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TECHNICAL MEMORANDUM 
 
TO: Mark Loomis, U.S. Environmental Protection Agency  

Mark Rupnow, U.S. Steel  
 
FROM: Caryn Kiehl-Simpson and Michael Ciarlo 
 
SUBJECT: Technical Memorandum for Erie Pier Sampling Results 
 St. Louis River Area of Concern, Duluth, Minnesota 
 EA Project No. 1583408 
 
In early December 2021, discussions between the Duluth Seaway Port Authority (Port), U.S. 
Army Corps of Engineers (USACE), EPA, U.S. Steel (USS), and EA Engineering, Science and 
Technology, Inc., PBC (EA) identified material immediately available for potential use in caps 
and covers at the Spirit Lake site.  Specifically, the material is being considered for use in the 
subaqueous cap layers, although it may be considered for other work elements pending results of 
the current analysis.  The Spirit Lake Contract Documents, including the design specifications, 
define chemical and physical requirements for materials used in caps and covers as part of the 
RA.  Representative soil samples of Erie Pier Materials were collected and analyzed for chemical 
and physical properties to evaluate the material with respect to the project specifications as well 
as the data quality objectives identified in this Technical Memorandum.  
 
Sampling was completed in general accordance with the 07 January 2022 draft “Phase 2 Quality 
Assurance Project Plan – Erie Pier Sampling Plan Addendum Remedial Action for Spirit Lake 
Sediment at the Former Duluth Works Site January 2022” and subsequent revisions. Following 
receipt of comments from MPCA on 13 January 2022, and comments provided by EPA along with 
a conditional approval on 15 January 2022, EA finalized the Sampling Plan (Attachment A). 
Sampling was completed in accordance with the plan as finalized in Attachment A. 
 
The sampling effort was completed during the week of 17 January 2022. Samples were analyzed 
by Eurofins Test America. Actual sample locations are provided in Figure 1, Table 1 includes 
coordinates and sample depths and elevations for each location sampled. Results for grain size are 
provided in Table 2 and analytical chemistry and other physical results are provided in Table 3. 
Lithological logs were developed for each location sampled and are provided in Attachment B. 
Laboratory deliverables are provided in Attachment C. 
 
The following tables, figures and attachments are provided to document the results of the Erie Pier 
Sampling effort. 
 
Tables 
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• Table 1 – Actual Sample Location Coordinates 
• Table 2 – Grain Size Sample Results 
• Table 3 – Analytical Results 

o Table 3A Metals Results 
o Table 3B Semivolatile Organic Compounds (SVOCs) Results 
o Table 3C Polycyclic Aromatic Hydrocarbons (PAHs) Results 
o Table 3D Polychlorinated Biphenyls (PCBs) Results 
o Table 3E Pesticides Results 
o Table 3F Dioxins Results 
o Table 3G Physical Properties Results 

 
Figures 

 
• Figure 1 – Actual Locations Sampled 
 

Attachments 
 

• Attachment A –Sampling Plan Addendum 
• Attachment B – Soil Boring Logs 
• Attachment C – Laboratory Reports 
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Easting Northing

SL22-EP-SB1 2863670.704 418098.732 617.93 609 0-4.5, 4.5-9 9
SL22-EP-SB2 2863720.574 418185.754 618.60 610 0-4.5, 4.5-9 9
SL22-EP-SB3 2863864.923 418322.375 624.46 609 0-4, 4-8, 8-12, 12-15 15
SL22-EP-SB4 2863935.808 418464.586 624.76 610 0-4, 4-8, 8-12, 12-15 15
SL22-EP-SB5 2863858.313 418580.287 621.81 610 0-4, 4-8, 8-12 12
SL22-EP-SB6 2863752.828 418481.924 622.59 608 0-4, 4-8, 8-12, 12-15 15
SL22-EP-SB7 2864061.727 418311.622 620.80 609 0-4, 4-8, 8-12 12
SL22-EP-SB8 2864083.863 418494.62 617.06 610 0-3.5, 3.5-7 7
SL22-EP-SB9 2864335.437 418523.967 624.77 610 0-4, 4-8, 8-12, 12-15 15

SL22-EP-SB10 2864054.58 418704.452 617.75 610 0-4, 4-8 8
SL22-EP-SB11 2864189.334 418693.532 617.40 609 0-4, 4-8 8
SL22-EP-SB12 2864330.639 418763.382 617.54 610 0-4, 4-8 8

NOTES:
1. Minnesota North Zone State Plane coordinate system
2. North American Vertical Datum of 1988
ft = foot (feet)

Coordinates1

Table 1. Actual Sample Location Coordinates 

Sample Identification

Ground Surface 

Elevation2 (ft)

Boring Depth 

Elevation2 (ft)
Penetration Depth 
(ft below surface)Sample Intervals (ft)

Erie Pier - Spirit Lake Estuary Site
February 2022
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Location: EP-SB1 EP-SB1 EP-SB2 EP-SB2 EP-SB3 EP-SB3 EP-SB3 EP-SB3 EP-SB4 EP-SB4 EP-SB4 EP-SB4

Sample ID: SL22-EP-SB1-0045 SL22-EP-SB1-4590 SL22-EP-SB2-0045 SL22-EP-SB2-4590 SL22-EP-SB3-0040 SL22-EP-SB3-4080 SL22-EP-SB3-8012 SL22-EP-SB3-1215 SL22-EP-SB4-0040 SL22-EP-SB4-4080 SL22-EP-SB4-8012 SL22-EP-SB4-1215

Sample Date: 01/21/2022 01/21/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

Analyte Depth Interval (ft): 0-4.5 4.5-9 0-4.5 4.5-9 0-4 4-8 8-12 12-15 0-4 4-8 8-12 12-15

Grain Size
Gravel % 0.1 0 0 0 0 0 NA 0 0 0.2 0 0.5
Sand % 79 35.3 43.9 29.4 34.9 19.5 NA 15.8 28.8 20.8 21 26.1

Coarse Sand % 0.5 1 0.7 0.2 0.4 0.7 NA 0.6 0.3 0.1 0.3 0.6
Medium Sand % 3.9 2.7 2.6 1.1 2.2 1.8 NA 0.5 1.2 1.2 0.8 2.7
Fine Sand % 74.6 31.6 40.6 28.1 32.3 17 NA 14.7 27.3 19.5 19.9 22.8

Silt % 12.8 31.2 37.8 44 39.3 47.6 NA 50.7 48.8 44.6 42.8 49.3
Clay % 8.1 33.5 18.3 26.6 25.8 32.9 NA 33.5 22.4 34.4 36.2 24.1

Silt+Clay % 20.9 64.7 56.1 70.6 65.1 80.5 NA 84.2 71.2 79 79 73.4

Sieve Size 3 inch - Percent Finer % Passing 100 100 100 100 100 100 NA 100 100 100 100 100
Sieve Size 2 inch - Percent Finer % Passing 100 100 100 100 100 100 NA 100 100 100 100 100
Sieve Size 1.5 inch - Percent Finer % Passing 100 100 100 100 100 100 NA 100 100 100 100 100
Sieve Size 1 inch - Percent Finer % Passing 100 100 100 100 100 100 NA 100 100 100 100 100
Sieve Size 0.75 inch - Percent Finer % Passing 100 100 100 100 100 100 NA 100 100 100 100 100
Sieve Size 0.375 inch - Percent Finer % Passing 100 100 100 100 100 100 NA 100 100 100 100 100
Sieve Size #4 - Percent Finer % Passing 99.9 100 100 100 100 100 NA 100 100 99.8 100 99.5
Sieve Size #10 - Percent Finer % Passing 99.4 99 99.3 99.8 99.6 99.3 NA 99.4 99.7 99.7 99.7 98.9
Sieve Size #20 - Percent Finer % Passing 98.3 97.9 98.6 99.6 99 98.7 NA 99.2 99.2 99.1 99.3 98.1
Sieve Size #40 - Percent Finer % Passing 95.5 96.3 96.7 98.7 97.4 97.5 NA 98.9 98.5 98.5 98.9 96.2
Sieve Size #60 - Percent Finer % Passing 85.3 91 90.6 92.8 92.5 95.2 NA 97.7 96.9 97.3 97.6 90.9
Sieve Size #80 - Percent Finer % Passing 72.9 83.2 84.2 84.8 87.1 91.9 NA 95 95 95.8 94.7 85.9
Sieve Size #100 - Percent Finer % Passing 50.3 77.4 73.2 79.6 78 87 NA 92.3 90.8 91.2 91.9 83
Sieve Size #200 - Percent Finer % Passing 20.9 64.7 56.1 70.6 65.1 80.5 NA 84.2 71.2 79 79 73.4
Hydrometer Reading 1 - Percent Finer % Passing 11.4 51.1 32 48.5 40.6 60 NA 66.1 39.3 69.3 67.6 58.2
Hydrometer Reading 2 - Percent Finer % Passing 10.9 48.6 29 42.6 39.2 53 NA 60.1 34.3 61.4 60.7 50
Hydrometer Reading 3 - Percent Finer % Passing 9.8 44.8 23.1 35.6 33.2 44.9 NA 48.3 30.5 51.8 51.9 40.4
Hydrometer Reading 4 - Percent Finer % Passing 9.2 39.8 20.2 30.6 29.5 39.9 NA 40.9 26.8 43.9 43.2 30.9
Hydrometer Reading 5 - Percent Finer % Passing 8.1 33.5 18.3 26.6 25.8 32.9 NA 33.5 22.4 34.4 36.2 24.1
Hydrometer Reading 6 - Percent Finer % Passing 5.9 23.5 14.3 20.6 19.8 24.8 NA 24.6 15.5 23.3 25.7 17.3
Hydrometer Reading 7 - Percent Finer % Passing 5.4 19.7 10.8 16 14.9 18.1 NA 19.2 12.3 21.7 23.9 15.9
Notes: 
% = percent

NA = Not analyzed
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Location:

Sample ID:

Sample Date:

Analyte Depth Interval (ft):

Grain Size
Gravel %
Sand %

Coarse Sand %
Medium Sand %
Fine Sand %

Silt %
Clay %

Silt+Clay %

Sieve Size 3 inch - Percent Finer % Passing
Sieve Size 2 inch - Percent Finer % Passing
Sieve Size 1.5 inch - Percent Finer % Passing
Sieve Size 1 inch - Percent Finer % Passing
Sieve Size 0.75 inch - Percent Finer % Passing
Sieve Size 0.375 inch - Percent Finer % Passing
Sieve Size #4 - Percent Finer % Passing
Sieve Size #10 - Percent Finer % Passing
Sieve Size #20 - Percent Finer % Passing
Sieve Size #40 - Percent Finer % Passing
Sieve Size #60 - Percent Finer % Passing
Sieve Size #80 - Percent Finer % Passing
Sieve Size #100 - Percent Finer % Passing
Sieve Size #200 - Percent Finer % Passing
Hydrometer Reading 1 - Percent Finer % Passing
Hydrometer Reading 2 - Percent Finer % Passing
Hydrometer Reading 3 - Percent Finer % Passing
Hydrometer Reading 4 - Percent Finer % Passing
Hydrometer Reading 5 - Percent Finer % Passing
Hydrometer Reading 6 - Percent Finer % Passing
Hydrometer Reading 7 - Percent Finer % Passing
Notes: 
% = percent

NA = Not analyzed

EP-SB5 EP-SB5 EP-SB5 EP-SB6 EP-SB6 EP-SB6 EP-SB6 EP-SB7 EP-SB7 EP-SB7 EP-SB8 EP-SB8

SL22-EP-SB5-0040 SL22-EP-SB5-4080 SL22-EP-SB5-8012 SL22-EP-SB6-0040 SL22-EP-SB6-4080 SL22-EP-SB6-8012 SL22-EP-SB6-1215 SL22-EP-SB7-0040 SL22-EP-SB7-4080 SL22-EP-SB7-8012 SL22-EP-SB8-0035 SL22-EP-SB8-3570

01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/21/2022 01/21/2022 01/21/2022 01/20/2022 01/20/2022

0-4 4-8 8-12 0-4 4-8 8-12 12-15 0-4 4-8 8-12 0-3.5 3.5-7

0 0 0.1 0 0 0 0 0.3 0.2 0.8 0.4 0.3
21.4 11.5 62.5 25.6 10.7 8 37.5 30.5 64 46.6 60 51.3
0.5 0.5 0.1 0.7 0 0.4 1.1 0.4 0.4 0.1 0.6 0.2
1.9 1.6 0.7 1.6 1.4 0.4 1.1 2 4.4 2.9 1.5 1.2
19 9.4 61.7 23.3 9.3 7.2 35.3 28.1 59.2 43.6 57.9 49.9

45.6 41.7 25.3 40.4 38.7 45.8 36.9 50.3 23.9 29.6 27.3 31.7
33 46.8 12.1 34 50.6 46.2 25.6 18.9 11.9 23 12.3 16.7

78.6 88.5 37.4 74.4 89.3 92 62.5 69.2 35.8 52.6 39.6 48.4

100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100
100 100 99.9 100 100 100 100 99.7 99.8 99.2 99.6 99.7
99.5 99.5 99.8 99.3 100 99.6 98.9 99.3 99.4 99.1 99 99.5
98.9 99 99.7 98.8 99.7 99.5 98.5 98.6 98.2 98.3 98.5 98.9
97.6 97.9 99.1 97.7 98.6 99.2 97.8 97.3 95 96.2 97.5 98.3
94.4 96.5 93.4 95.2 96.7 98.5 95.6 93.7 83.6 88.4 92.2 96.3
90.5 94.9 78.9 92.1 95 97.2 90.8 90.8 68.2 82.5 81.3 91.5
87.7 92.5 65.4 86.2 92.5 95.8 84.7 85.5 57.6 69.5 70.7 79.6
78.6 88.5 37.4 74.4 89.3 92 62.5 69.2 35.8 52.6 39.6 48.4
58.2 79.4 21.7 63.2 82.9 81.2 48.4 39.5 24.1 40.2 27.1 34.4
50.2 72.9 18.3 57.3 74.9 72.5 42.4 32.6 20.6 37.7 22 29.2
43.1 61.5 16.2 45.7 66.8 63.7 37.6 25.7 16.6 32.8 18 24.1
38 53.3 14.2 39.8 58.7 53.2 30.4 22.7 14.3 27.9 14.6 19.6
33 46.8 12.1 34 50.6 46.2 25.6 18.9 11.9 23 12.3 16.7

24.9 37.3 8.7 25.3 40.9 37.4 19.6 14.3 8.5 18 9.5 12.3
18.2 26.1 6.9 18 28 26.9 13.6 12 8.5 18 8.9 11.5
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Location:

Sample ID:

Sample Date:

Analyte Depth Interval (ft):

Grain Size
Gravel %
Sand %

Coarse Sand %
Medium Sand %
Fine Sand %

Silt %
Clay %

Silt+Clay %

Sieve Size 3 inch - Percent Finer % Passing
Sieve Size 2 inch - Percent Finer % Passing
Sieve Size 1.5 inch - Percent Finer % Passing
Sieve Size 1 inch - Percent Finer % Passing
Sieve Size 0.75 inch - Percent Finer % Passing
Sieve Size 0.375 inch - Percent Finer % Passing
Sieve Size #4 - Percent Finer % Passing
Sieve Size #10 - Percent Finer % Passing
Sieve Size #20 - Percent Finer % Passing
Sieve Size #40 - Percent Finer % Passing
Sieve Size #60 - Percent Finer % Passing
Sieve Size #80 - Percent Finer % Passing
Sieve Size #100 - Percent Finer % Passing
Sieve Size #200 - Percent Finer % Passing
Hydrometer Reading 1 - Percent Finer % Passing
Hydrometer Reading 2 - Percent Finer % Passing
Hydrometer Reading 3 - Percent Finer % Passing
Hydrometer Reading 4 - Percent Finer % Passing
Hydrometer Reading 5 - Percent Finer % Passing
Hydrometer Reading 6 - Percent Finer % Passing
Hydrometer Reading 7 - Percent Finer % Passing
Notes: 
% = percent

NA = Not analyzed

EP-SB9 EP-SB9 EP-SB9 EP-SB9 EP-SB10 EP-SB10 EP-SB11 EP-SB11 EP-SB12 EP-SB12

SL22-EP-SB9-0040 SL22-EP-SB9-4080 SL22-EP-SB9-8012 SL22-EP-SB9-1215
SL22-EP-SB10-

0040
SL22-EP-SB10-

4080
SL22-EP-SB11-

0040
SL22-EP-SB11-

4080
SL22-EP-SB12-

0040
SL22-EP-SB12-4080

01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/18/2022 01/18/2022

0-4 4-8 8-12 12-15 0-4 4-8 0-4 4-8 0-4 4-8

0 0 0 0 0.4 0 0 0.5 0.3 0.9
26.3 44.1 57.2 22.8 42.7 23.4 49.9 35 56.4 36.5
0.5 0.5 0.4 0.7 0.3 0.3 0.3 0.2 0.3 0.2
1 2.4 1.1 0.8 1.6 0.6 1.1 0.6 1.6 1.2

24.8 41.2 55.7 21.3 40.8 22.5 48.5 34.2 54.5 35.1
56.5 42 31 58.7 41.1 53.2 37.1 49.6 30.6 37.8
17.2 13.9 11.8 18.5 15.8 23.4 13 14.9 12.7 24.8

73.7 55.9 42.8 77.2 56.9 76.6 50.1 64.5 43.3 62.6

100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100
100 100 100 100 99.6 100 100 99.5 99.7 99.1
99.5 99.5 99.6 99.3 99.3 99.7 99.7 99.3 99.4 98.9
99.1 98.8 99.4 99.1 99 99.5 99.4 99.1 99 98.4
98.5 97.1 98.5 98.5 97.7 99.1 98.6 98.7 97.8 97.7
96.6 91.7 91.3 95.8 93.2 97.9 95.6 96.6 93.5 95.1
93.4 86.1 78.2 91.9 88.2 94.6 89.7 91 86.6 89
87.9 76.1 67.3 88 77.7 90.5 78.7 85.1 72.6 82.3
73.7 55.9 42.8 77.2 56.9 76.6 50.1 64.5 43.3 62.6
41.9 30.1 25 49.3 30.5 46.3 25.8 31.9 27 52.4
37.9 24.5 19.6 36.3 28.8 42.9 23.5 25.7 22.6 40.7
27.6 20 16 26.8 22.3 33.7 17.5 21.1 18.3 34.3
22 16.7 14.2 22.1 19 26.8 15.3 17.2 15.1 29

17.2 13.9 11.8 18.5 15.8 23.4 13 14.9 12.7 24.8
13.3 11 9.4 15 12.5 18.8 10 11.8 9.6 18.4
9.5 8.4 7.2 11.8 8.4 13 7 8.8 7.1 12
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Location: EP-SB1 EP-SB1 EP-SB2 EP-SB2 EP-SB2 EP-SB3 EP-SB3 EP-SB3 EP-SB3 EP-SB4 EP-SB4 EP-SB4 EP-SB4 EP-SB5

Sample ID:
SL22-EP-SB1-

0045
SL22-EP-SB1-

4590
SL22-EP-SB2-

0045
SL22-EP-SB2-

4590
SL22-EP-SB2-

4590FD
SL22-EP-SB3-

0040
SL22-EP-SB3-

4080
SL22-EP-SB3-

8012
SL22-EP-SB3-

1215
SL22-EP-SB4-

0040
SL22-EP-SB4-

4080
SL22-EP-SB4-

8012
SL22-EP-SB4-

1215
SL22-EP-SB5-

0040
Sample Date: 1/21/2022 01/21/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/19/2022

Depth Interval (ft): 0-4.5 4.5-9 0-4.5 4.5-9 4.5-9 0-4 4-8 8-12 12-15 0-4 4-8 8-12 12-15 0-4
Metals
Aluminum NSL NSL 30,000 40,000 100,000 mg/kg 3500 10000 4800 6800 5900 6700 11000 12000 9500 6800 11000 11000 9400 9600
Antimony NSL NSL 12 16 100 mg/kg 0.31 0.36 0.18 0.24 0.21 0.21 0.43 0.32 0.26 0.19 0.3 0.3 0.25 J 0.27
Arsenic 9.8 33 9 11 20 mg/kg 1.9 4.9 2.5 3 2.8 3.2 4.9 5.1 4 3.3 4.5 4.6 3.8 4.3
Barium NSL NSL 1100 1,100 18,000 mg/kg 24 89 41 62 53 75 100 110 90 64 99 99 81 80
Beryllium NSL NSL 55 75 230 mg/kg 0.23 0.54 0.29 0.41 0.36 0.46 0.67 0.75 0.56 0.36 0.53 0.55 0.48 0.64
Cadmium 0.99 5 25 35 200 mg/kg 0.11 0.46 0.2 0.24 0.21 0.26 0.47 0.44 0.37 0.24 0.44 0.41 0.29 0.3
Calcium NSL NSL NSL NSL NSL mg/kg 3200 8400 5600 8800 8600 7400 11000 15000 14000 10000 12000 12000 14000 11000
Chromium 43 110 44000 120 100000 mg/kg 11 29 13 B 18 B 17 B 17 B 29 B 30 B 25 B 18 27 28 23 24 B 
Cobalt NSL NSL 600 800 2,600 mg/kg 4.2 10 5.3 6.8 6.1 6.3 11 11 9.1 7.4 11 11 9 9.2
Copper 32 150 100 100 9,000 mg/kg 7.9 28 12 16 16 16 30 30 24 16 26 26 20 24
Iron** NSL NSL 30,000 30,000 75,000 mg/kg 11000 25000 14000 17000 15000 19000 25000 26000 22000 17000 23000 24000 21000 23000
Lead 36 130 300 300 700 mg/kg 6.5 28 10 13 11 33 27 23 18 13 22 21 15 18
Magnesium NSL NSL NSL NSL NSL mg/kg 2600 7200 4200 6200 6000 5500 8500 11000 9700 7000 9000 9300 10000 8500
Manganese NSL NSL 3,600 5,000 8,100 mg/kg 210 670 340 370 350 420 590 640 570 520 690 680 580 480
Mercury*** 0.18 1.1 0.5 1.2 1.5 mg/kg 0.041 0.14 0.081 0.076 0.07 0.11 0.16 0.27 0.19 0.1 0.15 0.19 0.14 0.15
Nickel 23 49 560 800 2,500 mg/kg 8 23 12 16 14 15 25 26 22 15 23 23 20 22
Potassium NSL NSL NSL NSL NSL mg/kg 410 1200 540 810 720 800 1300 1500 1200 830 1400 1400 1200 1200
Selenium NSL NSL 160 200 1,300 mg/kg 0.46 U 0.34 J 0.12 J 0.19 J 0.15 J 0.2 J 0.33 J 0.33 J 0.25 J 0.18 J 0.31 J 0.28 J 0.25 J 0.21 J 
Silver NSL NSL 160 200 1,300 mg/kg 0.062 J 0.29 0.082 0.13 0.1 0.13 0.28 0.31 0.21 0.13 0.27 0.27 0.19 0.21
Sodium NSL NSL NSL NSL NSL mg/kg 110 220 130 170 150 160 250 260 230 190 230 230 240 220
Thallium NSL NSL 3 3 21 mg/kg 0.075 J 0.2 0.087 0.12 0.11 0.1 0.19 0.2 0.17 0.12 0.19 0.19 0.17 0.16
Vanadium** NSL NSL 120 120 250 mg/kg 24 38 24 28 25 25 37 40 34 30 38 38 39 33
Zinc 120 460 8,700 12,000 75,000 mg/kg 26 110 42 59 52 79 120 100 86 54 93 94 69 79
Notes: 

** Residential and Recreation screening criteria for iron and vanadium are background threshold values.

*** Mercury as inorganic elemental and mercuric chloride

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

mg/kg = milligrams per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in 
Minnesota, Publication No. TDR-GL-04 , MPCA February 2007.

Analyte
Level I 

SQTSa

Level II 

SQTsa

Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

Metals
Aluminum NSL NSL 30,000 40,000 100,000 mg/kg
Antimony NSL NSL 12 16 100 mg/kg
Arsenic 9.8 33 9 11 20 mg/kg
Barium NSL NSL 1100 1,100 18,000 mg/kg
Beryllium NSL NSL 55 75 230 mg/kg
Cadmium 0.99 5 25 35 200 mg/kg
Calcium NSL NSL NSL NSL NSL mg/kg
Chromium 43 110 44000 120 100000 mg/kg
Cobalt NSL NSL 600 800 2,600 mg/kg
Copper 32 150 100 100 9,000 mg/kg
Iron** NSL NSL 30,000 30,000 75,000 mg/kg
Lead 36 130 300 300 700 mg/kg
Magnesium NSL NSL NSL NSL NSL mg/kg
Manganese NSL NSL 3,600 5,000 8,100 mg/kg
Mercury*** 0.18 1.1 0.5 1.2 1.5 mg/kg
Nickel 23 49 560 800 2,500 mg/kg
Potassium NSL NSL NSL NSL NSL mg/kg
Selenium NSL NSL 160 200 1,300 mg/kg
Silver NSL NSL 160 200 1,300 mg/kg
Sodium NSL NSL NSL NSL NSL mg/kg
Thallium NSL NSL 3 3 21 mg/kg
Vanadium** NSL NSL 120 120 250 mg/kg
Zinc 120 460 8,700 12,000 75,000 mg/kg
Notes: 

** Residential and Recreation screening criteria for iron and vanadium are background threshold values.

*** Mercury as inorganic elemental and mercuric chloride

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

mg/kg = milligrams per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in 
Minnesota, Publication No. TDR-GL-04 , MPCA February 2007.

