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This memorandum summarizes laboratory analytical results reported from sediment samples that 
were collected as part of a sediment sampling investigation that is summarized in a Michigan 
Department of Environment, Great Lakes, and Energy (EGLE) Interoffice Communication dated 
September 26, 2024 (Attachment 1). 
 
ECT was provided copies of laboratory analytical reports for sediment samples collected from 21 
locations (SI-04 through SI-24), one of which included a porewater sample (SI-14). This memorandum 
discusses laboratory analytical results for sediment samples collected from locations SI-04 through 
SI-24. It should be noted that the number of locations differs from those documented in the 
September 26, 2024 EGLE Interoffice Communication, which documented 24 sediment sample 
locations (SI-01 through SI-24), three of which included porewater samples (SI-01, SI-02, and SI-14). 
 
The sediment samples were submitted to Fibertec Environmental Services, a Metiri Group Company, 
for laboratory analysis of the following: 
 

• Metals 
o Arsenic, Cadmium, Chromium, Copper, Lead, Nickel, Selenium, and Zinc by USEPA 

Method 0200.2/6020A 
o Mercury by USEPA Method 7471B 

• Polychlorinated Biphenyls (PCBs) by USEPA Method 3546/8082A 
• Polycyclic Aromatic Hydrocarbons (PAHs) by USEPA Method 3546/8270E (also referred to as 

Polynuclear Aromatic Hydrocarbons [PNAs]) 
• Dioxins and Furans by USEPA Method 8290 
• General Chemistry 

o Phosphorus by USEPA Method 0365.3 (Modified) 
o Percent Moisture (Water Content) by ASTM D2216-10 
o Percent Solids by ISM02.2 

• Particle Size Analysis Grain Size by ASTM D422 
• Porewater analysis for 5 Day Biochemical Oxygen Demand (BOD5) by SM 5210 B-2016 

 
The laboratory analytical results were compared to the Aquatic Life and Wildlife Screening 
Guidelines presented in Table 2 of EGLE Water Resources Division Policy and Procedure Number 
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WRD-048, dated April 13, 2018 (Table 2 of WRD-048). A discussion of the comparison is presented 
below. Please note the discussion does not include laboratory results for particle size and percent 
moisture/solids. 
 

• Metals 
o Mercury and selenium were reported non-detect (analyte was not detected at or above 

the reporting limit). 
o Concentrations of cadmium were reported above the reporting limit from SI-07, SI-13, 

and SI-16. None of the concentrations exceeded the Guideline in Table 2 of WRD-048. 
o Concentrations of copper were reported above the reporting limit from SI-05, SI-07, SI-

10, SI-13, SI-16, SI-18, and SI-21. None of the concentrations exceeded the Guideline in 
Table 2 of WRD-048. 

o The concentrations of arsenic, chromium, lead, nickel, and zinc were above the reporting 
limit for all samples. None of the concentrations exceeded the Guidelines in Table 2 of 
WRD-048. 

• PCBs and PAHs were reported non-detect for all samples. 
• Dioxins and Furans 

o The Guideline in Table 2 of WRD-048 is the Toxic 2,3,7,8-TCDD Equivalency (TEQ) 
calculated as the Isomer Concentration multiplied by the Toxic Equivalency Factor (TEF). 

o The TEQ was reported non-detect from SI-04, SI-06, SI-19, and SI-20. 
o The TEQ was not reported above the Guideline in Table 2 of WRD-048 from all remaining 

samples. 
o The TEQ was reported at the Guideline in Table 2 of WRD-048 (0.00012 micrograms per 

kilogram [µg/kg]; or 0.12 nanograms per kilogram [ng/kg]) from SI-10 and SI-11. 
• Phosphorus 

o Concentrations of phosphorus were reported above the reporting limit from all samples. 
o In general, concentrations of phosphorus were reported at higher concentrations from 

sample locations located closer to Spoils Island. 
• BOD5 was reported non-detect from SI-14. 

