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1. Introduction 
This technical memorandum summarizes and reports the findings of the preliminary Paleo-Channel 
investigation completed between January 10 and March 3 of 2017 in Oscoda, MI southeast of the former 
Wurtsmith Air Force Base (WAFB).  AECOM conducted this investigation to address the following 
objectives: 

1. Understand the geology within the Au Sable River floodplain; 

2. Identify the presence of PFAS in groundwater within the potential paleo-channels of the Au Sable 
River floodplain; and 

3. Develop a better understanding of the site with respect to regional/base-wide geology to continue to 
improve the base-wide Conceptual Site Model (CSM). 

2. Background 
The geology at WAFB is generally characterized as lacustrine and eolian sands overlying lacustrine clay, 
till, and ultimately bedrock consisting of the Marshall Sandstone and Coldwater Shale.  The lacustrine 
sands and gravels are better characterized as deltaic, which were deposited as a series of large deltaic 
deposits created by the Glacial Au Sable River at the point it entered an evolving series of late 
Wisconsinan pro glacial lakes (Figure 1) (Burgis, 1977).  As illustrated on Figure 1, WAFB is located on 
the northern limb of a large, fan-like delta, designated as part of the Algonquin Delta with several nearby 
paleo shorelines. 

Site stratigraphy consists of progradational deltaic sediments, which are expected to dip to the east/north-
east.  A general depositional model suggestive of what was present at the time of deposition is shown in 
Figure 2 (Larson and Schaetzl, 2001; Reineck and Singh, 1975).  In a system with a high sediment load 
and a fan-like fluvial to slightly wave modified morphology, flat-lying, upper portions of the delta 
stratigraphy (topset bedding) are expected to be sandy, with only minor and spatially limited fine grained 
(silt and clay) delta plain facies present.  Delta mouth bar deposits of coarse sand, upward-fining (gravel 
to fine sand) distributary channel fills, and minor medium to fine-grained beach ridge/shore face sands will 
also be present until the transition to delta slope (foreset) beds.  The focus of the investigation is on the 
coarse-grain filled, distributary channels (i.e. paleo-channels) within the delta complex that could provide 
preferential pathways for offsite contaminant transport.   

Understanding WAFB’s deltaic stratigraphy and how specific observations from borings logs and 
analytical data fit in to an overall depositional model described above can help with issues at a range of 
scales, from base-wide to individual areas such as the Au Sable River floodplain. 

3. Paleo-Channel Investigation 
Beginning on January 11 2017, AECOM, contracted with subcontractor Cascade DrillingTM, to complete 
13 soil borings within the Au Sable River floodplain at the locations shown in Figure 3.  Soil boring logs 
are included in Appendix A and photo logs for each boring are included in Appendix B.  AECOM 
collected continuous soil cores to evaluate lithology using a Roto-Sonic Mini Rig (operated by Cascade 
DrillingTM) with 4 inch core barrel and 6 inch outer casing.  The soil cores were logged for lithological 
description.  Soil samples were not submitted for laboratory analyses.   
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Vertical aquifer sampling (VAS) was used to collect groundwater samples from each of the 13 boring 
locations for laboratory analyses.  VAS conducted at locations PCB10 through PCB14 utilized a “top 
down” approach, during which the sampling intervals are selected as zones of interest are encountered 
during drilling operations.  Alternatively, VAS conducted at locations PCB1 through PCB3 and PCB5 
through PCB9, utilized a “bottom up” approach, during which a boring is drilled to its maximum depth and 
sampling intervals are selected after reviewing the boring log developed from the soils encountered 
during the initial drilling.  A 2-foot (ft) long temporary well screen was deployed at the bottom of the boring 
and exposed to the formation.  The VAS samples for both “top down” and “bottom up” approaches were 
collected by purging water from the screen interval (two times the amount of water injected during 
drilling).  After purging, groundwater samples were collected for PFAS analysis in laboratory supplied 
containers.  During VAS water quality parameters (temperature, specific conductance, pH, dissolved 
solids, oxidation-reduction potential, and turbidity) were recorded following AECOM groundwater 
Standard Operating Procedures using an YSI Pro DDS water quality meter.  Water quality measurements 
recorded during purging are included in Appendix C and stabilized parameters for each sample are 
summarized in Table 2.  Parameters for boring PCB10 were not recorded due to faulty field equipment.  
The drilling subcontractor then withdrew the drill rods up through the formation until it was positioned at 
the next sample interval where the screen was again deployed and purged prior to sample collection.   

