01, -E02, -
E03

Lab ID: 50305878005 Collected: 11/23/21 16:35 Received: 12/22/21 15:00 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 100.0 % 12/29/21 15:321
Sieve #4 98.1 % 12/29/21 15:321
Sieve #10 92.4 % 12/29/21 15:321
Sieve #20 70.3 % 12/29/21 15:321
Sieve #40 58.3 % 12/29/21 15:321
Sieve #60 43.6 % 12/29/21 15:321
Sieve #100 28.9 % 12/29/21 15:321
Sieve #140 23.0 % 12/29/21 15:321
Sieve #200 17.9 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM

Pace Analytical Services, LLC
4171 40th St. SE
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(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-F01, -F02, -F03 Lab ID: 50305878006 Collected: 11/26/21 14:05 Received: 12/22/21 15:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 100.0 % 12/29/21 15:321
Sieve #4 99.5 % 12/29/21 15:321
Sieve #10 98.7 % 12/29/21 15:321
Sieve #20 86.7 % 12/29/21 15:321
Sieve #40 74.8 % 12/29/21 15:321
Sieve #60 54.0 % 12/29/21 15:321
Sieve #100 33.3 % 12/29/21 15:321
Sieve #140 25.8 % 12/29/21 15:321
Sieve #200 18.8 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-G01, -G02, -
G03

Lab ID: 50305878007 Collected: 11/26/21 12:55 Received: 12/22/21 15:00 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 83.7 % 12/29/21 15:321
Sieve #4 67.9 % 12/29/21 15:321
Sieve #10 62.1 % 12/29/21 15:321
Sieve #20 49.3 % 12/29/21 15:321
Sieve #40 41.4 % 12/29/21 15:321
Sieve #60 32.3 % 12/29/21 15:321
Sieve #100 26.3 % 12/29/21 15:321
Sieve #140 22.9 % 12/29/21 15:321
Sieve #200 18.6 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-H01, -H02, -
H03

Lab ID: 50305878008 Collected: 11/24/21 14:50 Received: 12/22/21 15:00 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 97.7 % 12/29/21 15:321
Sieve #4 86.7 % 12/29/21 15:321
Sieve #10 75.3 % 12/29/21 15:321
Sieve #20 58.2 % 12/29/21 15:321
Sieve #40 46.9 % 12/29/21 15:321
Sieve #60 35.7 % 12/29/21 15:321
Sieve #100 25.6 % 12/29/21 15:321
Sieve #140 19.8 % 12/29/21 15:321
Sieve #200 14.3 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM

Pace Analytical Services, LLC
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-I01, -I02, -I03 Lab ID: 50305878009 Collected: 11/24/21 14:00 Received: 12/22/21 15:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 100.0 % 12/29/21 15:321
Sieve #4 99.5 % 12/29/21 15:321
Sieve #10 99.3 % 12/29/21 15:321
Sieve #20 79.1 % 12/29/21 15:321
Sieve #40 67.0 % 12/29/21 15:321
Sieve #60 51.0 % 12/29/21 15:321
Sieve #100 36.2 % 12/29/21 15:321
Sieve #140 28.1 % 12/29/21 15:321
Sieve #200 19.9 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM

Pace Analytical Services, LLC
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-J01, -J02, -J03 Lab ID: 50305878010 Collected: 11/24/21 13:00 Received: 12/22/21 15:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 100.0 % 12/29/21 15:321
Sieve #4 99.9 % 12/29/21 15:321
Sieve #10 99.8 % 12/29/21 15:321
Sieve #20 74.2 % 12/29/21 15:321
Sieve #40 62.0 % 12/29/21 15:321
Sieve #60 52.5 % 12/29/21 15:321
Sieve #100 41.8 % 12/29/21 15:321
Sieve #140 34.4 % 12/29/21 15:321
Sieve #200 25.8 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305878
PENDAM

Sample: PPDSED-21-K01, -K02, -
K03

Lab ID: 50305878011 Collected: 11/24/21 11:10 Received: 12/22/21 15:00 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: ASTM D6913
Pace Analytical Services - Green Bay

ASTM D6913 Grain Size

Sieve 3.0" 100.0 % 12/29/21 15:321
Sieve 2.0" 100.0 % 12/29/21 15:321
Sieve 1.5" 100.0 % 12/29/21 15:321
Sieve 1.0" 100.0 % 12/29/21 15:321
Sieve 0.75" 100.0 % 12/29/21 15:321
Sieve 0.375" 100.0 % 12/29/21 15:321
Sieve #4 99.9 % 12/29/21 15:321
Sieve #10 99.7 % 12/29/21 15:321
Sieve #20 73.4 % 12/29/21 15:321
Sieve #40 59.8 % 12/29/21 15:321
Sieve #60 51.4 % 12/29/21 15:321
Sieve #100 42.5 % 12/29/21 15:321
Sieve #140 35.7 % 12/29/21 15:321
Sieve #200 27.4 % 12/29/21 15:321

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALIFIERS

Pace Project No.:
Project:

50305878
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/13/2022 06:20 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50305878
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50305878001 405261PPDSED-21-A01, -A02, -A03 ASTM D6913
50305878002 405261PPDSED-21-B01, -B02, -B03 ASTM D6913
50305878003 405261PPDSED-21-C01, -C02, -C03 ASTM D6913
50305878004 405261PPDSED-21-D01, -D02, -D03 ASTM D6913
50305878005 405261PPDSED-21-E01, -E02, -E03 ASTM D6913
50305878006 405261PPDSED-21-F01, -F02, -F03 ASTM D6913
50305878007 405261PPDSED-21-G01, -G02, -G03 ASTM D6913
50305878008 405261PPDSED-21-H01, -H02, -H03 ASTM D6913
50305878009 405261PPDSED-21-I01, -I02, -I03 ASTM D6913
50305878010 405261PPDSED-21-J01, -J02, -J03 ASTM D6913
50305878011 405261PPDSED-21-K01, -K02, -K03 ASTM D6913

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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January 05, 2022

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50305937

50305937
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on December 23, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Grand Rapids
• Pace Analytical Services - Indianapolis

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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CERTIFICATIONS

Pace Project No.:
Project:

50305937
PENDAM

Pace Analytical Services Indianapolis
7726 Moller Road, Indianapolis, IN  46268
Illinois Accreditation #: 200074
Indiana Drinking Water Laboratory #: C-49-06
Kansas/TNI Certification #: E-10177
Kentucky UST Agency Interest #: 80226
Kentucky WW Laboratory ID #: 98019

Michigan Drinking Water Laboratory #9050
Ohio VAP Certified Laboratory #: CL0065
Oklahoma Laboratory #: 9204
Texas Certification #: T104704355
Wisconsin Laboratory #: 999788130
USDA Soil Permit #: P330-19-00257

Pace Analytical Services Grand Rapids
4171 40th Street SE, Kentwood, MI 49512
Minnesota/TNI Laboratory #026-999-161

Michigan Drinking Water Laboratory #0034

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
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SAMPLE SUMMARY

Pace Project No.:
Project:

50305937
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50305937001 PPDSED-21-F02 Water 12/22/21 12:30 12/23/21 11:30

50305937002 PPDSED-21-E02 Water 12/22/21 14:40 12/23/21 11:30

50305937003 PPDSED-21-C03 Water 12/22/21 16:00 12/23/21 11:30

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50305937
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50305937001 PPDSED-21-F02 SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IILP

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-ISKK

50305937002 PPDSED-21-E02 SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IILP

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-ISKK

50305937003 PPDSED-21-C03 SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IILP

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-ISKK

PASI-GR = Pace Analytical Services - Grand Rapids
PASI-I = Pace Analytical Services - Indianapolis

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50305937
PENDAM

Sample: PPDSED-21-F02 Lab ID: 50305937001 Collected: 12/22/21 12:30 Received: 12/23/21 11:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day 2.3 mg/L 12/28/21 15:0312/23/21 14:502.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 1.2 ug/L 12/29/21 17:41 7440-38-212/29/21 08:021.0 1
Barium 265 ug/L 12/29/21 16:15 7440-39-312/29/21 08:025.0 5
Cadmium <0.20 ug/L 12/29/21 17:41 7440-43-912/29/21 08:020.20 1
Chromium <2.0 ug/L 12/29/21 17:41 7440-47-312/29/21 08:022.0 1
Copper <1.0 ug/L 12/29/21 17:41 7440-50-812/29/21 08:021.0 1
Lead <1.0 ug/L 12/29/21 17:41 7439-92-112/29/21 08:021.0 1
Selenium <1.0 ug/L 12/29/21 17:41 7782-49-212/29/21 08:021.0 1
Silver <0.50 ug/L 12/29/21 17:41 7440-22-412/29/21 08:020.50 1
Zinc <3.0 ug/L 12/29/21 17:41 7440-66-612/29/21 08:023.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 01/05/22 11:06 7439-97-601/04/22 11:412.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 12/29/21 19:37 83-32-912/29/21 08:391.0 1
Acenaphthylene <1.0 ug/L 12/29/21 19:37 208-96-812/29/21 08:391.0 1
Anthracene <0.10 ug/L 12/29/21 19:37 120-12-712/29/21 08:390.10 1
Benzo(a)anthracene <0.10 ug/L 12/29/21 19:37 56-55-312/29/21 08:390.10 1
Benzo(a)pyrene <0.10 ug/L 12/29/21 19:37 50-32-812/29/21 08:390.10 1
Benzo(b)fluoranthene <0.10 ug/L 12/29/21 19:37 205-99-212/29/21 08:390.10 1
Benzo(g,h,i)perylene <0.10 ug/L 12/29/21 19:37 191-24-212/29/21 08:390.10 1
Benzo(k)fluoranthene <0.10 ug/L 12/29/21 19:37 207-08-912/29/21 08:390.10 1
Chrysene <0.50 ug/L 12/29/21 19:37 218-01-912/29/21 08:390.50 1
Dibenz(a,h)anthracene <0.10 ug/L 12/29/21 19:37 53-70-312/29/21 08:390.10 1
Fluoranthene <1.0 ug/L 12/29/21 19:37 206-44-012/29/21 08:391.0 1
Fluorene <1.0 ug/L 12/29/21 19:37 86-73-712/29/21 08:391.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 12/29/21 19:37 193-39-512/29/21 08:390.10 1
1-Methylnaphthalene <1.0 ug/L 12/29/21 19:37 90-12-012/29/21 08:391.0 1
2-Methylnaphthalene <1.0 ug/L 12/29/21 19:37 91-57-612/29/21 08:391.0 1
Naphthalene <1.0 ug/L 12/29/21 19:37 91-20-312/29/21 08:391.0 1
Phenanthrene <1.0 ug/L 12/29/21 19:37 85-01-812/29/21 08:391.0 1
Pyrene <1.0 ug/L 12/29/21 19:37 129-00-012/29/21 08:391.0 1
Surrogates
2-Fluorobiphenyl (S) 90 %. 12/29/21 19:37 321-60-812/29/21 08:3957-136 1
p-Terphenyl-d14 (S) 87 %. 12/29/21 19:37 1718-51-012/29/21 08:3967-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 2.1 mg/L 01/04/22 15:08 7723-14-001/03/22 09:300.25 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50305937
PENDAM

Sample: PPDSED-21-E02 Lab ID: 50305937002 Collected: 12/22/21 14:40 Received: 12/23/21 11:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <4.0 mg/L 12/28/21 15:0612/23/21 14:504.0 2

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 6.8 ug/L 12/29/21 17:46 7440-38-212/29/21 08:021.0 1
Barium 363 ug/L 12/29/21 16:20 7440-39-312/29/21 08:025.0 5
Cadmium <0.20 ug/L 12/29/21 17:46 7440-43-912/29/21 08:020.20 1
Chromium 4.2 ug/L 12/29/21 17:46 7440-47-312/29/21 08:022.0 1
Copper 1.3 ug/L 12/29/21 17:46 7440-50-812/29/21 08:021.0 1
Lead 2.9 ug/L 12/29/21 17:46 7439-92-112/29/21 08:021.0 1
Selenium <1.0 ug/L 12/29/21 17:46 7782-49-212/29/21 08:021.0 1
Silver <0.50 ug/L 12/29/21 17:46 7440-22-412/29/21 08:020.50 1
Zinc 9.0 ug/L 12/29/21 17:46 7440-66-612/29/21 08:023.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 01/05/22 11:09 7439-97-601/04/22 11:412.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 12/29/21 19:48 83-32-912/29/21 08:391.0 1
Acenaphthylene <1.0 ug/L 12/29/21 19:48 208-96-812/29/21 08:391.0 1
Anthracene <0.10 ug/L 12/29/21 19:48 120-12-712/29/21 08:390.10 1
Benzo(a)anthracene <0.10 ug/L 12/29/21 19:48 56-55-312/29/21 08:390.10 1
Benzo(a)pyrene <0.10 ug/L 12/29/21 19:48 50-32-812/29/21 08:390.10 1
Benzo(b)fluoranthene <0.10 ug/L 12/29/21 19:48 205-99-212/29/21 08:390.10 1
Benzo(g,h,i)perylene <0.10 ug/L 12/29/21 19:48 191-24-212/29/21 08:390.10 1
Benzo(k)fluoranthene <0.10 ug/L 12/29/21 19:48 207-08-912/29/21 08:390.10 1
Chrysene <0.50 ug/L 12/29/21 19:48 218-01-912/29/21 08:390.50 1
Dibenz(a,h)anthracene <0.10 ug/L 12/29/21 19:48 53-70-312/29/21 08:390.10 1
Fluoranthene <1.0 ug/L 12/29/21 19:48 206-44-012/29/21 08:391.0 1
Fluorene <1.0 ug/L 12/29/21 19:48 86-73-712/29/21 08:391.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 12/29/21 19:48 193-39-512/29/21 08:390.10 1
1-Methylnaphthalene <1.0 ug/L 12/29/21 19:48 90-12-012/29/21 08:391.0 1
2-Methylnaphthalene <1.0 ug/L 12/29/21 19:48 91-57-612/29/21 08:391.0 1
Naphthalene <1.0 ug/L 12/29/21 19:48 91-20-312/29/21 08:391.0 1
Phenanthrene <1.0 ug/L 12/29/21 19:48 85-01-812/29/21 08:391.0 1
Pyrene <1.0 ug/L 12/29/21 19:48 129-00-012/29/21 08:391.0 1
Surrogates
2-Fluorobiphenyl (S) 97 %. 12/29/21 19:48 321-60-812/29/21 08:3957-136 1
p-Terphenyl-d14 (S) 97 %. 12/29/21 19:48 1718-51-012/29/21 08:3967-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 1.3 mg/L 01/04/22 14:52 7723-14-001/03/22 09:300.10 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50305937
PENDAM