Analyte
Level I 

SQTSa

Level II 

SQTsa

Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

EP-SB5 EP-SB5 EP-SB6 EP-SB6 EP-SB6 EP-SB6 EP-SB6 EP-SB7 EP-SB7 EP-SB7 EP-SB8 EP-SB8 EP-SB9 EP-SB9
SL22-EP-SB5-

4080
SL22-EP-SB5-

8012
SL22-EP-SB6-

0040
SL22-EP-SB6-

4080
SL22-EP-SB6-

4080FD
SL22-EP-SB6-

8012
SL22-EP-SB6-

1215
SL22-EP-SB7-

0040
SL22-EP-SB7-

4080
SL22-EP-SB7-

8012
SL22-EP-SB8-

0035
SL22-EP-SB8-

3570
SL22-EP-SB9-

0040
SL22-EP-SB9-

4080
01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/21/2022 01/21/2022 01/21/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

4-8 8-12 0-4 4-8 4-8 8-12 12-15 0-4 4-8 8-12 0-3.5 3.5-7 0-4 4-8

12000 3400 8400 12000 12000 11000 5700 7100 3600 9400 5100 5700 7100 5400
0.34 0.2 0.22 J 0.3 0.33 0.28 J 0.2 J 0.25 J 0.18 J 0.26 0.23 0.21 J 0.23 0.17
5.1 1.7 3.9 4.8 4.8 4.7 3 3.4 1.9 3.9 2.5 2.9 3.2 2.2
120 25 84 100 120 100 49 68 26 90 40 48 66 47
0.78 0.23 0.54 0.76 0.82 0.73 0.39 0.38 0.2 0.49 0.3 0.32 0.4 0.32
0.44 0.083 0.31 0.4 0.38 0.4 0.25 0.23 0.1 J 0.26 0.15 0.2 0.26 0.15

13000 3800 9400 12000 11000 14000 5200 9900 3900 13000 6400 6200 9100 11000
30 B 11 B 24 32 31 30 17 19 11 23 13 16 19 B 15 B 

11 3.6 8.3 11 11 10 5.9 7.8 3.9 9.8 5.1 5.8 7.1 5.5
31 7 21 28 29 28 15 17 7.4 23 11 13 16 12

25000 9500 20000 25000 25000 24000 14000 18000 10000 20000 13000 15000 17000 13000
23 5.3 19 20 17 20 12 12 5.9 12 9.6 12 12 7.5

10000 3000 7300 9600 10000 11000 4300 7200 3000 9400 4700 4600 6600 7200
600 170 640 730 720 650 330 510 190 560 300 410 500 370
0.21 0.031 J 0.2 0.19 0.15 0.24 0.13 0.11 0.031 0.12 0.064 0.051 0.1 0.077
28 7.8 19 25 26 24 13 17 8.1 21 11 13 16 13

1600 380 980 1500 1600 1400 670 890 420 1300 650 670 810 600
0.3 J 0.33 U 0.24 J 0.34 J 0.3 J 0.31 J 0.16 J 0.18 J 0.53 U 0.22 J 0.12 J 0.6 U 0.19 J 0.13 J 
0.3 0.045 J 0.18 0.2 0.19 0.27 0.14 0.11 J 0.059 J 0.13 0.09 0.13 0.12 0.069
270 110 180 220 220 220 140 170 110 190 140 160 180 170
0.2 0.046 J 0.13 0.18 0.21 0.18 0.089 J 0.13 J 0.11 U 0.17 0.086 J 0.095 J 0.12 0.1
39 18 30 37 36 36 24 30 20 34 25 27 28 24
110 24 78 100 91 95 52 59 27 63 36 49 60 39
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

Metals
Aluminum NSL NSL 30,000 40,000 100,000 mg/kg
Antimony NSL NSL 12 16 100 mg/kg
Arsenic 9.8 33 9 11 20 mg/kg
Barium NSL NSL 1100 1,100 18,000 mg/kg
Beryllium NSL NSL 55 75 230 mg/kg
Cadmium 0.99 5 25 35 200 mg/kg
Calcium NSL NSL NSL NSL NSL mg/kg
Chromium 43 110 44000 120 100000 mg/kg
Cobalt NSL NSL 600 800 2,600 mg/kg
Copper 32 150 100 100 9,000 mg/kg
Iron** NSL NSL 30,000 30,000 75,000 mg/kg
Lead 36 130 300 300 700 mg/kg
Magnesium NSL NSL NSL NSL NSL mg/kg
Manganese NSL NSL 3,600 5,000 8,100 mg/kg
Mercury*** 0.18 1.1 0.5 1.2 1.5 mg/kg
Nickel 23 49 560 800 2,500 mg/kg
Potassium NSL NSL NSL NSL NSL mg/kg
Selenium NSL NSL 160 200 1,300 mg/kg
Silver NSL NSL 160 200 1,300 mg/kg
Sodium NSL NSL NSL NSL NSL mg/kg
Thallium NSL NSL 3 3 21 mg/kg
Vanadium** NSL NSL 120 120 250 mg/kg
Zinc 120 460 8,700 12,000 75,000 mg/kg
Notes: 

** Residential and Recreation screening criteria for iron and vanadium are background threshold values.

*** Mercury as inorganic elemental and mercuric chloride

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

mg/kg = milligrams per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in 
Minnesota, Publication No. TDR-GL-04 , MPCA February 2007.

Analyte
Level I 

SQTSa

Level II 

SQTsa

Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

EP-SB9 EP-SB9 EP-SB9 EP-SB10 EP-SB10 EP-SB11 EP-SB11 EP-SB12 EP-SB12 EP-SB12
SL22-EP-SB9-

8012
SL22-EP-SB9-

1215
SL22-EP-SB9-

1215FD
SL22-EP-SB10-

0040
SL22-EP-SB10-

4080
SL22-EP-SB11-

0040
SL22-EP-SB11-

4080
SL22-EP-SB12-

0040
SL22-EP-SB12-

0040FD
SL22-EP-SB12-

4080
01/20/2022 01/20/2022 01/20/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/18/2022 01/18/2022 01/18/2022

8-12 12-15 12-15 0-4 4-8 0-4 4-8 0-4 0-4 4-8

4700 6400 6400 5300 7300 5300 6000 8700 4300 5800
0.18 0.2 0.23 0.28 0.22 0.2 0.19 0.25 0.16 J 0.2 J 
2.4 2.8 3 2.7 3.2 2.7 2.8 3.9 2.1 2.7
37 57 61 43 62 42 53 74 33 48

0.29 0.4 0.41 0.36 0.44 0.37 0.4 0.55 0.3 0.38
0.17 0.17 0.18 0.22 0.32 0.21 0.18 0.42 0.16 0.4
4900 14000 12000 5700 8000 6300 8000 6700 4900 5900
14 B 15 B 15 B 19 22 15 17 26 12 18
5.1 6.6 6.4 5.5 6.9 5.5 6 8.1 4.3 5.4
11 15 16 13 18 13 15 24 9.5 16

13000 15000 15000 14000 17000 13000 14000 19000 11000 14000
8.4 7.9 6.5 16 17 11 10 24 10 15

3900 9000 7900 4200 5900 4700 5900 5600 3600 4400
270 380 380 280 330 320 350 460 250 270
0.09 0.074 0.091 0.12 0.15 0.077 0.089 0.1 0.093 0.13
11 15 15 12 16 12 14 19 9.6 13
520 800 830 610 820 650 740 1000 500 670

0.1 J 0.13 J 0.17 J 0.15 J 0.22 J 0.15 J 0.14 J 0.3 J 0.56 U 0.22 J 
0.097 0.065 J 0.059 J 0.1 J 0.21 0.11 0.089 J 0.29 0.071 J 0.16
140 190 170 140 170 130 150 160 120 150

0.08 J 0.11 0.13 0.087 J 0.11 0.088 J 0.094 0.13 0.11 U 0.093 J 
24 27 29 24 27 23 25 29 20 24
40 42 37 51 75 47 47 91 37 63
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Location: EP-SB1 EP-SB1 EP-SB2 EP-SB2 EP-SB2

Sample ID:
SL22-EP-SB1-

0045
SL22-EP-SB1-

4590
SL22-EP-SB2-

0045
SL22-EP-SB2-

4590
SL22-EP-SB2-

4590FD
Sample Date: 1/21/2022 01/21/2022 01/20/2022 01/20/2022 01/20/2022

Depth Interval (ft): 0-4.5 4.5-9 0-4.5 4.5-9 4.5-9
SVOCs
1,1'-Biphenyl NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
2,2'-oxybis[1-chloropropane] NSL NSL NSL NSL NSL ug/kg 8.7 U 10 U 8.1 U 8.6 U 8.2 U
2,4,5-Trichlorophenol NSL NSL 1920000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
2,4,6-Trichlorophenol NSL NSL 595000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
2,4-Dichlorophenol NSL NSL 48000 NSL NSL ug/kg 8.7 U 10 U 8.1 U 8.6 U 8.2 U
2,4-Dimethylphenol NSL NSL 390000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
2,4-Dinitrophenol NSL NSL NSL NSL NSL ug/kg 430 U 520 U 400 U 420 U 400 U
2,4-Dinitrotoluene NSL NSL 50000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
2,6-Dinitrotoluene NSL NSL 25000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
2-Chloronaphthalene NSL NSL NSL NSL NSL ug/kg 8.7 U 10 U 8.1 U 8.6 U 8.2 U
2-Chlorophenol NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
2-Methylnaphthalene 20 200 100000 120,000 369,000 ug/kg 5.1 J 25 27 28 17  
2-Methylphenol NSL NSL 75000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
2-Nitroaniline NSL NSL NSL NSL NSL ug/kg 220 U 270 U 210 U 220 U 210 U
2-Nitrophenol NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
3,3'-Dichlorobenzidine NSL NSL 25000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
3-Nitroaniline NSL NSL NSL NSL NSL ug/kg 220 U 270 U 210 U 220 U 210 U
4,6-Dinitro-2-methylphenol NSL NSL NSL NSL NSL ug/kg 220 U 270 U 210 U 220 U 210 U
4-Bromophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
4-Chloro-3-methylphenol NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
4-Chloroaniline NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
4-Chlorophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
4-Nitroaniline NSL NSL NSL NSL NSL ug/kg 220 U 270 U 210 U 220 U 210 U
4-Nitrophenol NSL NSL NSL NSL NSL ug/kg 220 U 270 U 210 U 220 U 210 U
Acenaphthene 6.7 89 1200000 1,860,000 5,260,000 ug/kg 8.7 U 15 8.1 11 5.3 J 
Acenaphthylene 5.9 130 NSL NSL NSL ug/kg 8.7 U 3.3 J 11 16 8.1 J 
Acetophenone NSL NSL NSL NSL NSL ug/kg 87 U 100 U 81 U 86 U 82 U
Anthracene 57 850 7880000 10,000,000 45,400,000 ug/kg 6.1 J 16  29  44  21  
Atrazine NSL NSL NSL NSL NSL ug/kg 87 U 100 U 81 U 86 U 82 U
Benzaldehyde NSL NSL NSL NSL NSL ug/kg 87 U 100 U 81 U 86 U 82 U
Benzo[a]anthracene 110 1,100 NSL NSL NSL ug/kg 22  40  82  120 59  
Benzo[a]pyrene 150 1,500 2,000 NSL NSL ug/kg 23  39  79  110  56  
Benzo[b]fluoranthene NSL NSL NSL NSL NSL ug/kg 31  49  94  130  70  
Benzo[g,h,i]perylene NSL NSL NSL NSL NSL ug/kg 19  30  61  79  42  
Benzo[k]fluoranthene NSL NSL NSL NSL NSL ug/kg 13  20  39  58  23  
Bis(2-chloroethoxy)methane NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Bis(2-chloroethyl)ether NSL NSL 2500 6,000 NSL ug/kg 8.7 U 10 U 8.1 U 8.6 U 8.2 U
Bis(2-ethylhexyl) phthalate NSL NSL 570000 NSL NSL ug/kg 430 U 520 U 90 J 49 J 400 U
Butyl benzyl phthalate NSL NSL 580000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Caprolactam NSL NSL NSL NSL NSL ug/kg 220 U 270 U 210 U 220 U 210 U
Carbazole NSL NSL 700000 NSL NSL ug/kg 8.7 U 4.7 J 7.4 J 9.4  4.8 J 

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb
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Location: EP-SB1 EP-SB1 EP-SB2 EP-SB2 EP-SB2

Sample ID:
SL22-EP-SB1-

0045
SL22-EP-SB1-

4590
SL22-EP-SB2-

0045
SL22-EP-SB2-

4590
SL22-EP-SB2-

4590FD
Sample Date: 1/21/2022 01/21/2022 01/20/2022 01/20/2022 01/20/2022

Depth Interval (ft): 0-4.5 4.5-9 0-4.5 4.5-9 4.5-9
SVOCs

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

Chrysene 170 1,300 NSL NSL NSL ug/kg 24  46  94  130  68  
Dibenz[a,h]anthracene 33 140 NSL NSL NSL ug/kg 8.9  9.1 J 19  23  11  
Dibenzofuran NSL NSL 104000 NSL NSL ug/kg 43 U 52 U 15 J 17 J 40 U
Diethyl phthalate NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Dimethyl phthalate NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Di-n-butyl phthalate NSL NSL 2440000 NSL NSL ug/kg 43 U 52 U 28 J 33 J 23 J 
Di-n-octyl phthalate NSL NSL 520000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 ug/kg 34  75  130  200  92  
Fluorene 77 540 850000 1,200,000 4,120,000 ug/kg 2.9 J 14  14  20  9.9  
Hexachlorobenzene NSL NSL 5000 NSL NSL ug/kg 8.7 U 10 U 8.1 U 8.6 U 8.2 U
Hexachlorobutadiene NSL NSL 6000 6,000 37,000 ug/kg 8.7 U 10 U 8.1 U 8.6 U 8.2 U
Hexachlorocyclopentadiene NSL NSL 2000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Hexachloroethane NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Indeno[1,2,3-cd]pyrene NSL NSL NSL NSL NSL ug/kg 18  26  53  67  34  
Isophorone NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Methylphenol, 3 & 4 NSL NSL NSL NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Naphthalene 180 560 10000 24,000 28,000 ug/kg 6.9 J 30  48  67  38  
Nitrobenzene NSL NSL NSL NSL NSL ug/kg 87 U 100 U 81 U 85 U 82 U
N-Nitrosodi-n-propylamine NSL NSL 700 NSL NSL ug/kg 8.7 U 10 U 8.1 U 8.6 U 8.2 U
N-Nitrosodiphenylamine NSL NSL 1950000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Pentachlorophenol NSL NSL 80000 NSL NSL ug/kg 220 U 270 U 210 U 220 U 210 U
Phenanthrene 200 1,200 NSL NSL NSL ug/kg 20  57  83  120  52  
Phenol NSL NSL 1,500,000 NSL NSL ug/kg 43 U 52 U 40 U 42 U 40 U
Pyrene 200 1,500 890,000 1,060,000 5,800,000 ug/kg 32  72  120  180  89  
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

SVOCs = Semivolatile organic compounds

ug/kg = micrograms per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , 
MPCA February 2007.
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs
1,1'-Biphenyl NSL NSL NSL NSL NSL ug/kg
2,2'-oxybis[1-chloropropane] NSL NSL NSL NSL NSL ug/kg
2,4,5-Trichlorophenol NSL NSL 1920000 NSL NSL ug/kg
2,4,6-Trichlorophenol NSL NSL 595000 NSL NSL ug/kg
2,4-Dichlorophenol NSL NSL 48000 NSL NSL ug/kg
2,4-Dimethylphenol NSL NSL 390000 NSL NSL ug/kg
2,4-Dinitrophenol NSL NSL NSL NSL NSL ug/kg
2,4-Dinitrotoluene NSL NSL 50000 NSL NSL ug/kg
2,6-Dinitrotoluene NSL NSL 25000 NSL NSL ug/kg
2-Chloronaphthalene NSL NSL NSL NSL NSL ug/kg
2-Chlorophenol NSL NSL NSL NSL NSL ug/kg
2-Methylnaphthalene 20 200 100000 120,000 369,000 ug/kg
2-Methylphenol NSL NSL 75000 NSL NSL ug/kg
2-Nitroaniline NSL NSL NSL NSL NSL ug/kg
2-Nitrophenol NSL NSL NSL NSL NSL ug/kg
3,3'-Dichlorobenzidine NSL NSL 25000 NSL NSL ug/kg
3-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4,6-Dinitro-2-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Bromophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Chloro-3-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Chloroaniline NSL NSL NSL NSL NSL ug/kg
4-Chlorophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4-Nitrophenol NSL NSL NSL NSL NSL ug/kg
Acenaphthene 6.7 89 1200000 1,860,000 5,260,000 ug/kg
Acenaphthylene 5.9 130 NSL NSL NSL ug/kg
Acetophenone NSL NSL NSL NSL NSL ug/kg
Anthracene 57 850 7880000 10,000,000 45,400,000 ug/kg
Atrazine NSL NSL NSL NSL NSL ug/kg
Benzaldehyde NSL NSL NSL NSL NSL ug/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL ug/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL ug/kg
Benzo[b]fluoranthene NSL NSL NSL NSL NSL ug/kg
Benzo[g,h,i]perylene NSL NSL NSL NSL NSL ug/kg
Benzo[k]fluoranthene NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethoxy)methane NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethyl)ether NSL NSL 2500 6,000 NSL ug/kg
Bis(2-ethylhexyl) phthalate NSL NSL 570000 NSL NSL ug/kg
Butyl benzyl phthalate NSL NSL 580000 NSL NSL ug/kg
Caprolactam NSL NSL NSL NSL NSL ug/kg
Carbazole NSL NSL 700000 NSL NSL ug/kg

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

EP-SB3 EP-SB3 EP-SB3 EP-SB3 EP-SB4
SL22-EP-SB3-

0040
SL22-EP-SB3-

4080
SL22-EP-SB3-

8012
SL22-EP-SB3-

1215
SL22-EP-SB4-

0040
01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

0-4 4-8 8-12 12-15 0-4

41 U 48 U 51 U 47 U 42 U
8.4 U 9.7 U 10 U 9.5 U 8.5 U
41 U 48 U 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U
8.4 U 9.7 U 10 U 9.5 U 8.5 U
41 U 48 U 51 U 47 U 42 U

410 U 480 U 510 U 470 U 420 U
41 U 48 U 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U
8.4 U 9.7 U 10 U 9.5 U 8.5 U
41 U 48 U 51 U 47 U 42 U
35 50 12  13  14  

41 U 48 U 51 U 47 U 42 U
210 U 250 U 260 U 240 U 210 U
41 U 48 U 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U

210 U 250 U 260 U 240 U 210 U
210 U 250 U 260 U 240 U 210 U
41 U 48 U 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U

210 U 250 U 260 U 240 U 210 U
210 U 250 U 260 U 240 U 210 U

13 22 6.9 J 5.3 J 6.5 J 
27 28 6.4 J 7.4 J 6.5 J 

84 U 97 U 100 U 95 U 85 U
64 96 18  18  25  

84 U 97 U 100 U 95 U 85 U
10 J 97 U 100 U 6.3 J 85 U
180 260 47  48  67  
190 260 45  51  67  

250  340  56  54  96  
150  200  35  35  63  
98  140  21  27  36  
41 U 48 U 51 U 47 U 42 U
8.4 U 9.7 U 10 U 9.5 U 8.5 U
170 J 110 J 510 U 470 U 420 U
41 U 41 J 51 U 47 U 42 U

210 U 250 U 260 U 240 U 210 U
20  13  4.1 J 2.4 J 5.2 J 
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

Chrysene 170 1,300 NSL NSL NSL ug/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL ug/kg
Dibenzofuran NSL NSL 104000 NSL NSL ug/kg
Diethyl phthalate NSL NSL NSL NSL NSL ug/kg
Dimethyl phthalate NSL NSL NSL NSL NSL ug/kg
Di-n-butyl phthalate NSL NSL 2440000 NSL NSL ug/kg
Di-n-octyl phthalate NSL NSL 520000 NSL NSL ug/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 ug/kg
Fluorene 77 540 850000 1,200,000 4,120,000 ug/kg
Hexachlorobenzene NSL NSL 5000 NSL NSL ug/kg
Hexachlorobutadiene NSL NSL 6000 6,000 37,000 ug/kg
Hexachlorocyclopentadiene NSL NSL 2000 NSL NSL ug/kg
Hexachloroethane NSL NSL NSL NSL NSL ug/kg
Indeno[1,2,3-cd]pyrene NSL NSL NSL NSL NSL ug/kg
Isophorone NSL NSL NSL NSL NSL ug/kg
Methylphenol, 3 & 4 NSL NSL NSL NSL NSL ug/kg
Naphthalene 180 560 10000 24,000 28,000 ug/kg
Nitrobenzene NSL NSL NSL NSL NSL ug/kg
N-Nitrosodi-n-propylamine NSL NSL 700 NSL NSL ug/kg
N-Nitrosodiphenylamine NSL NSL 1950000 NSL NSL ug/kg
Pentachlorophenol NSL NSL 80000 NSL NSL ug/kg
Phenanthrene 200 1,200 NSL NSL NSL ug/kg
Phenol NSL NSL 1,500,000 NSL NSL ug/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 ug/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

SVOCs = Semivolatile organic compounds

ug/kg = micrograms per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , 
MPCA February 2007.

EP-SB3 EP-SB3 EP-SB3 EP-SB3 EP-SB4
SL22-EP-SB3-

0040
SL22-EP-SB3-

4080
SL22-EP-SB3-

8012
SL22-EP-SB3-

1215
SL22-EP-SB4-

0040
01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

0-4 4-8 8-12 12-15 0-4

220 270 55  56  80  
43 56 11  9 J 20  

21 J 35 J 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U
29 J 48 U 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U
310  330  87  79  120  
19  45  9.6 J 8.8 J 13  

8.4 U 9.7 U 10 U 9.5 U 8.5 U
8.4 U 9.7 U 10 U 9.5 U 8.5 U
41 U 48 U 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U
130  190  31  29  58  
41 U 48 U 51 U 47 U 42 U
41 U 48 U 51 U 47 U 42 U
65  160  22  36  23  
83 U 97 U 100 U 94 U 84 U
8.4 U 9.7 U 10 U 9.5 U 8.5 U
41 U 48 U 51 U 47 U 42 U

210 U 250 U 260 U 240 U 210 U
170  220 49  42  69  
41 U 48 U 51 U 15 J 42 U
250 400 83  75  110  
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs
1,1'-Biphenyl NSL NSL NSL NSL NSL ug/kg
2,2'-oxybis[1-chloropropane] NSL NSL NSL NSL NSL ug/kg
2,4,5-Trichlorophenol NSL NSL 1920000 NSL NSL ug/kg
2,4,6-Trichlorophenol NSL NSL 595000 NSL NSL ug/kg
2,4-Dichlorophenol NSL NSL 48000 NSL NSL ug/kg
2,4-Dimethylphenol NSL NSL 390000 NSL NSL ug/kg
2,4-Dinitrophenol NSL NSL NSL NSL NSL ug/kg
2,4-Dinitrotoluene NSL NSL 50000 NSL NSL ug/kg
2,6-Dinitrotoluene NSL NSL 25000 NSL NSL ug/kg
2-Chloronaphthalene NSL NSL NSL NSL NSL ug/kg
2-Chlorophenol NSL NSL NSL NSL NSL ug/kg
2-Methylnaphthalene 20 200 100000 120,000 369,000 ug/kg
2-Methylphenol NSL NSL 75000 NSL NSL ug/kg
2-Nitroaniline NSL NSL NSL NSL NSL ug/kg
2-Nitrophenol NSL NSL NSL NSL NSL ug/kg
3,3'-Dichlorobenzidine NSL NSL 25000 NSL NSL ug/kg
3-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4,6-Dinitro-2-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Bromophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Chloro-3-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Chloroaniline NSL NSL NSL NSL NSL ug/kg
4-Chlorophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4-Nitrophenol NSL NSL NSL NSL NSL ug/kg
Acenaphthene 6.7 89 1200000 1,860,000 5,260,000 ug/kg
Acenaphthylene 5.9 130 NSL NSL NSL ug/kg
Acetophenone NSL NSL NSL NSL NSL ug/kg
Anthracene 57 850 7880000 10,000,000 45,400,000 ug/kg
Atrazine NSL NSL NSL NSL NSL ug/kg
Benzaldehyde NSL NSL NSL NSL NSL ug/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL ug/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL ug/kg
Benzo[b]fluoranthene NSL NSL NSL NSL NSL ug/kg
Benzo[g,h,i]perylene NSL NSL NSL NSL NSL ug/kg
Benzo[k]fluoranthene NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethoxy)methane NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethyl)ether NSL NSL 2500 6,000 NSL ug/kg
Bis(2-ethylhexyl) phthalate NSL NSL 570000 NSL NSL ug/kg
Butyl benzyl phthalate NSL NSL 580000 NSL NSL ug/kg
Caprolactam NSL NSL NSL NSL NSL ug/kg
Carbazole NSL NSL 700000 NSL NSL ug/kg

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

EP-SB4 EP-SB4 EP-SB4 EP-SB5 EP-SB5
SL22-EP-SB4-

4080
SL22-EP-SB4-

8012
SL22-EP-SB4-

1215
SL22-EP-SB5-

0040
SL22-EP-SB5-

4080
01/20/2022 01/20/2022 01/20/2022 01/19/2022 01/19/2022

4-8 8-12 12-15 0-4 4-8

53 U 53 U 50 U 44 U 49 U
11 U 11 U 10 U 9 U 9.9 U
53 U 53 U 50 U 44 U 49 U
53 U 53 U 50 U 44 U 49 U
11 U 11 U 10 U 9 U 9.9 U
53 U 53 U 50 U 44 U 49 U

530 U 530 U 500 U 440 U 490 U
53 U 53 U 50 U 44 U 49 U
53 U 53 U 50 U 44 U 49 U
11 U 11 U 10 U 9 U 9.9 U
53 U 53 U 50 U 44 U 49 U
4.7 J 3.4 J 10  45 34
53 U 53 U 50 U 44 U 49 U

270 U 270 U 260 U 230 U 250 U
53 U 53 U 50 U 44 U 49 U
53 U 53 U 50 U 44 U 49 U

270 U 270 U 260 U 230 U 250 U
270 U 270 U 260 U 230 U 250 U
53 U 53 U 50 U 44 U 49 U
53 U 53 U 50 U 44 U 49 U
53 U 53 U 50 U 44 U 49 U
53 U 53 U 50 U 44 U 49 U

270 U 270 U 260 U 230 U 250 U
270 U 270 U 260 U 230 U 250 U
11 U 11 U 7.8 J 14 14
11 U 11 U 5.8 J 14 14

110 U 110 U 100 U 90 U 99 U
5.7 J 3.6 J 20  52  50  
110 U 110 U 100 U 90 U 99 U
110 U 110 U 100 U 90 U 99 U
12  9.5 J 53  120 130
13  9.5 J 53  140  140  
16  12  72  200  190  
10 J 7.6 J 42  120  120  
3.9 J 3.9 J 25  61  65  
53 U 53 U 50 U 44 U 49 U
11 U 11 U 10 U 9 U 9.9 U

530 U 530 U 500 U 91 J 80 J 
53 U 53 U 50 U 41 J 38 J 

270 U 270 U 260 U 230 U 250 U
11 U 11 U 5.2 J 11  7.8 J 
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

Chrysene 170 1,300 NSL NSL NSL ug/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL ug/kg
Dibenzofuran NSL NSL 104000 NSL NSL ug/kg
Diethyl phthalate NSL NSL NSL NSL NSL ug/kg
Dimethyl phthalate NSL NSL NSL NSL NSL ug/kg
Di-n-butyl phthalate NSL NSL 2440000 NSL NSL ug/kg
Di-n-octyl phthalate NSL NSL 520000 NSL NSL ug/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 ug/kg
Fluorene 77 540 850000 1,200,000 4,120,000 ug/kg
Hexachlorobenzene NSL NSL 5000 NSL NSL ug/kg
Hexachlorobutadiene NSL NSL 6000 6,000 37,000 ug/kg
Hexachlorocyclopentadiene NSL NSL 2000 NSL NSL ug/kg
Hexachloroethane NSL NSL NSL NSL NSL ug/kg
Indeno[1,2,3-cd]pyrene NSL NSL NSL NSL NSL ug/kg
Isophorone NSL NSL NSL NSL NSL ug/kg
Methylphenol, 3 & 4 NSL NSL NSL NSL NSL ug/kg
Naphthalene 180 560 10000 24,000 28,000 ug/kg
Nitrobenzene NSL NSL NSL NSL NSL ug/kg
N-Nitrosodi-n-propylamine NSL NSL 700 NSL NSL ug/kg
N-Nitrosodiphenylamine NSL NSL 1950000 NSL NSL ug/kg
Pentachlorophenol NSL NSL 80000 NSL NSL ug/kg
Phenanthrene 200 1,200 NSL NSL NSL ug/kg
Phenol NSL NSL 1,500,000 NSL NSL ug/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 ug/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

SVOCs = Semivolatile organic compounds

ug/kg = micrograms per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , 
MPCA February 2007.