VAS samples collected were submitted to Vista Analytical Laboratories and analyzed for a list of 21 PFAS 
which included:  

• 6:2 Fluorotelomer sulfonic acid (6:2 FTS), 

• 8:2 Fluorotelomer sulfonic acid (8:2 FTS), 

• Perfluorooctane sulfonamide (FOSA), 

• Perfluorobutanoic acid (PFBA), 

• Perfluorobutane sulfonic acid (PFBS), 

• Perfluorodecanoic acid (PFDA), 

• Perfluorododecanoic acid (PFDoDA), 

• Perfluorodecane sulfonic acid (PFDS), 

• Perfluoroheptanoic acid (PFHpA), 

• Perfluoroheptane sulfonic acid (PFHpS), 

• Perfluorohexanoic acid (PFHxA), 

• Perfluorohexadecanoic acid (PFHxDA), 

• Perfluorohexane sulfonic acid (PFHxS), 

• Perfluorononanoic acid (PFNA), 

• Perfluorooctanoic acid (PFOA), 

• Perfluorooctadecanoic acid (PFODA), 

• Perfluorooctane sulfonic acid (PFOS), 

• Perfluoropentanoic acid (PFPeA), 

• Perfluorotetradecanoic acid (PFTeDA), 

• Perfluorotridecanoic acid (PFTrDA), and 

• Perfluoroundecanoic acid (PFUnDA).  
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Analytical results are summarized in Table 3. 

Drill water and decontamination water was brought to site each morning by the subcontractor in 300 
gallon totes.  Composite samples of 50 milliliter (mL) from each tote, per day, were collected in 250mL 
high-density polyethylene jars and submitted for analysis.  Between January 10 and February 13, 2017, 
the source of drill water was the Au Gres, MI water tower.  However, a water sample collected directly 
from the Au Gres Water Tower on January 23, 2017 reported trace amounts of PFAS compounds.  As a 
result, an alternate water source was identified in Harrisville, MI, approximately 20 miles north of the Site, 
where AECOM was granted access to obtain water from a hydrant near the Harrisville Airport.  Drill water 
totes were rinsed and flushed with a mixture of Alconox and Harrisville water prior to being used.  A water 
sample collected directly from the hydrant and analyzed by Vista Analytical Laboratory reported no 
detectable PFAS compounds.  Water from this location was utilized for drilling and decontamination from 
February 13, 2017 until the end of the project.   

Borings PCB2, PCB6, and PCB9 through PCB14 were drilled 10 ft to 15 ft below the top of the glacial till, 
which underlies the progradational deltaic deposits at a depth ranging between 23 ft to 41ft below ground 
surface (bgs).  Borings PCB1, PCB3, PCB5, PCB7, and PCB8 were drilled to a total depth of 150 ft bgs. 

The boreholes were backfilled using soil cuttings, hole plug, and bentonite chips.  All equipment that 
came into contact with soil and/or ground water was decontaminated with an Alconox mixture and/or 
pressure washer with the exception of equipment that was dedicated (e.g. tubing).  Global positioning 
system coordinates were collected for each location to provide an x, y coordinate and a ground surface 
elevation, as shown in Table 1.  Field work was recorded daily in Field Activity Logs which are included in 
Appendix D. 

4. Results 
Two cross sections have been developed utilizing the boring logs developed from this effort to visualize 
and provide further insight into the complexity of the underlying geology within this study area.  Figure 4 
depicts a transect map showing the locations and orientations of Cross Sections A-A’ (Figure 5) and B-B’ 
(Figure 6) in relation to the existing plume data on, and around, the Former Wurtsmith Air Force Base.  
The sediments observed throughout the area of investigation primarily consist of 23 ft to 41 ft of medium 
grained deltaic sands with occasional gravel zones, overlaying stiff, sandy clay with pebbles (possibly 
glacial till), as seen in borings PCB1, and PCB8 through PCB14.  Borings PCB2, PCB3, PCB5, and PCB6 
also include soft, sticky clay with shells (possibly lacustrine), that ranges from 2 ft to 21ft thick above stiff 
sandy clay with pebbles (possibly glacial till) encountered between 27 ft and 37 ft bgs.  A potential 
channel was identified in the boring PCB7, which consisted of approximately 50 ft of soft, sticky clay with 
shells and increasing sand content with depth, overlaying medium to coarse grained sand and gravel 
before encountering stiff sandy clay with pebbles at approximately 72 ft bgs.  

PFAS was detected in the VAS samples collected from all of the 13 borings.  Overall, the PFAS 
concentrations were consistent with previous site investigations including residential wells samples.  The 
majority of the samples were collected from the progradational deltaic deposits and a limited number of 
samples were collected from interbedded sands located beneath the lacustrine clay and/or glacier till.   