 
Refer to the attached Table 1: Sediment Sample Analytical Results and WRD-048 Aquatic Life and 
Wildlife Screening Guidelines Comparison. 
 
Results graphically represented within the study area as shown below in Figure 1: Sediment Particle 
Size Analysis and Figure 2: Dioxins and Furan Concentrations. 
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 Figure 1: Sediment Particle Size Analysis within Study Area 

 Figure 2: Dioxins and Furan Concentrations within Study Area 



Table 1: Sediment Sample Analytical Results and WRD-048 Aquatic Life and Wildlife Screening Guidelines Comparison
Inner Saginaw Bay Reef Restoration Project, Bay County, Location ID: 09000092

SI-04 SI-05 SI-06 SI-07 SI-08 SI-09 SI-DUP-01 SI-10 SI-11 SI-12 SI-13
Parameter/Analysis

Soil Classification --- Loamy Sand Loamy Sand Sandy Loam Loamy Sand Sand Sand/LmySnd -- Loamy Sand Loamy Sand Sand Loamy Sand ---

TEQ ng/kg ND 0.00048 ND 0.0018 0.095 0.0018 0.056 0.12 0.12 0.0070 0.082 0.12

Phosphorus 270,000 460,000 250,000 280,000 340,000 200,000 200,000 700,000 560,000 560,000 650,000 ---
Arsenic 5,500 4,600 5,100 4,800 7,400 4,700 4,200 4,400 4,300 2,900 3,000 33,000
Cadmium ND ND ND 55 ND ND ND ND ND ND 52 4,980
Chromium 4,400 4,400 5,000 5,000 6,200 4,300 4,600 4,200 4,100 3,700 3,700 111,000
Copper ND 1,500 ND 1,200 ND ND ND 1,200 ND ND 1,200 149,000
Lead 2,000 1,900 1,800 1,900 1,700 1,500 1,800 2,000 1,700 1,400 1,600 128,000
Nickel 1,800 1,900 2,000 1,900 2,200 1,400 1,700 2,000 1,500 1,700 1,700 48,600
Selenium ND ND ND ND ND ND ND ND ND ND ND 1,900
Zinc 11,000 14,000 13,000 18,000 14,000 11,000 12,000 13,000 16,000 9,700 13,000 459,000
Mercury ND ND ND ND ND ND ND ND ND ND ND 1,060

All Constituents µg/kg ND ND ND ND ND ND ND ND ND ND ND 676

All Constituents µg/kg ND ND ND ND ND ND ND ND ND ND ND Various

BOD µg/kg --- --- --- --- --- --- --- --- --- --- --- 250

SI-14 SI-15 SI-16 SI-17 SI-18 SI-19 SI-20 SI-21 SI-22 SI-23 SI-24
Parameter/Analysis

Soil Classification --- Sand/SndyLm Sand Sand Sandy Loam Loamy Sand Loamy Sand Sand Sand Sand Sand Sandy Loam ---

TEQ ng/kg 0.036 0.0011 0.0062 0.00081 0.0029 ND ND 0.040 0.013 0.021 0.00081 0.12

Phosphorus 490,000 460,000 780,000 870,000 670,000 750,000 750,000 840,000 670,000 640,000 680,000 ---
Arsenic 3,000 6,600 2,100 4,600 4,300 5,400 4,700 4,800 4,400 4,600 3,300 33,000
Cadmium ND ND 58 ND ND ND ND ND ND ND ND 4,980
Chromium 3,400 2,700 4,700 3,900 4,400 5,200 4,400 4,400 4,600 4,000 4,700 111,000
Copper ND ND 1,300 ND 1,000 ND ND 1,700 ND ND ND 149,000
Lead 1,800 2,300 2,100 1,800 1,700 1,900 1,500 1,600 1,700 1,400 1,400 128,000
Nickel 1,400 1,400 2,100 1,600 2,100 1,900 1,700 2,000 1,700 1,600 1,700 48,600
Selenium ND ND ND ND ND ND ND ND ND ND ND 1,900
Zinc 12,000 11,000 15,000 12,000 13,000 13,000 11,000 12,000 12,000 12,000 12,000 459,000
Mercury ND ND ND ND ND ND ND ND ND ND ND 1,060