EP-SB4 EP-SB4 EP-SB4 EP-SB5 EP-SB5
SL22-EP-SB4-

4080
SL22-EP-SB4-

8012
SL22-EP-SB4-

1215
SL22-EP-SB5-

0040
SL22-EP-SB5-

4080
01/20/2022 01/20/2022 01/20/2022 01/19/2022 01/19/2022

4-8 8-12 12-15 0-4 4-8

14  11  61  150  140  
11 U 11 U 9.7 J 30  35
53 U 53 U 50 U 25 J 23 J 
53 U 53 U 50 U 44 U 49 U
53 U 53 U 50 U 44 U 49 U
53 U 53 U 50 U 34 J 30 J 
53 U 53 U 50 U 44 U 49 U
24  18  110  180  180  

3.7 J 2.5 J 13  25  27  
11 U 11 U 10 U 9 U 9.9 U
11 U 11 U 10 U 9 U 9.9 U
53 U 53 U 50 U 44 U 49 U
53 U 53 U 50 U 44 U 49 U
9.5 J 7.6 J 38  110  100  
53 U 53 U 50 U 44 U 49 U
53 U 53 U 50 U 44 U 49 U
9.7 J 6.9 J 18  81  88  
110 U 110 U 100 U 90 U 99 U
11 U 11 U 10 U 9 U 9.9 U
53 U 53 U 50 U 44 U 49 U

270 U 270 U 260 U 230 U 250 U
17  11  59  140  120  
53 U 53 U 50 U 44 U 49 U
24  16  97  210 220
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs
1,1'-Biphenyl NSL NSL NSL NSL NSL ug/kg
2,2'-oxybis[1-chloropropane] NSL NSL NSL NSL NSL ug/kg
2,4,5-Trichlorophenol NSL NSL 1920000 NSL NSL ug/kg
2,4,6-Trichlorophenol NSL NSL 595000 NSL NSL ug/kg
2,4-Dichlorophenol NSL NSL 48000 NSL NSL ug/kg
2,4-Dimethylphenol NSL NSL 390000 NSL NSL ug/kg
2,4-Dinitrophenol NSL NSL NSL NSL NSL ug/kg
2,4-Dinitrotoluene NSL NSL 50000 NSL NSL ug/kg
2,6-Dinitrotoluene NSL NSL 25000 NSL NSL ug/kg
2-Chloronaphthalene NSL NSL NSL NSL NSL ug/kg
2-Chlorophenol NSL NSL NSL NSL NSL ug/kg
2-Methylnaphthalene 20 200 100000 120,000 369,000 ug/kg
2-Methylphenol NSL NSL 75000 NSL NSL ug/kg
2-Nitroaniline NSL NSL NSL NSL NSL ug/kg
2-Nitrophenol NSL NSL NSL NSL NSL ug/kg
3,3'-Dichlorobenzidine NSL NSL 25000 NSL NSL ug/kg
3-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4,6-Dinitro-2-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Bromophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Chloro-3-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Chloroaniline NSL NSL NSL NSL NSL ug/kg
4-Chlorophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4-Nitrophenol NSL NSL NSL NSL NSL ug/kg
Acenaphthene 6.7 89 1200000 1,860,000 5,260,000 ug/kg
Acenaphthylene 5.9 130 NSL NSL NSL ug/kg
Acetophenone NSL NSL NSL NSL NSL ug/kg
Anthracene 57 850 7880000 10,000,000 45,400,000 ug/kg
Atrazine NSL NSL NSL NSL NSL ug/kg
Benzaldehyde NSL NSL NSL NSL NSL ug/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL ug/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL ug/kg
Benzo[b]fluoranthene NSL NSL NSL NSL NSL ug/kg
Benzo[g,h,i]perylene NSL NSL NSL NSL NSL ug/kg
Benzo[k]fluoranthene NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethoxy)methane NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethyl)ether NSL NSL 2500 6,000 NSL ug/kg
Bis(2-ethylhexyl) phthalate NSL NSL 570000 NSL NSL ug/kg
Butyl benzyl phthalate NSL NSL 580000 NSL NSL ug/kg
Caprolactam NSL NSL NSL NSL NSL ug/kg
Carbazole NSL NSL 700000 NSL NSL ug/kg

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

EP-SB5 EP-SB6 EP-SB6 EP-SB6 EP-SB6
SL22-EP-SB5-

8012
SL22-EP-SB6-

0040
SL22-EP-SB6-

4080
SL22-EP-SB6-

4080FD
SL22-EP-SB6-

8012
01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022

8-12 0-4 4-8 4-8 8-12

39 U 44 U 50 U 47 U 54 U
8 U 8.9 U 10 U 9.5 U 11 U

39 U 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U
8 U 8.9 U 10 U 9.5 U 11 U

39 U 44 U 50 U 47 U 54 U
390 U 440 U 500 U 470 U 540 U
39 U 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U
8 U 8.9 U 10 U 9.5 U 11 U

39 U 44 U 50 U 47 U 54 U
9.9  12  4.5 J 6 J 5.7 J 
39 U 44 U 50 U 47 U 54 U

200 U 220 U 260 U 240 U 280 U
39 U 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U

200 U 220 U 260 U 240 U 280 U
200 U 220 U 260 U 240 U 280 U
39 U 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U

200 U 220 U 260 U 240 U 280 U
200 U 220 U 260 U 240 U 280 U
7.9 J 2.7 J 10 U 9.5 U 11 U
6.8 J 3.9 J 3.4 J 3.6 J 3.2 J 
80 U 89 U 100 U 95 U 110 U
18  7.4 J 7.6 J 9.2 J 7.9 J 
80 U 89 U 100 U 95 U 110 U
80 U 89 U 100 U 95 U 110 U
47  24  21  26  21  
42  24  21  23  20  
48  28  22  26  24  
31  20  14  18  17  
18  10  9.8 J 11  9.1 J 
39 U 44 U 50 U 47 U 54 U
8 U 8.9 U 10 U 9.5 U 11 U

390 U 440 U 500 U 470 U 540 U
39 U 44 U 50 U 47 U 54 U

200 U 220 U 260 U 240 U 280 U
4.6 J 2.5 J 10 U 9.5 U 11 U
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

Chrysene 170 1,300 NSL NSL NSL ug/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL ug/kg
Dibenzofuran NSL NSL 104000 NSL NSL ug/kg
Diethyl phthalate NSL NSL NSL NSL NSL ug/kg
Dimethyl phthalate NSL NSL NSL NSL NSL ug/kg
Di-n-butyl phthalate NSL NSL 2440000 NSL NSL ug/kg
Di-n-octyl phthalate NSL NSL 520000 NSL NSL ug/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 ug/kg
Fluorene 77 540 850000 1,200,000 4,120,000 ug/kg
Hexachlorobenzene NSL NSL 5000 NSL NSL ug/kg
Hexachlorobutadiene NSL NSL 6000 6,000 37,000 ug/kg
Hexachlorocyclopentadiene NSL NSL 2000 NSL NSL ug/kg
Hexachloroethane NSL NSL NSL NSL NSL ug/kg
Indeno[1,2,3-cd]pyrene NSL NSL NSL NSL NSL ug/kg
Isophorone NSL NSL NSL NSL NSL ug/kg
Methylphenol, 3 & 4 NSL NSL NSL NSL NSL ug/kg
Naphthalene 180 560 10000 24,000 28,000 ug/kg
Nitrobenzene NSL NSL NSL NSL NSL ug/kg
N-Nitrosodi-n-propylamine NSL NSL 700 NSL NSL ug/kg
N-Nitrosodiphenylamine NSL NSL 1950000 NSL NSL ug/kg
Pentachlorophenol NSL NSL 80000 NSL NSL ug/kg
Phenanthrene 200 1,200 NSL NSL NSL ug/kg
Phenol NSL NSL 1,500,000 NSL NSL ug/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 ug/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

SVOCs = Semivolatile organic compounds

ug/kg = micrograms per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , 
MPCA February 2007.

EP-SB5 EP-SB6 EP-SB6 EP-SB6 EP-SB6
SL22-EP-SB5-

8012
SL22-EP-SB6-

0040
SL22-EP-SB6-

4080
SL22-EP-SB6-

4080FD
SL22-EP-SB6-

8012
01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022

8-12 0-4 4-8 4-8 8-12

53  29  22  26  23  
8.3  5.9 J 10 U 9.5 U 11 U
39 U 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U
34 J 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U
83  35  32  36  29  
11  3.6 J 4 J 4.6 J 3.2 J 
8 U 8.9 U 10 U 9.5 U 11 U
8 U 8.9 U 10 U 9.5 U 11 U

39 U 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U
26  16  14  15  12  
39 U 44 U 50 U 47 U 54 U
39 U 44 U 50 U 47 U 54 U
21  15  12  15  13  
80 U 88 U 100 U 94 U 110 U
8 U 8.9 U 10 U 9.5 U 11 U

39 U 44 U 50 U 47 U 54 U
200 U 220 U 260 U 240 U 280 U
58  24  18  22  17  
39 U 44 U 50 U 47 U 54 U
75  37  34  39  31  
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs
1,1'-Biphenyl NSL NSL NSL NSL NSL ug/kg
2,2'-oxybis[1-chloropropane] NSL NSL NSL NSL NSL ug/kg
2,4,5-Trichlorophenol NSL NSL 1920000 NSL NSL ug/kg
2,4,6-Trichlorophenol NSL NSL 595000 NSL NSL ug/kg
2,4-Dichlorophenol NSL NSL 48000 NSL NSL ug/kg
2,4-Dimethylphenol NSL NSL 390000 NSL NSL ug/kg
2,4-Dinitrophenol NSL NSL NSL NSL NSL ug/kg
2,4-Dinitrotoluene NSL NSL 50000 NSL NSL ug/kg
2,6-Dinitrotoluene NSL NSL 25000 NSL NSL ug/kg
2-Chloronaphthalene NSL NSL NSL NSL NSL ug/kg
2-Chlorophenol NSL NSL NSL NSL NSL ug/kg
2-Methylnaphthalene 20 200 100000 120,000 369,000 ug/kg
2-Methylphenol NSL NSL 75000 NSL NSL ug/kg
2-Nitroaniline NSL NSL NSL NSL NSL ug/kg
2-Nitrophenol NSL NSL NSL NSL NSL ug/kg
3,3'-Dichlorobenzidine NSL NSL 25000 NSL NSL ug/kg
3-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4,6-Dinitro-2-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Bromophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Chloro-3-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Chloroaniline NSL NSL NSL NSL NSL ug/kg
4-Chlorophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4-Nitrophenol NSL NSL NSL NSL NSL ug/kg
Acenaphthene 6.7 89 1200000 1,860,000 5,260,000 ug/kg
Acenaphthylene 5.9 130 NSL NSL NSL ug/kg
Acetophenone NSL NSL NSL NSL NSL ug/kg
Anthracene 57 850 7880000 10,000,000 45,400,000 ug/kg
Atrazine NSL NSL NSL NSL NSL ug/kg
Benzaldehyde NSL NSL NSL NSL NSL ug/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL ug/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL ug/kg
Benzo[b]fluoranthene NSL NSL NSL NSL NSL ug/kg
Benzo[g,h,i]perylene NSL NSL NSL NSL NSL ug/kg
Benzo[k]fluoranthene NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethoxy)methane NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethyl)ether NSL NSL 2500 6,000 NSL ug/kg
Bis(2-ethylhexyl) phthalate NSL NSL 570000 NSL NSL ug/kg
Butyl benzyl phthalate NSL NSL 580000 NSL NSL ug/kg
Caprolactam NSL NSL NSL NSL NSL ug/kg
Carbazole NSL NSL 700000 NSL NSL ug/kg

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

EP-SB6 EP-SB7 EP-SB7 EP-SB7 EP-SB8
SL22-EP-SB6-

1215
SL22-EP-SB7-

0040
SL22-EP-SB7-

4080
SL22-EP-SB7-

8012
SL22-EP-SB8-

0035
01/19/2022 01/21/2022 01/21/2022 01/21/2022 01/20/2022

12-15 0-4 4-8 8-12 0-3.5

43 U 48 U 43 U 47 U 42 U
8.8 U 9.8 U 8.8 U 9.6 U 8.4 U
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U
8.8 U 9.8 U 8.8 U 9.6 U 8.4 U
43 U 48 U 43 U 47 U 42 U

430 U 480 U 430 U 470 U 420 U
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U
8.8 U 9.8 U 8.8 U 9.6 U 8.4 U
43 U 48 U 43 U 47 U 42 U
5.8 J 9.8  10  4 J 12  
43 U 48 U 43 U 47 U 42 U

220 U 250 U 220 U 240 U 210 U
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U

220 U 250 U 220 U 240 U 210 U
220 U 250 U 220 U 240 U 210 U
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U

220 U 250 U 220 U 240 U 210 U
220 U 250 U 220 U 240 U 210 U

4 J 4.8 J 5.8 J 9.6 U 11
4.4 J 3.7 J 3.6 J 9.6 U 3.7 J 
88 U 98 U 88 U 96 U 84 U
16  22  16  5.1 J 20  
88 U 98 U 88 U 96 U 84 U
88 U 98 U 88 U 96 U 7.6 J 
36  46  35  12  38  
31  46  34  12  36  
35  57  46  15  48  
23  35  28  11  31  
13  20  15  6.1 J 17  
43 U 48 U 43 U 47 U 42 U
8.8 U 9.8 U 8.8 U 9.6 U 8.4 U
430 U 480 U 430 U 470 U 420 U
43 U 48 U 43 U 47 U 42 U

220 U 250 U 220 U 240 U 210 U
5 J 3.9 J 4.1 J 9.6 U 5.7 J 
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

Chrysene 170 1,300 NSL NSL NSL ug/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL ug/kg
Dibenzofuran NSL NSL 104000 NSL NSL ug/kg
Diethyl phthalate NSL NSL NSL NSL NSL ug/kg
Dimethyl phthalate NSL NSL NSL NSL NSL ug/kg
Di-n-butyl phthalate NSL NSL 2440000 NSL NSL ug/kg
Di-n-octyl phthalate NSL NSL 520000 NSL NSL ug/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 ug/kg
Fluorene 77 540 850000 1,200,000 4,120,000 ug/kg
Hexachlorobenzene NSL NSL 5000 NSL NSL ug/kg
Hexachlorobutadiene NSL NSL 6000 6,000 37,000 ug/kg
Hexachlorocyclopentadiene NSL NSL 2000 NSL NSL ug/kg
Hexachloroethane NSL NSL NSL NSL NSL ug/kg
Indeno[1,2,3-cd]pyrene NSL NSL NSL NSL NSL ug/kg
Isophorone NSL NSL NSL NSL NSL ug/kg
Methylphenol, 3 & 4 NSL NSL NSL NSL NSL ug/kg
Naphthalene 180 560 10000 24,000 28,000 ug/kg
Nitrobenzene NSL NSL NSL NSL NSL ug/kg
N-Nitrosodi-n-propylamine NSL NSL 700 NSL NSL ug/kg
N-Nitrosodiphenylamine NSL NSL 1950000 NSL NSL ug/kg
Pentachlorophenol NSL NSL 80000 NSL NSL ug/kg
Phenanthrene 200 1,200 NSL NSL NSL ug/kg
Phenol NSL NSL 1,500,000 NSL NSL ug/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 ug/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

SVOCs = Semivolatile organic compounds

ug/kg = micrograms per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , 
MPCA February 2007.

EP-SB6 EP-SB7 EP-SB7 EP-SB7 EP-SB8
SL22-EP-SB6-

1215
SL22-EP-SB7-

0040
SL22-EP-SB7-

4080
SL22-EP-SB7-

8012
SL22-EP-SB8-

0035
01/19/2022 01/21/2022 01/21/2022 01/21/2022 01/20/2022

12-15 0-4 4-8 8-12 0-3.5

40  49  40  14  46  
9.3  11  6.7 J 9.6 U 9.4  
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U
66  80  70  20  88  

8.3 J 8.9 J 9.5  2.4 J 14  
8.8 U 9.8 U 8.8 U 9.6 U 8.4 U
8.8 U 9.8 U 8.8 U 9.6 U 8.4 U
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U
19  30  24  9.7  27  
43 U 48 U 43 U 47 U 42 U
43 U 48 U 43 U 47 U 42 U
10  23  18  8.7 J 19  
87 U 97 U 88 U 95 U 84 U
8.8 U 9.8 U 8.8 U 9.6 U 8.4 U
43 U 48 U 43 U 47 U 42 U

220 U 250 U 220 U 240 U 210 U
56  53  44  14  71  
43 U 48 U 43 U 47 U 42 U
65  71  61  18  79  



EA Engineering, Science, and Technology, Inc., PBC Table 3B SVOCs Results
February 2022

Erie Pier - Spirit Lake Estuary Site

EA Project No: 1609801 
Page 11

Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs
1,1'-Biphenyl NSL NSL NSL NSL NSL ug/kg
2,2'-oxybis[1-chloropropane] NSL NSL NSL NSL NSL ug/kg
2,4,5-Trichlorophenol NSL NSL 1920000 NSL NSL ug/kg
2,4,6-Trichlorophenol NSL NSL 595000 NSL NSL ug/kg
2,4-Dichlorophenol NSL NSL 48000 NSL NSL ug/kg
2,4-Dimethylphenol NSL NSL 390000 NSL NSL ug/kg
2,4-Dinitrophenol NSL NSL NSL NSL NSL ug/kg
2,4-Dinitrotoluene NSL NSL 50000 NSL NSL ug/kg
2,6-Dinitrotoluene NSL NSL 25000 NSL NSL ug/kg
2-Chloronaphthalene NSL NSL NSL NSL NSL ug/kg
2-Chlorophenol NSL NSL NSL NSL NSL ug/kg
2-Methylnaphthalene 20 200 100000 120,000 369,000 ug/kg
2-Methylphenol NSL NSL 75000 NSL NSL ug/kg
2-Nitroaniline NSL NSL NSL NSL NSL ug/kg
2-Nitrophenol NSL NSL NSL NSL NSL ug/kg
3,3'-Dichlorobenzidine NSL NSL 25000 NSL NSL ug/kg
3-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4,6-Dinitro-2-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Bromophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Chloro-3-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Chloroaniline NSL NSL NSL NSL NSL ug/kg
4-Chlorophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4-Nitrophenol NSL NSL NSL NSL NSL ug/kg
Acenaphthene 6.7 89 1200000 1,860,000 5,260,000 ug/kg
Acenaphthylene 5.9 130 NSL NSL NSL ug/kg
Acetophenone NSL NSL NSL NSL NSL ug/kg
Anthracene 57 850 7880000 10,000,000 45,400,000 ug/kg
Atrazine NSL NSL NSL NSL NSL ug/kg
Benzaldehyde NSL NSL NSL NSL NSL ug/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL ug/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL ug/kg
Benzo[b]fluoranthene NSL NSL NSL NSL NSL ug/kg
Benzo[g,h,i]perylene NSL NSL NSL NSL NSL ug/kg
Benzo[k]fluoranthene NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethoxy)methane NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethyl)ether NSL NSL 2500 6,000 NSL ug/kg
Bis(2-ethylhexyl) phthalate NSL NSL 570000 NSL NSL ug/kg
Butyl benzyl phthalate NSL NSL 580000 NSL NSL ug/kg
Caprolactam NSL NSL NSL NSL NSL ug/kg
Carbazole NSL NSL 700000 NSL NSL ug/kg

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

EP-SB8 EP-SB9 EP-SB9 EP-SB9 EP-SB9
SL22-EP-SB8-

3570
SL22-EP-SB9-

0040
SL22-EP-SB9-

4080
SL22-EP-SB9-

8012
SL22-EP-SB9-

1215
01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

3.5-7 0-4 4-8 8-12 12-15

48 U 42 U 40 U 40 U 44 U
9.8 U 8.6 U 8.1 U 8.1 U 9 U
48 U 42 U 40 U 40 U 44 U
48 U 42 U 40 U 40 U 44 U
9.8 U 8.6 U 8.1 U 8.1 U 9 U
48 U 42 U 40 U 40 U 44 U

480 U 420 U 400 U 400 U 440 U
48 U 42 U 40 U 40 U 44 U
48 U 42 U 40 U 40 U 44 U
9.8 U 8.6 U 8.1 U 8.1 U 9 U
48 U 42 U 40 U 40 U 44 U
13  57 33 37 8.6 J 
48 U 42 U 40 U 40 U 44 U

250 U 220 U 200 U 210 U 230 U
48 U 42 U 40 U 40 U 44 U
48 U 42 U 40 U 40 U 44 U

250 U 220 U 200 U 210 U 230 U
250 U 220 U 200 U 210 U 230 U
48 U 42 U 40 U 40 U 44 U
48 U 42 U 40 U 40 U 44 U
48 U 42 U 40 U 40 U 44 U
48 U 42 U 40 U 40 U 44 U

250 U 220 U 200 U 210 U 230 U
250 U 220 U 200 U 210 U 230 U
6.2 J 17 8.2 18 4.5 J 
5.2 J 17 15 11 3.8 J 
98 U 86 U 81 U 81 U 90 U
18  66 32  48  12  
98 U 86 U 81 U 81 U 90 U
98 U 86 U 81 U 81 U 90 U
47  150 81  100  26  
48  150  79  96  25  
60  190  98  130  29  
40  110  68  81  18  
21  71  30  50  11  
48 U 42 U 40 U 40 U 44 U
9.8 U 8.6 U 8.1 U 8.1 U 9 U
480 U 75 J 400 U 95 J 440 U
48 U 34 J 40 U 50  44 U

250 U 220 U 200 U 210 U 230 U
6.1 J 9.3  5.5 J 9.5  2.4 J 
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

Chrysene 170 1,300 NSL NSL NSL ug/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL ug/kg
Dibenzofuran NSL NSL 104000 NSL NSL ug/kg
Diethyl phthalate NSL NSL NSL NSL NSL ug/kg
Dimethyl phthalate NSL NSL NSL NSL NSL ug/kg
Di-n-butyl phthalate NSL NSL 2440000 NSL NSL ug/kg
Di-n-octyl phthalate NSL NSL 520000 NSL NSL ug/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 ug/kg
Fluorene 77 540 850000 1,200,000 4,120,000 ug/kg
Hexachlorobenzene NSL NSL 5000 NSL NSL ug/kg
Hexachlorobutadiene NSL NSL 6000 6,000 37,000 ug/kg
Hexachlorocyclopentadiene NSL NSL 2000 NSL NSL ug/kg
Hexachloroethane NSL NSL NSL NSL NSL ug/kg
Indeno[1,2,3-cd]pyrene NSL NSL NSL NSL NSL ug/kg
Isophorone NSL NSL NSL NSL NSL ug/kg
Methylphenol, 3 & 4 NSL NSL NSL NSL NSL ug/kg
Naphthalene 180 560 10000 24,000 28,000 ug/kg
Nitrobenzene NSL NSL NSL NSL NSL ug/kg
N-Nitrosodi-n-propylamine NSL NSL 700 NSL NSL ug/kg
N-Nitrosodiphenylamine NSL NSL 1950000 NSL NSL ug/kg
Pentachlorophenol NSL NSL 80000 NSL NSL ug/kg
Phenanthrene 200 1,200 NSL NSL NSL ug/kg
Phenol NSL NSL 1,500,000 NSL NSL ug/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 ug/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

SVOCs = Semivolatile organic compounds

ug/kg = micrograms per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , 
MPCA February 2007.

EP-SB8 EP-SB9 EP-SB9 EP-SB9 EP-SB9
SL22-EP-SB8-

3570
SL22-EP-SB9-

0040
SL22-EP-SB9-

4080
SL22-EP-SB9-

8012
SL22-EP-SB9-

1215
01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

3.5-7 0-4 4-8 8-12 12-15

52  160  92  110  31  
12  38 19  23  9 U
48 U 28 J 16 J 22 J 44 U
48 U 42 U 40 U 40 U 44 U
48 U 42 U 40 U 40 U 44 U
48 U 32 J 40 U 40 U 37 J 
48 U 42 U 40 U 40 U 44 U
84  200  140  160  47  
10  33  16  30  7.2 J 

9.8 U 8.6 U 8.1 U 8.1 U 9 U
9.8 U 8.6 U 8.1 U 8.1 U 9 U
48 U 42 U 40 U 40 U 44 U
48 U 42 U 40 U 40 U 44 U
36  110  58  72  13  
48 U 42 U 40 U 40 U 44 U
48 U 14 J 40 U 40 U 44 U
17  130  64  74  20  
98 U 86 U 80 U 81 U 90 U
9.8 U 8.6 U 8.1 U 8.1 U 9 U
48 U 42 U 40 U 40 U 44 U

250 U 220 U 200 U 210 U 230 U
53  150  77  130  27  
48 U 42 U 40 U 40 U 44 U
84  260 120  210 49  
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs
1,1'-Biphenyl NSL NSL NSL NSL NSL ug/kg
2,2'-oxybis[1-chloropropane] NSL NSL NSL NSL NSL ug/kg
2,4,5-Trichlorophenol NSL NSL 1920000 NSL NSL ug/kg
2,4,6-Trichlorophenol NSL NSL 595000 NSL NSL ug/kg
2,4-Dichlorophenol NSL NSL 48000 NSL NSL ug/kg
2,4-Dimethylphenol NSL NSL 390000 NSL NSL ug/kg
2,4-Dinitrophenol NSL NSL NSL NSL NSL ug/kg
2,4-Dinitrotoluene NSL NSL 50000 NSL NSL ug/kg
2,6-Dinitrotoluene NSL NSL 25000 NSL NSL ug/kg
2-Chloronaphthalene NSL NSL NSL NSL NSL ug/kg
2-Chlorophenol NSL NSL NSL NSL NSL ug/kg
2-Methylnaphthalene 20 200 100000 120,000 369,000 ug/kg
2-Methylphenol NSL NSL 75000 NSL NSL ug/kg
2-Nitroaniline NSL NSL NSL NSL NSL ug/kg
2-Nitrophenol NSL NSL NSL NSL NSL ug/kg
3,3'-Dichlorobenzidine NSL NSL 25000 NSL NSL ug/kg
3-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4,6-Dinitro-2-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Bromophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Chloro-3-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Chloroaniline NSL NSL NSL NSL NSL ug/kg
4-Chlorophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4-Nitrophenol NSL NSL NSL NSL NSL ug/kg
Acenaphthene 6.7 89 1200000 1,860,000 5,260,000 ug/kg
Acenaphthylene 5.9 130 NSL NSL NSL ug/kg
Acetophenone NSL NSL NSL NSL NSL ug/kg
Anthracene 57 850 7880000 10,000,000 45,400,000 ug/kg
Atrazine NSL NSL NSL NSL NSL ug/kg
Benzaldehyde NSL NSL NSL NSL NSL ug/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL ug/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL ug/kg
Benzo[b]fluoranthene NSL NSL NSL NSL NSL ug/kg
Benzo[g,h,i]perylene NSL NSL NSL NSL NSL ug/kg
Benzo[k]fluoranthene NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethoxy)methane NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethyl)ether NSL NSL 2500 6,000 NSL ug/kg
Bis(2-ethylhexyl) phthalate NSL NSL 570000 NSL NSL ug/kg
Butyl benzyl phthalate NSL NSL 580000 NSL NSL ug/kg
Caprolactam NSL NSL NSL NSL NSL ug/kg
Carbazole NSL NSL 700000 NSL NSL ug/kg

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

EP-SB9 EP-SB10 EP-SB10 EP-SB11 EP-SB11
SL22-EP-SB9-

1215FD
SL22-EP-SB10-

0040
SL22-EP-SB10-

4080
SL22-EP-SB11-

0040
SL22-EP-SB11-

4080
01/20/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022

12-15 0-4 4-8 0-4 4-8

44 U 45 U 45 U 42 U 45 U
8.9 U 9.1 U 9.2 U 8.5 U 9.2 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U
8.9 U 9.1 U 9.2 U 8.5 U 9.2 U
44 U 45 U 45 U 42 U 45 U

440 U 450 U 450 U 420 U 450 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U
8.9 U 9.1 U 9.2 U 8.5 U 9.2 U
44 U 45 U 45 U 42 U 45 U
18  11  8.2 J 6.5 J 5.6 J 
44 U 45 U 45 U 42 U 45 U

220 U 230 U 230 U 220 U 230 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U

220 U 230 U 230 U 220 U 230 U
220 U 230 U 230 U 220 U 230 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U

220 U 230 U 230 U 220 U 230 U
220 U 230 U 230 U 220 U 230 U
6.8 J 3.5 J 2.6 J 3.2 J 2.8 J 
7.9 J 6 J 5.3 J 2.4 J 2.7 J 
89 U 91 U 92 U 85 U 92 U
25  14  10  7.4 J 7.2 J 
89 U 91 U 92 U 85 U 92 U
89 U 91 U 92 U 85 U 92 U
50  46  29  20  21  
50  52  34  19  18  
57  48  39  23  20  
38  34  22  15  14  
22  18  9.2  8.1 J 7.9 J 
44 U 45 U 45 U 42 U 45 U
8.9 U 9.1 U 9.2 U 8.5 U 9.2 U
440 U 450 U 450 U 420 U 450 U
44 U 45 U 45 U 42 U 45 U

220 U 230 U 230 U 220 U 230 U
3.8 J 2.7 J 9.2 U 2.3 J 2.6 J 



EA Engineering, Science, and Technology, Inc., PBC Table 3B SVOCs Results
February 2022

Erie Pier - Spirit Lake Estuary Site

EA Project No: 1609801 
Page 14

Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

Chrysene 170 1,300 NSL NSL NSL ug/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL ug/kg
Dibenzofuran NSL NSL 104000 NSL NSL ug/kg
Diethyl phthalate NSL NSL NSL NSL NSL ug/kg
Dimethyl phthalate NSL NSL NSL NSL NSL ug/kg
Di-n-butyl phthalate NSL NSL 2440000 NSL NSL ug/kg
Di-n-octyl phthalate NSL NSL 520000 NSL NSL ug/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 ug/kg
Fluorene 77 540 850000 1,200,000 4,120,000 ug/kg
Hexachlorobenzene NSL NSL 5000 NSL NSL ug/kg
Hexachlorobutadiene NSL NSL 6000 6,000 37,000 ug/kg
Hexachlorocyclopentadiene NSL NSL 2000 NSL NSL ug/kg
Hexachloroethane NSL NSL NSL NSL NSL ug/kg
Indeno[1,2,3-cd]pyrene NSL NSL NSL NSL NSL ug/kg
Isophorone NSL NSL NSL NSL NSL ug/kg
Methylphenol, 3 & 4 NSL NSL NSL NSL NSL ug/kg
Naphthalene 180 560 10000 24,000 28,000 ug/kg
Nitrobenzene NSL NSL NSL NSL NSL ug/kg
N-Nitrosodi-n-propylamine NSL NSL 700 NSL NSL ug/kg
N-Nitrosodiphenylamine NSL NSL 1950000 NSL NSL ug/kg
Pentachlorophenol NSL NSL 80000 NSL NSL ug/kg
Phenanthrene 200 1,200 NSL NSL NSL ug/kg
Phenol NSL NSL 1,500,000 NSL NSL ug/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 ug/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

SVOCs = Semivolatile organic compounds

ug/kg = micrograms per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , 
MPCA February 2007.