The highest PFAS concentrations were found in VAS samples collected from deltaic deposits at PCB1 
and PCB2, which are closer to the former base boundary and identified PFAS sources.  PFAS were also 
detected across Van Etten Creek and south of Au Sable River at concentrations similar to those detected 
in residential wells from those areas.  Trace levels of PFAS have been also found in some interbedded 
sands.  However, trace level of PFAS were also found in the drilling and decontamination water obtained 
from the Au Gres Water Tower municipal water used initially during the investigation.  Trace level of PFAS 
detections in the VAS samples might be the result of cross contamination during drilling.  Further remedial 
investigation within this area is being conducted beginning July 2017 to further evaluate the potential 
paleo channel, delineate the extent of PFAS in groundwater, and to further develop upon the current 
CSM.  Also, with the results from the follow up investigation it will be possible to verify if the PFAS trace 



Preliminary Investigation of the Paleo-Channels 
of the Au Sable River Floodplain 

 
  

  
  

Project number: 60518528 
 

 
      
 

AECOM 
4 
 

levels detected in the VAS samples were due to cross contamination from the drilling water.  This 
investigation will include installation of a number of nested monitoring wells that will provide a more 
accurate delineation of the PFAS plume and hydraulic potential within the study area.  The proposed 
location for the MDEQ PFAS RI can be found in Figure 7.    

5. References 
Burgis,  Winifred  A.,  1977.  Late-Wisconsinan  History  of  Northeastern Lower Michigan. PhD 
Thesis, University of Michigan. 

Larson, Grahame and Randall Schaetzl, 2001. Origin and Evolution of the Great Lakes. Journal of Great 
Lakes Research, 27(4): 518-546. 

Reineck, H.E. and I.B. Singh, 1975, Depositional Sedimentary Environments with reference to terrigenous 
clastics. Springer-Verlag, Berlin. 
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Table 1 
GPS Coordinates 

LOCATION LATITUDE LONGITUDE NORTHING EASTING 
PC B1 44.439545 -83.345201 411047.80 19951819.11 
PC B2 44.43717 -83.344755 410183.48 19951946.48 
PC B3 44.435976 -83.345056 409746.94 19951873.56 
PC B5 44.430538 -83.34673 407759.32 19951461.15 
PC B6 44.429276 -83.346517 407299.95 19951522.47 
PC B7 44.428317 -83.346249 406951.40 19951596.94 
PC B8 44.426323 -83.347734 406219.41 19951218.29 
PC B9 44.425194 -83.349317 405802.86 19950810.00 
PC B10 44.428869 -83.341805 407167.33 19952755.37 
PC B11 44.429254 -83.340045 407294.39 19953214.10 
PC B12 44.42957 -83.338925 407432.21 19953504.28 
PC B13 44.429628 -83.33808 407456.20 19953724.68 
PC B14 44.430048 -83.332091 407629.15 19955287.14 
Au Gres Water Tower 44.03810 -83.69653 263747.85 19861273.25 
Harrisville Well #2 44.668597 -83.302383 494685.91 19961905.97 



Sample Interval Time Collected pH Specific Cond. Turbidity D.O. Temp ORP
ft 24hr SU uS/cm NTU mg/L oC mV

PC B11 1/12/2017 10-15 16:45 7.25 599.4 155 0.91 9.03 -418.1
PC B11 1/16/2017 20-25 15:20 7.21 611.8 1241 0.33 8.55 -534
PC B12 1/18/2017 7.5-10 10:05 6.92 508.6 176 0.44 5.71 -495
PC B12 1/18/2017 17.5-20 17:00 6.99 573.2 14 0.4 8.76 -425.8
PC B14 1/19/2017 19-21 11:55 7.76 639 1144 1.53 11.48 -380
PC B14 1/19/2017 28-30 16:00 8.03 419.6 20.82 9.86 10.19 -37.2
PC B13 1/20/2017 8-10 12:30 6.95 453.9 29 0.19 8.33 -503
PC B13 1/21/2017 18-20 15:40 7.15 591.3 19 1.51 9.45 -251.6
PC B9 1/22/2017 39-41 17:15 8.08 205.8 2130 0.08 11.54 -576.6
PC B9 1/23/2017 34-36 9:55 8.08 195.4 38 0.14 9.81 -494.9
PC B9 1/23/2017 27-29 13:45 8.22 196.6 12 3.07 9.93 -84.2
PC B9 1/23/2017 19-21 15:10 8.57 212.4 31 0.33 10.8 -527.1
PC B8 1/24/2017 30-32 15:50 7.98 193.1 331 0.08 9.45 -544.4
PC B8 1/25/2017 19-21 13:30 8.6 221.2 1005 0.06 10.65 -598
PC B8 1/25/2017 24-26 12:10 7.8 270.4 2 2.2 7.61 -373.4
PC B8 1/31/2017 141-143 N/A N/A N/A N/A N/A N/A N/A
PC B8 1/31/2017 116-118 16:45 7.91 5123 1741 0.14 8.5 -621.2
PC B8 2/1/2017 106-108 12:10 8.02 2338 6738 0.05 9.72 -534
PC B7 2/2/2017 71-73 15:10 7.99 339.8 74 9.48 6.8 -191
PC B7 2/2/2017 63-65 16:40 7.35 491.3 396 0.13 7.7 -442
PC B7 2/3/2017 56-58 9:30 6.65 677 517 0.12 7.25 -468
PC B7 2/3/2017 33-35 10:30 7.85 387 3978 0.08 8.4 -531
PC B7 2/3/2017 108-110 17:35 7.97 5449 407 0.19 3.75 -347
PC B6 2/5/2017 35-37 15:15 7.15 700 402 1.13 8.4 -513
PC B5 2/6/2017 35-37 11:05 7.04 969 377 1.81 5.2 -503.4