Sample: PPDSED-21-C03 Lab ID: 50305937003 Collected: 12/22/21 16:00 Received: 12/23/21 11:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 12/28/21 15:0812/23/21 14:502.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 11.9 ug/L 12/29/21 17:51 7440-38-212/29/21 08:021.0 1
Barium 139 ug/L 12/29/21 17:51 7440-39-312/29/21 08:021.0 1
Cadmium <0.20 ug/L 12/29/21 17:51 7440-43-912/29/21 08:020.20 1
Chromium 3.1 ug/L 12/29/21 17:51 7440-47-312/29/21 08:022.0 1
Copper 1.9 ug/L 12/29/21 17:51 7440-50-812/29/21 08:021.0 1
Lead 3.8 ug/L 12/29/21 17:51 7439-92-112/29/21 08:021.0 1
Selenium <1.0 ug/L 12/29/21 17:51 7782-49-212/29/21 08:021.0 1
Silver <0.50 ug/L 12/29/21 17:51 7440-22-412/29/21 08:020.50 1
Zinc 9.2 ug/L 12/29/21 17:51 7440-66-612/29/21 08:023.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 01/05/22 11:11 7439-97-601/04/22 11:412.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 12/29/21 19:59 83-32-912/29/21 08:391.0 1
Acenaphthylene <1.0 ug/L 12/29/21 19:59 208-96-812/29/21 08:391.0 1
Anthracene <0.10 ug/L 12/29/21 19:59 120-12-712/29/21 08:390.10 1
Benzo(a)anthracene <0.10 ug/L 12/29/21 19:59 56-55-312/29/21 08:390.10 1
Benzo(a)pyrene <0.10 ug/L 12/29/21 19:59 50-32-812/29/21 08:390.10 1
Benzo(b)fluoranthene <0.10 ug/L 12/29/21 19:59 205-99-212/29/21 08:390.10 1
Benzo(g,h,i)perylene <0.10 ug/L 12/29/21 19:59 191-24-212/29/21 08:390.10 1
Benzo(k)fluoranthene <0.10 ug/L 12/29/21 19:59 207-08-912/29/21 08:390.10 1
Chrysene <0.50 ug/L 12/29/21 19:59 218-01-912/29/21 08:390.50 1
Dibenz(a,h)anthracene <0.10 ug/L 12/29/21 19:59 53-70-312/29/21 08:390.10 1
Fluoranthene <1.0 ug/L 12/29/21 19:59 206-44-012/29/21 08:391.0 1
Fluorene <1.0 ug/L 12/29/21 19:59 86-73-712/29/21 08:391.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 12/29/21 19:59 193-39-512/29/21 08:390.10 1
1-Methylnaphthalene <1.0 ug/L 12/29/21 19:59 90-12-012/29/21 08:391.0 1
2-Methylnaphthalene <1.0 ug/L 12/29/21 19:59 91-57-612/29/21 08:391.0 1
Naphthalene <1.0 ug/L 12/29/21 19:59 91-20-312/29/21 08:391.0 1
Phenanthrene <1.0 ug/L 12/29/21 19:59 85-01-812/29/21 08:391.0 1
Pyrene <1.0 ug/L 12/29/21 19:59 129-00-012/29/21 08:391.0 1
Surrogates
2-Fluorobiphenyl (S) 90 %. 12/29/21 19:59 321-60-812/29/21 08:3957-136 1
p-Terphenyl-d14 (S) 105 %. 12/29/21 19:59 1718-51-012/29/21 08:3967-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 1.3 mg/L 01/04/22 14:53 7723-14-001/03/22 09:300.10 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50305937
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

656397
SM 5210B-11

SM 5210B-11
5210B BOD, 5 day

Laboratory: Pace Analytical Services - Grand Rapids
Associated Lab Samples: 50305937001, 50305937002, 50305937003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3026050
Associated Lab Samples: 50305937001, 50305937002, 50305937003

Matrix: Water

Analyzed

BOD, 5 day mg/L <2.0 2.0 12/28/21 14:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3026052LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 170198 86 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50305925002
3026053SAMPLE DUPLICATE:

BOD, 5 day mg/L 7.3 9 206.6

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50305937
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

657377
EPA 7470

EPA 7470
7470 Mercury

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50305937001, 50305937002, 50305937003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3029450
Associated Lab Samples: 50305937001, 50305937002, 50305937003

Matrix: Water

Analyzed

Mercury ug/L <2.0 2.0 01/05/22 10:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3029451LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.15 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3029452MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50305937003

3029453

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 107 75-125102 6 205<2.0 5.4 5.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50305937
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

656845
EPA 200.2

EPA 6020
6020 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50305937001, 50305937002, 50305937003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3027583
Associated Lab Samples: 50305937001, 50305937002, 50305937003

Matrix: Water

Analyzed

Arsenic ug/L <1.0 1.0 12/29/21 16:05
Barium ug/L <1.0 1.0 12/29/21 16:05
Cadmium ug/L <0.20 0.20 12/29/21 16:05
Chromium ug/L <2.0 2.0 12/29/21 16:05
Copper ug/L <1.0 1.0 12/29/21 16:05
Lead ug/L <1.0 1.0 12/29/21 16:05
Selenium ug/L <1.0 1.0 12/29/21 16:05
Silver ug/L <0.50 0.50 12/29/21 16:05
Zinc ug/L <3.0 3.0 12/29/21 16:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3027584LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic ug/L 38.840 97 80-120
Barium ug/L 41.340 103 80-120
Cadmium ug/L 41.840 104 80-120
Chromium ug/L 39.240 98 80-120
Copper ug/L 39.740 99 80-120
Lead ug/L 42.040 105 80-120
Selenium ug/L 42.240 105 80-120
Silver ug/L 41.740 104 80-120
Zinc ug/L 39.140 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3027600MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50305937003

3027601

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 40 96 75-12596 1 204011.9 50.5 50.2
Barium ug/L 40 102 75-125102 0 2040139 179 179
Cadmium ug/L 40 103 75-125102 0 2040<0.20 41.3 41.1
Chromium ug/L 40 103 75-125103 0 20403.1 44.5 44.5
Copper ug/L 40 92 75-12591 1 20401.9 38.6 38.4
Lead ug/L 40 109 75-125109 1 20403.8 47.5 47.2
Selenium ug/L 40 97 75-12593 4 2040<1.0 39.0 37.6
Silver ug/L 40 103 75-125103 1 2040<0.50 41.3 41.5
Zinc ug/L 40 89 75-12588 0 20409.2 44.7 44.6

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50305937
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

656886
EPA 3511

EPA 8270 by SIM 40E
8270 Water PAH 40 by SIM MSSV

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50305937001, 50305937002, 50305937003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3027679
Associated Lab Samples: 50305937001, 50305937002, 50305937003

Matrix: Water

Analyzed

1-Methylnaphthalene ug/L <1.0 1.0 12/29/21 19:16
2-Methylnaphthalene ug/L <1.0 1.0 12/29/21 19:16
Acenaphthene ug/L <1.0 1.0 12/29/21 19:16
Acenaphthylene ug/L <1.0 1.0 12/29/21 19:16
Anthracene ug/L <0.10 0.10 12/29/21 19:16
Benzo(a)anthracene ug/L <0.10 0.10 12/29/21 19:16
Benzo(a)pyrene ug/L <0.10 0.10 12/29/21 19:16
Benzo(b)fluoranthene ug/L <0.10 0.10 12/29/21 19:16
Benzo(g,h,i)perylene ug/L <0.10 0.10 12/29/21 19:16
Benzo(k)fluoranthene ug/L <0.10 0.10 12/29/21 19:16
Chrysene ug/L <0.50 0.50 12/29/21 19:16
Dibenz(a,h)anthracene ug/L <0.10 0.10 12/29/21 19:16
Fluoranthene ug/L <1.0 1.0 12/29/21 19:16
Fluorene ug/L <1.0 1.0 12/29/21 19:16
Indeno(1,2,3-cd)pyrene ug/L <0.10 0.10 12/29/21 19:16
Naphthalene ug/L <1.0 1.0 12/29/21 19:16
Phenanthrene ug/L <1.0 1.0 12/29/21 19:16
Pyrene ug/L <1.0 1.0 12/29/21 19:16
2-Fluorobiphenyl (S) %. 96 57-136 12/29/21 19:16
p-Terphenyl-d14 (S) %. 119 67-147 12/29/21 19:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3027680LABORATORY CONTROL SAMPLE:
LCSSpike

1-Methylnaphthalene ug/L 23.525 94 48-125
2-Methylnaphthalene ug/L 23.125 92 45-130
Acenaphthene ug/L 23.925 96 64-113
Acenaphthylene ug/L 23.525 94 75-128
Anthracene ug/L 25.425 102 80-131
Benzo(a)anthracene ug/L 22.625 90 83-142
Benzo(a)pyrene ug/L 21.925 88 85-135
Benzo(b)fluoranthene ug/L 24.425 97 88-148
Benzo(g,h,i)perylene ug/L 23.525 94 85-129
Benzo(k)fluoranthene ug/L 24.125 96 87-134
Chrysene ug/L 24.325 97 83-119
Dibenz(a,h)anthracene ug/L 24.325 97 84-134
Fluoranthene ug/L 23.825 95 89-143
Fluorene ug/L 25.125 100 76-129
Indeno(1,2,3-cd)pyrene ug/L 24.225 97 87-132

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM

Pace Analytical Services, LLC
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50305937
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3027680LABORATORY CONTROL SAMPLE:
LCSSpike

Naphthalene ug/L 23.825 95 49-126
Phenanthrene ug/L 25.025 100 86-127
Pyrene ug/L 24.925 100 81-134
2-Fluorobiphenyl (S) %. 101 57-136
p-Terphenyl-d14 (S) %. 107 67-147

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50305937
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

657220
EPA 365.1

EPA 365.1
365.1 Total Phosphorus

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50305937001, 50305937002, 50305937003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3028965
Associated Lab Samples: 50305937001, 50305937002, 50305937003

Matrix: Water

Analyzed

Phosphorus mg/L <0.050 0.050 01/04/22 14:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3028966LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/L 0.460.5 93 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3028967MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50305597008

3028968

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/L M00.5 103 90-110151 4 200.55.1 5.6 5.8

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

3028969MATRIX SPIKE SAMPLE:
MSSpike

Result
50305937003

Phosphorus mg/L 1.80.5 101 90-1101.3

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM
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QUALIFIERS

Pace Project No.:
Project:

50305937
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM

Pace Analytical Services, LLC
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50305937
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50305937001 656397 656745PPDSED-21-F02 SM 5210B-11 SM 5210B-11
50305937002 656397 656745PPDSED-21-E02 SM 5210B-11 SM 5210B-11
50305937003 656397 656745PPDSED-21-C03 SM 5210B-11 SM 5210B-11

50305937001 656845 656947PPDSED-21-F02 EPA 200.2 EPA 6020
50305937002 656845 656947PPDSED-21-E02 EPA 200.2 EPA 6020
50305937003 656845 656947PPDSED-21-C03 EPA 200.2 EPA 6020

50305937001 657377 657509PPDSED-21-F02 EPA 7470 EPA 7470
50305937002 657377 657509PPDSED-21-E02 EPA 7470 EPA 7470
50305937003 657377 657509PPDSED-21-C03 EPA 7470 EPA 7470

50305937001 656886 657023PPDSED-21-F02 EPA 3511 EPA 8270 by SIM 40E
50305937002 656886 657023PPDSED-21-E02 EPA 3511 EPA 8270 by SIM 40E
50305937003 656886 657023PPDSED-21-C03 EPA 3511 EPA 8270 by SIM 40E

50305937001 657220 657411PPDSED-21-F02 EPA 365.1 EPA 365.1
50305937002 657220 657411PPDSED-21-E02 EPA 365.1 EPA 365.1
50305937003 657220 657411PPDSED-21-C03 EPA 365.1 EPA 365.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2022 03:14 PM
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January 10, 2022

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50306135

50306135
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on December 29, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Grand Rapids
• Pace Analytical Services - Indianapolis

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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CERTIFICATIONS

Pace Project No.:
Project:

50306135
PENDAM

Pace Analytical Services Indianapolis
7726 Moller Road, Indianapolis, IN  46268
Illinois Accreditation #: 200074
Indiana Drinking Water Laboratory #: C-49-06
Kansas/TNI Certification #: E-10177
Kentucky UST Agency Interest #: 80226
Kentucky WW Laboratory ID #: 98019

Michigan Drinking Water Laboratory #9050
Ohio VAP Certified Laboratory #: CL0065
Oklahoma Laboratory #: 9204
Texas Certification #: T104704355
Wisconsin Laboratory #: 999788130
USDA Soil Permit #: P330-19-00257

Pace Analytical Services Grand Rapids
4171 40th Street SE, Kentwood, MI 49512
Minnesota/TNI Laboratory #026-999-161

Michigan Drinking Water Laboratory #0034

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
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SAMPLE SUMMARY

Pace Project No.:
Project:

50306135
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50306135001 PPDSED-21-A01 Water 12/28/21 12:00 12/29/21 09:45

50306135002 PPDSED-21-A01FD Water 12/28/21 12:00 12/29/21 09:45

50306135003 PPDSED-21-B01 Water 12/28/21 13:30 12/29/21 09:45

50306135004 PPDSED-21-D02 Water 12/28/21 14:25 12/29/21 09:45

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50306135
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50306135001 PPDSED-21-A01 SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IILP