EP-SB9 EP-SB10 EP-SB10 EP-SB11 EP-SB11
SL22-EP-SB9-

1215FD
SL22-EP-SB10-

0040
SL22-EP-SB10-

4080
SL22-EP-SB11-

0040
SL22-EP-SB11-

4080
01/20/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022

12-15 0-4 4-8 0-4 4-8

57  49  33  23  20  
11  8.1 J 7 J 8.5 U 9.2 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U
120  74  41  35  35  
13  5.1 J 4.6 J 4.9 J 4 J 

8.9 U 9.1 U 9.2 U 8.5 U 9.2 U
8.9 U 9.1 U 9.2 U 8.5 U 9.2 U
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U
32  26  20  14  11  
44 U 45 U 45 U 42 U 45 U
44 U 45 U 45 U 42 U 45 U
35  17  19  8.8  9 J 
88 U 91 U 91 U 84 U 91 U
8.9 U 9.1 U 9.2 U 8.5 U 9.2 U
44 U 45 U 45 U 42 U 45 U

220 U 230 U 230 U 220 U 230 U
53  41  25  23  23  
44 U 45 U 45 U 42 U 45 U
84  74  42  37  36  
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs
1,1'-Biphenyl NSL NSL NSL NSL NSL ug/kg
2,2'-oxybis[1-chloropropane] NSL NSL NSL NSL NSL ug/kg
2,4,5-Trichlorophenol NSL NSL 1920000 NSL NSL ug/kg
2,4,6-Trichlorophenol NSL NSL 595000 NSL NSL ug/kg
2,4-Dichlorophenol NSL NSL 48000 NSL NSL ug/kg
2,4-Dimethylphenol NSL NSL 390000 NSL NSL ug/kg
2,4-Dinitrophenol NSL NSL NSL NSL NSL ug/kg
2,4-Dinitrotoluene NSL NSL 50000 NSL NSL ug/kg
2,6-Dinitrotoluene NSL NSL 25000 NSL NSL ug/kg
2-Chloronaphthalene NSL NSL NSL NSL NSL ug/kg
2-Chlorophenol NSL NSL NSL NSL NSL ug/kg
2-Methylnaphthalene 20 200 100000 120,000 369,000 ug/kg
2-Methylphenol NSL NSL 75000 NSL NSL ug/kg
2-Nitroaniline NSL NSL NSL NSL NSL ug/kg
2-Nitrophenol NSL NSL NSL NSL NSL ug/kg
3,3'-Dichlorobenzidine NSL NSL 25000 NSL NSL ug/kg
3-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4,6-Dinitro-2-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Bromophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Chloro-3-methylphenol NSL NSL NSL NSL NSL ug/kg
4-Chloroaniline NSL NSL NSL NSL NSL ug/kg
4-Chlorophenyl phenyl ether NSL NSL NSL NSL NSL ug/kg
4-Nitroaniline NSL NSL NSL NSL NSL ug/kg
4-Nitrophenol NSL NSL NSL NSL NSL ug/kg
Acenaphthene 6.7 89 1200000 1,860,000 5,260,000 ug/kg
Acenaphthylene 5.9 130 NSL NSL NSL ug/kg
Acetophenone NSL NSL NSL NSL NSL ug/kg
Anthracene 57 850 7880000 10,000,000 45,400,000 ug/kg
Atrazine NSL NSL NSL NSL NSL ug/kg
Benzaldehyde NSL NSL NSL NSL NSL ug/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL ug/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL ug/kg
Benzo[b]fluoranthene NSL NSL NSL NSL NSL ug/kg
Benzo[g,h,i]perylene NSL NSL NSL NSL NSL ug/kg
Benzo[k]fluoranthene NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethoxy)methane NSL NSL NSL NSL NSL ug/kg
Bis(2-chloroethyl)ether NSL NSL 2500 6,000 NSL ug/kg
Bis(2-ethylhexyl) phthalate NSL NSL 570000 NSL NSL ug/kg
Butyl benzyl phthalate NSL NSL 580000 NSL NSL ug/kg
Caprolactam NSL NSL NSL NSL NSL ug/kg
Carbazole NSL NSL 700000 NSL NSL ug/kg

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

EP-SB12 EP-SB12 EP-SB12
SL22-EP-SB12-

0040
SL22-EP-SB12-

0040FD
SL22-EP-SB12-

4080
01/18/2022 01/18/2022 01/18/2022

0-4 0-4 4-8

42 U 40 U 42 U
8.5 U 8.2 U 8.5 U
42 U 40 U 42 U
42 U 40 U 42 U
8.5 U 8.2 U 8.5 U
42 U 40 U 42 U

420 U 400 U 420 U
42 U 40 U 42 U
42 U 40 U 42 U
8.5 U 8.2 U 8.5 U
42 U 40 U 42 U
7.3 J 13  10  
42 U 40 U 42 U

220 U 210 U 220 U
42 U 40 U 42 U
42 U 40 U 42 U

220 U 210 U 220 U
220 U 210 U 220 U
42 U 40 U 42 U
42 U 40 U 42 U
42 U 40 U 42 U
42 U 40 U 42 U

220 U 210 U 220 U
220 U 210 U 220 U
2.5 J 5.2 J 3.3 J 
5.4 J 8.6 5.1 J 
85 U 82 U 85 U
11  22  11  
85 U 82 U 85 U
85 U 82 U 85 U
34  63  34  
33  56  34  
38  66  43  
25  40  26  
15  20  11  
42 U 40 U 42 U
8.5 U 8.2 U 8.5 U
420 U 400 U 420 U
42 U 40 U 42 U

220 U 210 U 220 U
2.7 J 4.5 J 3 J 
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

SVOCs

Analyte
Level I 

SQTsa Level II SQTsa Recreational 

SRVsb

Industrial 

SRVsb

Residential 

SRVsb

Chrysene 170 1,300 NSL NSL NSL ug/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL ug/kg
Dibenzofuran NSL NSL 104000 NSL NSL ug/kg
Diethyl phthalate NSL NSL NSL NSL NSL ug/kg
Dimethyl phthalate NSL NSL NSL NSL NSL ug/kg
Di-n-butyl phthalate NSL NSL 2440000 NSL NSL ug/kg
Di-n-octyl phthalate NSL NSL 520000 NSL NSL ug/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 ug/kg
Fluorene 77 540 850000 1,200,000 4,120,000 ug/kg
Hexachlorobenzene NSL NSL 5000 NSL NSL ug/kg
Hexachlorobutadiene NSL NSL 6000 6,000 37,000 ug/kg
Hexachlorocyclopentadiene NSL NSL 2000 NSL NSL ug/kg
Hexachloroethane NSL NSL NSL NSL NSL ug/kg
Indeno[1,2,3-cd]pyrene NSL NSL NSL NSL NSL ug/kg
Isophorone NSL NSL NSL NSL NSL ug/kg
Methylphenol, 3 & 4 NSL NSL NSL NSL NSL ug/kg
Naphthalene 180 560 10000 24,000 28,000 ug/kg
Nitrobenzene NSL NSL NSL NSL NSL ug/kg
N-Nitrosodi-n-propylamine NSL NSL 700 NSL NSL ug/kg
N-Nitrosodiphenylamine NSL NSL 1950000 NSL NSL ug/kg
Pentachlorophenol NSL NSL 80000 NSL NSL ug/kg
Phenanthrene 200 1,200 NSL NSL NSL ug/kg
Phenol NSL NSL 1,500,000 NSL NSL ug/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 ug/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

SVOCs = Semivolatile organic compounds

ug/kg = micrograms per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , 
MPCA February 2007.

EP-SB12 EP-SB12 EP-SB12
SL22-EP-SB12-

0040
SL22-EP-SB12-

0040FD
SL22-EP-SB12-

4080
01/18/2022 01/18/2022 01/18/2022

0-4 0-4 4-8

39  64  38  
7 J 12  6.7 J 

42 U 40 U 42 U
42 U 40 U 42 U
42 U 40 U 42 U
42 U 40 U 42 U
42 U 40 U 42 U
53  92  51  

4.9 J 9  5.8 J 
8.5 U 8.2 U 8.5 U
8.5 U 8.2 U 8.5 U
42 U 40 U 42 U
42 U 40 U 42 U
21  33  22  
42 U 40 U 42 U
42 U 40 U 42 U
14  23  24  
85 U 82 U 85 U
8.5 U 8.2 U 8.5 U
42 U 40 U 42 U

220 U 210 U 220 U
30  55  32  
42 U 40 U 42 U
54  96  51  
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Location: EP-SB1 EP-SB1 EP-SB2 EP-SB2 EP-SB2 EP-SB3

Sample ID: SL22-EP-SB1-0045 SL22-EP-SB1-4590 SL22-EP-SB2-0045 SL22-EP-SB2-4590
SL22-EP-SB2-

4590FD
SL22-EP-SB3-0040

Sample Date: 1/21/2022 01/21/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

Depth Interval (ft): 0-4.5 4.5-9 0-4.5 4.5-9 4.5-9 0-4

PAHs
2-Methylnaphthalene 20 200 100,000 120,000 369,000 NSL µg/kg 5.1 J 25 27 28 17 35
Acenaphthene 6.7 89 1,200,000 1,860,000 5,260,000 NSL µg/kg 8.7 U 15 8 11 5.3 J 13
Acenaphthylene 5.9 130 NSL NSL NSL NSL µg/kg 8.7 U 3.3 J 11 16 8.1 J 27
Anthracene 57 850 7,880,000 10,000,000 45,400,000 NSL µg/kg 6.1 J 16 29 44 21 64
Benzo[a]anthracene 110 1,100 NSL NSL NSL NSL µg/kg 22 40 82 120 59 180
Benzo[a]pyrene 150 1,500 2,000 NSL NSL NSL µg/kg 23 39 79 110 56 190
Chrysene 170 1,300 NSL NSL NSL NSL µg/kg 24 46 94 130 68 220
Dibenz[a,h]anthracene 33 140 NSL NSL NSL NSL µg/kg 8.9 9.1 J 19 23 11 43
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 NSL µg/kg 34 75 130 200 92 310
Fluorene 77 540 850,000 1,200,000 4,120,000 NSL µg/kg 2.9 J 14 14 20 9.9 19
Naphthalene 180 560 10,000 24,000 28,000 NSL µg/kg 6.9 J 30 48 67 38 65
Phenanthrene 200 1,200 NSL NSL NSL NSL µg/kg 20 57 83 120 52 170
Pyrene 200 1,500 890,000 1,060,000 5,800,000 NSL µg/kg 32 72 120 180 89 250
Total 13PAHs (ND=1/2RL) 1,600 23,000 NSL NSL NSL 12,300 µg/kg 194 441 744 1069 526 1586
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeds Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

PAHs = Polycyclic aromatic hydrocarbons

µg/kg = micrograms per kilogram

CUG1

CUG1 = Cleanup goals set at the mid-point between Level I and Level II Minnesota Pollution Control Agency Sediment Quality Targets (MPCA 2007).

Anlayte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 
2007.
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Location:

Sample ID:

Sample Date:

Depth Interval (ft):

PAHs
2-Methylnaphthalene 20 200 100,000 120,000 369,000 NSL µg/kg
Acenaphthene 6.7 89 1,200,000 1,860,000 5,260,000 NSL µg/kg
Acenaphthylene 5.9 130 NSL NSL NSL NSL µg/kg
Anthracene 57 850 7,880,000 10,000,000 45,400,000 NSL µg/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL NSL µg/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL NSL µg/kg
Chrysene 170 1,300 NSL NSL NSL NSL µg/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL NSL µg/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 NSL µg/kg
Fluorene 77 540 850,000 1,200,000 4,120,000 NSL µg/kg
Naphthalene 180 560 10,000 24,000 28,000 NSL µg/kg
Phenanthrene 200 1,200 NSL NSL NSL NSL µg/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 NSL µg/kg
Total 13PAHs (ND=1/2RL) 1,600 23,000 NSL NSL NSL 12,300 µg/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeds Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

PAHs = Polycyclic aromatic hydrocarbons

µg/kg = micrograms per kilogram

CUG1

CUG1 = Cleanup goals set at the mid-point between Level I and Level II Minnesota Pollution Control Agency Sediment Quality Targets (MPCA 2007).

Anlayte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 
2007.

EP-SB3 EP-SB3 EP-SB3 EP-SB4 EP-SB4 EP-SB4

SL22-EP-SB3-4080 SL22-EP-SB3-8012 SL22-EP-SB3-1215 SL22-EP-SB4-0040 SL22-EP-SB4-4080 SL22-EP-SB4-8012

01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

4-8 8-12 12-15 0-4 4-8 8-12

50 12 13 14 4.7 J 3.4 J 
22 6.9 J 5.3 J 6.5 J 11 U 11 U
28 6.4 J 7.4 J 6.5 J 11 U 11 U
96 18 18 25 5.7 J 3.6 J 
260 47 48 67 12 9.5 J 
260 45 51 67 13 9.5 J 
270 55 56 80 14 11
56 11 9 J 20 11 U 11 U
330 87 79 120 24 18
45 9.6 J 8.8 J 13 3.7 J 2.5 J 
160 22 36 23 9.7 J 6.9 J 
220 49 42 69 17 11
400 83 75 110 24 16

2197 452 449 621 144 108
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Location:

Sample ID:

Sample Date:

Depth Interval (ft):

PAHs
2-Methylnaphthalene 20 200 100,000 120,000 369,000 NSL µg/kg
Acenaphthene 6.7 89 1,200,000 1,860,000 5,260,000 NSL µg/kg
Acenaphthylene 5.9 130 NSL NSL NSL NSL µg/kg
Anthracene 57 850 7,880,000 10,000,000 45,400,000 NSL µg/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL NSL µg/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL NSL µg/kg
Chrysene 170 1,300 NSL NSL NSL NSL µg/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL NSL µg/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 NSL µg/kg
Fluorene 77 540 850,000 1,200,000 4,120,000 NSL µg/kg
Naphthalene 180 560 10,000 24,000 28,000 NSL µg/kg
Phenanthrene 200 1,200 NSL NSL NSL NSL µg/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 NSL µg/kg
Total 13PAHs (ND=1/2RL) 1,600 23,000 NSL NSL NSL 12,300 µg/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeds Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

PAHs = Polycyclic aromatic hydrocarbons

µg/kg = micrograms per kilogram

CUG1

CUG1 = Cleanup goals set at the mid-point between Level I and Level II Minnesota Pollution Control Agency Sediment Quality Targets (MPCA 2007).

Anlayte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 
2007.

EP-SB4 EP-SB5 EP-SB5 EP-SB5 EP-SB6 EP-SB6

SL22-EP-SB4-1215 SL22-EP-SB5-0040 SL22-EP-SB5-4080 SL22-EP-SB5-8012 SL22-EP-SB6-0040 SL22-EP-SB6-4080

01/20/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022

12-15 0-4 4-8 8-12 0-4 4-8

10 45 34 9.9 12 4.5 J 
7.8 J 14 14 7.9 J 2.7 J 10 U
5.8 J 14 14 6.8 J 3.9 J 3.4 J 

20 52 50 18 7.4 J 7.6 J 
53 120 130 47 24 21
53 140 140 42 24 21
61 150 140 53 29 22

9.7 J 30 35 8.3 5.9 J 10 U
110 180 180 83 35 32
13 25 27 11 3.6 J 4 J 
18 81 88 21 15 12
59 140 120 58 24 18
97 210 220 75 37 34
517 1201 1192 441 224 190
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Location:

Sample ID:

Sample Date:

Depth Interval (ft):

PAHs
2-Methylnaphthalene 20 200 100,000 120,000 369,000 NSL µg/kg
Acenaphthene 6.7 89 1,200,000 1,860,000 5,260,000 NSL µg/kg
Acenaphthylene 5.9 130 NSL NSL NSL NSL µg/kg
Anthracene 57 850 7,880,000 10,000,000 45,400,000 NSL µg/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL NSL µg/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL NSL µg/kg
Chrysene 170 1,300 NSL NSL NSL NSL µg/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL NSL µg/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 NSL µg/kg
Fluorene 77 540 850,000 1,200,000 4,120,000 NSL µg/kg
Naphthalene 180 560 10,000 24,000 28,000 NSL µg/kg
Phenanthrene 200 1,200 NSL NSL NSL NSL µg/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 NSL µg/kg
Total 13PAHs (ND=1/2RL) 1,600 23,000 NSL NSL NSL 12,300 µg/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeds Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

PAHs = Polycyclic aromatic hydrocarbons

µg/kg = micrograms per kilogram

CUG1

CUG1 = Cleanup goals set at the mid-point between Level I and Level II Minnesota Pollution Control Agency Sediment Quality Targets (MPCA 2007).

Anlayte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 
2007.

EP-SB6 EP-SB6 EP-SB6 EP-SB7 EP-SB7 EP-SB7

SL22-EP-SB6-
4080FD

SL22-EP-SB6-8012 SL22-EP-SB6-1215 SL22-EP-SB7-0040 SL22-EP-SB7-4080 SL22-EP-SB7-8012

01/19/2022 01/19/2022 01/19/2022 01/21/2022 01/21/2022 01/21/2022

4-8 8-12 12-15 0-4 4-8 8-12

6 J 5.7 J 5.8 J 9.8 10 4 J 
9.5 U 11 U 4 J 4.8 J 5.8 J 9.6 U
3.6 J 3.2 J 4.4 J 3.7 J 3.6 J 9.6 U
9.2 J 7.9 J 16 22 16 5.1 J 

26 21 36 46 35 12
23 20 31 46 34 12
26 23 40 49 40 14

9.5 U 11 U 9.3 11 6.7 J 9.6 U
36 29 66 80 70 20

4.6 J 3.2 J 8.3 J 8.9 J 9.5 2.4 J 
15 13 10 23 18 8.7 J 
22 17 56 53 44 14
39 31 65 71 61 18
220 185 352 428 354 125
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February 2022

Erie Pier - Spirit Lake Estuary Site

EA Project No: 1609801 
Page 5

Location:

Sample ID:

Sample Date:

Depth Interval (ft):

PAHs
2-Methylnaphthalene 20 200 100,000 120,000 369,000 NSL µg/kg
Acenaphthene 6.7 89 1,200,000 1,860,000 5,260,000 NSL µg/kg
Acenaphthylene 5.9 130 NSL NSL NSL NSL µg/kg
Anthracene 57 850 7,880,000 10,000,000 45,400,000 NSL µg/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL NSL µg/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL NSL µg/kg
Chrysene 170 1,300 NSL NSL NSL NSL µg/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL NSL µg/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 NSL µg/kg
Fluorene 77 540 850,000 1,200,000 4,120,000 NSL µg/kg
Naphthalene 180 560 10,000 24,000 28,000 NSL µg/kg
Phenanthrene 200 1,200 NSL NSL NSL NSL µg/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 NSL µg/kg
Total 13PAHs (ND=1/2RL) 1,600 23,000 NSL NSL NSL 12,300 µg/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeds Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

PAHs = Polycyclic aromatic hydrocarbons

µg/kg = micrograms per kilogram

CUG1

CUG1 = Cleanup goals set at the mid-point between Level I and Level II Minnesota Pollution Control Agency Sediment Quality Targets (MPCA 2007).

Anlayte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 
2007.

EP-SB8 EP-SB8 EP-SB9 EP-SB9 EP-SB9 EP-SB9

SL22-EP-SB8-0035 SL22-EP-SB8-3570 SL22-EP-SB9-0040 SL22-EP-SB9-4080 SL22-EP-SB9-8012 SL22-EP-SB9-1215

01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

0-3.5 3.5-7 0-4 4-8 8-12 12-15

12 13 57 33 37 8.6 J 
11 6.2 J 17 8 18 4.5 J 

3.7 J 5.2 J 17 15 11 3.8 J 
20 18 66 32 48 12
38 47 150 81 100 26
36 48 150 79 96 25
46 52 160 92 110 31
9.4 12 38 19 23 9 U
88 84 200 140 160 47
14 10 33 16 30 7.2 J 
19 17 130 64 74 20
71 53 150 77 130 27
79 84 260 120 210 49
447 449 1428 776 1047 266
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Location:

Sample ID:

Sample Date:

Depth Interval (ft):

PAHs
2-Methylnaphthalene 20 200 100,000 120,000 369,000 NSL µg/kg
Acenaphthene 6.7 89 1,200,000 1,860,000 5,260,000 NSL µg/kg
Acenaphthylene 5.9 130 NSL NSL NSL NSL µg/kg
Anthracene 57 850 7,880,000 10,000,000 45,400,000 NSL µg/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL NSL µg/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL NSL µg/kg
Chrysene 170 1,300 NSL NSL NSL NSL µg/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL NSL µg/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 NSL µg/kg
Fluorene 77 540 850,000 1,200,000 4,120,000 NSL µg/kg
Naphthalene 180 560 10,000 24,000 28,000 NSL µg/kg
Phenanthrene 200 1,200 NSL NSL NSL NSL µg/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 NSL µg/kg
Total 13PAHs (ND=1/2RL) 1,600 23,000 NSL NSL NSL 12,300 µg/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeds Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

PAHs = Polycyclic aromatic hydrocarbons

µg/kg = micrograms per kilogram

CUG1

CUG1 = Cleanup goals set at the mid-point between Level I and Level II Minnesota Pollution Control Agency Sediment Quality Targets (MPCA 2007).

Anlayte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 
2007.

EP-SB9 EP-SB10 EP-SB10 EP-SB11 EP-SB11 EP-SB12

SL22-EP-SB9-
1215FD

SL22-EP-SB10-
0040

SL22-EP-SB10-
4080

SL22-EP-SB11-
0040

SL22-EP-SB11-
4080

SL22-EP-SB12-
0040

01/20/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/18/2022

12-15 0-4 4-8 0-4 4-8 0-4

18 11 8.2 J 6.5 J 5.6 J 7.3 J 
6.8 J 3.5 J 2.6 J 3.2 J 2.8 J 2.5 J 
7.9 J 6 J 5.3 J 2.4 J 2.7 J 5.4 J 

25 14 10 7.4 J 7.2 J 11
50 46 29 20 21 34
50 52 34 19 18 33
57 49 33 23 20 39
11 8.1 J 7 J 8.5 U 9.2 U 7 J 
120 74 41 35 35 53
13 5.1 J 4.6 J 4.9 J 4 J 4.9 J 
35 17 19 8.8 9 J 14
53 41 25 23 23 30
84 74 42 37 36 54
531 401 261 194 189 295



EA Engineering, Science, and Technology, Inc., PBC Table 3C PAHs Results
February 2022

Erie Pier - Spirit Lake Estuary Site

EA Project No: 1609801 
Page 7

Location:

Sample ID:

Sample Date:

Depth Interval (ft):

PAHs
2-Methylnaphthalene 20 200 100,000 120,000 369,000 NSL µg/kg
Acenaphthene 6.7 89 1,200,000 1,860,000 5,260,000 NSL µg/kg
Acenaphthylene 5.9 130 NSL NSL NSL NSL µg/kg
Anthracene 57 850 7,880,000 10,000,000 45,400,000 NSL µg/kg
Benzo[a]anthracene 110 1,100 NSL NSL NSL NSL µg/kg
Benzo[a]pyrene 150 1,500 2,000 NSL NSL NSL µg/kg
Chrysene 170 1,300 NSL NSL NSL NSL µg/kg
Dibenz[a,h]anthracene 33 140 NSL NSL NSL NSL µg/kg
Fluoranthene 420 2,200 1,080,000 1,290,000 6,800,000 NSL µg/kg
Fluorene 77 540 850,000 1,200,000 4,120,000 NSL µg/kg
Naphthalene 180 560 10,000 24,000 28,000 NSL µg/kg
Phenanthrene 200 1,200 NSL NSL NSL NSL µg/kg
Pyrene 200 1,500 890,000 1,060,000 5,800,000 NSL µg/kg
Total 13PAHs (ND=1/2RL) 1,600 23,000 NSL NSL NSL 12,300 µg/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeds Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

PAHs = Polycyclic aromatic hydrocarbons

µg/kg = micrograms per kilogram

CUG1

CUG1 = Cleanup goals set at the mid-point between Level I and Level II Minnesota Pollution Control Agency Sediment Quality Targets (MPCA 2007).