Drill Water 1/25/2017
Au Gres Water 

Tower
17:15 7.44 224.5 1.86 13.36 0.265 654.5

Harrisville Drill Water 2/13/2017 Hydrant 12:20 7.45 445.1 0 5.02 7.7 468.3
PC B1 2/22/2017 34-36 9:55 7.91 717 1064 2.56 10.2 -393
PC B1 2/22/2017 26-28 12:20 7.95 397.9 54 6.75 11.1 -238
PC B1 2/22/2017 78-80 17:20 8.05 4400 69 1.01 11.4 -572
PC B2 2/27/2017 33-35 15:40 7.93 414.3 1330 3.23 10.1 -186.5
PC B2 2/27/2017 20-22 17:20 8 435.5 42 2.29 10.3 -411.3
PC B2 2/27/2017 8-10 18:15 8.15 413.5 170 1.18 8.9 -580.8
PC B3 2/28/2017 28-30 14:40 7.94 425.3 32 1.35 10.1 -455.6
PC B3 2/28/2017 20-22 16:20 7.99 507 29 1.25 10.3 -480.2
PC B3 2/28/2017 7-9 17:25 7.73 446.3 91 1.29 6.9 -509.1

Notes:
ft =  Feet Cond. = Conductivity
SU = Standard Unit D.O. = Dissolved Oxygen
uS/cm = Microsiemens/centimeter Temp. = Temperature
NTU = Nephelometric Turbidity Units ORP = Oxidization-Reduction Potential
mg/L = Milligrams/Liter
oC = Degrees Celsius
mV = Millivolt
* Values in this table are the final "Stabilized" parameters

Well ID Date

Table 2
Stablized Water Quality Parameters 



Location (Depth in Feet) Sample Date Report ID Type Total PFASs PFOA + PFOS PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnDA PFDoDA PFTrDA PFTeDA PFHxDA PFODA PFBS PFHxS PFHpS PFOS PFDS FOSA
PC B10 14-19 FT 1/11/2017 170081 VAS Boring 2.27 0.00 0.59 ND ND ND ND ND ND ND ND ND ND ND ND ND 1.68 ND ND ND ND

PC B10 22 FT 1/11/2017 170081 VAS Boring 9.49 3.67 1.80 0.93 ND 1.01 0.94 ND ND ND ND ND ND 0.33 ND ND 1.75 ND 2.73 ND ND
PC B11 10-15 FT 1/12/2017 170081 VAS Boring 3.49 0.00 0.52 ND ND ND ND ND ND ND ND ND ND ND ND 1.00 1.97 ND ND ND ND
FB1-011317-JB 1/13/2017 170081 Field Blank 0.61 0.00 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.61 ND ND ND ND

PC B11 20-25 FT 1/16/2017 1700123 Rev 2 VAS Boring 31.09 3.18 1.86 ND ND 0.66 2.19 0.62 1.80 1.31 0.73 ND 1.00 ND ND 1.30 15.50 3.13 0.99 ND ND
PC B12 7.5-10 FT 1/18/2017 1700123 Rev 2 VAS Boring 30.15 5.99 3.22 1.71 2.02 1.51 1.29 0.73 ND 1.27 0.75 ND 0.95 ND ND 2.81 6.71 2.48 4.70 ND ND

PC B12 17.5-20 FT 1/18/2017 1700123 Rev 2 VAS Boring 50.10 5.79 6.74 1.68 4.13 0.92 4.78 0.40 1.76 1.06 0.58 ND 1.28 ND ND 2.52 21.30 1.93 1.01 ND ND
PC B14 19-21 FT 1/19/2017 1700123 Rev 2 VAS Boring 25.19 3.36 3.68 3.26 3.05 1.04 1.99 0.51 1.68 1.26 0.91 ND 0.69 ND ND 2.81 1.53 1.41 1.37 ND ND