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-IGWA

50306135002 PPDSED-21-A01FD SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IILP

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-IGWA

50306135003 PPDSED-21-B01 SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IILP

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-IGWA

50306135004 PPDSED-21-D02 SM 5210B-11 1 PASI-GRNRC

EPA 6020 9 PASI-ICAW

EPA 7470 1 PASI-IILP

EPA 8270 by SIM 40E 20 PASI-IGRM

EPA 365.1 1 PASI-IGWA

PASI-GR = Pace Analytical Services - Grand Rapids
PASI-I = Pace Analytical Services - Indianapolis

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306135
PENDAM

Sample: PPDSED-21-A01 Lab ID: 50306135001 Collected: 12/28/21 12:00 Received: 12/29/21 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 01/03/22 15:5412/29/21 15:032.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 4.4 ug/L 01/05/22 18:44 7440-38-201/04/22 16:241.0 1
Barium 450 ug/L 01/05/22 17:46 7440-39-301/04/22 16:245.0 5
Cadmium <0.20 ug/L 01/05/22 18:44 7440-43-901/04/22 16:240.20 1
Chromium 2.4 ug/L 01/06/22 16:48 7440-47-301/04/22 16:242.0 1
Copper 1.7 ug/L 01/05/22 18:44 7440-50-801/04/22 16:241.0 1
Lead 3.4 ug/L 01/05/22 18:44 7439-92-101/04/22 16:241.0 1
Selenium <1.0 ug/L 01/05/22 18:44 7782-49-201/04/22 16:241.0 1
Silver <0.50 ug/L 01/05/22 18:44 7440-22-401/04/22 16:240.50 1
Zinc 7.5 ug/L 01/05/22 18:44 7440-66-601/04/22 16:243.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 01/06/22 11:48 7439-97-601/05/22 09:342.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 01/03/22 18:14 83-32-912/30/21 10:321.0 1
Acenaphthylene <1.0 ug/L 01/03/22 18:14 208-96-812/30/21 10:321.0 1
Anthracene <0.10 ug/L 01/03/22 18:14 120-12-712/30/21 10:320.10 1
Benzo(a)anthracene <0.10 ug/L 01/03/22 18:14 56-55-312/30/21 10:320.10 1
Benzo(a)pyrene <0.10 ug/L 01/03/22 18:14 50-32-812/30/21 10:320.10 1
Benzo(b)fluoranthene <0.10 ug/L 01/03/22 18:14 205-99-212/30/21 10:320.10 1
Benzo(g,h,i)perylene <0.10 ug/L 01/03/22 18:14 191-24-212/30/21 10:320.10 1
Benzo(k)fluoranthene <0.10 ug/L 01/03/22 18:14 207-08-912/30/21 10:320.10 1
Chrysene <0.50 ug/L 01/03/22 18:14 218-01-912/30/21 10:320.50 1
Dibenz(a,h)anthracene <0.10 ug/L 01/03/22 18:14 53-70-312/30/21 10:320.10 1
Fluoranthene <1.0 ug/L 01/03/22 18:14 206-44-012/30/21 10:321.0 1
Fluorene <1.0 ug/L 01/03/22 18:14 86-73-712/30/21 10:321.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 01/03/22 18:14 193-39-512/30/21 10:320.10 1
1-Methylnaphthalene <1.0 ug/L 01/03/22 18:14 90-12-012/30/21 10:321.0 1
2-Methylnaphthalene <1.0 ug/L 01/03/22 18:14 91-57-612/30/21 10:321.0 1
Naphthalene <1.0 ug/L 01/03/22 18:14 91-20-312/30/21 10:321.0 1
Phenanthrene <1.0 ug/L 01/03/22 18:14 85-01-812/30/21 10:321.0 1
Pyrene <1.0 ug/L 01/03/22 18:14 129-00-012/30/21 10:321.0 1
Surrogates
2-Fluorobiphenyl (S) 94 %. 01/03/22 18:14 321-60-812/30/21 10:3257-136 1
p-Terphenyl-d14 (S) 69 %. 01/03/22 18:14 1718-51-012/30/21 10:3267-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 1.9 mg/L 01/07/22 18:23 7723-14-001/05/22 10:000.10 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306135
PENDAM

Sample: PPDSED-21-A01FD Lab ID: 50306135002 Collected: 12/28/21 12:00 Received: 12/29/21 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 01/03/22 15:5912/29/21 15:192.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 4.7 ug/L 01/05/22 19:17 7440-38-201/04/22 16:241.0 1
Barium 455 ug/L 01/05/22 18:20 7440-39-301/04/22 16:245.0 5
Cadmium <0.20 ug/L 01/05/22 19:17 7440-43-901/04/22 16:240.20 1
Chromium 2.6 ug/L 01/06/22 17:17 7440-47-301/04/22 16:242.0 1
Copper 4.3 ug/L 01/05/22 19:17 7440-50-801/04/22 16:241.0 1
Lead 4.2 ug/L 01/05/22 19:17 7439-92-101/04/22 16:241.0 1
Selenium <1.0 ug/L 01/05/22 19:17 7782-49-201/04/22 16:241.0 1
Silver <0.50 ug/L 01/05/22 19:17 7440-22-401/04/22 16:240.50 1
Zinc 11.7 ug/L 01/05/22 19:17 7440-66-601/04/22 16:243.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 01/06/22 12:03 7439-97-601/05/22 09:342.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 01/03/22 17:42 83-32-912/30/21 10:321.0 1
Acenaphthylene <1.0 ug/L 01/03/22 17:42 208-96-812/30/21 10:321.0 1
Anthracene <0.10 ug/L 01/03/22 17:42 120-12-712/30/21 10:320.10 1
Benzo(a)anthracene <0.10 ug/L 01/03/22 17:42 56-55-312/30/21 10:320.10 1
Benzo(a)pyrene <0.10 ug/L 01/03/22 17:42 50-32-812/30/21 10:320.10 1
Benzo(b)fluoranthene <0.10 ug/L 01/03/22 17:42 205-99-212/30/21 10:320.10 1
Benzo(g,h,i)perylene <0.10 ug/L 01/03/22 17:42 191-24-212/30/21 10:320.10 1
Benzo(k)fluoranthene <0.10 ug/L 01/03/22 17:42 207-08-912/30/21 10:320.10 1
Chrysene <0.50 ug/L 01/03/22 17:42 218-01-912/30/21 10:320.50 1
Dibenz(a,h)anthracene <0.10 ug/L 01/03/22 17:42 53-70-312/30/21 10:320.10 1
Fluoranthene <1.0 ug/L 01/03/22 17:42 206-44-012/30/21 10:321.0 1
Fluorene <1.0 ug/L 01/03/22 17:42 86-73-712/30/21 10:321.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 01/03/22 17:42 193-39-512/30/21 10:320.10 1
1-Methylnaphthalene <1.0 ug/L 01/03/22 17:42 90-12-012/30/21 10:321.0 1
2-Methylnaphthalene <1.0 ug/L 01/03/22 17:42 91-57-612/30/21 10:321.0 1
Naphthalene <1.0 ug/L 01/03/22 17:42 91-20-312/30/21 10:321.0 1
Phenanthrene <1.0 ug/L 01/03/22 17:42 85-01-812/30/21 10:321.0 1
Pyrene <1.0 ug/L 01/03/22 17:42 129-00-012/30/21 10:321.0 1
Surrogates
2-Fluorobiphenyl (S) 101 %. 01/03/22 17:42 321-60-812/30/21 10:3257-136 1
p-Terphenyl-d14 (S) 84 %. 01/03/22 17:42 1718-51-012/30/21 10:3267-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 1.8 mg/L 01/07/22 18:26 7723-14-001/05/22 10:000.10 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306135
PENDAM

Sample: PPDSED-21-B01 Lab ID: 50306135003 Collected: 12/28/21 13:30 Received: 12/29/21 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day 2.3 mg/L 01/03/22 16:0212/29/21 15:192.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 5.2 ug/L 01/05/22 19:22 7440-38-201/04/22 16:241.0 1
Barium 411 ug/L 01/05/22 18:24 7440-39-301/04/22 16:245.0 5
Cadmium <0.20 ug/L 01/05/22 19:22 7440-43-901/04/22 16:240.20 1
Chromium <2.0 ug/L 01/05/22 19:22 7440-47-3 CU01/04/22 16:242.0 1
Copper 2.3 ug/L 01/05/22 19:22 7440-50-801/04/22 16:241.0 1
Lead 2.9 ug/L 01/05/22 19:22 7439-92-101/04/22 16:241.0 1
Selenium <1.0 ug/L 01/05/22 19:22 7782-49-201/04/22 16:241.0 1
Silver <0.50 ug/L 01/05/22 19:22 7440-22-401/04/22 16:240.50 1
Zinc 9.1 ug/L 01/05/22 19:22 7440-66-601/04/22 16:243.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 01/06/22 12:06 7439-97-601/05/22 09:342.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 01/03/22 17:52 83-32-912/30/21 10:321.0 1
Acenaphthylene <1.0 ug/L 01/03/22 17:52 208-96-812/30/21 10:321.0 1
Anthracene <0.10 ug/L 01/03/22 17:52 120-12-712/30/21 10:320.10 1
Benzo(a)anthracene <0.10 ug/L 01/03/22 17:52 56-55-312/30/21 10:320.10 1
Benzo(a)pyrene <0.10 ug/L 01/03/22 17:52 50-32-812/30/21 10:320.10 1
Benzo(b)fluoranthene <0.10 ug/L 01/03/22 17:52 205-99-212/30/21 10:320.10 1
Benzo(g,h,i)perylene <0.10 ug/L 01/03/22 17:52 191-24-212/30/21 10:320.10 1
Benzo(k)fluoranthene <0.10 ug/L 01/03/22 17:52 207-08-912/30/21 10:320.10 1
Chrysene <0.50 ug/L 01/03/22 17:52 218-01-912/30/21 10:320.50 1
Dibenz(a,h)anthracene <0.10 ug/L 01/03/22 17:52 53-70-312/30/21 10:320.10 1
Fluoranthene <1.0 ug/L 01/03/22 17:52 206-44-012/30/21 10:321.0 1
Fluorene <1.0 ug/L 01/03/22 17:52 86-73-712/30/21 10:321.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 01/03/22 17:52 193-39-512/30/21 10:320.10 1
1-Methylnaphthalene <1.0 ug/L 01/03/22 17:52 90-12-012/30/21 10:321.0 1
2-Methylnaphthalene <1.0 ug/L 01/03/22 17:52 91-57-612/30/21 10:321.0 1
Naphthalene <1.0 ug/L 01/03/22 17:52 91-20-312/30/21 10:321.0 1
Phenanthrene <1.0 ug/L 01/03/22 17:52 85-01-812/30/21 10:321.0 1
Pyrene <1.0 ug/L 01/03/22 17:52 129-00-012/30/21 10:321.0 1
Surrogates
2-Fluorobiphenyl (S) 99 %. 01/03/22 17:52 321-60-812/30/21 10:3257-136 1
p-Terphenyl-d14 (S) 93 %. 01/03/22 17:52 1718-51-012/30/21 10:3267-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 1.5 mg/L 01/07/22 18:27 7723-14-001/05/22 10:000.10 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306135
PENDAM

Sample: PPDSED-21-D02 Lab ID: 50306135004 Collected: 12/28/21 14:25 Received: 12/29/21 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: SM 5210B-11  Preparation Method: SM 5210B-11
Pace Analytical Services - Grand Rapids

5210B BOD, 5 day

BOD, 5 day <2.0 mg/L 01/03/22 16:0412/29/21 15:282.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Arsenic 5.1 ug/L 01/05/22 19:26 7440-38-201/04/22 16:241.0 1
Barium 339 ug/L 01/05/22 18:29 7440-39-301/04/22 16:245.0 5
Cadmium <0.20 ug/L 01/05/22 19:26 7440-43-901/04/22 16:240.20 1
Chromium <2.0 ug/L 01/05/22 19:26 7440-47-3 CU01/04/22 16:242.0 1
Copper <1.0 ug/L 01/05/22 19:26 7440-50-801/04/22 16:241.0 1
Lead <1.0 ug/L 01/05/22 19:26 7439-92-101/04/22 16:241.0 1
Selenium <1.0 ug/L 01/05/22 19:26 7782-49-201/04/22 16:241.0 1
Silver <0.50 ug/L 01/05/22 19:26 7440-22-401/04/22 16:240.50 1
Zinc <3.0 ug/L 01/05/22 19:26 7440-66-601/04/22 16:243.0 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <2.0 ug/L 01/06/22 12:08 7439-97-601/05/22 09:342.0 1

Analytical Method: EPA 8270 by SIM 40E  Preparation Method: EPA 3511
Pace Analytical Services - Indianapolis