Anlayte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 
2007.

EP-SB12 EP-SB12

SL22-EP-SB12-
0040FD

SL22-EP-SB12-
4080

01/18/2022 01/18/2022

0-4 4-8

13 10
5.2 J 3.3 J 

9 5.1 J 
22 11
63 34
56 34
64 38
12 6.7 J 
92 51
9 5.8 J 

23 24
55 32
96 51
519 306



EA Engineering, Science, and Technology, Inc., PBC Table 3D PCBs Results
February 2022

Erie Pier - Spirit Lake Estuary Site

EA Project No: 1609801 
Page 1

Location: EP-SB1 EP-SB1 EP-SB2 EP-SB2 EP-SB2 EP-SB3 EP-SB3

Sample ID: SL22-EP-SB1-0045 SL22-EP-SB1-4590 SL22-EP-SB2-0045 SL22-EP-SB2-4590
SL22-EP-SB2-

4590FD
SL22-EP-SB3-0040 SL22-EP-SB3-4080

Sample Date: 1/21/2022 01/21/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

Depth Interval (ft): 0-4.5 4.5-9 0-4.5 4.5-9 4.5-9 0-4 4-8

PCBs
Aroclor 1016 NSL NSL NSL NSL NSL ug/kg 1.1 U 1.3 U 1 U 1.1 U 1 U 1 U 1.2 U
Aroclor 1221 NSL NSL NSL NSL NSL ug/kg 1.1 U 1.3 U 1 U 1.1 U 1 U 1 U 1.2 U
Aroclor 1232 NSL NSL NSL NSL NSL ug/kg 1.1 U 1.3 U 1 U 1.1 U 1 U 1 U 1.2 U
Aroclor 1242 NSL NSL NSL NSL NSL ug/kg 1.1 U 1.3 U 1 U 1.1 U 1 U 1 U 1.2 U
Aroclor 1248 NSL NSL NSL NSL NSL ug/kg 1.1 U 1.3 U 1 U 1.1 U 1 U 1 U 1.2 U
Aroclor 1254 NSL NSL NSL NSL NSL ug/kg 1.1 U 2.8  1 U 1.1 U 1 U 1 U 1.2 U
Aroclor 1260 NSL NSL NSL NSL NSL ug/kg 1.3  1.3 U 2  8.8  3.7  1.8  1.2  
Aroclor-1262 NSL NSL NSL NSL NSL ug/kg 1.1 U 1.3 U 1 U 1.1 U 1 U 1 U 1.2 U
Aroclor-1268 NSL NSL NSL NSL NSL ug/kg 1.1 U 1.3 U 1 U 1.1 U 1 U 1 U 1.2 U
Total PCBs 60 680 1,200 1,400 8,000 ug/kg 1.3  2.8  2  8.8  3.7  1.8  1.2  
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

PCBs = Polychlorinated biphenyls

RL = Reporting Limit

SQT = Sediment quality target

ug/kg = micrograms per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , 
MPCA February 2007.

Analyte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb



EA Engineering, Science, and Technology, Inc., PBC Table 3D PCBs Results
February 2022

Erie Pier - Spirit Lake Estuary Site

EA Project No: 1609801 
Page 2

Location:

Sample ID:

Sample Date:

Depth Interval (ft):

PCBs
Aroclor 1016 NSL NSL NSL NSL NSL ug/kg
Aroclor 1221 NSL NSL NSL NSL NSL ug/kg
Aroclor 1232 NSL NSL NSL NSL NSL ug/kg
Aroclor 1242 NSL NSL NSL NSL NSL ug/kg
Aroclor 1248 NSL NSL NSL NSL NSL ug/kg
Aroclor 1254 NSL NSL NSL NSL NSL ug/kg
Aroclor 1260 NSL NSL NSL NSL NSL ug/kg
Aroclor-1262 NSL NSL NSL NSL NSL ug/kg
Aroclor-1268 NSL NSL NSL NSL NSL ug/kg
Total PCBs 60 680 1,200 1,400 8,000 ug/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

PCBs = Polychlorinated biphenyls

RL = Reporting Limit

SQT = Sediment quality target

ug/kg = micrograms per kilogram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , 
MPCA February 2007.

Analyte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb

EP-SB3 EP-SB3 EP-SB4 EP-SB4

SL22-EP-SB3-8012 SL22-EP-SB3-1215 SL22-EP-SB4-0040 SL22-EP-SB4-4080

01/20/2022 01/20/2022 01/20/2022 01/20/2022

8-12 12-15 0-4 4-8

1.3 U 1.2 U 1.1 U 1.4 U
1.3 U 1.2 U 1.1 U 1.4 U
1.3 U 1.2 U 1.1 U 1.4 U
1.3 U 1.2 U 1.1 U 1.4 U
1.3 U 1.2 U 1.1 U 1.4 U
1.3 U 1.2 U 1.1 U 1.5  
6.5  1.8  9.9  1.4 U
1.3 U 1.2 U 1.1 U 1.4 U
1.3 U 1.2 U 1.1 U 1.4 U
6.5  1.8  9.9  1.5  



EA Engineering, Science, and Technology, Inc., PBC Table 3E Pesticides Results
February 2022

Erie Pier - Spirit Lake Estuary Site

EA Project No: 1609801 
Page 1

Location: EP-SB1 EP-SB1 EP-SB2 EP-SB2 EP-SB2 EP-SB3

Sample ID: SL22-EP-SB1-0045 SL22-EP-SB1-4590 SL22-EP-SB2-0045 SL22-EP-SB2-4590
SL22-EP-SB2-

4590FD
SL22-EP-SB3-0040

Sample Date: 1/21/2022 01/21/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022
Depth Interval (ft): 0-4.5 4.5-9 0-4.5 4.5-9 4.5-9 0-4

Pesticides
4,4'-DDD 4.9 28 56000 74,000 125,000 ug/kg 0.14 p 0.26 p 1.2 p 0.67 Jp 0.75 Jp 4 p 
4,4'-DDE 3.2 31 40000 52,000 80,000 ug/kg 0.061 J 0.091 J 1 U 0.64 J 1 U 1.3  
4,4'-DDT 4.2 63 15000 18,000 88,000 ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 2.3 p 
Aldrin NSL NSL 1000 1,000 2,000 ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
alpha-BHC NSL NSL 2000 3,000 3,500 ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
beta-BHC NSL NSL 7000 11,000 15,000 ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
cis-Chlordane NSL NSL NSL NSL NSL ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 0.63 J 
delta-BHC NSL NSL NSL NSL NSL ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
Dieldrin 1.9 62 800 1,200 2,000 ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
Endosulfan I NSL NSL NSL 140,000 700,000 ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
Endosulfan II NSL NSL NSL 140,000 700,000 ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
Endosulfan sulfate NSL NSL NSL NSL NSL ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
Endrin 2.2 210 8000 10,000 56,000 ug/kg 0.068 Jp 0.064 Jp 0.57 Jp 0.98 J 0.55 Jp 1.2 p 
Endrin aldehyde NSL NSL NSL NSL NSL ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
Endrin ketone NSL NSL NSL NSL NSL ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
gamma-BHC (Lindane) 2.4 5 9000 12,000 15,000 ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
Heptachlor NSL NSL 2000 3,000 3,500 ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
Heptachlor epoxide 2.5 16 400 500 3,000 ug/kg 0.11 U 0.13 U 1 U 1.1 U 1 U 1 U
Methoxychlor NSL NSL 11000 13,000 50,000 ug/kg 0.22 U 0.26 U 2 U 2.2 U 2.1 U 2.1 U
Toxaphene 0.1 32 13000 17,000 28,000 ug/kg 4.3 U 5.2 U 40 U 44 U 42 U 41 U
trans-Chlordane NSL NSL NSL NSL NSL ug/kg 0.11 U 0.032 Jp 1 U 1.1 U 1 U 0.47 Jp 
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

ug/kg = micrograms per kilogram

p = The %RPD between the primary and confirmation column/detector is >40%. The lower value is reported. 

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 2007.

Analyte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb



EA Engineering, Science, and Technology, Inc., PBC Table 3E Pesticides Results
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

Pesticides
4,4'-DDD 4.9 28 56000 74,000 125,000 ug/kg
4,4'-DDE 3.2 31 40000 52,000 80,000 ug/kg
4,4'-DDT 4.2 63 15000 18,000 88,000 ug/kg
Aldrin NSL NSL 1000 1,000 2,000 ug/kg
alpha-BHC NSL NSL 2000 3,000 3,500 ug/kg
beta-BHC NSL NSL 7000 11,000 15,000 ug/kg
cis-Chlordane NSL NSL NSL NSL NSL ug/kg
delta-BHC NSL NSL NSL NSL NSL ug/kg
Dieldrin 1.9 62 800 1,200 2,000 ug/kg
Endosulfan I NSL NSL NSL 140,000 700,000 ug/kg
Endosulfan II NSL NSL NSL 140,000 700,000 ug/kg
Endosulfan sulfate NSL NSL NSL NSL NSL ug/kg
Endrin 2.2 210 8000 10,000 56,000 ug/kg
Endrin aldehyde NSL NSL NSL NSL NSL ug/kg
Endrin ketone NSL NSL NSL NSL NSL ug/kg
gamma-BHC (Lindane) 2.4 5 9000 12,000 15,000 ug/kg
Heptachlor NSL NSL 2000 3,000 3,500 ug/kg
Heptachlor epoxide 2.5 16 400 500 3,000 ug/kg
Methoxychlor NSL NSL 11000 13,000 50,000 ug/kg
Toxaphene 0.1 32 13000 17,000 28,000 ug/kg
trans-Chlordane NSL NSL NSL NSL NSL ug/kg
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

ug/kg = micrograms per kilogram

p = The %RPD between the primary and confirmation column/detector is >40%. The lower value is reported. 

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 2007.

Analyte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb

EP-SB3 EP-SB3 EP-SB3 EP-SB4 EP-SB4

SL22-EP-SB3-4080 SL22-EP-SB3-8012 SL22-EP-SB3-1215 SL22-EP-SB4-0040 SL22-EP-SB4-4080

01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022
4-8 8-12 12-15 0-4 4-8

1.9 p 1.6 p 0.95 Jp 0.58 p 0.13 U
1.1 J 1.3 U 1.2 U 0.2 p 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.097 Jp 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.3 p 0.94 Jp 0.63 Jp 0.74 p 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.11 U 0.13 U
1.2 U 1.3 U 1.2 U 0.15 p 0.13 U
2.4 U 2.6 U 2.3 U 0.21 U 0.27 U
48 U 51 U 47 U 4.2 U 5.4 U
1.2 U 1.3 U 1.2 U 0.19 p 0.13 U



EA Engineering, Science, and Technology, Inc., PBC Table 3F Dioxins Results
February 2022

Erie Pier - Spirit Lake Estuary Site

EA Project No: 1609801 
Page 1

Location: EP-SB1 EP-SB1 EP-SB2 EP-SB2 EP-SB2 EP-SB3

Sample ID: SL22-EP-SB1-0045 SL22-EP-SB1-4590 SL22-EP-SB2-0045 SL22-EP-SB2-4590
SL22-EP-SB2-

4590FD
SL22-EP-SB3-0040

Sample Date: 1/21/2022 01/21/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022
Depth Interval (ft): 0-4.5 4.5-9 0-4.5 4.5-9 4.5-9 0-4

Dioxins
2,3,7,8-TCDD NSL NSL 20 25 35 pg/g 1.3 U 1.8  0.87 Jq 1.1 Jq 1.2  1.1 Jq 
1,2,3,7,8-PeCDD 0.85 21.5 NSL NSL NSL pg/g 0.35 Jq 2.2 J 0.93 Jq 6.3 U 0.9 Jq 6.3 U
1,2,3,4,7,8-HxCDD NSL NSL NSL NSL NSL pg/g 1.2 JB 2.7 JB 1.7 JB 2.1 JqB 1.7 JB 1.8 JB 
1,2,3,6,7,8-HxCDD NSL NSL NSL 2,500 5,000 pg/g 2.5 JB 13 B 6.5 B 11 B 6.7 B 9 B 
1,2,3,7,8,9-HxCDD NSL NSL 2,000 NSL NSL pg/g 2.2 JB 8.5 B 4.8 J 8.1  4.8 J 6.5  
1,2,3,4,6,7,8-HpCDD NSL NSL NSL NSL NSL pg/g 53 B 210 B 150 B 340 B 190 B 170 B 
OCDD NSL NSL NSL NSL NSL pg/g 610 B 1800 B 1400 B 3600 B 1900 B 1800 B 
2,3,7,8-TCDF NSL NSL NSL NSL NSL pg/g 1.2 J 6.1  2.6  3  2.1  3.4  
1,2,3,7,8-PeCDF 0.85 21.5 NSL NSL NSL pg/g 0.59 JB 1.6 JB 3 J 6.3 U 1.3 J 6.3 U
2,3,4,7,8-PeCDF 0.85 21.5 NSL NSL NSL pg/g 0.52 JB 2.3 JB 6.1 U 6.3 U 6.2 U 1.5 J 
1,2,3,4,7,8-HxCDF NSL NSL NSL NSL NSL pg/g 1.3 J 4.3 J 10  6.3 U 3.3 Jq 5.6 J 
1,2,3,6,7,8-HxCDF NSL NSL NSL NSL NSL pg/g 1.6 J 6.1 J 7.1  6.3 U 4.4 J 5.8 J 
2,3,4,6,7,8-HxCDF NSL NSL NSL NSL NSL pg/g 0.96 J 2.2 Jq 2.5 J 6.3 U 6.2 U 6.3 U
1,2,3,7,8,9-HxCDF NSL NSL NSL NSL NSL pg/g 0.4 J 7.7 U 1.9 J 6.3 U 6.2 U 6.3 U
1,2,3,4,6,7,8-HpCDF NSL NSL NSL NSL NSL pg/g 49 B 270 B 160 B 190 B 130 B 230 B 
1,2,3,4,7,8,9-HpCDF NSL NSL NSL NSL NSL pg/g 1.5 JB 4.2 JB 27 B 9.4 B 5 JB 6.4 B 
OCDF NSL NSL NSL NSL NSL pg/g 30 B 140 B 310 B 170 B 90 B 160 B 
WHO TEQ_2005 (ND=1/2RL) NSL NSL NSL NSL NSL pg/g 1.20 6.04 4.57 7.25 4.57 6.82
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

pg/g = picograms per gram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 2007.

q = The reported result is the estimated maximum possible concentration of this analyte, quantitated using the theoretical ion ratio. The measured ion ratio does not meet qualitative identification criteria 
and indicates a possible interference.

Analyte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

Dioxins
2,3,7,8-TCDD NSL NSL 20 25 35 pg/g
1,2,3,7,8-PeCDD 0.85 21.5 NSL NSL NSL pg/g
1,2,3,4,7,8-HxCDD NSL NSL NSL NSL NSL pg/g
1,2,3,6,7,8-HxCDD NSL NSL NSL 2,500 5,000 pg/g
1,2,3,7,8,9-HxCDD NSL NSL 2,000 NSL NSL pg/g
1,2,3,4,6,7,8-HpCDD NSL NSL NSL NSL NSL pg/g
OCDD NSL NSL NSL NSL NSL pg/g
2,3,7,8-TCDF NSL NSL NSL NSL NSL pg/g
1,2,3,7,8-PeCDF 0.85 21.5 NSL NSL NSL pg/g
2,3,4,7,8-PeCDF 0.85 21.5 NSL NSL NSL pg/g
1,2,3,4,7,8-HxCDF NSL NSL NSL NSL NSL pg/g
1,2,3,6,7,8-HxCDF NSL NSL NSL NSL NSL pg/g
2,3,4,6,7,8-HxCDF NSL NSL NSL NSL NSL pg/g
1,2,3,7,8,9-HxCDF NSL NSL NSL NSL NSL pg/g
1,2,3,4,6,7,8-HpCDF NSL NSL NSL NSL NSL pg/g
1,2,3,4,7,8,9-HpCDF NSL NSL NSL NSL NSL pg/g
OCDF NSL NSL NSL NSL NSL pg/g
WHO TEQ_2005 (ND=1/2RL) NSL NSL NSL NSL NSL pg/g
Notes: 

Bolded = Exceeds Level I screening level

Bolded Italics  = Exceeds Level II screening level

Shaded Bold Italics  = Exceeded Residential SRV

Underline Shaded Bolded Italics  = Exceeds Recreational SRV

Double Underline Shaded Bolded Italics  = Exceeds Industrial SRV

B = Present in Method Blank

J = Estimated value

U = Not Detected

FD = Field Duplicate

NSL = No Screening Level

RL = Reporting Limit

SQT = Sediment quality target

pg/g = picograms per gram

a = Source: Guidance for the Use and Application of Sediment Quality Targets for the Protection of Sediment-Dwelling Organisms in Minnesota, Publication No. TDR-GL-04 , MPCA February 2007.

q = The reported result is the estimated maximum possible concentration of this analyte, quantitated using the theoretical ion ratio. The measured ion ratio does not meet qualitative identification criteria 
and indicates a possible interference.

Analyte Level I SQTSa Level II SQTsa Residential 

SRVsb

Recreational 

SRVsb

Industrial 

SRVsb

EP-SB3 EP-SB3 EP-SB3 EP-SB4 EP-SB4

SL22-EP-SB3-4080 SL22-EP-SB3-8012 SL22-EP-SB3-1215 SL22-EP-SB4-0040 SL22-EP-SB4-4080

01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022
4-8 8-12 12-15 0-4 4-8

1.7 q 2.5  1.8  0.92 Jq 2  
7.1 U 1.7 J 1.7 J 1.1 J 2 J 

2.9 JB 2.9 JB 2.6 JB 1.2 JBq 2.6 JB 
15 B 12 B 11 B 6.1 JB 12 B 
10  8.3  8.9  3.4 JB 8.2 B 

320 B 350 B 220 B 110 B 200 B 
4400 B 3100 B 2300 B 1300 B 1800 B 

5.9  6.2  4.8  2.7  5.1  
2 J 1.7 J 2.1 J 0.73 JB 1.4 JB 

7.1 U 7.6 U 7.2 U 0.92 JB 1.6 JB 
7.7  5.6 J 7.4  2.5 J 4.1 J 
8.6  6.2 J 7.8  2.7 J 6.4 J 
2.6 J 7.6 U 1.9 J 1 J 1.9 J 
7.1 U 7.6 U 7.2 U 6.3 U 7.5 U
390 B 180 B 280 B 140 B 250 B 
8.7 B 5.6 JB 9 B 2.3 JB 3.8 JB 
260 B 130 B 200 B 77 B 140 B 
9.26 9.58 8.85 2.31 6.13
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Location: EP-SB1 EP-SB1 EP-SB2 EP-SB2 EP-SB2 EP-SB3 EP-SB3 EP-SB3 EP-SB3 EP-SB4 EP-SB4 EP-SB4

Sample ID:
SL22-EP-SB1-

0045
SL22-EP-SB1-

4590
SL22-EP-SB2-

0045
SL22-EP-SB2-

4590
SL22-EP-SB2-

4590FD
SL22-EP-SB3-

0040
SL22-EP-SB3-

4080
SL22-EP-SB3-

8012
SL22-EP-SB3-

1215
SL22-EP-SB4-

0040
SL22-EP-SB4-

4080
SL22-EP-SB4-

8012
Sample Date: 01/21/2022 01/21/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022

Depth Interval (ft): 0-4.5 4.5-9 0-4.5 4.5-9 4.5-9 0-4 4-8 8-12 12-15 0-4 4-8 8-12
Other
Percent Moisture % 24.4 36.9 19.3 23.8 20.1 20.4 31.4 36 30.2 21.2 39 38.8
Moisture Content % 13.4 55.9 20.6 27 NA 25.5 39.3 NA 43.9 26.6 51.5 49.8
Liquid Limit none 0 66 0 27 NA 45 52 NA 57 43 59 61
Plastic Limit none 0 38 0 23 NA 27 32 NA 32 27 33 33
Plasticity Index none NP 28 NP 4 NA 18 20 NA 25 16 26 28
Total Organic Carbon mg/kg 7700 46000 14000 14000 18000 22000 34000 32000 29000 14000 27000 29000
Total Organic Carbon % 0.77 4.6 1.4 1.4 1.8 2.2 3.4 3.2 2.9 1.4 2.7 2.9
Notes: 
% = percent

FD = Field Duplicate

NA = Not analyzed

NP = No plasticity

mg/kg = milligrams per kilogram

Analyte
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

Other
Percent Moisture %
Moisture Content %
Liquid Limit none
Plastic Limit none
Plasticity Index none
Total Organic Carbon mg/kg
Total Organic Carbon %
Notes: 
% = percent

FD = Field Duplicate

NA = Not analyzed

NP = No plasticity

mg/kg = milligrams per kilogram

Analyte

EP-SB4 EP-SB5 EP-SB5 EP-SB5 EP-SB6 EP-SB6 EP-SB6 EP-SB6 EP-SB6 EP-SB7 EP-SB7 EP-SB7
SL22-EP-SB4-

1215
SL22-EP-SB5-

0040
SL22-EP-SB5-

4080
SL22-EP-SB5-

8012
SL22-EP-SB6-

0040
SL22-EP-SB6-

4080
SL22-EP-SB6-

4080FD
SL22-EP-SB6-

8012
SL22-EP-SB6-

1215
SL22-EP-SB7-

0040
SL22-EP-SB7-

4080
SL22-EP-SB7-

8012
01/20/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/21/2022 01/21/2022 01/21/2022

12-15 0-4 4-8 8-12 0-4 4-8 4-8 8-12 12-15 0-4 4-8 8-12

34.5 26.1 33.8 17.8 25.9 35.4 30.8 40.5 25.7 32.8 25.8 30.4
55.7 34.8 54.8 24.4 46.4 46.2 NA 54.6 37.3 26.2 26.5 29.9
47 43 75 0 47 83 NA 83 65 41 0 59
28 28 39 0 29 40 NA 45 37 26 0 31
19 15 36 NP 18 43 NA 38 28 15 NP 28

37000 25000 28000 5300 25000 35000 28000 39000 25000 21000 6500 20000
3.7 2.5 2.8 0.53 2.5 3.5 2.8 3.9 2.5 2.1 0.65 2
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

Other
Percent Moisture %
Moisture Content %
Liquid Limit none
Plastic Limit none
Plasticity Index none
Total Organic Carbon mg/kg
Total Organic Carbon %
Notes: 
% = percent

FD = Field Duplicate

NA = Not analyzed

NP = No plasticity

mg/kg = milligrams per kilogram

Analyte

EP-SB8 EP-SB8 EP-SB9 EP-SB9 EP-SB9 EP-SB9 EP-SB9 EP-SB10 EP-SB10 EP-SB11 EP-SB11 EP-SB12
SL22-EP-SB8-

0035
SL22-EP-SB8-

3570
SL22-EP-SB9-

0040
SL22-EP-SB9-

4080
SL22-EP-SB9-

8012
SL22-EP-SB9-

1215
SL22-EP-SB9-

1215FD
SL22-EP-SB10-

0040
SL22-EP-SB10-

4080
SL22-EP-SB11-

0040
SL22-EP-SB11-

4080
SL22-EP-SB12-

0040
01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/20/2022 01/19/2022 01/19/2022 01/19/2022 01/19/2022 01/18/2022

0-3.5 3.5-7 0-4 4-8 8-12 12-15 12-15 0-4 4-8 0-4 4-8 0-4

20.6 31.6 24.3 19.1 19.1 26.7 26.3 27.7 27.6 22.5 27.8 23.2
45.4 44.4 28.9 24.7 24.4 32.8 NA 25.1 36.8 35.2 32.1 25.8

0 37 41 27 25 39 NA 0 45 0 0 0
0 31 28 24 24 25 NA 0 28 0 0 0

NP 6 13 3 1 14 NA NP 17 NP NP NP 
12000 21000 26000 14000 13000 15000 20000 23000 28000 14000 17000 28000

1.2 2.1 2.6 1.4 1.3 1.5 2 2.3 2.8 1.4 1.7 2.8
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Location:

Sample ID:

Sample Date:
Depth Interval (ft):

Other
Percent Moisture %
Moisture Content %
Liquid Limit none
Plastic Limit none
Plasticity Index none
Total Organic Carbon mg/kg
Total Organic Carbon %
Notes: 
% = percent

FD = Field Duplicate

NA = Not analyzed

NP = No plasticity

mg/kg = milligrams per kilogram

Analyte

EP-SB12 EP-SB12
SL22-EP-SB12-

0040FD
SL22-EP-SB12-

4080
01/18/2022 01/18/2022

0-4 4-8

20.1 23.2
NA 51
NA 0
NA 0
NA NP 

17000 22000
1.7 2.2



 

 

Figures 
  



 

 

 
This page intentionally left blank





 

 

Attachment A 
 

Sampling Plan 
  



 

 

This page intentionally left blank 

  



Louis Blume Digitally signed by Louis Blume 
Date: 2022.03.16 10:32:13 -05'00'

Digitally signed by MARK 
LOOMIS 
Date: 2022.03.24 12:16:35 -05'00'



  225 Schilling Circle, Suite 400 
  Hunt Valley, MD 21031 
  Telephone: 410-584-7000 
  Fax: 410-771-1625 

www.eaest.com 
 
 

Spirit Lake Estuary Site Erie Pier Sampling Plan Addendum 
St. Louis River Area of Concern, Duluth, Minnesota  

24 January 2022 
 

TECHNICAL MEMORANDUM 
 
TO: Mark Loomis, U.S. Environmental Protection Agency  

Mark Rupnow, U.S. Steel  
 
FROM: Michael Ciarlo, EA Project Manager 
 
SUBJECT: Technical Memorandum for Erie Pier Sampling Plan Addendum to 
 Spirit Lake Planning Documents 
 St. Louis River Area of Concern, Duluth, Minnesota 
 EA Project No. 1583408 
 

1. INTRODUCTION AND BACKGROUND 
 
The remediation of Spirit Lake sediments is being conducted under a Project Partnership 
between U.S. Environmental Protection Agency (EPA) and the Non-Federal Sponsor, U.S. Steel 
Corporation (USS).  EA Engineering, Science, and Technology, Inc., PBC (EA) has been 
selected by both EPA and USS to contract and manage remediation with EA’s Construction 
Contractor, Brennan.  The remedial action (RA) has been designed to remediate sediments in 
Spirit Lake that contain elevated levels of chemical constituents and to perform restoration of the 
areas of remediation.  The remediation and restoration strategy includes a combination of 
sediment removal, subaqueous capping, enhanced natural recovery, upland disposal, and habitat 
enhancements (EA 2020a).  
 