PC B12 7.5-10 FT-DUP 1/18/2017 1700123 Rev 2 VAS Boring 30.68 4.57 2.65 1.38 1.59 1.28 1.91 0.83 2.68 1.30 0.81 ND 0.76 ND ND 3.05 6.84 2.93 2.66 ND ND
FB1-011917-JB 1/19/2017 1700123 Rev 2 Field Blank 3.24 0.46 ND ND ND ND 0.46 ND ND 1.28 0.83 ND 0.68 ND ND ND ND ND ND ND ND

PC B14 28-30 FT 1/19/2017 1700123 Rev 2 VAS Boring 37.69 9.05 3.56 1.63 2.65 1.36 7.10 0.42 1.97 1.15 1.43 ND 0.70 ND ND 1.97 11.80 ND 1.95 ND ND
PC B13 8-10 FT 1/20/2017 1700123 Rev 2 VAS Boring 11.56 1.00 ND ND ND 0.64 1.00 ND 2.10 0.88 1.04 ND 0.64 ND ND ND 3.01 2.25 ND ND ND

PC B13 18-20 FT 1/21/2017 1700123 Rev 2 VAS Boring 60.59 7.20 3.93 6.67 13.30 3.03 6.63 0.41 1.46 1.03 0.82 ND 1.00 ND ND 7.44 12.40 1.90 0.57 ND ND
PC B9 39-41 FT 1/22/2017 1700122 VAS Boring 11.05 1.55 ND ND ND 0.77 0.44 0.39 0.73 1.16 0.92 ND 1.18 ND ND ND 0.71 3.64 1.11 ND ND
PC B9 34-36 FT 1/23/2017 1700122 VAS Boring 8.13 1.47 ND ND ND 0.82 0.54 0.52 1.25 1.61 1.03 ND 0.69 ND ND ND 0.74 ND 0.93 ND ND
PC B9 27-29 FT 1/23/2017 1700122 VAS Boring 30.52 9.26 3.13 6.92 ND 2.99 3.93 ND ND 1.15 1.34 ND 0.42 ND ND 1.95 3.36 ND 5.33 ND ND
PC B9 19-21 FT 1/23/2017 1700122 VAS Boring 40.16 10.37 3.58 5.79 5.33 3.12 6.04 0.90 ND 1.09 1.14 ND 0.76 ND ND 1.55 3.46 3.07 4.33 ND ND

Decon Drill Water 012517 1/23/2017 1700123 Rev 2 Grab 15.41 3.65 1.60 0.95 ND 1.18 1.53 0.72 1.92 1.76 1.36 ND 0.88 ND ND ND 1.39 ND 2.12 ND ND
PC B8 30-32 FT 1/24/2017 1700123 Rev 2 VAS Boring 10.94 0.93 ND ND ND 0.70 0.93 0.42 1.73 0.86 0.82 ND 0.75 ND ND ND 0.54 4.19 ND ND ND

Au Gres Water Tower 1/23/2017 1700122 Grab 12.62 4.19 1.56 0.82 ND 0.91 1.00 ND ND 1.09 0.82 ND 0.94 ND ND 0.88 1.43 ND 3.19 ND ND
PC B8 24-26 FT 1/25/2017 1700123 Rev 2 VAS Boring 20.25 6.52 ND 1.18 1.58 2.18 5.20 0.61 1.86 1.17 1.32 ND 0.65 ND ND 1.30 1.88 ND 1.32 ND ND
PC B8 19-21 FT 1/25/2017 1700123 Rev 2 VAS Boring 34.06 7.24 2.09 3.61 3.60 2.67 5.20 0.84 2.08 1.59 1.06 ND 0.70 ND ND 2.94 3.03 2.61 2.04 ND ND
FB2-012517-JB 1/25/2017 1700123 Rev 2 Field Blank 5.64 0.51 ND ND ND 0.58 0.51 ND 2.01 0.97 0.70 ND 0.88 ND ND ND ND ND ND ND ND

PC B8 116-118 A 1/31/2017 1700135 VAS Boring 1.78 0.00 ND ND ND ND ND 0.56 ND ND 0.34 ND ND ND ND ND ND 0.88 ND ND ND
PC B8 116-118 B 1/31/2017 1700135 VAS Boring 3.57 0.77 ND ND 1.10 0.28 0.77 ND ND ND 0.46 ND ND ND ND ND 0.49 0.48 ND ND ND
PC B8 141-143 1/31/2017 1700135 VAS Boring 4.09 0.73 ND ND 0.81 0.37 0.73 ND ND ND 0.47 ND ND ND ND ND 0.34 1.37 ND ND ND