Total PCBs µg/kg ND ND ND ND ND ND ND ND ND ND ND 676

All Constituents µg/kg ND ND ND ND ND ND ND ND ND ND ND Various

BOD mg/L ND --- --- --- --- --- --- --- --- --- --- 250

Notes
1) TEQ - Toxic 2,3,7,8-TCDD Equivalency (TEQ) calculated as Isomer Concentration x Toxic Equivalency Factor (TEF).
2) ng/kg - nanograms per kilogram.
3) µg/kg - micrograms per kilogram.
4) mg/L - milligrams per liter.
5) ND - the analyte was not detected at or above the reporting limit.
6) Refer to laboratory analytical reports for applicable data qualifiers.
7) Soil classification for location SI-09 is combination of samples SI-09 GS 0-13" and SI-09 GS 13"-19". Soil classification for location SI-14 is combination of samples SI-14 GS 0-12" and SI-14 GS 12"-17".

5-Day Biochemical Oxygen Demand (BOD5) by SM 5210 B-2016

Sample Location WRD-048 Aquatic Life and 
Wildlife Screening 

GuidelinesUnits 6/6/24 6/7/24
Sediment Characteristics

Dioxins and Furans by USEPA Method 8290

Metals by USEPA Method 6020A/7471/0365.3 (Modified)

µg/kg

Polychlorinated Biphenyls (PCBs) by USEPA Method 8082A

Polynuclear Aromatic Hydrocarbons (PAHs) by USEPA Method 8270E

5-Day Biochemical Oxygen Demand (BOD5) by SM 5210 B-2016

Sample Location WRD-048 Aquatic Life and 
Wildlife Screening 

GuidelinesUnits 6/4/24 6/6/24
Sediment Characteristics

Dioxins and Furans by USEPA Method 8290

Metals by USEPA Method 6020A/7471B/0365.3 (Modified)