In early December 2021, discussions between the Duluth Seaway Port Authority (Port), U.S. 
Army Corps of Engineers (USACE), EPA, USS, and EA identified a stockpile of material 
immediately available for potential use in caps and covers at the Spirit Lake site.  Specifically, 
the material is being considered for use in the subaqueous cap layers, although it may be 
considered for other work elements pending results of the current analysis.  The Spirit Lake 
Contract Documents, including the design specifications, define chemical and physical 
requirements for materials used in caps and covers as part of the RA.  Representative soil 
samples of Erie Pier Materials will be collected and analyzed for chemical and physical 
properties to evaluate the material with respect to the project specifications as well as the data 
quality objectives identified in this Technical Memorandum.  
 
EPA requires that all environmental monitoring and measurement efforts mandated or supported 
by EPA participate in a centrally managed quality assurance (QA) and quality control (QC) 
program.  Any party generating data under this program has the responsibility to implement 
minimum procedures to ensure that the precision, accuracy, completeness, and 
representativeness of its data are known and documented.  During Phase 1 and Phase 2 of the 
Spirit Lake RA, EA prepared the following project planning documents on behalf of EPA Great 

http://www.eaest.com/
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Lakes National Program Office and USS.  These documents outline the roles and responsibilities 
for QA, lines-of-communication, and the details of QA activities for compliance with permits 
and performance of work per the requirements of the Spirit Lake Engineering Drawings and 
Technical Specifications during Phases 1 and 2 of the RA: 
 

• Construction Quality Assurance Plan – Phase 1 Addendum Spirit Lake Estuary Site, St. 
Louis River Area of Concern, Duluth, Minnesota. EA Engineering, Science, and 
Technology, Inc., PBC.  December 2020.  (EA 2020b) 
 

• Phase 1 Quality Assurance Project Plan Remedial Action for Spirit Lake Sediment at the 
Former Duluth Works Site, Duluth, Minnesota.  EA Engineering, Science, and Technology, 
Inc., PBC.   December 2020. (EA 2020c) 
 

• Construction Quality Assurance Plan – Phase 2 Addendum Spirit Lake Estuary Site, St. 
Louis River Area of Concern, Duluth, Minnesota.   EA Engineering, Science, and 
Technology, Inc., PBC.  September 2021.  (EA 2021a) 
 

• Phase 2 Quality Assurance Project Plan Remedial Action for Spirit Lake Sediment at the 
Former Duluth Works Site, Duluth, Minnesota.  EA Engineering, Science, and Technology, 
Inc., PBC.  September 2021.  (EA 2021b) 

 
• Phase 1 Health and Safety Plan Addendum Spirit Lake Sediment Site, Duluth, Minnesota.  

EA Engineering, Science, and Technology, Inc., PBC.  October 2020.  (EA 2020d) 
 

• Phase 2 Health and Safety Plan Addendum Spirit Lake Sediment Site, Duluth, Minnesota.  
July EA Engineering, Science, and Technology, Inc., PBC.  September 2021.  (EA 2021c) 

 
EA has prepared this Technical Memorandum and its attachments as an addendum to the above 
referenced documents for the sampling to be conducted at the Erie Pier long-term Processing and 
Reuse Facility (PRF).  This document will be distributed to relevant key project personnel 
provided in Table A-1 of the Phase 2 QAPP (EA 2021b), including EPA’s Contracting Officer’s 
Representative, EPA’s Quality Assurance Team, EA’s Project Management and Quality 
Assurance Team, Eurofins TestAmerica Analytical Laboratory Project Manager, EA’s Field 
Team and the Project Partner. Additionally, the plan will be shared with MPCA and USACE. 
Sampling will be conducted in January 2022, and will include subcontractor mobilization with 
EA oversight, and drilling using direct-push methods.  
 
While the Phase 1 and Phase 2 documents largely cover general sampling detail, EA had 
identified relevant information from the Quality Assurance Project Plan (QAPP) that will require 
updates specific to the Erie Pier sampling.  The 2021 Phase 2 Health and Safety Plan, as 
referenced previously, will be used to guide the sampling effort, and provide personnel with 
protection standards and mandatory safety practices, procedures, and contingencies to be 
followed while performing field activities during sampling.  A revised route to hospital is 
included as Figure 1. 
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EA has identified the following tables, figures and attachments requiring specific input and 
clarification for Erie Pier sampling: 
 
Tables 

 
• Table 1 – Data Quality Objectives 
• Table 2 – Proposed Analytical Program – Erie Pier Sampling 
• Table 3 – Sample Location Coordinates 

 
Figures 

 
• Figure 1 – Route to Hospital 
• Figure 2 – Proposed Soil Boring Locations 
 

Attachments 
 

• Attachment A – Soil Boring Log 
• Attachment B – Standard Operating Procedures 
• Attachment C – Task Hazard Analysis Direct Push Drilling 
• Attachment D – Driller’s Standard Operating Procedure 
 

 
The Erie Pier sampling will be completed in accordance with the Phase 1 and Phase 2 planning 
documents, with specific elements as described in this Technical Memorandum.  The EA project 
team, documentation, standard operating procedures, and other information compiled in the 
Phase 1 and Phase 2 planning documents will be incorporated by reference for the Erie Pier 
sampling effort.  Project laboratories, data management, sample techniques, handling and 
custody, sample nomenclature, analytical methods, QC, reporting requirements, reporting and 
verification, and associated procedures and equipment will remain consistent with the Phase 2 
QAPP (EA 2021b).  
 

2. FIELD INVESTIGATION 
 
Material available at the Erie Pier PRF is under consideration for use in the ongoing RA 
currently underway at the Spirit Lake Estuary Site.  Based on conversations with the Port and 
USACE, approximately 200,000 cubic yards of material is available at the PRF located at 
2305 W. Superior Street, Duluth, Minnesota 55802.  The facility is operated by USACE; 
administrative and strategic support is provided by the Port Authority as the local sponsor.  
 
2.1 SAMPLE DESIGN 
 
The sampling design is based on characterizing 120,000 cubic yards of material immediately 
available for use at the Spirit Lake site, to support construction of subaqueous caps. Data quality 
objectives are summarized in Table 1.  Prior to the use offsite materials, chemistry and physical 
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characteristics of the material must be analyzed to verify compliance with criteria specified in the 
Contract Documents for the intended use.  EA anticipates collecting soil samples at 12 locations 
(Figure 2) spread throughout the available material.  Design documents specify per source of 
material, samples will be collected at a minimum rate of 1 sample per 1,000 CY of material for 
the first 10,000 CY of material.  EA anticipates approximately 120,000 CY of material may be 
used from the Erie Pier site.  EA will collect 34 samples from 12 locations spread across the site. 
The sampling frequency provides 1 sample for every 3,500 CY of material and one sample 
approximately every 4 ft vertically and allows for samples spatially representative of available 
material at the Erie Pier Facility.  This sample frequency will also meet the specification 
requirements. 
 
Samples will be collected from in situ soil borings using direct-push technology to depths 
representative of the available stockpile above the water line.  Materials above the water line 
were identified by Brennan for ease of access, transport, and overall efficiencies in material 
management during construction. 
 
Based on survey data provided by Brennan in December 2021 (Brennan 2021), depths of the 
stockpile within a few feet above the current water level (613 feet [ft]) are estimated to be 
approximately 7-15 ft.  At each station, the total length of the core will be dived into sampling 
intervals as defined on Table 2, intervals will be 4 ft in length where practical based on the core 
depths, a minimum interval of 3 ft is required for adequate sample volume.  Where the desired 
core depth is 9 ft, 0-4.5 ft and 4.5-9 ft will be analyzed.  At locations where the desired core 
depth is not evenly divided into 4 ft intervals, a 3 ft interval will be analyzed as identified in 
Table 2.  Based on the observed lithology, additional sampling will be conducted if visual 
alterations are observed in the composition/nature of the source material.  Each interval will be 
composited and analyzed in accordance with the methods identified on Table 2 and in 
accordance with the procedures specified in the Phase 2 QAPP (EA 2021b).  Proposed sampling 
locations are shown in Figure 2 and summarized in Tables 2 and 3. 
 
2.2 SAMPLING ACTIVITIES AND PROCEDURES 
 
Soil borings will be collected from 12 locations (SL22-EP-SB1 through SL22-EP-SB12), with 
the collection of thin-walled tubes by EA’s subcontracted driller, Twin Ports Testing1.  Thin-
walled tubes will be collected by direct push in Shelby tubes.  Boring locations were spatially 
distributed throughout the available material volume.  Target penetration depth for each location 
ranges from 7 to 15 ft (Tables 2 and 3).   
 
Borings of upland sediment will be collected using an all-terrain direct-push drill rig with an 
assembled sampler capable of pushing a 1.5-inch diameter plastic liner into the subsurface.  The 
sampler will then be reassembled using a new liner and advanced back down the hole to collect 

 
1 The Twin Ports Testing’s field team will be led by Mr. James M. Johnson, as the project engineer. Twin Ports 
Testing under the direction of Mr. Johnson will be responsible for clearing access to each location, mobilizing the 
appropriate drilling equipment to the sampling location and completing the drilling scope described in this plan. 
Following core collection at each location, Twin Ports Testing will seal and label the cores and provide the sealed 
cores to EA for boring log development and sample processing.   
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the next sample.  For the core samples, the amount of sample recovery will be measured from the 
bottom of the core to the top of the sediment using a tape measure.  If a core recovery (where 
core recovery is equal to the core length divided by the depth of penetration) of less than 75 
percent is calculated in the field, the field team will offset, up to three attempts will be made to 
collect a more complete core at the location.    
 
Core tubes will be clearly labeled by writing directly on the core tube using a permanent marker.  
Labeling will include the core location number (e.g., SB-1) and an indication of the top of the 
core.  EA will record the actual core sample location (horizontal position) on the soil boring log 
(Attachment A) along with ground surface elevation (vertical position), sample recovery, and 
other observations on collection.  
 
Once the cores have been capped and labeled, the sediment recovery has been measured, and 
location observations have been recorded in the field logbook and on the soil boring log, EA will 
transport the cores to the sample processing area located at the Spirit Lake site.   
 
EA will log the cores from the top of the core (surface) to the bottom (recovery depth), 
representing a vertical profile and documented on the soil boring log (Attachment A).  Sampling 
activities will be performed in accordance with SOP 025 and 047 (Attachment B) and the SOPs 
included with the Phase 2 QAPP (EA 2021b) and Attachment D. A task hazard analysis specific 
to direct push drilling is included as Attachment C. 
 
The collected cores will be split in half lengthwise for examination and sampling.  With the open 
exposed sediment core, the targeted subsample intervals will then be measured and marked and 
recorded on the soil boring log (Attachment A).   
 
After the soil boring log is completed, the soil from each interval described in Table 2 will be 
removed from the core liner with a clean stainless-steel spatula or spoon and placed in a clean 
disposable aluminum pan.   
 
Subsamples will be homogenized in disposable aluminum pans using stainless steel tools and 
then placed into the appropriate sample containers.  Sample containers for the Erie Pier Sampling 
effort are as follows (sample containers were based on available supplies and are generally 
consistent with Table B-2 of the Phase 2 QAPP [EA 2021b] and have been approved by ETA, 
holding times are consistent with Table B-2 of the Phase 2 QAPP): 
 

• Grain Size, Atterberg Limits, Moisture Content – 1 x 16 oz. soil jar 

• Dioxins – 1 x 8 oz. amber jar (a minimum volume of 4 oz. is required for analysis) 

• SVOCs, metals, mercury, PCBs, pesticides, TOC – 1 x 8 oz. clear jar 

Vegetation and debris will be noted and removed from the samples before the samples are placed 
in appropriate containers.  Equipment that is re-used (e.g., cutting tools, broad knife, spatula, 
bowls, etc.) will be decontaminated in accordance with the decontamination procedures 
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described in the Phase 2 QAPP (EA 2021b).  Sample logging and processing activities will be 
performed at the Spirit Lake site.  
 
2.3 ANALYTICAL REQUIREMENTS AND QUALITY ASSURANCE/QUALITY 

CONTROL  
 
In accordance with the Phase 2 QAPP (EA 2021b), Eurofins TestAmerica will be responsible for 
performing analyses on the soil samples by the following methods:   
 

• Semivolatile organic compounds including polycyclic aromatic hydrocarbons (SW846 
8270E Low Level) 
 

• Metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, 
cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, sodium, 
silver, thallium, vanadium, zinc) (SW846 6020B) 
 

• Mercury (SW846 7471B) 
 

• Polychlorinated biphenyls (SW846 8082A) 
 

• Dioxins and furans (SW846 8290A) 
 

• Pesticides (SW 846 8081B Low Level) 
 

• Total organic carbon (Lloyd Kahn) 
 

• Moisture content (ASTM International [ASTM] D2216/2540G) 
 

• Grain size (ASTM D422) 
 

• Atterberg limits (ASTM D4318) 
 
Samples for grain size and Atterberg Limits will be shipped to Eurofins TestAmerica’s (ETA) 
Burlington Laboratory, dioxin samples will be shipped to ETA’s Sacramento Laboratory2 and all 
other samples will be shipped to ETA’s Pittsburgh Laboratory as described in Section 6.2 
(Sample Shipment of the Appendix A FSP in the EA Phase 2 QAPP (EA 2021b). 
 
For chemistry data, EA will include QC samples (e.g., field duplicates and matrix spike/ matrix 
spike duplicate) sufficient to meet the requirements of the data quality objectives as defined in 
the Phase 2 QAPP (EA 2021b).  QC and data reporting requirements will follow the Phase 2 
QAPP (EA 2021b). 

 
2 The Phase 2 QAPP will be updated to include the Sacramento Facility, the address is 880 Riverside Parkway, 
West Sacramento, California 95605. Phone 916-373-5600. 
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2.4 REPORTING 
 
Analytical results will be scheduled for 5-day turnaround time to facilitate the project schedule.  
Sampling is anticipated to occur the week of January 17, 2022.  EA anticipates that samples will 
be received by ETA on or around 25 Janury 2022 pending shipping schedules and logistics.  
Initial results are anticipated on Tuesday, 01 February 2022 but may extend beyond that date if 
re-extractions or other laboratory processes require additional time.   Upon receipt, results will be 
screened against the Level I and II sediment quality target (SQT) levels; results will also be 
screened agaisnt the mid-point of the Level I and Level II SQTs (Minnesota Pollution Control 
Agency [MPCA] 2007).  Results between the Level 1 SQT and Level I/II mid-point will be 
considered for use below the ordinary high water level (OHWL) elevation if most results are 
below Level I SQTs and there are no significant exceedances of the Level I/II midpoint 
concentration. 
 
If concentrations are greater than the Level 1 SQT and Level I/II mid-point, material may be 
considered usable in areas above the OHWL elevation, adjacent to or within a public access area 
if concentrations are less than or equal to the MPCA recreational soil reference value (SRV).  If 
concentrations are greater than the MPCA recreational SRV, material may be considered usable 
in areas above the OHWL elevation and outside a public access area if concentrations are less 
than or equal to the MPCA industrial SRV. 
 
An engineering review of physical parameters will be performed by EA’s Principal Engineer, 
Mr. Jamie Beaver, to ensure consistency or suitability for a given use per EA Technical 
Specification Section 31 05 13, and chemical concentrations results will be compared to specific 
criteria for uses identified in EA Technical Specification Sections 01 35 45 and 31 05 13.  The 
results of this review and usability of this material will be documented in EA’s Phase 3 Design 
Report.  The Phase 3 Design Report will be submitted to EPA for review in February 2022.   
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Figure 1.  Route to Hospital 
 

St. Mary’s Medical Center, Duluth, Minnesota 
 

 

 

1.  Start out going northeast on W Superior St toward S 23rd Avenue W 
2.  Turn left onto W Michigan Street 
3.  W Michigan St becomes Mesaba Avenue 
4.  Turn slight right onto W 2nd Street 
5.  Turn left onto N 5th Ave E. 
6.  Take the 1st left onto E 3rd Street 
7.  Destination will be on the right 

 
St. Mary’s Medical Center is located at 407 East Third Street, Duluth, MN 55805 

 



 

 

Attachment A 
 

Soil Boring Log  
  



 

 

This page intentionally left blank 

  



PAGE   OF 

NOTES:

- W>LL: Water content greater than the
Liquid Limit inhibited field determination of
plasticity.

Drilling/Sample Notes

P
E

R
C

E
N

T
 G

R
A

V
E

L

U
S

C
S

 C
LA

S
S

G
R

A
P

H
IC

LO
G

PERMIT NUMBER

NORTHING COORDINATE SYSTEM

FIRST WATER (ft bgs)

D
E

P
T

H
 B

E
LO

W
G

R
O

U
N

D
 S

U
R

F
A

C
E

(f
t)

E
LE

V
A

T
IO

N
(f

t)

P
E

R
C

E
N

T
 S

A
N

D

P
E

R
C

E
N

T
 F

IN
E

S

MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, OdorS

A
M

P
LE

R
A

D
V

A
N

C
E

/R
E

C
O

V
.

(f
t)

BORING ID

BORE DIAMETER (in)

EASTING

DRILLING START

DRILLING END

TOTAL DEPTH (ft bgs)  

WELL COMPLETION DATE

PROJECT NAME AND NUMBER

GEOLOGIST

DRILLER

DRILLING METHOD

RIG MAKE/MODEL

LOCATION DESCRIPTION / SURFACE CONDITIONS

SAMPLING METHOD

GW SAMPLES COLLECTED (Y/N)

SOIL SAMPLES COLLECTED (Y/N)



 

 

Attachment B 
 

Standard Operating Procedures 
  



 

 

This page intentionally left blank 
  



 
 
 

 
 
 
 

 
 
 

Standard Operating Procedure No. 025 
for 

Soil Sampling 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

Prepared by 
 

EA Engineering, Science, and Technology, Inc., PBC 
225 Schilling Circle, Suite 400 
Hunt Valley, Maryland  21031 

 
 
 
 
 
 
 Revision 0 

December 2014



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



 SOP No. 025 
 Revision:  0 
 Contents, Page i 
EA Engineering, Science, and Technology, Inc., PBC December 2014  
 

Soil Sampling ®

CONTENTS 
 
    Page 
 
1. SCOPE AND APPLICATION .............................................................................................1 
 
2. MATERIALS .......................................................................................................................1 
 
3. PROCEDURE ......................................................................................................................1 
 
 3.1 Subsurface Samples ......................................................................................................1 
 3.2 Surficial Soil Samples ...................................................................................................2 
  
4. MAINTENANCE .................................................................................................................2 
 
5. PRECAUTIONS...................................................................................................................2 
 
6. REFERENCES .....................................................................................................................2 



 SOP No. 025 
 Revision:  0 
 Contents, Page ii 
EA Engineering, Science, and Technology, Inc., PBC December 2014  
 

Soil Sampling ®

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



 SOP No. 025 
 Revision:  0 
 Page 1 
EA Engineering, Science, and Technology, Inc., PBC December 2014 
 

Soil Sampling ®

1.  SCOPE AND APPLICATION 
 
The purpose of this Standard Operating Procedure is to delineate protocols for sampling surface 
and subsurface soils.  Soil samples give an indication of the area and depth of site contamination, 
so a representative sample is very important. 
 
 

2.  MATERIALS 
 
The following materials may be required: 
 

Bucket auger or push tube sampler  Split-spoon, Shelby tube, or core barrel sampler 
Drill rig and associated equipment Stainless steel bowl 
Personal protective equipment as required 
by the Health and Safety Plan 

Stainless steel spoon, trowel, knife, spatula (as 
needed) 

 
 

3.  PROCEDURE 
 
3.1   SUBSURFACE SAMPLES 
 
Don personal protective equipment.  Collect split-spoon, core barrel, or Shelby Tube samples 
during drilling.  Upon opening sampler, or extruding sample, immediately screen soil for volatile 
organic compounds using either a photoionization detector or flame ionization detector.  If 
sampling for volatile organic compounds, determining the area of highest concentration, use a 
stainless steel knife, trowel, or laboratory spatula to peel and sample this area.  Log the sample 
in the Field Logbook while it is still in the sampler.  Peel and transfer the remaining sample in a 
decontaminated stainless steel bowl.  Mix thoroughly with a decontaminated stainless steel 
spoon or trowel.  Place the sample into the required number of sample jars.  Preserve samples as 
required.  Discard any remaining sample into the drums being used for collection of cuttings.  
Decon sampling implements.  All borings will be abandoned. 
 
NOTE:  If sample recoveries are poor, it may be necessary to composite samples before placing 

them in jars.  In this case, the procedure will be the same, except that two split-spoon 
samples will be mixed together.  The Field Logbook should clearly state that the 
samples have been composited, which samples were composited, and why the 
compositing was done. 

 
Samples taken for geotechnical analysis will be undisturbed samples, collected using a thin-
walled (Shelby tube) sampler. 
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3.2   SURFICIAL SOIL SAMPLES 
 
Don personal protective equipment.  Remove vegetative mat.  Collect a sample from under 
the vegetative mat with a stainless steel trowel, push tube sampler, or bucket auger.  If a 
representative sample is desired over the depth of a shallow hole or if several shallow samples 
are to be taken to represent an area, composite as follows: 
 

 As each sample is collected, place a standard volume in a stainless steel bowl. 
 
 After all samples from each hole or area are in the bucket, homogenize the sample 

thoroughly with a decontaminated stainless steel spoon or spatula. 
 
If no compositing is to occur, place sample directly into the sample jars.  Place the leftover soil 
in the auger borings and holes left by sampling.  If necessary, add clean sand to bring the 
subsampling areas back to original grade.  Replace the vegetative mat over the disturbed areas.  
Samples for volatile organic compounds will not be composited.  A separate sample will be 
taken from a central location of the area being composited and transferred directly from the 
sampler to the sample container.  Preserve samples as required.  Decon sampling implements. 
 
 

4.  MAINTENANCE 
 
Not applicable. 
 
 

5.  PRECAUTIONS 
 
Refer to the Health and Safety Plan. 
 
Soil samples will not include vegetative matter, rocks, or pebbles, unless the latter are part of the 
overall soil matrix. 
 
 

6.  REFERENCES 
 
ASTM International.  Method D1586-84, Penetration Test and Split-Barrel Sampling of Soils. 
 
———.   Method D1587-83, Thin Walled Sampling of Soils. 
 
Department of the Army, Office of the Chief of Engineers.  1972.  Engineer Manual 1110-2-

1907 Soil Sampling.  31 March.  
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Direct-Push Technology Sampling ®

1.  SCOPE AND APPLICATION 
 
 
This Standard Operating Procedure (SOP) establishes the protocol for using direct-push technology 
(DPT) in media sampling and performing subsurface characterization.  This SOP includes the 
following DPT methods:  Geoprobe, Hydropunch, Cone Penetrometer Testing (CPT), and Site 
Characterization and Analysis Penetrometer System (SCAPS). 
 

 
2.  MATERIALS 

 
The following materials may be required:   
 

Appropriately sized, all-terrain vehicle-skid-or track-
mounted; DPT equipment; and supplies (i.e., 
hydraulic derrick and hammer assembly) 

Personal protective equipment 

Bentonite grout and clean sand for DPT hole 
abandonment 

Phosphate-free, laboratory-grade detergent (e.g., Liquinox, 
Alconox, etc.) 

DPT stainless steel rods Source of approved water 
Heavy plastic sheeting Steam cleaner/sprayer and water obtained from approved 

source for decontaminating DPT equipment 
Logbook Steel drums for intrusion derived wastes (e.g., contaminated 

personal protective equipment, decon solutions, etc.) 
Long-handled bristle brushes  Wash and rinse tubs 
Mini-bailer or tubing and peristaltic pump 
(groundwater sampling only) 

 

 
 

3.  GEOPROBE AND HYDROPUNCH 
 

3.1   MATERIALS 
 
Water sources for Geoprobe and Hydropunch activities, grouting, sealing, filter placement, 
well installation, and equipment decontamination must be approved by the Project Manager 
prior to arrival of the Geoprobe and Hydropunch equipment.  Information required for the 
water source includes:  water source, manufacturer/owner, address and telephone number, type 
of treatment and filtration prior to tap, time of access, cost per gallon (if applicable), dates and 
results associated with all available chemical analysis over the past 2 years, and the name and 
address of the analytical laboratory (if applicable). 

 
Pure sodium bentonite with no additives will be the only additive allowed, and its use must be 
approved by the Project Manager prior to the arrival of the Geoprobe and Hydropunch 
equipment.  The information required for evaluation includes:  brand name, manufacturer, 
manufacturer’s address and telephone number, product number, product description, and intended 
use for the product. 
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Portland Type II cement will be used for grout (refer to SOP No. 019).  
 
3.2   GROUNDWATER – HYDRAULIC PUSHING AND SAMPLING 
 
The objective of the selected DPT sampling technique is to allow grab samples to be taken at a 
selected site to facilitate aquifer characterization and analysis of potential contaminants.  The 
analytical results from sampling can also be used to determine the placement of monitoring wells.   
 
A site geologist will be present during all sampling and installation procedures, and will fully 
document all procedures and soil characteristics in the Field Logbook (refer to SOP No. 016).  
 
The site geologist will have on hand, at a minimum, a copy of the approved Health and Safety Plan, 
this SOP, the Field Investigation Work Plan, a hand lens (10X), a standard color chart, and a grain 
size chart.   
 
Only solid vegetable shortening (e.g., Crisco®) without flavoring or additives may be used on 
downhole Geoprobe and Hydropunch equipment.   
 
Surface runoff or other fluids will not be allowed to enter any DPT location or well during or after 
DPT activities. 
 
The subcontractor will use the equipment specific guidelines for installation of the Geoprobe DPT 
equipment.  Probe rods will be forced into the ground by hydraulic means.   
 

 Drive the sampler to the desired groundwater sampling interval.  At the desired depth, insert 
extension rods down the inside diameter of the probe rods until the extension reaches the 
bottom of the screen.  Remove the probe rods and sampler sheath while holding the screen in 
place.   

 
 Collect the groundwater sample in the screen interval with a mini-bailer, peristaltic or 

vacuum pump, or other acceptable small diameter sampling device. 
 

 The head of the rod may be equipped with a sensing device for characterization of soil 
properties or the contaminant content. 

 
The subcontractor will use the equipment-specific guidelines for installation of the Hydropunch 
equipment.  Rods will be forced into the ground by hydraulic means.   
 

 The Hydropunch tool is a double cylinder, designed to be sealed until the desired sampling 
depth is reached.  Upon reaching the desired sampling depth, the outer cylinder is pulled 
back, exposing a perforated, stainless steel sampling barrel covered with filter material.   

 
 The water sample enters the barrel and the sample is retrieved by pulling the probe rods from 

the hole with the hydraulic derrick and hammer assembly.  Groundwater is the only media 
that is sampled by Hydropunch equipment.   



SOP No. 047 
Revision:  0 

Page 3 
EA Engineering, Science, and Technology, Inc., PBC  December 2014 
 

 
Direct-Push Technology Sampling ®

 The head of the rod may be equipped with a sensing device for characterization of the soil 
properties or the contaminant content. 

 
 The sample volume collected with this technique is approximately 500-1,000 ml.  Larger 

sample volumes can be collected by inserting tubing attached to a peristaltic pump into the 
rods to obtain water samples. 

 
If desired, a small diameter monitoring well may be installed at this point.  Refer to SOP No. 019 
(Monitoring Well Installation).   
 