PC B8 106-108 FT 2/1/2017 1700172 VAS Boring 3.84 1.33 1.37 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.14 1.33 ND ND
EB1-020117-JB 2/1/2017 1700172 Equipment Blank 3.43 2.06 0.78 ND ND ND ND ND ND ND 0.59 ND ND ND ND ND ND ND 2.06 ND ND

Drill Water Tote 1 2/1/2017 1700172 Grab 3.24 1.64 0.97 ND ND ND ND ND ND ND 0.63 ND ND ND ND ND ND ND 1.64 ND ND
Drill Water Tote 2 2/1/2017 1700172 Grab 3.67 1.71 0.84 ND ND ND ND ND ND ND 0.65 ND ND ND ND ND 0.47 ND 1.71 ND ND

PC B7 71-73FT 2/2/2017 1700172 VAS Boring 22.69 1.62 2.49 3.55 6.14 0.56 ND ND ND ND 1.06 ND ND ND ND 5.41 0.96 0.90 1.62 ND ND
DUP 1 2/2/2017 1700172 VAS Boring 22.22 1.89 2.78 3.39 5.62 0.38 ND ND ND ND 0.63 ND ND 0.15 ND 5.44 0.93 1.01 1.89 ND ND

PC B7 63-65FT 2/2/2017 1700172 VAS Boring 47.93 1.04 4.85 8.53 14.50 0.89 ND ND ND ND 0.39 ND ND ND ND 15.70 2.03 ND 1.04 ND ND
PC B7 63-65FT DUP 2/2/2017 1700172 VAS Boring 44.62 0.43 4.26 8.16 14.00 0.95 ND ND ND ND 0.38 ND ND ND ND 14.70 1.74 ND 0.43 ND ND
Decon/Drill Water 2/3/2017 1700172 Composite 4.41 2.60 0.92 ND ND ND 0.56 ND ND ND 0.89 ND ND ND ND ND ND ND 2.04 ND ND

PC B7 56-58FT 2/3/2017 1700172 VAS Boring 1.14 0.50 ND ND ND ND ND ND ND ND 0.64 ND ND ND ND ND ND ND 0.50 ND ND
PC B7 33-35FT 2/3/2017 1700172 VAS Boring 12.42 1.46 1.96 1.56 3.16 ND ND ND ND ND ND ND ND ND ND 3.06 0.55 0.67 1.46 ND ND

PC B7 108-110FT 2/3/2017 1700172 VAS Boring 1.81 0.43 ND ND ND ND ND ND ND ND 0.65 ND ND ND ND ND ND 0.73 0.43 ND ND
PC B6 35-37FT 2/5/2017 1700172 VAS Boring 2.10 0.85 ND 0.74 ND ND ND ND ND ND 0.51 ND ND ND ND ND ND ND 0.85 ND ND
PC B5 25-27FT 2/5/2017 1700172 VAS Boring 1.41 0.48 ND ND ND ND ND ND ND ND 0.93 ND ND ND ND ND ND ND 0.48 ND ND

Harrisville Well #2 2/13/2017 1700184 Grab 0.00 0.00 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
PC B1 26-28 FT 2/22/2017 1700266 VAS Boring 57.10 7.39 1.24 3.35 5.79 1.89 7.39 ND 1.06 ND ND ND ND ND ND 1.78 34.60 ND ND ND ND
PC B1 34-36 FT 2/22/2017 1700266 VAS Boring 46.08 4.38 1.34 4.49 7.28 2.37 3.97 ND 1.14 ND ND ND ND ND ND 1.78 23.30 ND 0.41 ND ND
PC B1 78-80 FT 2/22/2017 1700266 VAS Boring 1.79 0.00 ND ND ND ND ND ND ND ND ND ND ND 0.30 ND ND ND 1.49 ND ND ND

PC B1 78-80 FT TA 2/22/2017 J26362 VAS Boring 1.02 0.00 ND ND ND ND ND ND ND ND ND ND 0.45 0.57 ND ND ND ND ND ND ND
Drill Water Comp 022417 2/22/2017 1700266 Composite 0.00 0.00 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

PC B2 20-22FT 2/27/2017 1700305 VAS Boring 20.55 4.44 0.68 1.61 3.47 0.80 2.64 ND 1.29 ND ND ND 0.69 ND ND ND 5.84 1.73 1.80 ND ND
PC B2 20-22FT TA 2/27/2017 J26362 VAS Boring 23.47 3.40 1.90 1.80 4.50 1.20 3.40 0.67 ND ND ND ND 0.85 0.65 ND 1.00 7.50 ND ND ND ND