µg/kg

Polychlorinated Biphenyls (PCBs) by USEPA Method 8082A

Polynuclear Aromatic Hydrocarbons (PAHs) by USEPA Method 8270E

4



ATTACHMENT 1 







































































Sample Location Longitude Latitude Easting Northing Max_PDOP Corr_Type GPS_Date Feat_Name Datafile GNSS_Heigh Vert_Prec Horz_Prec Point_ID
SI-01 -83.786824379 43.668707575 678256.223 348786.431 2.4 L1L2  Postprocessed Carrier Float 6/3/2024 Point_ge SAGINAW BAY 2024.cor 464.060 0.1 0.1 1
SI-02 -83.786854488 43.666168652 678261.352 348504.460 3.3 L1L2  Postprocessed Carrier Float 6/3/2024 Point_ge SAGINAW BAY 2024.cor 463.936 0.1 0.1 2
SI-03 -83.790474698 43.666221987 677969.397 348502.567 5.2 L1L2  Postprocessed Carrier Float 6/3/2024 Point_ge SAGINAW BAY 2024.cor 463.795 0.1 0.1 3
SI-04 -83.790177553 43.668640991 677986.158 348771.799 1.6 L1L2  Postprocessed Carrier Float 6/4/2024 Point_ge SAGINAW BAY 2024.cor 463.802 0.1 0.1 4
SI-05 -83.790364925 43.671064817 677963.854 349040.522 2.3 L1L2  Postprocessed Carrier Float 6/4/2024 Point_ge SAGINAW BAY 2024.cor 463.581 0.1 0.1 5
SI-06 -83.793660000 43.668670000 677705.390 348767.514 NA NA NA NA NA NA NA NA NA
SI-07 -83.793821133 43.671233299 677684.798 349051.780 4.6 L1L2  Postprocessed Carrier Float 6/4/2024 Point_ge SAGINAW BAY 2024.cor 463.401 0.1 0.1 6
SI-08 -83.797244366 43.666303131 677423.505 348496.997 2.6 L1L2  Postprocessed Carrier Float 6/4/2024 Point_ge SAGINAW BAY 2024.cor 463.606 0.1 0.1 7
SI-09 -83.797109230 43.668663834 677427.404 348759.405 4.9 L1  Postprocessed Carrier Float 6/4/2024 Point_ge SAGINAW BAY 2024.cor 465.014 0.6 0.3 8
SI-10 -83.796973378 43.670976807 677431.501 349016.516 2.6 L1L2  Postprocessed Carrier Float 6/6/2024 Point_ge SAGINAW BAY 2024.cor 463.554 0.1 0.1 9
SI-11 -83.797241533 43.673505530 677402.397 349296.714 6.6 L1L2  Postprocessed Carrier Float 6/6/2024 Point_ge SAGINAW BAY 2024.cor 463.565 0.1 0.1 10
SI-12 -83.807434095 43.668603034 676595.408 348730.502 2.9 Postprocessed Code 6/6/2024 Point_ge SAGINAW BAY 2024.cor 463.932 0.1 0.1 11
SI-13 -83.807454720 43.671125591 676586.307 349010.548 3.6 L1L2  Postprocessed Carrier Float 6/6/2024 Point_ge SAGINAW BAY 2024.cor 463.713 0.1 0.1 12
SI-14 -83.807481615 43.673623760 676576.773 349287.872 1.9 L1L2  Postprocessed Carrier Float 6/6/2024 Point_ge SAGINAW BAY 2024.cor 463.634 0.1 0.1 13
SI-15 -83.807384711 43.676047238 676577.435 349557.169 3.1 L1L2  Postprocessed Carrier Float 6/6/2024 Point_ge SAGINAW BAY 2024.cor 463.867 0.1 0.1 14
SI-16 -83.803953716 43.676085770 676853.823 349568.797 2.8 L1L2  Postprocessed Carrier Float 6/6/2024 Point_ge SAGINAW BAY 2024.cor 463.943 0.1 0.1 15
SI-17 -83.803993520 43.673555482 676858.089 349287.763 2.2 L1L2  Postprocessed Carrier Float 6/6/2024 Point_ge SAGINAW BAY 2024.cor 463.856 0.1 0.1 16
SI-18 -83.803927180 43.671022537 676870.917 349006.662 2.0 L1L2  Postprocessed Carrier Float 6/6/2024 Point_ge SAGINAW BAY 2024.cor 463.571 0.1 0.1 17
SI-19 -83.803861157 43.668475885 676883.760 348724.038 2.7 L1L2  Postprocessed Carrier Float 6/6/2024 Point_ge SAGINAW BAY 2024.cor 466.038 0.1 0.1 18
SI-20 -83.803743146 43.666196618 676900.004 348471.215 2.0 L1L2  Postprocessed Carrier Float 6/7/2024 Point_ge SAGINAW BAY 2024.cor 463.861 0.1 0.1 19
SI-21 -83.800606573 43.666088977 677153.138 348465.994 5.9 L1L2  Postprocessed Carrier Float 6/7/2024 Point_ge SAGINAW BAY 2024.cor 464.236 0.1 0.1 20
SI-22 -83.800589498 43.668640375 677146.967 348749.322 3.3 L1L2  Postprocessed Carrier Float 6/7/2024 Point_ge SAGINAW BAY 2024.cor 463.874 0.1 0.1 21
SI-23 -83.800567000 43.671101813 677141.499 349022.674 5.4 L1L2  Postprocessed Carrier Float 6/7/2024 Point_ge SAGINAW BAY 2024.cor 463.618 0.1 0.1 22
SI-24 -83.800636667 43.673544295 677128.659 349293.723 4.3 L1L2  Postprocessed Carrier Float 6/7/2024 Point_ge SAGINAW BAY 2024.cor 463.604 0.1 0.1 23
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