8270 PAH by 3511

Acenaphthene <1.0 ug/L 01/03/22 18:03 83-32-912/30/21 10:321.0 1
Acenaphthylene <1.0 ug/L 01/03/22 18:03 208-96-812/30/21 10:321.0 1
Anthracene <0.10 ug/L 01/03/22 18:03 120-12-712/30/21 10:320.10 1
Benzo(a)anthracene <0.10 ug/L 01/03/22 18:03 56-55-312/30/21 10:320.10 1
Benzo(a)pyrene <0.10 ug/L 01/03/22 18:03 50-32-812/30/21 10:320.10 1
Benzo(b)fluoranthene <0.10 ug/L 01/03/22 18:03 205-99-212/30/21 10:320.10 1
Benzo(g,h,i)perylene <0.10 ug/L 01/03/22 18:03 191-24-212/30/21 10:320.10 1
Benzo(k)fluoranthene <0.10 ug/L 01/03/22 18:03 207-08-912/30/21 10:320.10 1
Chrysene <0.50 ug/L 01/03/22 18:03 218-01-912/30/21 10:320.50 1
Dibenz(a,h)anthracene <0.10 ug/L 01/03/22 18:03 53-70-312/30/21 10:320.10 1
Fluoranthene <1.0 ug/L 01/03/22 18:03 206-44-012/30/21 10:321.0 1
Fluorene <1.0 ug/L 01/03/22 18:03 86-73-712/30/21 10:321.0 1
Indeno(1,2,3-cd)pyrene <0.10 ug/L 01/03/22 18:03 193-39-512/30/21 10:320.10 1
1-Methylnaphthalene <1.0 ug/L 01/03/22 18:03 90-12-012/30/21 10:321.0 1
2-Methylnaphthalene <1.0 ug/L 01/03/22 18:03 91-57-612/30/21 10:321.0 1
Naphthalene <1.0 ug/L 01/03/22 18:03 91-20-312/30/21 10:321.0 1
Phenanthrene <1.0 ug/L 01/03/22 18:03 85-01-812/30/21 10:321.0 1
Pyrene <1.0 ug/L 01/03/22 18:03 129-00-012/30/21 10:321.0 1
Surrogates
2-Fluorobiphenyl (S) 99 %. 01/03/22 18:03 321-60-812/30/21 10:3257-136 1
p-Terphenyl-d14 (S) 91 %. 01/03/22 18:03 1718-51-012/30/21 10:3267-147 1

Analytical Method: EPA 365.1  Preparation Method: EPA 365.1
Pace Analytical Services - Indianapolis

365.1 Total Phosphorus

Phosphorus 0.48 mg/L 01/07/22 17:03 7723-14-001/05/22 10:000.050 1

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50306135
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

656884
SM 5210B-11

SM 5210B-11
5210B BOD, 5 day

Laboratory: Pace Analytical Services - Grand Rapids
Associated Lab Samples: 50306135001, 50306135002, 50306135003, 50306135004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3027670
Associated Lab Samples: 50306135001, 50306135002, 50306135003, 50306135004

Matrix: Water

Analyzed

BOD, 5 day mg/L <2.0 2.0 01/03/22 15:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3027672LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 177198 89 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50306135001
3027894SAMPLE DUPLICATE:

BOD, 5 day mg/L <2.0 20<2.0

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50306135
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

657515
EPA 7470

EPA 7470
7470 Mercury

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50306135001, 50306135002, 50306135003, 50306135004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3029965
Associated Lab Samples: 50306135001, 50306135002, 50306135003, 50306135004

Matrix: Water

Analyzed

Mercury ug/L <2.0 2.0 01/06/22 11:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3029966LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 4.45 89 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3029967MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50306028003

3029968

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 93 75-12593 0 205ND 4.7 4.7

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3029969MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50306135001

3029970

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 93 75-12593 0 205<2.0 4.7 4.7

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50306135
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

657439
EPA 200.2

EPA 6020
6020 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50306135001, 50306135002, 50306135003, 50306135004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3029654
Associated Lab Samples: 50306135001, 50306135002, 50306135003, 50306135004

Matrix: Water

Analyzed

Arsenic ug/L <1.0 1.0 01/05/22 14:03
Barium ug/L <1.0 1.0 01/05/22 14:03
Cadmium ug/L <0.20 0.20 01/05/22 14:03
Chromium ug/L <2.0 2.0 01/05/22 14:03
Copper ug/L <1.0 1.0 01/05/22 14:03
Lead ug/L <1.0 1.0 01/05/22 14:03
Selenium ug/L <1.0 1.0 01/05/22 14:03
Silver ug/L <0.50 0.50 01/05/22 14:03
Zinc ug/L <3.0 3.0 01/05/22 14:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3029655LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic ug/L 39.140 98 80-120
Barium ug/L 39.340 98 80-120
Cadmium ug/L 41.440 104 80-120
Chromium ug/L 44.540 111 80-120
Copper ug/L 41.840 105 80-120
Lead ug/L 42.340 106 80-120
Selenium ug/L 40.240 101 80-120
Silver ug/L 41.340 103 80-120
Zinc ug/L 38.740 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3029656MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50306135001

3029657

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 40 96 75-12597 1 20404.4 42.6 43.1
Barium ug/L 40 105 75-125109 0 2040450 492 494
Cadmium ug/L 40 102 75-125106 3 2040<0.20 41.1 42.5
Chromium ug/L 40 107 75-125106 1 20402.4 45.3 45.0
Copper ug/L 40 94 75-12593 1 20401.7 39.2 38.9
Lead ug/L 40 111 75-125114 3 20403.4 47.6 49.1
Selenium ug/L 40 93 75-12594 1 2040<1.0 37.5 38.0
Silver ug/L 40 101 75-125104 3 2040<0.50 40.5 41.8
Zinc ug/L 40 83 75-12586 4 20407.5 40.6 42.1

REPORT OF LABORATORY ANALYSIS
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Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 11 of 18



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50306135
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

657081
EPA 3511

EPA 8270 by SIM 40E
8270 Water PAH 40 by SIM MSSV

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50306135001, 50306135002, 50306135003, 50306135004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3028344
Associated Lab Samples: 50306135001, 50306135002, 50306135003, 50306135004

Matrix: Water

Analyzed

1-Methylnaphthalene ug/L <1.0 1.0 01/03/22 16:27
2-Methylnaphthalene ug/L <1.0 1.0 01/03/22 16:27
Acenaphthene ug/L <1.0 1.0 01/03/22 16:27
Acenaphthylene ug/L <1.0 1.0 01/03/22 16:27
Anthracene ug/L <0.10 0.10 01/03/22 16:27
Benzo(a)anthracene ug/L <0.10 0.10 01/03/22 16:27
Benzo(a)pyrene ug/L <0.10 0.10 01/03/22 16:27
Benzo(b)fluoranthene ug/L <0.10 0.10 01/03/22 16:27
Benzo(g,h,i)perylene ug/L <0.10 0.10 01/03/22 16:27
Benzo(k)fluoranthene ug/L <0.10 0.10 01/03/22 16:27
Chrysene ug/L <0.50 0.50 01/03/22 16:27
Dibenz(a,h)anthracene ug/L <0.10 0.10 01/03/22 16:27
Fluoranthene ug/L <1.0 1.0 01/03/22 16:27
Fluorene ug/L <1.0 1.0 01/03/22 16:27
Indeno(1,2,3-cd)pyrene ug/L <0.10 0.10 01/03/22 16:27
Naphthalene ug/L <1.0 1.0 01/03/22 16:27
Phenanthrene ug/L <1.0 1.0 01/03/22 16:27
Pyrene ug/L <1.0 1.0 01/03/22 16:27
2-Fluorobiphenyl (S) %. 96 57-136 01/03/22 16:27
p-Terphenyl-d14 (S) %. 125 67-147 01/03/22 16:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3028345LABORATORY CONTROL SAMPLE:
LCSSpike

1-Methylnaphthalene ug/L 20.225 81 48-125
2-Methylnaphthalene ug/L 19.825 79 45-130
Acenaphthene ug/L 22.325 89 64-113
Acenaphthylene ug/L 23.525 94 75-128
Anthracene ug/L 23.925 95 80-131
Benzo(a)anthracene ug/L 24.425 98 83-142
Benzo(a)pyrene ug/L 24.425 98 85-135
Benzo(b)fluoranthene ug/L 28.125 112 88-148
Benzo(g,h,i)perylene ug/L 25.025 100 85-129
Benzo(k)fluoranthene ug/L 25.425 102 87-134
Chrysene ug/L 24.925 100 83-119
Dibenz(a,h)anthracene ug/L 24.425 98 84-134
Fluoranthene ug/L 22.825 91 89-143
Fluorene ug/L 23.325 93 76-129
Indeno(1,2,3-cd)pyrene ug/L 26.325 105 87-132
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50306135
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3028345LABORATORY CONTROL SAMPLE:
LCSSpike

Naphthalene ug/L 21.125 84 49-126
Phenanthrene ug/L 25.625 102 86-127
Pyrene ug/L 27.825 111 81-134
2-Fluorobiphenyl (S) %. 83 57-136
p-Terphenyl-d14 (S) %. 106 67-147

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3028485MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50306135001

3028486

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1-Methylnaphthalene ug/L 25 78 43-13385 8 2025<1.0 19.6 21.2
2-Methylnaphthalene ug/L 25 75 44-13480 6 2025<1.0 18.8 20.1
Acenaphthene ug/L 25 87 61-12187 0 2025<1.0 21.7 21.7
Acenaphthylene ug/L 25 91 75-13393 3 2025<1.0 22.6 23.2
Anthracene ug/L 25 93 80-13590 4 2025<0.10 23.4 22.5
Benzo(a)anthracene ug/L 25 90 73-15191 2 2025<0.10 22.4 22.8
Benzo(a)pyrene ug/L 25 87 71-14787 1 2025<0.10 21.6 21.8
Benzo(b)fluoranthene ug/L 25 99 72-15996 3 2025<0.10 24.7 24.0
Benzo(g,h,i)perylene ug/L 25 87 71-13988 1 2025<0.10 21.8 22.0
Benzo(k)fluoranthene ug/L 25 89 72-14792 3 2025<0.10 22.2 22.9
Chrysene ug/L 25 89 70-13190 1 2025<0.50 22.1 22.4
Dibenz(a,h)anthracene ug/L 25 85 70-14485 0 2025<0.10 21.3 21.4
Fluoranthene ug/L 25 89 87-14991 2 2025<1.0 22.2 22.7
Fluorene ug/L 25 92 75-13586 6 2025<1.0 22.9 21.5
Indeno(1,2,3-cd)pyrene ug/L 25 93 72-14393 1 2025<0.10 23.1 23.3
Naphthalene ug/L 25 83 40-13883 0 2025<1.0 20.7 20.7
Phenanthrene ug/L 25 97 77-14196 1 2025<1.0 24.2 24.1
Pyrene ug/L 25 99 68-15090 9 2025<1.0 24.7 22.6
2-Fluorobiphenyl (S) %. 95 57-13698
p-Terphenyl-d14 (S) %. 77 67-14773
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50306135
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

657533
EPA 365.1

EPA 365.1
365.1 Total Phosphorus

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50306135001, 50306135002, 50306135003, 50306135004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3030029
Associated Lab Samples: 50306135001, 50306135002, 50306135003, 50306135004

Matrix: Water

Analyzed

Phosphorus mg/L <0.050 0.050 01/07/22 16:58

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3030030LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/L 0.520.5 104 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3030031MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50306135001

3030032

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/L M30.5 67 90-110116 10 200.51.9 2.2 2.5
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QUALIFIERS

Pace Project No.:
Project:

50306135
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
The continuing calibration for this analyte is above laboratory acceptance limits. Analyte was not detected above the
reporting limit in any of the associated samples.

CU

Matrix spike recovery was outside laboratory control limits due to matrix interferences.M3
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50306135
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50306135001 656884 657295PPDSED-21-A01 SM 5210B-11 SM 5210B-11
50306135002 656884 657295PPDSED-21-A01FD SM 5210B-11 SM 5210B-11
50306135003 656884 657295PPDSED-21-B01 SM 5210B-11 SM 5210B-11
50306135004 656884 657295PPDSED-21-D02 SM 5210B-11 SM 5210B-11

50306135001 657439 657503PPDSED-21-A01 EPA 200.2 EPA 6020
50306135002 657439 657503PPDSED-21-A01FD EPA 200.2 EPA 6020
50306135003 657439 657503PPDSED-21-B01 EPA 200.2 EPA 6020
50306135004 657439 657503PPDSED-21-D02 EPA 200.2 EPA 6020

50306135001 657515 657683PPDSED-21-A01 EPA 7470 EPA 7470
50306135002 657515 657683PPDSED-21-A01FD EPA 7470 EPA 7470
50306135003 657515 657683PPDSED-21-B01 EPA 7470 EPA 7470
50306135004 657515 657683PPDSED-21-D02 EPA 7470 EPA 7470

50306135001 657081 657327PPDSED-21-A01 EPA 3511 EPA 8270 by SIM 40E
50306135002 657081 657327PPDSED-21-A01FD EPA 3511 EPA 8270 by SIM 40E
50306135003 657081 657327PPDSED-21-B01 EPA 3511 EPA 8270 by SIM 40E
50306135004 657081 657327PPDSED-21-D02 EPA 3511 EPA 8270 by SIM 40E

50306135001 657533 657956PPDSED-21-A01 EPA 365.1 EPA 365.1
50306135002 657533 657956PPDSED-21-A01FD EPA 365.1 EPA 365.1
50306135003 657533 657956PPDSED-21-B01 EPA 365.1 EPA 365.1
50306135004 657533 657956PPDSED-21-D02 EPA 365.1 EPA 365.1
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January 11, 2022

LIMS USE: FR - BRANDON COUSINO
LIMS OBJECT ID: 50306250

50306250
Project:
Pace Project No.:

RE:

Brandon Cousino
LimnoTech
501 Avis Drive
Ann Arbor, MI 48108

PENDAM

Dear Brandon Cousino:

Enclosed are the analytical results for sample(s) received by the laboratory on December 30, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Green Bay

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Cullen O'brien, LimnoTech
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CERTIFICATIONS

Pace Project No.:
Project:

50306250
PENDAM

Pace Analytical Services Green Bay
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0
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SAMPLE SUMMARY

Pace Project No.:
Project:

50306250
PENDAM

Lab ID Sample ID Matrix Date Collected Date Received

50306250001 PPDSED-21-K01 Solid 12/23/21 11:45 12/30/21 09:45

50306250002 PPDSED-21-K02 Solid 12/23/21 12:15 12/30/21 09:45

50306250003 PPDSED-21-K03 Solid 12/23/21 12:45 12/30/21 09:45

50306250004 PPDSED-21-J01 Solid 12/23/21 13:35 12/30/21 09:45

50306250005 PPDSED-21-J02 Solid 12/23/21 13:55 12/30/21 09:45

50306250006 PPDSED-21-J03 Solid 12/23/21 14:20 12/30/21 09:45

50306250007 PPDSED-21-I01 Solid 12/23/21 15:00 12/30/21 09:45

50306250008 PPDSED-21-I02 Solid 12/23/21 15:20 12/30/21 09:45

50306250009 PPDSED-21-I03 Solid 12/23/21 15:45 12/30/21 09:45

50306250010 PPDSED-21-I03FD Solid 12/23/21 15:45 12/30/21 09:45

50306250011 PPDSED-21-D01 Solid 12/27/21 13:45 12/30/21 09:45

50306250012 PPDSED-21-D02 Solid 12/27/21 14:10 12/30/21 09:45

50306250013 PPDSED-21-D03 Solid 12/27/21 14:25 12/30/21 09:45

50306250014 PPDSED-21-E01 Solid 12/27/21 14:45 12/30/21 09:45

50306250015 PPDSED-21-E02 Solid 12/27/21 15:05 12/30/21 09:45

50306250016 PPDSED-21-E03 Solid 12/27/21 15:25 12/30/21 09:45

50306250017 PPDSED-21-N02 Solid 12/27/21 15:45 12/30/21 09:45

50306250018 PPDSED-21-N03 Solid 12/27/21 16:00 12/30/21 09:45

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 3 of 32



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50306250
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

50306250001 PPDSED-21-K01 EPA 8270E by SIM 18 PASI-GTPO

ASTM D2974-87 1 PASI-GNMK

50306250002 PPDSED-21-K02 EPA 8270E by SIM 18 PASI-GTPO

ASTM D2974-87 1 PASI-GNMK

50306250003 PPDSED-21-K03 EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GNMK

50306250004 PPDSED-21-J01 EPA 8270E by SIM 18 PASI-GTPO

ASTM D2974-87 1 PASI-GNMK

50306250005 PPDSED-21-J02 EPA 8270E by SIM 18 PASI-GTPO

ASTM D2974-87 1 PASI-GNMK

50306250006 PPDSED-21-J03 EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GNMK

50306250007 PPDSED-21-I01 EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GNMK

50306250008 PPDSED-21-I02 EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GNMK

50306250009 PPDSED-21-I03 EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GNMK

50306250010 PPDSED-21-I03FD EPA 8270E by SIM 18 PASI-GTPO

ASTM D2974-87 1 PASI-GNMK

50306250011 PPDSED-21-D01 EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GNMK

50306250012 PPDSED-21-D02 EPA 8270E by SIM 18 PASI-GTPO

ASTM D2974-87 1 PASI-GNMK

50306250013 PPDSED-21-D03 EPA 8270E by SIM 18 PASI-GTPO

ASTM D2974-87 1 PASI-GNMK

50306250014 PPDSED-21-E01 EPA 8270E by SIM 18 PASI-GTPO

ASTM D2974-87 1 PASI-GNMK

50306250015 PPDSED-21-E02 EPA 8270E by SIM 18 PASI-GTPO

ASTM D2974-87 1 PASI-GNMK

50306250016 PPDSED-21-E03 EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GNMK

50306250017 PPDSED-21-N02 EPA 8270E by SIM 18 PASI-GRJN

ASTM D2974-87 1 PASI-GNMK

50306250018 PPDSED-21-N03 EPA 8270E by SIM 18 PASI-GTPO

ASTM D2974-87 1 PASI-GNMK

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50306250
PENDAM

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

PASI-G = Pace Analytical Services - Green Bay

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 5 of 32
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-K01 Lab ID: 50306250001 Collected: 12/23/21 11:45 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <36.6 ug/kg 01/06/22 15:34 83-32-901/06/22 08:4236.6 1
Acenaphthylene <36.6 ug/kg 01/06/22 15:34 208-96-801/06/22 08:4236.6 1
Anthracene <36.6 ug/kg 01/06/22 15:34 120-12-701/06/22 08:4236.6 1
Benzo(a)anthracene 145 ug/kg 01/06/22 15:34 56-55-301/06/22 08:4236.6 1
Benzo(a)pyrene 180 ug/kg 01/06/22 15:34 50-32-801/06/22 08:4236.6 1
Benzo(b)fluoranthene 223 ug/kg 01/06/22 15:34 205-99-201/06/22 08:4236.6 1
Benzo(g,h,i)perylene 118 ug/kg 01/06/22 15:34 191-24-201/06/22 08:4236.6 1
Benzo(k)fluoranthene 92.5 ug/kg 01/06/22 15:34 207-08-901/06/22 08:4236.6 1
Chrysene 178 ug/kg 01/06/22 15:34 218-01-901/06/22 08:4236.6 1
Dibenz(a,h)anthracene <36.6 ug/kg 01/06/22 15:34 53-70-301/06/22 08:4236.6 1
Fluoranthene 263 ug/kg 01/06/22 15:34 206-44-001/06/22 08:4236.6 1
Fluorene <36.6 ug/kg 01/06/22 15:34 86-73-701/06/22 08:4236.6 1
Indeno(1,2,3-cd)pyrene 96.3 ug/kg 01/06/22 15:34 193-39-501/06/22 08:4236.6 1
Naphthalene <36.6 ug/kg 01/06/22 15:34 91-20-301/06/22 08:4236.6 1
Phenanthrene 86.1 ug/kg 01/06/22 15:34 85-01-801/06/22 08:4236.6 1
Pyrene 208 ug/kg 01/06/22 15:34 129-00-001/06/22 08:4236.6 1
Surrogates
2-Fluorobiphenyl (S) 57 % 01/06/22 15:34 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 54 % 01/06/22 15:34 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 54.5 % 01/06/22 09:410.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-K02 Lab ID: 50306250002 Collected: 12/23/21 12:15 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <35.0 ug/kg 01/06/22 18:09 83-32-901/06/22 08:4235.0 1
Acenaphthylene 36.7 ug/kg 01/06/22 18:09 208-96-801/06/22 08:4235.0 1
Anthracene 42.1 ug/kg 01/06/22 18:09 120-12-701/06/22 08:4235.0 1
Benzo(a)anthracene 214 ug/kg 01/06/22 18:09 56-55-301/06/22 08:4235.0 1
Benzo(a)pyrene 252 ug/kg 01/06/22 18:09 50-32-801/06/22 08:4235.0 1
Benzo(b)fluoranthene 321 ug/kg 01/06/22 18:09 205-99-201/06/22 08:4235.0 1
Benzo(g,h,i)perylene 172 ug/kg 01/06/22 18:09 191-24-201/06/22 08:4235.0 1
Benzo(k)fluoranthene 141 ug/kg 01/06/22 18:09 207-08-901/06/22 08:4235.0 1
Chrysene 250 ug/kg 01/06/22 18:09 218-01-901/06/22 08:4235.0 1
Dibenz(a,h)anthracene 41.7 ug/kg 01/06/22 18:09 53-70-301/06/22 08:4235.0 1
Fluoranthene 420 ug/kg 01/06/22 18:09 206-44-001/06/22 08:4235.0 1
Fluorene <35.0 ug/kg 01/06/22 18:09 86-73-701/06/22 08:4235.0 1
Indeno(1,2,3-cd)pyrene 140 ug/kg 01/06/22 18:09 193-39-501/06/22 08:4235.0 1
Naphthalene <35.0 ug/kg 01/06/22 18:09 91-20-301/06/22 08:4235.0 1
Phenanthrene 126 ug/kg 01/06/22 18:09 85-01-801/06/22 08:4235.0 1
Pyrene 364 ug/kg 01/06/22 18:09 129-00-001/06/22 08:4235.0 1
Surrogates
2-Fluorobiphenyl (S) 48 % 01/06/22 18:09 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 51 % 01/06/22 18:09 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 52.2 % 01/06/22 09:410.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-K03 Lab ID: 50306250003 Collected: 12/23/21 12:45 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <35.5 ug/kg 01/06/22 13:51 83-32-901/06/22 08:4235.5 1
Acenaphthylene <35.5 ug/kg 01/06/22 13:51 208-96-801/06/22 08:4235.5 1
Anthracene <35.5 ug/kg 01/06/22 13:51 120-12-701/06/22 08:4235.5 1
Benzo(a)anthracene 44.6 ug/kg 01/06/22 13:51 56-55-301/06/22 08:4235.5 1
Benzo(a)pyrene 54.9 ug/kg 01/06/22 13:51 50-32-801/06/22 08:4235.5 1
Benzo(b)fluoranthene 68.7 ug/kg 01/06/22 13:51 205-99-201/06/22 08:4235.5 1
Benzo(g,h,i)perylene 38.4 ug/kg 01/06/22 13:51 191-24-201/06/22 08:4235.5 1
Benzo(k)fluoranthene <35.5 ug/kg 01/06/22 13:51 207-08-901/06/22 08:4235.5 1
Chrysene 60.2 ug/kg 01/06/22 13:51 218-01-901/06/22 08:4235.5 1
Dibenz(a,h)anthracene <35.5 ug/kg 01/06/22 13:51 53-70-301/06/22 08:4235.5 1
Fluoranthene 104 ug/kg 01/06/22 13:51 206-44-001/06/22 08:4235.5 1
Fluorene <35.5 ug/kg 01/06/22 13:51 86-73-701/06/22 08:4235.5 1
Indeno(1,2,3-cd)pyrene <35.5 ug/kg 01/06/22 13:51 193-39-501/06/22 08:4235.5 1
Naphthalene <35.5 ug/kg 01/06/22 13:51 91-20-301/06/22 08:4235.5 1
Phenanthrene 41.4 ug/kg 01/06/22 13:51 85-01-801/06/22 08:4235.5 1
Pyrene 91.2 ug/kg 01/06/22 13:51 129-00-001/06/22 08:4235.5 1
Surrogates
2-Fluorobiphenyl (S) 42 % 01/06/22 13:51 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 50 % 01/06/22 13:51 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 53.0 % 01/06/22 09:410.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-J01 Lab ID: 50306250004 Collected: 12/23/21 13:35 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <34.6 ug/kg 01/06/22 16:08 83-32-901/06/22 08:4234.6 1
Acenaphthylene <34.6 ug/kg 01/06/22 16:08 208-96-801/06/22 08:4234.6 1
Anthracene 38.2 ug/kg 01/06/22 16:08 120-12-701/06/22 08:4234.6 1
Benzo(a)anthracene 161 ug/kg 01/06/22 16:08 56-55-301/06/22 08:4234.6 1
Benzo(a)pyrene 187 ug/kg 01/06/22 16:08 50-32-801/06/22 08:4234.6 1
Benzo(b)fluoranthene 237 ug/kg 01/06/22 16:08 205-99-201/06/22 08:4234.6 1
Benzo(g,h,i)perylene 116 ug/kg 01/06/22 16:08 191-24-201/06/22 08:4234.6 1
Benzo(k)fluoranthene 96.3 ug/kg 01/06/22 16:08 207-08-901/06/22 08:4234.6 1
Chrysene 191 ug/kg 01/06/22 16:08 218-01-901/06/22 08:4234.6 1
Dibenz(a,h)anthracene <34.6 ug/kg 01/06/22 16:08 53-70-301/06/22 08:4234.6 1
Fluoranthene 316 ug/kg 01/06/22 16:08 206-44-001/06/22 08:4234.6 1
Fluorene <34.6 ug/kg 01/06/22 16:08 86-73-701/06/22 08:4234.6 1
Indeno(1,2,3-cd)pyrene 99.2 ug/kg 01/06/22 16:08 193-39-501/06/22 08:4234.6 1
Naphthalene <34.6 ug/kg 01/06/22 16:08 91-20-301/06/22 08:4234.6 1
Phenanthrene 116 ug/kg 01/06/22 16:08 85-01-801/06/22 08:4234.6 1
Pyrene 274 ug/kg 01/06/22 16:08 129-00-001/06/22 08:4234.6 1
Surrogates
2-Fluorobiphenyl (S) 57 % 01/06/22 16:08 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 61 % 01/06/22 16:08 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 51.7 % 01/06/22 09:410.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-J02 Lab ID: 50306250005 Collected: 12/23/21 13:55 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <32.4 ug/kg 01/06/22 16:26 83-32-901/06/22 08:4232.4 1
Acenaphthylene 35.6 ug/kg 01/06/22 16:26 208-96-801/06/22 08:4232.4 1
Anthracene 56.5 ug/kg 01/06/22 16:26 120-12-701/06/22 08:4232.4 1
Benzo(a)anthracene 312 ug/kg 01/06/22 16:26 56-55-301/06/22 08:4232.4 1
Benzo(a)pyrene 323 ug/kg 01/06/22 16:26 50-32-801/06/22 08:4232.4 1
Benzo(b)fluoranthene 449 ug/kg 01/06/22 16:26 205-99-201/06/22 08:4232.4 1
Benzo(g,h,i)perylene 237 ug/kg 01/06/22 16:26 191-24-201/06/22 08:4232.4 1
Benzo(k)fluoranthene 149 ug/kg 01/06/22 16:26 207-08-901/06/22 08:4232.4 1
Chrysene 335 ug/kg 01/06/22 16:26 218-01-901/06/22 08:4232.4 1
Dibenz(a,h)anthracene 55.1 ug/kg 01/06/22 16:26 53-70-301/06/22 08:4232.4 1
Fluoranthene 608 ug/kg 01/06/22 16:26 206-44-001/06/22 08:4232.4 1
Fluorene <32.4 ug/kg 01/06/22 16:26 86-73-701/06/22 08:4232.4 1
Indeno(1,2,3-cd)pyrene 208 ug/kg 01/06/22 16:26 193-39-501/06/22 08:4232.4 1
Naphthalene <32.4 ug/kg 01/06/22 16:26 91-20-301/06/22 08:4232.4 1
Phenanthrene 226 ug/kg 01/06/22 16:26 85-01-801/06/22 08:4232.4 1
Pyrene 496 ug/kg 01/06/22 16:26 129-00-001/06/22 08:4232.4 1
Surrogates
2-Fluorobiphenyl (S) 77 % 01/06/22 16:26 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 71 % 01/06/22 16:26 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 48.5 % 01/06/22 09:420.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-J03 Lab ID: 50306250006 Collected: 12/23/21 14:20 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <32.9 ug/kg 01/06/22 12:59 83-32-901/06/22 08:4232.9 1
Acenaphthylene <32.9 ug/kg 01/06/22 12:59 208-96-801/06/22 08:4232.9 1
Anthracene <32.9 ug/kg 01/06/22 12:59 120-12-701/06/22 08:4232.9 1
Benzo(a)anthracene 108 ug/kg 01/06/22 12:59 56-55-301/06/22 08:4232.9 1
Benzo(a)pyrene 132 ug/kg 01/06/22 12:59 50-32-801/06/22 08:4232.9 1
Benzo(b)fluoranthene 188 ug/kg 01/06/22 12:59 205-99-201/06/22 08:4232.9 1
Benzo(g,h,i)perylene 113 ug/kg 01/06/22 12:59 191-24-201/06/22 08:4232.9 1
Benzo(k)fluoranthene 73.4 ug/kg 01/06/22 12:59 207-08-901/06/22 08:4232.9 1
Chrysene 156 ug/kg 01/06/22 12:59 218-01-901/06/22 08:4232.9 1
Dibenz(a,h)anthracene <32.9 ug/kg 01/06/22 12:59 53-70-301/06/22 08:4232.9 1
Fluoranthene 257 ug/kg 01/06/22 12:59 206-44-001/06/22 08:4232.9 1
Fluorene <32.9 ug/kg 01/06/22 12:59 86-73-701/06/22 08:4232.9 1
Indeno(1,2,3-cd)pyrene 100 ug/kg 01/06/22 12:59 193-39-501/06/22 08:4232.9 1
Naphthalene <32.9 ug/kg 01/06/22 12:59 91-20-301/06/22 08:4232.9 1
Phenanthrene 90.9 ug/kg 01/06/22 12:59 85-01-801/06/22 08:4232.9 1
Pyrene 223 ug/kg 01/06/22 12:59 129-00-001/06/22 08:4232.9 1
Surrogates
2-Fluorobiphenyl (S) 42 % 01/06/22 12:59 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 45 % 01/06/22 12:59 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 49.2 % 01/06/22 09:420.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-I01 Lab ID: 50306250007 Collected: 12/23/21 15:00 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <28.9 ug/kg 01/06/22 14:08 83-32-901/06/22 08:4228.9 1
Acenaphthylene <28.9 ug/kg 01/06/22 14:08 208-96-801/06/22 08:4228.9 1
Anthracene <28.9 ug/kg 01/06/22 14:08 120-12-701/06/22 08:4228.9 1
Benzo(a)anthracene 40.9 ug/kg 01/06/22 14:08 56-55-301/06/22 08:4228.9 1
Benzo(a)pyrene 42.6 ug/kg 01/06/22 14:08 50-32-801/06/22 08:4228.9 1
Benzo(b)fluoranthene 49.2 ug/kg 01/06/22 14:08 205-99-201/06/22 08:4228.9 1
Benzo(g,h,i)perylene <28.9 ug/kg 01/06/22 14:08 191-24-201/06/22 08:4228.9 1
Benzo(k)fluoranthene <28.9 ug/kg 01/06/22 14:08 207-08-901/06/22 08:4228.9 1
Chrysene 44.3 ug/kg 01/06/22 14:08 218-01-901/06/22 08:4228.9 1
Dibenz(a,h)anthracene <28.9 ug/kg 01/06/22 14:08 53-70-301/06/22 08:4228.9 1
Fluoranthene 62.9 ug/kg 01/06/22 14:08 206-44-001/06/22 08:4228.9 1
Fluorene <28.9 ug/kg 01/06/22 14:08 86-73-701/06/22 08:4228.9 1
Indeno(1,2,3-cd)pyrene <28.9 ug/kg 01/06/22 14:08 193-39-501/06/22 08:4228.9 1
Naphthalene <28.9 ug/kg 01/06/22 14:08 91-20-301/06/22 08:4228.9 1
Phenanthrene <28.9 ug/kg 01/06/22 14:08 85-01-801/06/22 08:4228.9 1
Pyrene 63.0 ug/kg 01/06/22 14:08 129-00-001/06/22 08:4228.9 1
Surrogates
2-Fluorobiphenyl (S) 53 % 01/06/22 14:08 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 61 % 01/06/22 14:08 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 42.1 % 01/06/22 09:420.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 12 of 32