PC B2 33-35FT 2/27/2017 1700305 VAS Boring 77.03 1.89 3.43 7.00 20.90 2.46 1.89 ND ND ND ND ND 0.43 ND ND 10.60 28.30 2.02 ND ND ND
PC B2 8-10FT 2/27/2017 1700305 VAS Boring 35.48 6.66 1.19 1.37 3.42 1.49 4.80 ND 1.04 ND ND ND 0.60 ND ND 1.32 16.40 1.99 1.86 ND ND

Drill Water Comp 022817 2/28/2017 1700305 Composite 2.13 1.08 ND ND ND ND ND ND ND 0.53 ND ND 0.52 ND ND ND ND ND 1.08 ND ND
Drill Water Comp 02 2817 TA 2/28/2017 J26362 Composite 1.22 0.00 ND ND ND ND ND ND ND ND ND ND 0.44 0.78 ND ND ND ND ND ND ND

PC B3 28-30FT 2/28/2017 1700305 VAS Boring 117.50 5.95 5.03 10.90 31.70 3.10 5.95 ND 0.72 ND ND ND ND ND ND 22.30 37.80 ND ND ND ND
PC B3 20-22FT 2/28/2017 1700305 VAS Boring 242.39 25.70 4.33 10.30 22.90 7.88 25.70 ND 1.00 0.56 ND ND 0.48 ND ND 8.24 161.00 ND ND ND ND

PC B3 7-9FT 2/28/2017 1700305 VAS Boring 36.74 3.17 2.52 2.65 6.24 0.72 2.21 ND 0.87 ND ND ND 0.55 ND ND 4.78 12.70 2.54 0.96 ND ND
FB1-030317-JB 3/3/2017 1700305 Field Blank 1.81 0.00 ND ND ND ND ND ND 0.81 ND 0.40 ND 0.60 ND ND ND ND ND ND ND ND

ND = Non Detect FOSA = Perfluorooctane sulfonamide PFHpS = Perfluoroheptane sulfonic acid PFOS = Perfluorooctane sulfonic acid 
Concentrations are reported as ng/L or ppt PFBA = Perfluorobutanoic acid PFHxA = Perfluorohexanoic acid PFPeA = Perfluoropentanoic acid 
EB = Equipment Blank PFBS = Perfluorobutane sulfonic acid PFHxDA = Perfluorohexadecanoic acid PFTeDA = Perfluorotetradecanoic acid 
FB = Field Blank PFDA = Perfluorodecanoic acid PFHxS = Perfluorohexane sulfonic acid PFTrDA  = Perfluorotridecanoic acid 
Drill water / Decon Water Composite samples were collected 50mL per tote of water used PFDoDA = Perfluorododecanoic acid PFNA = Perfluorononanoic acid PFUnDA = Perfluoroundecanoic acid 
TA = Duplicates were also sent to Test America PFDS = Perfluorodecane sulfonic acid PFOA = Perfluorooctanoic acid 

PFHpA = Perfluoroheptanoic acid PFODA = Perfluorooctadecanoic acid 

Table 3
PFAS Detection Summary
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seam. 
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size 10-25mm; Field 
Plasticity test: high 
Plasticity.  
 
PC B12: 29ft bgs 
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 PHOTOGRAPH LOG 

Project Name:  
MDEQ Wurtsmith 

Site Location: 
Oscoda, MI 

Project No. 
60518528 

 

Photo No. 
7 

Date: 
1/20/17 

 

Direction Photo 
Taken: 
 
N/A 
 

Description: 
 
PC B13:  12-16ft (1) 

 
Photo No. 

8 
Date: 

1/20/17 

 

Direction Photo 
Taken: 
 
N/A 
 
 

Description: 
 
PC B13:  12-16ft (2) 

 
 



 PHOTOGRAPH LOG 

Project Name:  
MDEQ Wurtsmith 

Site Location: 
Oscoda, MI 

Project No. 
60518528 

 

Photo No. 
9 

Date: 
1/20/17 

 

Direction Photo 
Taken: 
 
N/A 
 

Description: 
 
PC B13:  16-20ft (1) 

 
Photo No. 

10 
Date: 

1/20/17 

 

Direction Photo 
Taken: 
 
N/A 
 
 

Description: 
 
PC B13:  16-20ft (2) 

 
 



 PHOTOGRAPH LOG 

Project Name:  
MDEQ Wurtsmith 

Site Location: 
Oscoda, MI 

Project No. 
60518528 

 

Photo No. 
11 

Date: 
1/21/17 

 

Direction Photo 
Taken: 
 
N/A 
 

Description: 
 
PC B13:  20-23ft  

 
Photo No. 