If a well will not be installed, the rods will be removed as the borehole is simultaneously filled with 
a bentonite/grout mixture.  A polyvinyl chloride (PVC) tube fed into the rod casing will allow the 
addition of grout. 
 
3.3   SUBSURFACE SOIL – HYDRAULIC PUSHING AND SAMPLING 
 
The objective of the selected DPT sampling technique is to allow grab samples to be taken at a 
selected site for characterization of the stratigraphy and for analysis of potential contaminants.  The 
analytical results from sampling can also be used to determine the placement of monitoring wells.  
 
A site geologist will be present during all DPT sampling and soil characterization.  All procedures 
and soil characteristics will be fully documented in the Field Logbook (refer to SOP No. 016). 
 
The site geologist will have on hand, at a minimum, a copy of the approved Health and Safety Plan, 
this SOP, the Field Investigation Plan, a hand lens (10X), a standard color chart, and a grain-size 
chart.   
 
Only solid vegetable shortening (e.g., Crisco®) without flavoring or additives may be used on 
downhole Geoprobe equipment. 
 
Surface runoff or other fluids will not be allowed to enter any DPT location or well during or after 
DPT activities. 
 
The subcontractor will use the equipment specific guidelines for installation of the Geoprobe DPT 
equipment.  Probe rods will be forced into the ground by hydraulic means.  Additional rods will be 
added in 3- to 4-ft increments until the leading edge of the sampler reaches the top of the desired 
sampling interval.  
 
Once the desired sampling depth has been reached, insert extension rods down the inside diameter of 
the probe rods until it reaches the top of the sampler assembly.  Attach the extension rod handle to 
the top extension rod.  Turn the handle clockwise until the stop-pin detaches from the drive head.  
Remove the extension rods and the stop-pin.  Attach a drive cap to the probe and drive the sampler 
approximately 2 ft using hydraulic derrick.  
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The DPT sampler can be retrieved by pulling the probe rods from the hole with the hydraulic derrick 
and hammer assembly.   
 
The liner will be capped with Teflon® tape and vinyl end caps.  The liners can be split open to 
remove samples for composition analysis or for transfer to other containers for shipment to the 
laboratory for analysis. 
 
The head of the rod may be equipped with a sensing device for characterization of the soil properties 
or the contaminant content. 
 
3.4   DECONTAMINATION 
 
All Geoprobe® and Hydropunch DPT equipment must be thoroughly cleaned before and after each 
use to allow retrieval of representative groundwater samples.  Geoprobe soil sample liners are 
disposed of after each use.  Scrub all metal parts with a stiff, long bristle brush and a non-phosphate 
soap solution.  Steam cleaning may be substituted where available.  Rinse with distilled water and 
allow to air-dry before assembly. 
 
After decontamination, a new clean liner will be installed and all parts will be inspected for wear or 
damage. 
 
Refer to SOP No. 005 (Field Decontamination). 
 
3.5   ABANDONMENT 
 
Pure bentonite or a bentonite/grout mixture (20:1) will be used to fill the resulting borehole if the 
water table is penetrated.  Boreholes that do not penetrate the water table will be backfilled with 
cuttings from the hole and topped with a bentonite seal.  Clean sand will be used to fill any 
remaining volume in the borehole. 

 
Abandonment of Geoprobe and Hydropunch generated DPT boreholes will meet the standards 
established under SOP No. 028 (Well and Boring Abandonment).   
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4.  CONE PENETROMETER TESTING 
 
4.1   MATERIALS 
 
A CPT rig typically consists of an enclosed 20- to 40-ton truck equipped with vertical hydraulic 
rams that are used to force a sensor probe into the ground.  The weight of the CPT rig is 
dependent upon the thrust required at the site.  The majority of CPT rigs are mounted in heavy-
duty trucks that are ballasted to a total dead weight of approximately 15 tons.  Screw anchors are 
utilized to develop the extra reaction to reach the maximum thrust of 20 tons.  The rig is 
separated into two separate workspaces:  data acquisition and hydraulic push areas.   
 
Water sources for CPT activities and decontamination must be approved by the Project Manager 
prior to arrival of the CPT equipment.  Information required for the water source includes:  water 
source, manufacturer/owner, address and telephone number, type of treatment and filtration prior 
to tap, time of access, cost per gallon (if applicable), dates and results associated with all 
available chemical analysis over the past 2 years, and the name and address of the analytical 
laboratory (if applicable).   
 
Pure sodium bentonite with no additives will be the only additive allowed, and its use must be 
approved by the Project Manager prior to the arrival of the DPT equipment.  The information 
required for evaluation includes:  brand name, manufacturer, manufacturer’s address and 
telephone number, product number, product description, and intended use for the product. 
 
Portland Type II cement will be used for grout (refer to SOP No. 019). 
 
4.2   SUBSURFACE CHARACTERIZATION 
 
The objective of this technology is to collect stratigraphic information using CPT equipment to 
determine subsurface stratigraphy and geotechnical properties at a particular site.  CPT activities will 
be in accordance with American Society for Testing and Materials D 3441-86 and American Society 
for Testing and Materials D 5778-95.  The stratigraphic information gathered can be used to 
facilitate the selection of DPT sampling screen intervals.  At the same time, it is possible to install a 
0.25-in. diameter pre-packed PVC monitoring well. 

 
CPT rods are used to hydraulically push the CPT probe into the subsurface.  Probes cannot be 
pushed into hard rock, and significant gravel or cobble content in the formation may impede or 
preclude penetration of the probe.  The depth of penetration achievable depends on the type of 
formation, type of sampling probe, and size of the hydraulic equipment used. 
 
The CPT probe includes the following components: 
 

 A conical tip to measure vertical resistance beneath the tip. 
 
 A friction sleeve to measure frictional resistance on the side of the probe, as a function of 

depth.  
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 Two internal strain gauge-type load cells, which independently measure the vertical 
resistance and side friction. 

 
 A cone pressure gauge to measure the water pressure as the probe is pushed into the ground. 

 
 Inclinometer to determine potential drifting of the probe (optional). 

 
 Seismic transducers to perform downhole seismic surveys (optional).  Therefore, 

stratigraphic data collected with the CPT include:  tip resistance, local friction, friction 
ratio, pore pressure, and resistivity.   

 
Data will be transferred from the probe to the data acquisition system or logger through an 
electrical cable.  The hole will be advanced continuously at a rate of 0.6-1.0 in. per second.  The 
data will be logged at every 0.4-0.8 in. of penetration.  Monitor the probe’s stratigraphic position 
will be monitored as it advances downward.  Perform pore water pressure dissipation tests in 
representative hydrostratigraphic intervals.  Record dissipated pore water pressures to represent 
hydraulic head values. 

 
Once the confining unit underlying the surficial aquifer or the required depth has been reached, 
the CPT is pulled from the ground.  Target interval samples can be collected during CPT hole 
advancement using direct push sampling techniques, i.e., Geoprobe or Hydropunch 
(Section 3).    
 
4.3   DECONTAMINATION 

 
All CPT equipment must be thoroughly cleaned before arrival at the work site, between test 
holes, and prior to being moved out of a work area.  Scrub all metal parts with a stiff, long bristle 
brush and a non-phosphate soap solution.  Steam cleaning may be substituted where available.  
Rinse with distilled water and allow to air-dry before assembly. 
 
Refer to SOP No. 005 (Decontamination). 
      
4 .4   ABANDONMENT 
 
If the push hole was developed for the stratigraphic test only, once the testing is completed, grout 
the hole from bottom to top.  If the hole has not collapsed after removing the CPT, PVC piping 
will be used to grout the hole.  If the hole has collapsed after removing the CPT, then hollow 
CPT rods and a sacrificial tip will be used to grout the hole.  The PVC pipe or CPT rods will be 
pushed to the bottom of the hole.  Grout will then be pumped to the bottom of the hole as the 
PVC pipe or CPT rods are withdrawn. 
 
Refer to SOP No. 028 (Well and Boring Abandonment).  
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5.  SITE CHARACTERIZATION AND ANALYSIS PENETROMETER SYSTEM 
 
5.1   MATERIALS 
 
SCAPS cone penetrometer and laser induced fluorescence (LIF) technology requires the use of a 
specialized 20-ton truck.  The truck has two separate enclosed compartments.  Each compartment 
is temperature controlled and monitored for air quality.  The two rooms are the data acquisition 
and processing room, and the hydraulic ram/rod handling room.  Approximately 20 ft of 
overhead clearance is required to fully extend the hydraulic ram and allow for leveling jack 
movement. 
 
All materials required to complete SCAPS analysis are provided by the subcontractor to include 
cone penetrometer equipment.  All hydraulic equipment, SCAPS rods, nitrogen lasers, etc. are 
included within the vehicle.  A decontamination water source and a source of water for mixing 
the grout are required. 
 
Water sources for equipment decontamination must be approved by the Project Manager prior to 
arrival of the SCAPS equipment.  Information required for the water source includes:  water source, 
manufacturer/owner, address and telephone number, type of treatment and filtration prior to tap, 
time of access, cost per gallon (if applicable), dates and results associated with all available chemical 
analysis over the past 2 years, and the name and address of the analytical laboratory (if applicable).  
 
Pure sodium bentonite with no additives will be the only additive allowed, and its use must be 
approved by the Project Manager prior to the arrival of the SCAPS equipment.  The information 
required for evaluation includes: brand name, manufacturer, manufacturer’s address and telephone 
number, product number, product description, and intended use for the product. 
 
Portland Type II cement will be used for grout (refer to SOP No. 019).  
 
5.2   HYDRAULIC PUSHING AND SAMPLING   
 
The objective of the SCAPS technique is to allow grab samples and stratigraphic information to 
be collected at a selected site to facilitate subsurface characterization and for analysis of potential 
contaminants.  The analytical results obtained can also be used to determine the placement of 
monitoring wells.  At the same time, it is possible to install a small diameter well for sampling 
purposes.  Refer to SOP No. 019 (Monitoring Well Installation).  If a well will not be installed, 
the borehole can be grouted as the equipment is removed. 
 
A site geologist will be present during all installation and sampling procedures and will fully 
document all procedures and soil characteristics in the Field Logbook (refer to SOP No. 016).   
 
The site geologist will have on hand, at a minimum, a copy of the approved Health and Safety Plan, 
this SOP, the Field Investigation Work Plan, a hand lens (10X), a standard color chart, and a grain-
size chart.   
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Only solid vegetable shortening (e.g., Crisco®) without flavoring or additives may be used on 
downhole SCAPS equipment.   
 
Surface runoff or other fluids will not be allowed to enter any DPT location or well during or after 
direct-push activities. 
 
The subcontractor will use the equipment specific guidelines for installation of the SCAPS DPT 
equipment.  Prior to SCAPS field activities, calibration soil samples will be collected and analyzed 
in order to determine the LIF sensor fluorescence threshold and detection limits for the site.  
 
SCAPS LIF technology uses a pulsed nitrogen laser coupled with an optical detector to make 
fluorescence measurements via optical fibers.  The LIF sensor is mounted on a cone penetrometer 
probe so that soil classification data and fluorescence data are collected simultaneously.  The laser 
consumes nitrogen gas, which is supplied from cylinders stored on the accompanying trailer. 
 
The SCAPS CPT sensors are used to gather stratigraphic information.  See Section 4 for CPT 
operating procedures.  
 
Target interval samples can be collected during SCAPS hole advancement using direct push 
sampling techniques such as Geoprobe or Hydropunch (Section 3). 
 
5.3   DECONTAMINATION 
 
Decontamination of SCAPS equipment is automated after initialization by a field team member.  
A pressurized hot water system is used to decontaminate the push rods as they are retracted from 
the ground.  The SCAPS vehicle is equipped with a decontamination collar mounted to the 
bottom that cleans the rods.  The decontamination water is removed by vacuum and transferred 
to a storage drum prior to disposal or treatment.  A trailer attached to the back of the vehicle 
contains the water pump, heater for decontamination, and decontamination water containment 
drum. 
 
Worker exposure is reduced by minimizing contact with contaminated media.  
 
Refer to SOP No. 005 (Decontamination). 
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Direct-Push Technology Sampling ®

5.4   ABANDONMENT 
 
SCAPS automatically grouts the penetrometer cavity as the rods are removed.  The grout is 
pumped at high pressure through a 0.25-in. diameter tube in the center of the penetrometer rods.  
The tip is sacrificed at the bottom of the cavity to allow release of the grout.  
 
A trailer attached to the back of the vehicle contains the 300-gal grout mixing bin and pump. 
 
If the automatic grout feed does not work, the cavity will be manually filled with grout. 

 
Abandonment of SCAPS generated borehole will meet the standards established under SOP 
No. 028 (Well and Boring Abandonment). 
 

 
6.  MAINTENANCE 

 
Not applicable. 
 
 

7.  PRECAUTIONS 
 
Refer to the site-specific Health and Safety Plan for discussion of hazards and preventive measures 
during intrusive activities. 
 

 
8.  REFERENCES 

 
American Society for Testing and Materials (ASTM).  1986.  ASTM Designation D3441-86.   

American Society for Testing and Materials, Standard Test Method for Deep, Quasi-Static, 
Cone and Friction-Cone Penetration Test of Soil. December. 

 
Battelle.  1994.  Northern Boundary Area Ground Water Assessment Work Plan, Appendix B.  
 
Department of Energy Environmental Management.  1998.  Technology Description.  World Wide 

Web Site:  www.em.doe.gov/cgi-bin/parse/plumesfa/intech/conepen/tech.html.  January. 
  
(U.S.) Environmental Protection Agency (EPA).  1993.  Subsurface Characterization and 

Monitoring Techniques, Volume 1, Appendices A and B.  May. 
 
———.  1997.  The Site Characterization and Analysis Penetrometer System Laser-Induced 

Fluorescence Sensor and Support System.  Innovative Technology Verification Report.  
February. 

 



SOP No. 047 
Revision:  0 

Page 10 
EA Engineering, Science, and Technology, Inc., PBC  December 2014 
 

 
Direct-Push Technology Sampling ®

Kejr Engineering, Inc.  1995.  Geoprobe Screen Point 15 Groundwater Sampler Standard 
Operating Procedure, Technical Bulletin No. 95-1500. 

 
———.  1996a.  Geoprobe Large Bore Soil Sampler Standard Operating Procedure, Technical 

Bulletin No. 93-660. 
 
———.  1996b.  Geoprobe Macro-Core Soil Sampler Standard Operating Procedures, Technical 

Bulletin No. 95-8500. 
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Location Project Number

Duluth, MN 1583408.00

Potential Safety Hazard

General Safety Hazards

Working Over or Near Water

Material Handling, Lifting, Moving

Heavy Equipment Hazards (drill rig and support vehicles)

Faulty or Inappropriate Equipment

Direct Push Drilling

Noise

Fire/Explosion

Weather

Electrical 

Utilities
Insect Bites

Attachment B Task Hazard Analysis - Direct Push Drilling

Task

Project Title:

Wear U.S. Coast Guard approved personal flotation device (PFD).  Identify unsafe conditions, such as water or sediment on the deck, obstructions, or overhead objects that could cause a slip, trip, or fall.  Keep ring 
buoys in an accessible location for overboard emergencies.  Monitor severe weather conditions.  Carry flares, a cellular phone, fire extinguishers, and extra food and water in case of unanticipated emergencies.

Procedure to Control Hazard

Employees will be required to read the site safety plan and will receive instruction as to the general safety requirements for the project.  Employees are required to have OSHA 40-hour HAZWOPER training and first aid/CPR training.  

Erie Pier Sampling Plan Addendum

Training Requirements

Direct Push Drilling

Wear protective outer clothing and insect repellant.  Workers with allergies will carry antidote kits, if necessary.

Clear walkways and work areas of equipment and debris.  Wear personal protective equipment (PPE), including hard hats, safety shoes, and safety glasses.  Mark, identify, or barricade obstructions. Watch for 
accumulation of water on walkways and work surfaces. Stay aware of footing and do not run.

Observe proper lifting techniques and obey sensible lifting limits (50 pound maximum per person).  Use mechanical lifting equipment to move large awkward loads.  Use two or more persons for heavy bulk lifting.

Contact local utility companies to identify utility right-of-ways prior to sampling.  Be aware of unanticipated hazards.

Use hearing protection during drilling activities.

Identify electrical utility hazards prior to sampling.  Inspect work areas for spark sources, maintain safe distances, properly illuminate work areas, and provide barriers to prevent inadvertent contact.  Maintain 
minimum clearance distances for overhead energized electrical lines.

Be aware of the location of equipment, where high visibility safety colors, establish eye contact with operator. Be aware of pinch points, swinging chains, augers, etc.  Where appropriate PPE (hard hat) when working 
in proximity to rig. Isolate equipment swing areas.  Make eye contact with operators before approaching equipment.  Understand and review hand signals.  Wear hard hats and steel-toe safety shoes to prevent injuries. 

Eliminate sources of ignition from the work area.  Prohibit smoking in the work areas.  Provide ABC (or equivalent) fire extinguishers in work areas.  Store flammable liquids in well ventilated areas, in approved, 
properly labeled containers.

Monitor weather for up-to-date severe weather forecasts.  Discontinue work during thunderstorms and severe weather events.  Take breaks as needed. Be aware of weather conditions and dress appropriately. 
Consume adequate food/beverages. If possible, adjust work schedule to avoid heat/cold stresses.

Qualified driller must inspect drill rig prior to use, if faulty or inappropriate, do not proceed until repaired or replaced.

Heed all CAUTION, WARNING, and DANGER decals posted on the machine. Clear area of obstructions and communicate with all workers involved that drilling is beginning. Secure loose clothing. Do not walk 
under suspended loads. When possible, remove overhead hazards promptly. Wear appropriate PPE including hard hat and American National Standards Institute (ANSI) Z41 approved steel toed or composite toed 
footwear. Operators must wear hearing protection. OSHA-approved hearing protection for sound levels exceeding 85 dba is recommended. The Emergency Kill switch button on the control panel will immediately 
shut off the engine when pushed. Familiarize yourself with the location of this button before operating the machine. Ensure that everyone is clear of all moving parts before starting the engine. The machine should not 
be driven with the probe cylinder or winch mast extended. This practice could result in equipment damage and/or personal injury from contact with overhead objects such as power lines. The unit should only be 
driven using the remote control box. The steering levers located on the machine are for positioning only. Do not attempt to drive using the levers on the machine as this requires the operator to walk too close to the 
tracks while the vehicle is in motion. Do not attempt to drive the unit on slopes of more than 20°. Always drive straight up or down steep grades. Avoid sideslopes whenever possible. A track-mounted machine is 
generally transported on a trailer. Use special caution when loading the unit with wet ramps as it is significantly easier for the tracks to slip under such conditions. When operating the unit on sloped surfaces, always 
position the unit parallel with the slope. This provides the greatest degree of stability and will limit shifting during probing or augering operations. Position the track-mounted machine with the control panel upslope 
whenever possible so the machine will roll away from the operator if it becomes unstable and moves unexpectedly. Do not extend the outriggers such that the tracks are raised off of the ground more than one or two 
inches. Raising the tracks several inches off of the ground surface decreases the stability of the machine and provides no operational advantage. Designate one person to operate the machine while probing or augering. 
This will avoid injuries from having someone unexpectedly engage the machine controls while another person is working near moving parts. Operators must stand to the control side of the machine, clear of the probe 
foot and derrick, while operating the controls. Never reach across the probe assembly to manipulate the machine controls. Never place your hands on top of the tool string while raising or lowering the GH60 hammer. 
Never move the probe assembly (swing, extend, fold, etc.) or operate the tracks while anyone is in physical contact with the tool string. Use caution when probing on loose or soft surfaces. Reduced weight on the 
tracks may allow the unit to shift or slide under such conditions. Limit the rate at which the GH60 hammer is lowered while advancing the tool string to avoid raising the probe foot more than approximately 6 inches 
off of the ground surface. Never raise the machine foot more than a few inches from the ground surface with the probe cylinder and/or winch mast fully extended. If the foot must be raised significantly, first lower the 
hammer and winch. Always place the machine foot firmly on the ground when pulling tools from the subsurface. In the event of a problem, the operator should release all control levers. The spring-loaded levers will 
automatically return to the neutral position and machine operation will cease. Rotating parts can cause serious injuries. Shut off the engine before attempting to clean or service the unit. Avoid hydraulic fluid leaks. 
Pressurized fluid may be injected into the skin resulting in serious bodily injury. In the event of an accident, seek medical attention immediately.https://geoprobe.com/service/service-knowledgebase/safety-first

Spirit Lake Estuary Site 
St. Louis River Area of Concern, Duluth, Minnesota Erie Pier Sampling Plan Addendum



Attachment D 

       Driller’s Standard Operating Procedure

    (to be provided as separate file upon request)
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(0 to 2.7 ft) Reddish Brown (5YR 4/4) SAND, vf to c., subangular, Qtz., tr.
SILT, tr. roots, moist at top of interval, medium dense, non-cohesive with
siltier, cohesive areas, sharp contact.

(2.7 to 3.3 ft) Dark Brown (7.5YR 3/2) CLAY, some SILT, tr. GRAVEL, lg.
(<2 cm), subrounded, Qtz., tr. mica, tr. root and other plant material, stiff,
low plasticity.

(3.3 to 6.1 ft) No Recovery

(6.1 to 6.8 ft) Reddish Brown (5YR 4/4) SAND, vf to m., few SILT, tr. root
and wood fragments, medium dense to loose, cohesive, sharp contact.

(6.8 to 9 ft) Dark Brown (7.5YR 3/2) CLAY, few SILT, tr. mica, tr. wood
fragments, stiff to soft, medium to high plasticity.

SL22-EP-SB-1-0045

SL22-EP-SB-1-4590

PAGE 1 OF 1

NORTHING 418098.732

SAMPLING METHOD Composite
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BORING ID SL22-EP-SB-1
EASTING 2863670.704

DRILLING METHOD Direct Push
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GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 9

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 1 ft snow, timber.

DRILL DATE/TIME 1/19/2022 2:10:00 PM

SAMPLE DATE/TIME 1/21/2022 9:00:00 AM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(0 to 0.3 ft) Very Dark Brown (7.5YR 2.5/2) ORGANIC SILT, tr. SAND, vf to
f., roots and plant material, musty odor, gradational contact.

(0.3 to 1.75 ft) Reddish Brown (5YR 4/3) SAND, vf to f. with tr. m., tr. SILT,
dense, cohesive, odorless, sharp contact.

(1.75 to 3.7 ft) Reddish Brown (5YR 4/3)  to Brown (7.5YR 4/2) CLAY,
some SILT, tr. SAND in lenses @ -3.1, -3.4 ft., tr. mica, stiff, medium
plasticity, sharp contact.

(3.7 to 4.1 ft) Brown (7.5YR 4/2) SAND, vf to f., few SILT, tr. mica, dense,
cohesive.

(4.1 to 5 ft) No Recovery

(5 to 5.3 ft) Dark Brown (7.5YR 3/2) SILT, some CLAY, tr. mica, soft, low to
medium plasticity, gradational contact.
(5.3 to 5.8 ft) Dark Brown (7.5YR 3/2) SAND, vf to f., little SILT, tr. CLAY,
loose, cohesive, sharp contact.

(5.8 to 7.1 ft) Dark Brown (7.5YR 3/2) CLAY, some SILT, tr. SAND, vf to f.,
tr. wood fragments, stiff, medium plasticity, sharp contact.

(7.1 to 7.3 ft) Dark Brown (7.5YR 3/2) SAND, vf to f., little SILT, tr. CLAY,
loose, cohesive, gradational contact.
(7.3 to 8 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, tr. mica, stiff, high
plasticity.

SL22-EP-SB-2-0045

SL22-EP-SB-2-4590
SL22-EP-SB-2-4590FD
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NORTHING 418185.754

SAMPLING METHOD Composite
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BORING ID SL22-EP-SB-2
EASTING 2863720.574

DRILLING METHOD Direct Push
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GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 9

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 1 ft snow, timber.

DRILL DATE/TIME 1/19/2022 1:20:00 PM

SAMPLE DATE/TIME 1/20/2022 12:20:00 PM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(0 to 2.1 ft) Dark Brown (7.5YR 3/3) CLAY, some SILT, few SAND, vf to f.,
tr. root and plant material, stiff, low to medium plasticity, sharp contact.

(2.1 to 3.3 ft) Brown (7.5YR 5/4) SAND, vf to f., tr. SILT, very loose,
noncohesive.

(3.3 to 5 ft) No Recovery

(5 to 5.4 ft) Brown (7.5YR 5/4) SAND, vf to f., tr. SILT, very loose,
noncohesive, sharp contact.
(5.4 to 5.6 ft) Dark Brown (7.5YR 3/3) CLAY, some SILT, few SAND, vf to
f., stiff, low to medium plasticity, sharp contact.
(5.6 to 6 ft) Brown (7.5YR 4/3) SAND, vf to f., some SILT, very loose,
noncohesive, sharp contact.
(6 to 6.5 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, soft, medium to high
plasticity, gradational contact.
(6.5 to 6.6 ft) Light Brown (7.5YR 6/4) SILT, little SAND, vf., soft, low
plasticity, gradational contact.

(6.6 to 8.6 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, soft, medium to high
plasticity.

(8.6 to 12.5 ft) No Recovery

SL22-EP-SB-3-0040

SL22-EP-SB-3-4080

SL22-EP-SB-3-8012
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SAMPLING METHOD Composite
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EASTING 2863864.923

DRILLING METHOD Direct Push
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GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 15

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 6 in snow, timber.

DRILL DATE/TIME 1/19/2022 12:15:00 PM

SAMPLE DATE/TIME 1/20/2022 8:45:00 AM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(8.6 to 12.5 ft) No Recovery (continued)

(12.5 to 12.6 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, soft, medium to
high plasticity, sharp contact.
(12.6 to 12.8 ft) Brown (7.5YR 4/2) SAND, vf to f., some SILT, tr. mica,
loose, cohesive, sharp contact.
(12.8 to 13.5 ft) Dark Brown (7.5YR 3/2) CLAY, few SILT, fining upwards,
tr. wood  fragments, soft, medium to high plasticity, sharp contact.
(13.5 to 13.6 ft) Reddish Brown (5YR 4/3) SAND, vf to f., some SILT, tr.
mica, loose, cohesive, sharp contact.
(13.6 to 15 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, tr. mica, soft,
medium to high plasticity, gradational contact.

SL22-EP-SB-3-8012

SL22-EP-SB-3-1215
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SAMPLING METHOD Composite
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BORING ID SL22-EP-SB-3
EASTING 2863864.923

DRILLING METHOD Direct Push
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PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 15

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 6 in snow, timber.