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-I02 Lab ID: 50306250008 Collected: 12/23/21 15:20 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <24.4 ug/kg 01/06/22 14:25 83-32-901/06/22 08:4224.4 1
Acenaphthylene <24.4 ug/kg 01/06/22 14:25 208-96-801/06/22 08:4224.4 1
Anthracene <24.4 ug/kg 01/06/22 14:25 120-12-701/06/22 08:4224.4 1
Benzo(a)anthracene 44.1 ug/kg 01/06/22 14:25 56-55-301/06/22 08:4224.4 1
Benzo(a)pyrene 48.6 ug/kg 01/06/22 14:25 50-32-801/06/22 08:4224.4 1
Benzo(b)fluoranthene 55.2 ug/kg 01/06/22 14:25 205-99-201/06/22 08:4224.4 1
Benzo(g,h,i)perylene 30.3 ug/kg 01/06/22 14:25 191-24-201/06/22 08:4224.4 1
Benzo(k)fluoranthene 28.6 ug/kg 01/06/22 14:25 207-08-901/06/22 08:4224.4 1
Chrysene 50.4 ug/kg 01/06/22 14:25 218-01-901/06/22 08:4224.4 1
Dibenz(a,h)anthracene <24.4 ug/kg 01/06/22 14:25 53-70-301/06/22 08:4224.4 1
Fluoranthene 79.6 ug/kg 01/06/22 14:25 206-44-001/06/22 08:4224.4 1
Fluorene <24.4 ug/kg 01/06/22 14:25 86-73-701/06/22 08:4224.4 1
Indeno(1,2,3-cd)pyrene 24.7 ug/kg 01/06/22 14:25 193-39-501/06/22 08:4224.4 1
Naphthalene <24.4 ug/kg 01/06/22 14:25 91-20-301/06/22 08:4224.4 1
Phenanthrene 26.5 ug/kg 01/06/22 14:25 85-01-801/06/22 08:4224.4 1
Pyrene 69.4 ug/kg 01/06/22 14:25 129-00-001/06/22 08:4224.4 1
Surrogates
2-Fluorobiphenyl (S) 60 % 01/06/22 14:25 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 60 % 01/06/22 14:25 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 31.7 % 01/06/22 09:420.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 13 of 32
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-I03 Lab ID: 50306250009 Collected: 12/23/21 15:45 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <36.5 ug/kg 01/10/22 15:12 83-32-9 H201/10/22 08:2336.5 1
Acenaphthylene 70.8 ug/kg 01/10/22 15:12 208-96-801/10/22 08:2336.5 1
Anthracene 193 ug/kg 01/10/22 15:12 120-12-7 H201/10/22 08:2336.5 1
Benzo(a)anthracene 633 ug/kg 01/10/22 15:12 56-55-3 H201/10/22 08:2336.5 1
Benzo(a)pyrene 641 ug/kg 01/10/22 15:12 50-32-8 H201/10/22 08:2336.5 1
Benzo(b)fluoranthene 759 ug/kg 01/10/22 15:12 205-99-2 H201/10/22 08:2336.5 1
Benzo(g,h,i)perylene 343 ug/kg 01/10/22 15:12 191-24-2 H201/10/22 08:2336.5 1
Benzo(k)fluoranthene 307 ug/kg 01/10/22 15:12 207-08-9 H201/10/22 08:2336.5 1
Chrysene 639 ug/kg 01/10/22 15:12 218-01-9 H201/10/22 08:2336.5 1
Dibenz(a,h)anthracene 91.4 ug/kg 01/10/22 15:12 53-70-3 H201/10/22 08:2336.5 1
Fluoranthene 1220 ug/kg 01/10/22 15:12 206-44-0 H201/10/22 08:2336.5 1
Fluorene 44.9 ug/kg 01/10/22 15:12 86-73-7 H201/10/22 08:2336.5 1
Indeno(1,2,3-cd)pyrene 309 ug/kg 01/10/22 15:12 193-39-5 H201/10/22 08:2336.5 1
Naphthalene 74.6 ug/kg 01/10/22 15:12 91-20-3 1d01/10/22 08:2336.5 1
Phenanthrene 473 ug/kg 01/10/22 15:12 85-01-8 H201/10/22 08:2336.5 1
Pyrene 886 ug/kg 01/10/22 15:12 129-00-0 H201/10/22 08:2336.5 1
Surrogates
2-Fluorobiphenyl (S) 57 % 01/10/22 15:12 321-60-801/10/22 08:2336-86 1
Terphenyl-d14 (S) 49 % 01/10/22 15:12 1718-51-001/10/22 08:2341-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 54.2 % 01/06/22 09:420.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 14 of 32
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-I03FD Lab ID: 50306250010 Collected: 12/23/21 15:45 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <36.8 ug/kg 01/06/22 17:00 83-32-901/06/22 08:4236.8 1
Acenaphthylene 64.2 ug/kg 01/06/22 17:00 208-96-801/06/22 08:4236.8 1
Anthracene 202 ug/kg 01/06/22 17:00 120-12-701/06/22 08:4236.8 1
Benzo(a)anthracene 576 ug/kg 01/06/22 17:00 56-55-301/06/22 08:4236.8 1
Benzo(a)pyrene 505 ug/kg 01/06/22 17:00 50-32-801/06/22 08:4236.8 1
Benzo(b)fluoranthene 609 ug/kg 01/06/22 17:00 205-99-201/06/22 08:4236.8 1
Benzo(g,h,i)perylene 250 ug/kg 01/06/22 17:00 191-24-201/06/22 08:4236.8 1
Benzo(k)fluoranthene 252 ug/kg 01/06/22 17:00 207-08-901/06/22 08:4236.8 1
Chrysene 577 ug/kg 01/06/22 17:00 218-01-901/06/22 08:4236.8 1
Dibenz(a,h)anthracene 83.9 ug/kg 01/06/22 17:00 53-70-301/06/22 08:4236.8 1
Fluoranthene 1090 ug/kg 01/06/22 17:00 206-44-001/06/22 08:4236.8 1
Fluorene <36.8 ug/kg 01/06/22 17:00 86-73-701/06/22 08:4236.8 1
Indeno(1,2,3-cd)pyrene 243 ug/kg 01/06/22 17:00 193-39-501/06/22 08:4236.8 1
Naphthalene 54.6 ug/kg 01/06/22 17:00 91-20-301/06/22 08:4236.8 1
Phenanthrene 422 ug/kg 01/06/22 17:00 85-01-801/06/22 08:4236.8 1
Pyrene 881 ug/kg 01/06/22 17:00 129-00-001/06/22 08:4236.8 1
Surrogates
2-Fluorobiphenyl (S) 48 % 01/06/22 17:00 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 51 % 01/06/22 17:00 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 54.6 % 01/06/22 09:420.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 15 of 32
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-D01 Lab ID: 50306250011 Collected: 12/27/21 13:45 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <36.1 ug/kg 01/10/22 14:20 83-32-901/10/22 08:2336.1 1
Acenaphthylene 43.2 ug/kg 01/10/22 14:20 208-96-8 M101/10/22 08:2336.1 1
Anthracene 58.7 ug/kg 01/10/22 14:20 120-12-701/10/22 08:2336.1 1
Benzo(a)anthracene 244 ug/kg 01/10/22 14:20 56-55-3 M101/10/22 08:2336.1 1
Benzo(a)pyrene 269 ug/kg 01/10/22 14:20 50-32-8 M101/10/22 08:2336.1 1
Benzo(b)fluoranthene 331 ug/kg 01/10/22 14:20 205-99-2 M101/10/22 08:2336.1 1
Benzo(g,h,i)perylene 175 ug/kg 01/10/22 14:20 191-24-201/10/22 08:2336.1 1
Benzo(k)fluoranthene 170 ug/kg 01/10/22 14:20 207-08-9 M101/10/22 08:2336.1 1
Chrysene 284 ug/kg 01/10/22 14:20 218-01-9 M101/10/22 08:2336.1 1
Dibenz(a,h)anthracene 48.3 ug/kg 01/10/22 14:20 53-70-301/10/22 08:2336.1 1
Fluoranthene 505 ug/kg 01/10/22 14:20 206-44-0 M101/10/22 08:2336.1 1
Fluorene <36.1 ug/kg 01/10/22 14:20 86-73-701/10/22 08:2336.1 1
Indeno(1,2,3-cd)pyrene 153 ug/kg 01/10/22 14:20 193-39-501/10/22 08:2336.1 1
Naphthalene 40.2 ug/kg 01/10/22 14:20 91-20-301/10/22 08:2336.1 1
Phenanthrene 201 ug/kg 01/10/22 14:20 85-01-8 M101/10/22 08:2336.1 1
Pyrene 436 ug/kg 01/10/22 14:20 129-00-0 M101/10/22 08:2336.1 1
Surrogates
2-Fluorobiphenyl (S) 38 % 01/10/22 14:20 321-60-801/10/22 08:2336-86 1
Terphenyl-d14 (S) 37 % 01/10/22 14:20 1718-51-0 2d01/10/22 08:2341-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 53.6 % 01/06/22 09:420.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 16 of 32
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-D02 Lab ID: 50306250012 Collected: 12/27/21 14:10 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <21.5 ug/kg 01/06/22 17:17 83-32-901/06/22 08:4221.5 1
Acenaphthylene <21.5 ug/kg 01/06/22 17:17 208-96-801/06/22 08:4221.5 1
Anthracene 35.0 ug/kg 01/06/22 17:17 120-12-701/06/22 08:4221.5 1
Benzo(a)anthracene 113 ug/kg 01/06/22 17:17 56-55-301/06/22 08:4221.5 1
Benzo(a)pyrene 118 ug/kg 01/06/22 17:17 50-32-801/06/22 08:4221.5 1
Benzo(b)fluoranthene 151 ug/kg 01/06/22 17:17 205-99-201/06/22 08:4221.5 1
Benzo(g,h,i)perylene 69.0 ug/kg 01/06/22 17:17 191-24-201/06/22 08:4221.5 1
Benzo(k)fluoranthene 56.0 ug/kg 01/06/22 17:17 207-08-901/06/22 08:4221.5 1
Chrysene 129 ug/kg 01/06/22 17:17 218-01-901/06/22 08:4221.5 1
Dibenz(a,h)anthracene <21.5 ug/kg 01/06/22 17:17 53-70-301/06/22 08:4221.5 1
Fluoranthene 252 ug/kg 01/06/22 17:17 206-44-001/06/22 08:4221.5 1
Fluorene <21.5 ug/kg 01/06/22 17:17 86-73-701/06/22 08:4221.5 1
Indeno(1,2,3-cd)pyrene 63.5 ug/kg 01/06/22 17:17 193-39-501/06/22 08:4221.5 1
Naphthalene <21.5 ug/kg 01/06/22 17:17 91-20-301/06/22 08:4221.5 1
Phenanthrene 98.2 ug/kg 01/06/22 17:17 85-01-801/06/22 08:4221.5 1
Pyrene 189 ug/kg 01/06/22 17:17 129-00-001/06/22 08:4221.5 1
Surrogates
2-Fluorobiphenyl (S) 49 % 01/06/22 17:17 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 48 % 01/06/22 17:17 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 22.3 % 01/06/22 09:420.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 17 of 32
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-D03 Lab ID: 50306250013 Collected: 12/27/21 14:25 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <35.1 ug/kg 01/06/22 15:51 83-32-901/06/22 08:4235.1 1
Acenaphthylene <35.1 ug/kg 01/06/22 15:51 208-96-801/06/22 08:4235.1 1
Anthracene 53.5 ug/kg 01/06/22 15:51 120-12-701/06/22 08:4235.1 1
Benzo(a)anthracene 220 ug/kg 01/06/22 15:51 56-55-301/06/22 08:4235.1 1
Benzo(a)pyrene 236 ug/kg 01/06/22 15:51 50-32-801/06/22 08:4235.1 1
Benzo(b)fluoranthene 265 ug/kg 01/06/22 15:51 205-99-201/06/22 08:4235.1 1
Benzo(g,h,i)perylene 138 ug/kg 01/06/22 15:51 191-24-201/06/22 08:4235.1 1
Benzo(k)fluoranthene 139 ug/kg 01/06/22 15:51 207-08-901/06/22 08:4235.1 1
Chrysene 232 ug/kg 01/06/22 15:51 218-01-901/06/22 08:4235.1 1
Dibenz(a,h)anthracene <35.1 ug/kg 01/06/22 15:51 53-70-301/06/22 08:4235.1 1
Fluoranthene 398 ug/kg 01/06/22 15:51 206-44-001/06/22 08:4235.1 1
Fluorene <35.1 ug/kg 01/06/22 15:51 86-73-701/06/22 08:4235.1 1
Indeno(1,2,3-cd)pyrene 132 ug/kg 01/06/22 15:51 193-39-501/06/22 08:4235.1 1
Naphthalene <35.1 ug/kg 01/06/22 15:51 91-20-301/06/22 08:4235.1 1
Phenanthrene 154 ug/kg 01/06/22 15:51 85-01-801/06/22 08:4235.1 1
Pyrene 353 ug/kg 01/06/22 15:51 129-00-001/06/22 08:4235.1 1
Surrogates
2-Fluorobiphenyl (S) 39 % 01/06/22 15:51 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 44 % 01/06/22 15:51 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 52.5 % 01/06/22 09:420.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 18 of 32
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-E01 Lab ID: 50306250014 Collected: 12/27/21 14:45 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <35.7 ug/kg 01/06/22 18:26 83-32-901/06/22 08:4235.7 1
Acenaphthylene 60.8 ug/kg 01/06/22 18:26 208-96-801/06/22 08:4235.7 1
Anthracene 65.1 ug/kg 01/06/22 18:26 120-12-701/06/22 08:4235.7 1
Benzo(a)anthracene 306 ug/kg 01/06/22 18:26 56-55-301/06/22 08:4235.7 1
Benzo(a)pyrene 349 ug/kg 01/06/22 18:26 50-32-801/06/22 08:4235.7 1
Benzo(b)fluoranthene 463 ug/kg 01/06/22 18:26 205-99-201/06/22 08:4235.7 1
Benzo(g,h,i)perylene 203 ug/kg 01/06/22 18:26 191-24-201/06/22 08:4235.7 1
Benzo(k)fluoranthene 171 ug/kg 01/06/22 18:26 207-08-901/06/22 08:4235.7 1
Chrysene 341 ug/kg 01/06/22 18:26 218-01-901/06/22 08:4235.7 1
Dibenz(a,h)anthracene 50.4 ug/kg 01/06/22 18:26 53-70-301/06/22 08:4235.7 1
Fluoranthene 572 ug/kg 01/06/22 18:26 206-44-001/06/22 08:4235.7 1
Fluorene <35.7 ug/kg 01/06/22 18:26 86-73-701/06/22 08:4235.7 1
Indeno(1,2,3-cd)pyrene 182 ug/kg 01/06/22 18:26 193-39-501/06/22 08:4235.7 1
Naphthalene <35.7 ug/kg 01/06/22 18:26 91-20-301/06/22 08:4235.7 1
Phenanthrene 203 ug/kg 01/06/22 18:26 85-01-801/06/22 08:4235.7 1
Pyrene 477 ug/kg 01/06/22 18:26 129-00-001/06/22 08:4235.7 1
Surrogates
2-Fluorobiphenyl (S) 50 % 01/06/22 18:26 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 65 % 01/06/22 18:26 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 53.2 % 01/06/22 09:430.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 19 of 32
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-E02 Lab ID: 50306250015 Collected: 12/27/21 15:05 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <230 ug/kg 01/06/22 17:34 83-32-901/06/22 08:42230 10
Acenaphthylene <230 ug/kg 01/06/22 17:34 208-96-801/06/22 08:42230 10
Anthracene 286 ug/kg 01/06/22 17:34 120-12-701/06/22 08:42230 10
Benzo(a)anthracene 870 ug/kg 01/06/22 17:34 56-55-301/06/22 08:42230 10
Benzo(a)pyrene 931 ug/kg 01/06/22 17:34 50-32-801/06/22 08:42230 10
Benzo(b)fluoranthene 1220 ug/kg 01/06/22 17:34 205-99-201/06/22 08:42230 10
Benzo(g,h,i)perylene 564 ug/kg 01/06/22 17:34 191-24-201/06/22 08:42230 10
Benzo(k)fluoranthene 464 ug/kg 01/06/22 17:34 207-08-901/06/22 08:42230 10
Chrysene 1080 ug/kg 01/06/22 17:34 218-01-901/06/22 08:42230 10
Dibenz(a,h)anthracene <230 ug/kg 01/06/22 17:34 53-70-301/06/22 08:42230 10
Fluoranthene 2200 ug/kg 01/06/22 17:34 206-44-001/06/22 08:42230 10
Fluorene <230 ug/kg 01/06/22 17:34 86-73-701/06/22 08:42230 10
Indeno(1,2,3-cd)pyrene 492 ug/kg 01/06/22 17:34 193-39-501/06/22 08:42230 10
Naphthalene <230 ug/kg 01/06/22 17:34 91-20-301/06/22 08:42230 10
Phenanthrene 1270 ug/kg 01/06/22 17:34 85-01-801/06/22 08:42230 10
Pyrene 1800 ug/kg 01/06/22 17:34 129-00-001/06/22 08:42230 10
Surrogates
2-Fluorobiphenyl (S) 44 % 01/06/22 17:34 321-60-801/06/22 08:4236-86 10
Terphenyl-d14 (S) 53 % 01/06/22 17:34 1718-51-001/06/22 08:4241-97 10

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 27.4 % 01/06/22 09:430.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-E03 Lab ID: 50306250016 Collected: 12/27/21 15:25 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <29.1 ug/kg 01/06/22 14:42 83-32-901/06/22 08:4229.1 1
Acenaphthylene <29.1 ug/kg 01/06/22 14:42 208-96-801/06/22 08:4229.1 1
Anthracene <29.1 ug/kg 01/06/22 14:42 120-12-701/06/22 08:4229.1 1
Benzo(a)anthracene 43.7 ug/kg 01/06/22 14:42 56-55-301/06/22 08:4229.1 1
Benzo(a)pyrene 50.8 ug/kg 01/06/22 14:42 50-32-801/06/22 08:4229.1 1
Benzo(b)fluoranthene 47.2 ug/kg 01/06/22 14:42 205-99-201/06/22 08:4229.1 1
Benzo(g,h,i)perylene 30.1 ug/kg 01/06/22 14:42 191-24-201/06/22 08:4229.1 1
Benzo(k)fluoranthene 32.3 ug/kg 01/06/22 14:42 207-08-901/06/22 08:4229.1 1
Chrysene 46.2 ug/kg 01/06/22 14:42 218-01-901/06/22 08:4229.1 1
Dibenz(a,h)anthracene <29.1 ug/kg 01/06/22 14:42 53-70-301/06/22 08:4229.1 1
Fluoranthene 72.5 ug/kg 01/06/22 14:42 206-44-001/06/22 08:4229.1 1
Fluorene <29.1 ug/kg 01/06/22 14:42 86-73-701/06/22 08:4229.1 1
Indeno(1,2,3-cd)pyrene <29.1 ug/kg 01/06/22 14:42 193-39-501/06/22 08:4229.1 1
Naphthalene <29.1 ug/kg 01/06/22 14:42 91-20-301/06/22 08:4229.1 1
Phenanthrene <29.1 ug/kg 01/06/22 14:42 85-01-801/06/22 08:4229.1 1
Pyrene 61.7 ug/kg 01/06/22 14:42 129-00-001/06/22 08:4229.1 1
Surrogates
2-Fluorobiphenyl (S) 60 % 01/06/22 14:42 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 59 % 01/06/22 14:42 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 42.5 % 01/06/22 09:430.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-N02 Lab ID: 50306250017 Collected: 12/27/21 15:45 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <32.3 ug/kg 01/06/22 13:34 83-32-901/06/22 08:4232.3 1
Acenaphthylene 68.7 ug/kg 01/06/22 13:34 208-96-801/06/22 08:4232.3 1
Anthracene 175 ug/kg 01/06/22 13:34 120-12-701/06/22 08:4232.3 1
Benzo(a)anthracene 542 ug/kg 01/06/22 13:34 56-55-301/06/22 08:4232.3 1
Benzo(a)pyrene 543 ug/kg 01/06/22 13:34 50-32-801/06/22 08:4232.3 1
Benzo(b)fluoranthene 607 ug/kg 01/06/22 13:34 205-99-201/06/22 08:4232.3 1
Benzo(g,h,i)perylene 316 ug/kg 01/06/22 13:34 191-24-201/06/22 08:4232.3 1
Benzo(k)fluoranthene 333 ug/kg 01/06/22 13:34 207-08-901/06/22 08:4232.3 1
Chrysene 522 ug/kg 01/06/22 13:34 218-01-901/06/22 08:4232.3 1
Dibenz(a,h)anthracene 77.0 ug/kg 01/06/22 13:34 53-70-301/06/22 08:4232.3 1
Fluoranthene 1090 ug/kg 01/06/22 13:34 206-44-001/06/22 08:4232.3 1
Fluorene 49.6 ug/kg 01/06/22 13:34 86-73-701/06/22 08:4232.3 1
Indeno(1,2,3-cd)pyrene 286 ug/kg 01/06/22 13:34 193-39-501/06/22 08:4232.3 1
Naphthalene 33.0 ug/kg 01/06/22 13:34 91-20-301/06/22 08:4232.3 1
Phenanthrene 511 ug/kg 01/06/22 13:34 85-01-801/06/22 08:4232.3 1
Pyrene 870 ug/kg 01/06/22 13:34 129-00-001/06/22 08:4232.3 1
Surrogates
2-Fluorobiphenyl (S) 54 % 01/06/22 13:34 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 57 % 01/06/22 13:34 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 48.4 % 01/06/22 09:430.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50306250
PENDAM

Sample: PPDSED-21-N03 Lab ID: 50306250018 Collected: 12/27/21 16:00 Received: 12/30/21 09:45 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270E by SIM  Preparation Method: EPA 3546
Pace Analytical Services - Green Bay

8270E MSSV PAH by SIM

Acenaphthene <25.7 ug/kg 01/06/22 17:52 83-32-901/06/22 08:4225.7 1
Acenaphthylene <25.7 ug/kg 01/06/22 17:52 208-96-801/06/22 08:4225.7 1
Anthracene <25.7 ug/kg 01/06/22 17:52 120-12-701/06/22 08:4225.7 1
Benzo(a)anthracene 63.0 ug/kg 01/06/22 17:52 56-55-301/06/22 08:4225.7 1
Benzo(a)pyrene 77.9 ug/kg 01/06/22 17:52 50-32-801/06/22 08:4225.7 1
Benzo(b)fluoranthene 89.3 ug/kg 01/06/22 17:52 205-99-201/06/22 08:4225.7 1
Benzo(g,h,i)perylene 51.1 ug/kg 01/06/22 17:52 191-24-201/06/22 08:4225.7 1
Benzo(k)fluoranthene 40.0 ug/kg 01/06/22 17:52 207-08-901/06/22 08:4225.7 1
Chrysene 85.0 ug/kg 01/06/22 17:52 218-01-901/06/22 08:4225.7 1
Dibenz(a,h)anthracene <25.7 ug/kg 01/06/22 17:52 53-70-301/06/22 08:4225.7 1
Fluoranthene 135 ug/kg 01/06/22 17:52 206-44-001/06/22 08:4225.7 1
Fluorene <25.7 ug/kg 01/06/22 17:52 86-73-701/06/22 08:4225.7 1
Indeno(1,2,3-cd)pyrene 44.2 ug/kg 01/06/22 17:52 193-39-501/06/22 08:4225.7 1
Naphthalene <25.7 ug/kg 01/06/22 17:52 91-20-301/06/22 08:4225.7 1
Phenanthrene 40.2 ug/kg 01/06/22 17:52 85-01-801/06/22 08:4225.7 1
Pyrene 112 ug/kg 01/06/22 17:52 129-00-001/06/22 08:4225.7 1
Surrogates
2-Fluorobiphenyl (S) 45 % 01/06/22 17:52 321-60-801/06/22 08:4236-86 1
Terphenyl-d14 (S) 48 % 01/06/22 17:52 1718-51-001/06/22 08:4241-97 1