DRILL DATE/TIME 1/19/2022 12:15:00 PM

SAMPLE DATE/TIME 1/20/2022 8:45:00 AM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
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(0 to 0.3 ft) Dark Brown (7.5YR 3/3) SILT, few CLAY, tr. SAND, vf to f., tr.
root and other plant material, moist, medium stiff to stiff, low plasticity,
gradational contact.
(0.3 to 0.5 ft) Brown (7.5YR 4/3) SILT, few SAND, vf to f., few CLAY, tr.
root and other plant material, moist, medium stiff to stiff, low plasticity,
gradational contact.
(0.5 to 1.25 ft) Dark Brown (7.5YR 3/3) SILT, few CLAY, tr. SAND, vf to f.,
tr. mica, tr. root and other plant material, moist, medium stiff to stiff, low
plasticity, sharp contact.
(1.25 to 1.6 ft) Brown (7.5YR 5/4) SAND, vf., some SILT, tr. wood
fragments, medium dense, cohesive, sharp contact.
(1.6 to 2.1 ft) Dark Brown (7.5YR 3/3) SILT, few CLAY, tr. SAND, vf to f.,
tr. root and other plant material, moist, medium stiff to stiff, low plasticity,
sharp contact.
(2.1 to 2.25 ft) Brown (7.5YR 5/4) SAND, vf., some SILT, tr. wood
fragments, medium dense, cohesive, sharp contact.
(2.25 to 2.65 ft) Dark Brown (7.5YR 3/3) SILT, few CLAY, tr. SAND, vf to f.,
tr. root and other plant material, medium stiff to stiff, low plasticity, sharp
contact.
(2.65 to 2.8 ft) Brown (7.5YR 5/4) SAND, vf., some SILT, tr. root and wood
fragments, medium dense, cohesive, sharp contact.
(2.8 to 3.8 ft) Brown (7.5YR 4/3) CLAY, some SILT, tr. SAND, vf., tr. root,
stiff to soft, medium plasticity.
(3.8 to 5 ft) No Recovery

(5 to 5.4 ft) Brown (7.5YR 4/4) SILT, some SAND, tr. mica, soft, low
plasticity, sharp contact.
(5.4 to 5.8 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, stiff, high plasticity,
sharp contact.
(5.8 to 6 ft) Brown (7.5YR 5/4) SAND, vf., tr. SILT, medium dense,
noncohesive, sharp contact.

(6 to 7 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, stiff, high plasticity,
sharp contact.

(7 to 7.2 ft) Reddish Brown (5YR 5/3) SAND, vf to f., tr. SILT, medium
dense to dense, slightly cohesive, sharp contact.
(7.2 to 7.8 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, stiff, high plasticity,
sharp contact.

(7.8 to 10 ft) No Recovery
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SAMPLING METHOD Composite
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GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 15

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 1 ft snow, timber.

DRILL DATE/TIME 1/19/2022 9:30:00 AM

SAMPLE DATE/TIME 1/20/2022 3:35:00 PM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(10 to 11.85 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, soft to medium
stiff, high plasticity, intervals of siltier material @ -10.5, -11 ft., vf. SAND
interval @ -11.6 ft., sharp contact.

(11.85 to 11.95 ft) Black (7.5YR 2.5/1) ORGANIC CLAY, some SILT, tr.
SAND, vf., low to medium plasticity, abundant plant and wood fragments,
sharp contact.
(11.95 to 12.2 ft) Brown (7.5YR 4/2) SILT, few CLAY, tr. SAND, vf to f.,
coarsening upwards, soft, cohesive, low plasticity, sharp contact.
(12.2 to 12.5 ft) Brown (7.5YR 4/2) SILT, few CLAY, coarsening upwards,
soft, cohesive, medium plasticity, gradational contact.
(12.5 to 12.65 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, soft to medium
stiff, high plasticity, sharp contact.
(12.65 to 12.8 ft) Brown (7.5YR 4/2) SAND, vf to m., subangular, Qtz., tr.
SILT, medium dense, noncohesive, sharp contact.
(12.8 to 13.2 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, soft to medium
stiff, high plasticity.
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SAMPLING METHOD Composite
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EASTING 2863935.808

DRILLING METHOD Direct Push
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GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 15

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 1 ft snow, timber.

DRILL DATE/TIME 1/19/2022 9:30:00 AM

SAMPLE DATE/TIME 1/20/2022 3:35:00 PM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(0 to 0.4 ft) Dark Brown (7.5YR 3/3) SILT, little CLAY, tr. SAND, vf to f., tr.
mica, tr. root and other plant material, stiff, low to medium plasticity, sharp
contact.
(0.4 to 0.8 ft) Brown (7.5YR 5/4) SILT, some SAND, vf to f., tr. mica, tr.
root, medium stiff, cohesive, nonplastic, sharp contact.

(0.8 to 2.2 ft) Dark Brown (7.5YR 3/4) CLAY, few SILT, fining upwards, tr.
mica, tr. root and wood fragments, stiff, high plasticity, sharp contact.

(2.2 to 2.8 ft) Brown (7.5YR 5/4) SILT, some SAND, vf to f., tr. mica, tr.
root, medium stiff, cohesive, nonplastic, sharp contact.

(2.8 to 3.2 ft) Dark Brown (7.5YR 3/4) SILT, little CLAY, tr. GRAVEL, sm.
(<1 cm), subangular, tr. SAND, vf to f., stiff, low plasticity.

(3.2 to 5 ft) No Recovery

(5 to 6.4 ft) Dark Brown (7.5YR 3/2) CLAY, little SILT, with interval of
Yellowish Brown (10YR 6/4), siltier material @ -6.2 ft., tr. mica, tr. plant
material, stiff, medium plasticity, gradational contact.

(6.4 to 7.9 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, tr. mica, soft, high
plasticity, sharp contact.

(7.9 to 8.6 ft) Dark Reddish Brown (5YR 3/2) SAND, vf to f., tr. SILT, tr.
mica, medium dense, cohesive.

(8.6 to 9.7 ft) No Recovery

(9.7 to 10 ft) Brown (7.5YR 4/2) CLAY, some SILT, tr. GRAVEL, sm.,
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SAMPLING METHOD Composite
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SPC MN N USFT (NAD83)

GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 12

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 6 in snow, ground frozen, moderate tree cover.

DRILL DATE/TIME 1/18/2022 2:45:00 PM

SAMPLE DATE/TIME 1/18/2022 4:45:00 PM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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subangular, claystone, tr. SAND, vf., moist, very soft, medium plasticity,
sharp contact.

(10 to 11.4 ft) Brown (7.5YR 4/2) SAND, vf to f., some SILT, tr. CLAY,
coarsening upwards, tr. mica, dense, cohesive, nonplastic, sharp contact.

(11.4 to 11.5 ft) Light Brown (7.5YR 6/4) SAND, vf to m., rounded, tr. SILT,
dense, cohesive.
(11.5 to 12 ft) Brown (7.5YR 4/2) SILT, some SAND, vf to f., tr. CLAY,
coarsening upwards, tr. mica, dense, cohesive, nonplastic, sandier intervals
@ -11.6, -11.8 ft.
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SAMPLING METHOD Composite
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EASTING 2863858.313

DRILLING METHOD Direct Push
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SPC MN N USFT (NAD83)

GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 12

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 6 in snow, ground frozen, moderate tree cover.

DRILL DATE/TIME 1/18/2022 2:45:00 PM

SAMPLE DATE/TIME 1/18/2022 4:45:00 PM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor
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(0 to 2.1 ft) Dark Brown (7.5YR 3/3) SILT, some CLAY, tr. root and wood
fragments, medium stiff, low plasticity, sharp contact.

(2.1 to 2.4 ft) Dark Yellowish Brown (10YR 5/6) SAND, vf., some SILT, tr.
mica, tr. root, medium dense, cohesive, nonplastic, gradational contact.
(2.4 to 3.1 ft) Dark Brown (7.5YR 3/3) CLAY, few SILT, tr. SAND, vf to f.,
stiff, high plasticity, sand lens @ -2.8 ft., gradational contact.

(3.1 to 3.5 ft) Dark Brown (7.5YR 3/3) SILT, little CLAY, few SAND, vf to
m., subrounded, Qtz., tr. mica, medium stiff to stiff, low plasticity.

(3.5 to 5 ft) No Recovery

(5 to 5.15 ft) Dark Grayish Brown (10YR 3/2) CLAY, little SILT, tr. mica,
soft, medium plasticity, gradational contact.
(5.15 to 5.4 ft) Brown (10YR 4/3) CLAY, little SILT, tr. mica, tr. root,
medium stiff, medium plasticity, gradational contact.

(5.4 to 7.7 ft) Mixture of Dark Grayish Brown (10YR 3/2) and Dark Reddish
Gray (5YR 4/2) CLAY, tr. SILT, tr. mica, stiff, high plasticity, lenses of
SAND @ -6.2, -6.7 ft., vf to m., subrounded, Qtz., gradational contact.

(7.7 to 8.1 ft) Dark Grayish Brown (10YR 3/2) CLAY, tr. SILT, tr. mica, tr.
wood fragments, stiff, high plasticity, lenses of Pale Brown (10YR 6/3)
SAND, vf to f., Qtz., sharp contact.
(8.1 to 8.7 ft) Mixture of Dark Grayish Brown (10YR 3/2) and Dark Reddish
Gray (5YR 4/2) CLAY, tr. SILT, tr. mica, stiff, high plasticity.

(8.7 to 12.5 ft) No Recovery

SL22-EP-SB-6-0040

SL22-EP-SB-6-4080
SL22-EP-SB-6-4080FD
SL22-EP-SB-6-4080MS

SL22-EP-SB-6-4080MSD

SL22-EP-SB-6-8012

PAGE 1 OF 2

NORTHING 418481.924

SAMPLING METHOD Composite
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DRILLING METHOD Direct Push
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SPC MN N USFT (NAD83)

GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 15

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS Offset 2 ft N from original location.

DRILL DATE/TIME 1/18/2022 1:30:00 PM

SAMPLE DATE/TIME 1/19/2022 9:05:00 AM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(8.7 to 12.5 ft) No Recovery (continued)

(12.5 to 13.95 ft) Mixture of Dark Grayish Brown (10YR 3/2) and Dark
Reddish Gray (5YR 4/2) CLAY, tr. SILT, tr. mica, tr. root, soft, high
plasticity, sharp contact.

(13.95 to 14.1 ft) Brown (7.5YR 4/2) SAND, vf to f., tr. SILT, tr. mica,
dense, cohesive, nonplastic, gradational contact.
(14.1 to 14.2 ft) Mixture of Dark Grayish Brown (10YR 3/2) and Dark
Reddish Gray (5YR 4/2) CLAY, tr. SILT, tr. mica, tr. root, soft, high
plasticity, sharp contact.
(14.2 to 14.7 ft) Brown (7.5YR 4/3) SAND, vf to f., tr. SILT, tr. mica, tr.
wood fragments, dense, cohesive, nonplastic, CLAY lens @ -14.5 ft., sharp
contact.
(14.7 to 15 ft) Mixture of Dark Grayish Brown (10YR 3/2) and Dark Reddish
Gray (5YR 4/2) CLAY, tr. SILT, tr. mica, tr. root, soft, high plasticity.
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SAMPLING METHOD Composite
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PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 15

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS Offset 2 ft N from original location.

DRILL DATE/TIME 1/18/2022 1:30:00 PM

SAMPLE DATE/TIME 1/19/2022 9:05:00 AM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(0 to 1.65 ft) Brown (7.5YR 4/2) ORGANIC CLAY, some SILT, few root and
wood fragments, moist, stiff in drier intervals, high plasticity, blocky
structure.

(1.65 to 2 ft) Yellowish Red (5YR 5/6) SILT, few SAND, vf., stiff, nonplastic,
sharp contact.
(2 to 2.35 ft) Brown (7.5YR 4/2) ORGANIC CLAY, some SILT, few wood
fragments, stiff, high plasticity, blocky structure, sharp contact.
(2.35 to 2.5 ft) Light Yellowish Brown 10YR 6/4) SAND, vf to c.,
subangular, Qtz., loose, noncohesive, sharp contact.
(2.5 to 2.8 ft) Brown (7.5YR 4/2) ORGANIC CLAY, little SILT, few wood
fragments, stiff, high plasticity, blocky structure, gradational contact.
(2.8 to 3.2 ft) Yellowish Red (5YR 5/6) SILT, few SAND, vf., tr. mica, stiff,
nonplastic, gradational contact.
(3.2 to 4 ft) Brown (7.5YR 4/2) ORGANIC CLAY, little SILT, few wood
fragments, stiff, high plasticity, blocky structure.

(4 to 5 ft) No Recovery

(5 to 6 ft) Brown (7.5YR 4/2) ORGANIC CLAY, some SILT, few wood
fragments, stiff, low plasticity, blocky structure, sharp contact.

(6 to 6.65 ft) Reddish Brown (5YR 5/4) SAND, vf to m., tr. GRAVEL, sm. (<
5 mm), subangular, Qtz., tr. SILT, tr. mica, loose, noncohesive, gradational
contact.

(6.65 to 7.8 ft) Dark Brown (7.5YR 3/2) SAND, vf to m., few SILT, tr. mica,
moist, loose, noncohesive, sharp contact.

(7.8 to 8.3 ft) Dark Brown (7.5YR 3/2) CLAY, medium stiff, high plasticity.

(8.3 to 10.3 ft) No Recovery
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NORTHING 418311.622

SAMPLING METHOD Composite
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BORING ID SL22-EP-SB-7
EASTING 2864061.727

DRILLING METHOD Direct Push
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SPC MN N USFT (NAD83)

GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 12

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS ~2 ft snow drift, light brush needed clearing.

DRILL DATE/TIME 1/18/2022 10:30:00 AM

SAMPLE DATE/TIME 1/21/2022 7:15:00 AM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(8.3 to 10.3 ft) No Recovery (continued)

(10.3 to 10.8 ft) Brown (7.5YR 4/3) SAND, vf to m., few SILT, few CLAY, tr.
plant material, loose, cohesive, gradational contact.

(10.8 to 12 ft) Dark Brown (7.5YR 3/2) CLAY, medium stiff, high plasticity.

SL22-EP-SB-7-8012
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NORTHING 418311.622

SAMPLING METHOD Composite
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BORING ID SL22-EP-SB-7
EASTING 2864061.727

DRILLING METHOD Direct Push

U
S

C
S

 C
LA

S
S

S
A

M
P

LE
R

A
D

V
A

N
C

E
/R

E
C

O
V

.
(f

t)

SPC MN N USFT (NAD83)
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PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 12

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS ~2 ft snow drift, light brush needed clearing.

DRILL DATE/TIME 1/18/2022 10:30:00 AM

SAMPLE DATE/TIME 1/21/2022 7:15:00 AM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(0 to 1.2 ft) Reddish Brown (5YR 4/3) SILT, little SAND, vf to f., few CLAY,
some root, soft, nonplastic, musty odor, gradational contact.

(1.2 to 2.5 ft) Mixture of Reddish Brown (5YR 4/4) SAND, vf to f., tr. SILT,
dense, cohesive AND Brown (7.5YR 4/2) CLAY, medium stiff, high
plasticity, gradational contact.

(2.5 to 3 ft) Black (7.5YR 2.5/1) ORGANIC SILT, some SAND, vf to f., tr.
mica, tr. root and wood fragments, gradational contact.
(3 to 3.3 ft) Reddish Brown (5YR 4/3) SAND, vf to f., few SILT, dense,
cohesive, nonplastic.

(3.3 to 4.3 ft) No Recovery

(4.3 to 4.8 ft) Dark Brown (7.5YR 3/2) SILT, some SAND, vf to f., little
CLAY, wet, soft, low plasticity, gradational contact.

(4.8 to 5.5 ft) Brown (7.5YR 4/4) SAND, vf to f., little SILT, tr. mica, moist,
rapid dilatency, dense, cohesive, sharp contact.

(5.5 to 5.7 ft) Very Dark Gray (7.5YR 3/1) CLAY, tr. mica, soft, high
plasticity, sharp contact.
(5.7 to 5.9 ft) Brown (7.5YR 4/4) SAND, vf to f., few SILT, tr. mica, moist,
rapid dilatency, dense, cohesive, sharp contact.
(5.9 to 6.2 ft) Very Dark Gray (7.5YR 3/1) CLAY, tr. mica, soft, high
plasticity, sharp contact.
(6.2 to 6.6 ft) Dark Brown (7.5YR 3/2) CLAY, little SILT, few SAND, vf to f.,
tr. wood fragments, soft, medium plasticity, gradational contact.
(6.6 to 7 ft) Dark Brown (7.5YR 3/2) SILT, some SAND, vf to f., little CLAY,
wet, soft, low plasticity.
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NORTHING 418494.62

SAMPLING METHOD Composite
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BORING ID SL22-EP-SB-8
EASTING 2864083.863

DRILLING METHOD Direct Push
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GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 7

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 6 in snow.

DRILL DATE/TIME 1/18/2022 9:50:00 AM

SAMPLE DATE/TIME 1/20/2022 5:40:00 PM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(0 to 2.9 ft) Dark Brown (7.5YR 3/2) CLAY, little SILT, tr. SAND, vf., tr.
mica, tr. root, stiff, medium plasticity, sharp contact.

(2.9 to 3.1 ft) Brown (7.5YR 5/3) SAND, vf to f., tr. mica, medium dense,
noncohesive, sharp contact.
(3.1 to 3.8 ft) Dark Brown (7.5YR 3/2) CLAY, some SILT, coarsening
upwards, tr. mica, tr. root, stiff, medium plasticity.

(3.8 to 5 ft) No Recovery

(5 to 6.4 ft) Dark Brown (7.5YR 3/2) CLAY, some SILT, coarsening
upwards, tr. mica, tr. root, stiff, interval of wood fragments @ -6.1 to -6.2 ft.,
medium plasticity, gradational contact..

(6.4 to 6.8 ft) Brown (7.5YR 5/3) SAND, vf to f., little SILT, tr. mica, dense,
cohesive, gradational contact.

(6.8 to 7.5 ft) Dark Brown (7.5YR 3/2) SILT, some CLAY, stiff to very stiff,
low plasticity, lens of SAND, vf to f., @ -7.1 ft., gradational contact.

(7.5 to 7.6 ft) Brown (7.5YR 5/3) SAND, vf to f., little SILT, tr. mica, dense,
cohesive, sharp contact.
(7.6 to 7.9 ft) Dark Brown (7.5YR 3/2) SILT, some CLAY, stiff to very stiff,
low plasticity, sharp contact.
(7.9 to 8.1 ft) Brown (7.5YR 5/3) SAND, vf to f., few SILT, tr. mica, dense,
cohesive, sharp contact.
(8.1 to 8.3 ft) Dark Brown (7.5YR 3/2) SILT, some CLAY, stiff to very stiff,
low plasticity, sharp contact.
(8.3 to 8.45 ft) Brown (7.5YR 5/3) SAND, tr. SILT, vf to f., few SILT, tr.
mica, dense, cohesive, gradational contact.
(8.45 to 8.6 ft) Dark Brown (7.5YR 3/2) SILT, some CLAY, stiff to very stiff,
low plasticity.
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NORTHING 418523.967

SAMPLING METHOD Composite
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EASTING 2864335.437

DRILLING METHOD Direct Push
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SPC MN N USFT (NAD83)

GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 15

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 6 in snow, ground frozen.

DRILL DATE/TIME 1/18/2022 11:05:00 AM

SAMPLE DATE/TIME 1/20/2022 10:35:00 AM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(8.6 to 10.9 ft) No Recovery (continued)

(10.9 to 12.45 ft) Interbedded (5 mm to 3 cm) Brown (7.5YR 5/3) SAND, vf
to f., few SILT, tr. mica, dense, cohesive AND Dark Brown (7.5YR 3/2)
CLAY, tr. SILT, soft, high plasticity, sharp contact.

(12.45 to 13.5 ft) Brown (7.5YR 5/3) SILT, some CLAY, coarsening
upwards, tr. root, moist, stiff, medium plasticity, sharp contact.

(13.5 to 13.75 ft) Dark Brown (7.5YR 3/2) CLAY, tr. SILT, tr. mica, medium
stiff, high plasticity, gradational contact.

(13.75 to 14.7 ft) Dark Brown (7.5YR 3/2) CLAY, some SILT, medium stiff,
medium plasticity, SAND lens @ -14.4 ft., gradational contact.

(14.7 to 15 ft) Brown (7.5YR 5/3) SILT, little CLAY, tr. SAND, vf to f.,
coarsening upwards, tr. root, stiff, medium plasticity, sharp contact.
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SAMPLING METHOD Composite
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BORING ID SL22-EP-SB-9
EASTING 2864335.437

DRILLING METHOD Direct Push

U
S

C
S

 C
LA

S
S

S
A

M
P

LE
R

A
D

V
A

N
C

E
/R

E
C

O
V

.
(f

t)

SPC MN N USFT (NAD83)

GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 15

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 6 in snow, ground frozen.

DRILL DATE/TIME 1/18/2022 11:05:00 AM

SAMPLE DATE/TIME 1/20/2022 10:35:00 AM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(0 to 1.5 ft) Brown (7.5YR 4/2) ORGANIC SILT, some SAND, vf to f, tr. m.,
little CLAY, few root and plant material, medium stiff, cohesive, low
plasticity, granular structure, sharp contact.

(1.5 to 1.6 ft) Pink (7.5YR 7/4) SAND, vf to m., subangular to subrounded,
Qtz., mafics, tr. wood fragments, loose, noncohesive, sharp contact.
(1.6 to 2.2 ft) Dark Brown (7.5YR 3/2) CLAY, few SILT, tr. plant material,
medium stiff to soft, medium to high plasticity, gradational contact.

(2.2 to 3.8 ft) Dark Brown (7.5YR 3/2) SILT, little SAND, vf to f, tr. m., little
CLAY, tr. root and plant material, medium stiff, cohesive, low plasticity,
sharp contact.

(3.8 to 5 ft) No Recovery

(5 to 5.6 ft) Brown (7.5YR 4/2) SILT, some CLAY, tr. SAND, vf to f., tr.
plant material, stiff, low plasticity, gradational contact.

(5.6 to 5.75 ft) Brown (7.5YR 4/4) SAND, vf to f., few SILT, tr. mica,
medium dense, cohesive, nonplastic, sharp contact.

(5.75 to 7.2 ft) Dark Brown (7.5YR 3/2) CLAY, few SILT, tr. mica, tr. plant
material, medium stiff to soft, medium to high plasticity.

SL22-EP-SB-10-0040
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SAMPLING METHOD Composite
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EASTING 2864054.58

DRILLING METHOD Direct Push
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SPC MN N USFT (NAD83)

GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 8

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS 5 in snow, ground frozen.

DRILL DATE/TIME 1/18/2022 9:30:00 AM

SAMPLE DATE/TIME 1/19/2022 11:30:00 AM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(0 to 1.1 ft) Dark Brown (7.5YR 3/2) SILT, little CLAY, tr. SAND, vf., tr. root
and wood fragments, moist, stiff, low plasticity, gradational contact.

(1.1 to 1.3 ft) Reddish Brown (5YR 5/4)  SAND, vf to f., little SILT, tr. mica,
dense, cohesive, nonplastic, gradational contact.
(1.3 to 1.9 ft) Dark Brown (7.5YR 3/2) SILT, little CLAY, tr. SAND, vf., tr.
root and wood fragments, stiff, low plasticity, gradational contact..
(1.9 to 2.4 ft) Reddish Brown (5YR 5/4) SAND, vf to f., little SILT, tr. mica,
dense, cohesive, nonplastic, gradational contact.
(2.4 to 2.6 ft) Dark Brown (7.5YR 3/2) SAND, vf to f., some SILT, tr. mica,
few wood fragments @ -2.6 ft., dense, cohesive, nonplastic, sharp contact.
(2.6 to 2.8 ft) Reddish Brown (5YR 5/4) SAND, vf to f., little SILT, tr. mica,
dense, cohesive, nonplastic, gradational contact.
(2.8 to 3.5 ft) Mixture of Dark Brown (7.5YR 3/2) SILT, some CLAY, tr.
SAND, vf., stiff, low plasticity AND Reddish Brown (5YR 5/4) SAND, vf to f.,
little SILT, tr. mica, dense, cohesive, nonplastic.

(3.5 to 5 ft) No Recovery

(5 to 5.15 ft) Dark Brown (7.5YR 3/2) CLAY, little SILT, tr. SAND, vf., tr.
mica, soft, medium plasticity, gradational contact.

(5.15 to 8 ft) Dark Brown (7.5YR 3/2) SILT, few SAND, vf to f., little CLAY,
tr. mica, tr. root and wood fragments, stiff, cohesive, low plasticity.

SL22-EP-SB-11-0040

SL22-EP-SB-11-4080

PAGE 1 OF 1

NORTHING 418693.532

SAMPLING METHOD Composite
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BORING ID SL22-EP-SB-11
EASTING 2864189.334

DRILLING METHOD Direct Push
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SPC MN N USFT (NAD83)

GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 8

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS ---

DRILL DATE/TIME 1/18/2022 9:00:00 AM

SAMPLE DATE/TIME 1/19/2022 12:45:00 PM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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(0 to 0.75 ft) Brown (7.5YR 4/4) SAND, vf to m., Qtz., tr. SILT, fining
upwards,  tr. mica, moist, medium dense, cohesive, slight sweet odor, sharp
contact.

(0.75 to 2.3 ft) Very Dark Grayish Brown (10YR 3/2) CLAY, little SILT, tr.
mica, stiff, medium to high plasticity, gradational contact.

(2.3 to 2.95 ft) Dark Brown (7.5YR 3/2) SILT, little SAND, vf to m., Qtz., few
CLAY, tr. mica, moist, low plasticity, gradational contact.

(2.95 to 3.4 ft) Dark Brown (7.5YR 3/3) SAND, vf to m., tr. c., few SILT,
dense, cohesive, sharp contact.
(3.4 to 3.5 ft) Very Dark Grayish Brown (10YR 3/2) CLAY, tr. SILT, tr. mica,
stiff, high plasticity, gradational contact.

(3.5 to 5 ft) No Recovery

(5 to 5.2 ft) Very Dark Grayish Brown (10YR 3/2) CLAY, little SILT, tr. mica,
stiff, medium to high plasticity, sharp contact.
(5.2 to 5.55 ft) Dark Brown (7.5YR 3/2) very moist SAND, vf to m., few
SILT, tr. mica, no dilatency, medium dense, cohesive, nonplastic, sharp
contact.
(5.55 to 6.3 ft) Very Dark Gray (10YR 3/1) moist CLAY, some SILT, tr.
SAND, vf to f., tr. mica, dense, low plasticity, sharp contact.
(6.3 to 6.4 ft) Brown (7.5YR 4/3) SAND, vf to f., few SILT, tr. mica, dense,
cohesive, nonplastic, gradational contact.
(6.4 to 7.8 ft) Very Dark Gray (10YR 3/1) CLAY, some SILT, tr. SAND, vf to
f., tr. mica, dense, low plasticity AND thin beds of Brown (7.5YR 4/3)
SAND, vf to f., few SILT, tr. mica, dense, cohesive, nonplastic.
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NORTHING 418763.382

SAMPLING METHOD Composite
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BORING ID SL22-EP-SB-12
EASTING 2864330.639

DRILLING METHOD Direct Push
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SPC MN N USFT (NAD83)

GW SAMPLES COLLECTED (Y/N) N

PROJECT NAME AND NUMBER Spirit Lake - Erie Pier Sampling (1609801)

GEOLOGIST K. Merandi

DRILLER Twin Ports Testing, Inc.

TOTAL DEPTH (ft bgs) 8

RIG MAKE/MODEL Geoprobe Systems 662CPT

LOCATION DESCRIPTION / SURFACE CONDITIONS ---

DRILL DATE/TIME 1/18/2022 8:40:00 AM

SAMPLE DATE/TIME 1/18/2022 5:25:00 PM

NOTES:

-  Composite samples were collected from
available recovered material within the
predetermined sample interval.
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MATERIAL DESCRIPTION
Depth Interval, Color (Munsell), Moisture, Principal Components,

Minor Components, Density/Consistency,
Grading, Stratification/Contacts, Odor

Composite Sample ID
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