Analytical Method: ASTM D2974-87
Pace Analytical Services - Green Bay

Percent Moisture

Percent Moisture 35.0 % 01/06/22 09:430.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 23 of 32



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50306250
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

405687
EPA 3546

EPA 8270E by SIM
8270E/3546 MSSV PAH by SIM

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50306250001, 50306250002, 50306250003, 50306250004, 50306250005, 50306250006, 50306250007,

50306250008, 50306250010, 50306250012, 50306250013, 50306250014, 50306250015, 50306250016,
50306250017, 50306250018

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2340715
Associated Lab Samples: 50306250001, 50306250002, 50306250003, 50306250004, 50306250005, 50306250006, 50306250007,

50306250008, 50306250010, 50306250012, 50306250013, 50306250014, 50306250015, 50306250016,
50306250017, 50306250018

Matrix: Solid

Analyzed

Acenaphthene ug/kg <16.7 16.7 01/06/22 11:51
Acenaphthylene ug/kg <16.7 16.7 01/06/22 11:51
Anthracene ug/kg <16.7 16.7 01/06/22 11:51
Benzo(a)anthracene ug/kg <16.7 16.7 01/06/22 11:51
Benzo(a)pyrene ug/kg <16.7 16.7 01/06/22 11:51
Benzo(b)fluoranthene ug/kg <16.7 16.7 01/06/22 11:51
Benzo(g,h,i)perylene ug/kg <16.7 16.7 01/06/22 11:51
Benzo(k)fluoranthene ug/kg <16.7 16.7 01/06/22 11:51
Chrysene ug/kg <16.7 16.7 01/06/22 11:51
Dibenz(a,h)anthracene ug/kg <16.7 16.7 01/06/22 11:51
Fluoranthene ug/kg <16.7 16.7 01/06/22 11:51
Fluorene ug/kg <16.7 16.7 01/06/22 11:51
Indeno(1,2,3-cd)pyrene ug/kg <16.7 16.7 01/06/22 11:51
Naphthalene ug/kg <16.7 16.7 01/06/22 11:51
Phenanthrene ug/kg <16.7 16.7 01/06/22 11:51
Pyrene ug/kg <16.7 16.7 01/06/22 11:51
2-Fluorobiphenyl (S) % 69 36-86 01/06/22 11:51
Terphenyl-d14 (S) % 78 41-97 01/06/22 11:51

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2340716LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/kg 267334 80 62-120
Acenaphthylene ug/kg 248334 74 61-120
Anthracene ug/kg 279334 84 62-111
Benzo(a)anthracene ug/kg 268334 80 61-120
Benzo(a)pyrene ug/kg 286334 86 65-120
Benzo(b)fluoranthene ug/kg 283334 85 64-108
Benzo(g,h,i)perylene ug/kg 262334 79 71-120
Benzo(k)fluoranthene ug/kg 300334 90 76-120
Chrysene ug/kg 291334 87 74-120
Dibenz(a,h)anthracene ug/kg 266334 80 71-120
Fluoranthene ug/kg 258334 77 67-112
Fluorene ug/kg 281334 84 65-120
Indeno(1,2,3-cd)pyrene ug/kg 273334 82 74-120

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50306250
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2340716LABORATORY CONTROL SAMPLE:
LCSSpike

Naphthalene ug/kg 251334 75 53-120
Phenanthrene ug/kg 251334 75 67-120
Pyrene ug/kg 288334 86 60-103
2-Fluorobiphenyl (S) % 72 36-86
Terphenyl-d14 (S) % 75 41-97

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2340717MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40238974005

2340718

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Acenaphthene ug/kg 437 81 43-12079 2 27436<2.8 353 346
Acenaphthylene ug/kg 437 75 51-12070 7 26436<2.8 329 306
Anthracene ug/kg 437 78 46-11177 1 29436<2.7 340 337
Benzo(a)anthracene ug/kg 437 76 48-12076 1 234364.4J 335 337
Benzo(a)pyrene ug/kg 437 76 46-10881 6 30436<2.5 335 357
Benzo(b)fluoranthene ug/kg 437 74 45-10878 5 30436<3.0 325 341
Benzo(g,h,i)perylene ug/kg 437 77 39-12062 21 37436<3.8 337 273
Benzo(k)fluoranthene ug/kg 437 85 47-12089 5 31436<2.8 371 391
Chrysene ug/kg 437 80 54-12080 0 21436<4.1 354 355
Dibenz(a,h)anthracene ug/kg 437 76 46-12068 11 34436<3.0 331 296
Fluoranthene ug/kg 437 78 53-11285 9 274364.7J 345 377
Fluorene ug/kg 437 77 48-12071 9 29436<2.6 339 310
Indeno(1,2,3-cd)pyrene ug/kg 437 77 40-12070 10 34436<4.6 337 305
Naphthalene ug/kg 437 73 47-12073 0 25436<2.1 319 318
Phenanthrene ug/kg 437 75 49-12076 1 284363.5J 331 333
Pyrene ug/kg 437 72 43-10374 2 314364.1J 318 325
2-Fluorobiphenyl (S) % 71 36-8666
Terphenyl-d14 (S) % 68 41-9765
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50306250
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

405815
EPA 3546

EPA 8270E by SIM
8270E/3546 MSSV PAH by SIM

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50306250009, 50306250011

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2341463
Associated Lab Samples: 50306250009, 50306250011

Matrix: Solid

Analyzed

Acenaphthene ug/kg <16.7 16.7 01/10/22 11:30
Acenaphthylene ug/kg <16.7 16.7 01/10/22 11:30
Anthracene ug/kg <16.7 16.7 01/10/22 11:30
Benzo(a)anthracene ug/kg <16.7 16.7 01/10/22 11:30
Benzo(a)pyrene ug/kg <16.7 16.7 01/10/22 11:30
Benzo(b)fluoranthene ug/kg <16.7 16.7 01/10/22 11:30
Benzo(g,h,i)perylene ug/kg <16.7 16.7 01/10/22 11:30
Benzo(k)fluoranthene ug/kg <16.7 16.7 01/10/22 11:30
Chrysene ug/kg <16.7 16.7 01/10/22 11:30
Dibenz(a,h)anthracene ug/kg <16.7 16.7 01/10/22 11:30
Fluoranthene ug/kg <16.7 16.7 01/10/22 11:30
Fluorene ug/kg <16.7 16.7 01/10/22 11:30
Indeno(1,2,3-cd)pyrene ug/kg <16.7 16.7 01/10/22 11:30
Naphthalene ug/kg <16.7 16.7 01/10/22 11:30
Phenanthrene ug/kg <16.7 16.7 01/10/22 11:30
Pyrene ug/kg <16.7 16.7 01/10/22 11:30
2-Fluorobiphenyl (S) % 72 36-86 01/10/22 11:30
Terphenyl-d14 (S) % 77 41-97 01/10/22 11:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2341464LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/kg 268334 80 62-120
Acenaphthylene ug/kg 248334 74 61-120
Anthracene ug/kg 280334 84 62-111
Benzo(a)anthracene ug/kg 264334 79 61-120
Benzo(a)pyrene ug/kg 270334 81 65-120
Benzo(b)fluoranthene ug/kg 244334 73 64-108
Benzo(g,h,i)perylene ug/kg 267334 80 71-120
Benzo(k)fluoranthene ug/kg 300334 90 76-120
Chrysene ug/kg 312334 93 74-120
Dibenz(a,h)anthracene ug/kg 269334 81 71-120
Fluoranthene ug/kg 297334 89 67-112
Fluorene ug/kg 252334 76 65-120
Indeno(1,2,3-cd)pyrene ug/kg 275334 82 74-120
Naphthalene ug/kg 242334 72 53-120
Phenanthrene ug/kg 256334 77 67-120
Pyrene ug/kg 274334 82 60-103
2-Fluorobiphenyl (S) % 72 36-86
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50306250
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2341464LABORATORY CONTROL SAMPLE:
LCSSpike

Terphenyl-d14 (S) % 76 41-97

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2341465MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50306250011

2341466

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Acenaphthene ug/kg 720 52 43-12066 22 27720<36.1 389 486
Acenaphthylene ug/kg M1720 49 51-12057 14 2672043.2 393 451
Anthracene ug/kg 720 49 46-11157 13 2972058.7 411 469
Benzo(a)anthracene ug/kg M1720 46 48-12043 4 23720244 575 551
Benzo(a)pyrene ug/kg M1720 50 46-10840 13 30720269 628 553
Benzo(b)fluoranthene ug/kg M1720 51 45-10843 9 30720331 700 641
Benzo(g,h,i)perylene ug/kg 720 46 39-12045 1 37720175 505 498
Benzo(k)fluoranthene ug/kg M1720 47 47-12041 8 31720170 505 468
Chrysene ug/kg M1720 44 54-12039 6 21720284 597 563
Dibenz(a,h)anthracene ug/kg 720 50 46-12052 3 3472048.3 409 423
Fluoranthene ug/kg M1720 29 53-11233 4 27720505 712 744
Fluorene ug/kg 720 48 48-12061 22 29720<36.1 365 457
Indeno(1,2,3-cd)pyrene ug/kg 720 48 40-12048 0 34720153 500 499
Naphthalene ug/kg 720 47 47-12061 24 2572040.2 380 482
Phenanthrene ug/kg M1720 40 49-12047 11 28720201 485 543
Pyrene ug/kg M1720 23 43-10334 12 31720436 602 678
2-Fluorobiphenyl (S) % S049 36-8634
Terphenyl-d14 (S) % S046 41-9735
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/11/2022 03:10 PM

Pace Analytical Services, LLC
4171 40th St. SE

Grand Rapids, MI 49512
(616)975-4500

Page 27 of 32



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50306250
PENDAM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

405705
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Laboratory: Pace Analytical Services - Green Bay
Associated Lab Samples: 50306250001, 50306250002, 50306250003, 50306250004, 50306250005, 50306250006, 50306250007,

50306250008, 50306250009, 50306250010, 50306250011, 50306250012, 50306250013, 50306250014,
50306250015, 50306250016, 50306250017, 50306250018

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40239077001
2340739SAMPLE DUPLICATE:

Percent Moisture % 4.3 2 104.4

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

50306250
PENDAM

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
Sample was originally extracted within sample hold time, re-extraction outside of hold time was necessary due to
surrogate failure on original extraction

1d

Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from sample
re-extraction  and re-analysis).

2d

Extraction or preparation was conducted outside of the recognized method holding time.H2
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Surrogate recovery outside laboratory control limits.S0
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50306250
PENDAM

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50306250001 405687 405719PPDSED-21-K01 EPA 3546 EPA 8270E by SIM
50306250002 405687 405719PPDSED-21-K02 EPA 3546 EPA 8270E by SIM
50306250003 405687 405719PPDSED-21-K03 EPA 3546 EPA 8270E by SIM
50306250004 405687 405719PPDSED-21-J01 EPA 3546 EPA 8270E by SIM
50306250005 405687 405719PPDSED-21-J02 EPA 3546 EPA 8270E by SIM
50306250006 405687 405719PPDSED-21-J03 EPA 3546 EPA 8270E by SIM
50306250007 405687 405719PPDSED-21-I01 EPA 3546 EPA 8270E by SIM
50306250008 405687 405719PPDSED-21-I02 EPA 3546 EPA 8270E by SIM

50306250009 405815 405843PPDSED-21-I03 EPA 3546 EPA 8270E by SIM

50306250010 405687 405719PPDSED-21-I03FD EPA 3546 EPA 8270E by SIM

50306250011 405815 405843PPDSED-21-D01 EPA 3546 EPA 8270E by SIM

50306250012 405687 405719PPDSED-21-D02 EPA 3546 EPA 8270E by SIM
50306250013 405687 405719PPDSED-21-D03 EPA 3546 EPA 8270E by SIM
50306250014 405687 405719PPDSED-21-E01 EPA 3546 EPA 8270E by SIM
50306250015 405687 405719PPDSED-21-E02 EPA 3546 EPA 8270E by SIM
50306250016 405687 405719PPDSED-21-E03 EPA 3546 EPA 8270E by SIM
50306250017 405687 405719PPDSED-21-N02 EPA 3546 EPA 8270E by SIM
50306250018 405687 405719PPDSED-21-N03 EPA 3546 EPA 8270E by SIM

50306250001 405705PPDSED-21-K01 ASTM D2974-87
50306250002 405705PPDSED-21-K02 ASTM D2974-87
50306250003 405705PPDSED-21-K03 ASTM D2974-87
50306250004 405705PPDSED-21-J01 ASTM D2974-87
50306250005 405705PPDSED-21-J02 ASTM D2974-87
50306250006 405705PPDSED-21-J03 ASTM D2974-87
50306250007 405705PPDSED-21-I01 ASTM D2974-87
50306250008 405705PPDSED-21-I02 ASTM D2974-87
50306250009 405705PPDSED-21-I03 ASTM D2974-87
50306250010 405705PPDSED-21-I03FD ASTM D2974-87
50306250011 405705PPDSED-21-D01 ASTM D2974-87
50306250012 405705PPDSED-21-D02 ASTM D2974-87
50306250013 405705PPDSED-21-D03 ASTM D2974-87
50306250014 405705PPDSED-21-E01 ASTM D2974-87
50306250015 405705PPDSED-21-E02 ASTM D2974-87
50306250016 405705PPDSED-21-E03 ASTM D2974-87
50306250017 405705PPDSED-21-N02 ASTM D2974-87
50306250018 405705PPDSED-21-N03 ASTM D2974-87
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