12 
Date: 

1/21/17 

 

Direction Photo 
Taken: 
 
N/A 
 
 

Description: 
 
PC B13:  23-26ft (1) 

 
 



 PHOTOGRAPH LOG 

Project Name:  
MDEQ Wurtsmith 

Site Location: 
Oscoda, MI 

Project No. 
60518528 

 

Photo No. 
13 

Date: 
1/21/17 

 

Direction Photo 
Taken: 
 
N/A 
 

Description: 
 
PC B13:  23-26ft (2) 

 
Photo No. 

14 
Date: 

1/21/17 

 

Direction Photo 
Taken: 
 
N/A 
 
 

Description: 
 
PC B13: 26-27ft    

 
 



 PHOTOGRAPH LOG 

Project Name:  
MDEQ Wurtsmith 

Site Location: 
Oscoda, MI 

Project No. 
60518528 

 

Photo No. 
15 

Date: 
1/21/17 

 

Direction Photo 
Taken: 
 
N/A 
 

Description: 
 
PC B13:  26.5ft bgs 

 
Photo No. 

16 
Date: 

1/21/17 

 

Direction Photo 
Taken: 
 
N/A 
 
 

Description: 
 
PC B13:  27-30ft (1) 

 
 



 PHOTOGRAPH LOG 

Project Name:  
MDEQ Wurtsmith 

Site Location: 
Oscoda, MI 

Project No. 
60518528 

 

Photo No. 
17 

Date: 
1/21/17 

 

Direction Photo 
Taken: 
 
N/A 
 

Description: 
 
PC B13:  27-30ft (2) 

 
Photo No. 

18 
Date: 

1/21/17 

 

Direction Photo 
Taken: 
 
N/A 
 
 

Description: 
 
PC B13:  27.5ft bgs 

 
 



 PHOTOGRAPH LOG 

Project Name:  
MDEQ Wurtsmith 

Site Location: 
Oscoda, MI 

Project No. 
60518528 

 

 
Photo No. 

1 
Date: 

1/19/17 

 

Direction Photo 
Taken: 
 
N/A 
 

Description: 
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10YR 4/1 Mottling 
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Large pebbles and 68mm 
cobble.  
 
PC B14:  9.75ft bgs 
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Interbedded sands and 
gravels.  
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Photo No. 

14 
Date: 

1/19/17 

 

Direction Photo 
Taken: 
 
N/A 
 
 

Description: 
 
Moist sediments: Massive 
medium sand. 
 
PC B14:  17.5ft bgs 
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Encountered water table 
at 19ft bgs.  
 
PC B14: 19ft bgs 
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PC B14:  24-27.5ft (2) 
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PC B14:  30ft bgs 
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PC B14:  30-33ft 
 
* No recovery of soils from 
30-31ft  

 
 



 PHOTOGRAPH LOG 

Project Name:  
MDEQ Wurtsmith 

Site Location: 
Oscoda, MI 

Project No. 
60518528 

 

Photo No. 
27 

Date: 
1/19/17 

 

Direction Photo 
Taken: 
 
N/A 
 

Description: 
 
PC B14:  33-36ft (1) 
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plasticity, no pebbles 
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throughout.  
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Plasticity field test of clay 
– High plasticity. 
 
PC B14:  36-40ft bgs 
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PC B8: 14.5ft bgs 
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PC B8: 16-20ft (1) 
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PC B8: 25-28ft (1) 
 
* No recovery of 
sediments from 20-25ft 
bgs 
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contact 
 
PC B8: 33.5ft bgs 
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Sand Clay with Pebbles 
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PC B8: 43-46.5ft (1) 
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PC B8: 46.5-50ft (2) 
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Sediment Settling Jar 
 
PC B8: 38ft bgs 
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Sediment Settling Jar 
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2cm3 sediment used for 
settling jar. 
 
PC B8: 50ft bgs 
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Sediment Settling Jar 
 
PC B8: 50ft bgs 
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PC B8: 50-52ft 
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PC B8: 52-56ft (1) 
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PC B8: 56-60ft (1) 
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PC B8: 56-60ft (2) 
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Clay becoming more stiff 
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medium sandy interval.  
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PC B8: 150ft bgs 

 
 
 



Preliminary Investigation of the Paleo-Channels 
of the Au Sable River Floodplain 

 
  

  
  

Project number: 60518528 
 

 
      
 

AECOM 
9 
 

  

 
 

Appendix C 
 

 
 







































































Preliminary Investigation of the Paleo-Channels 
of the Au Sable River Floodplain 

 
  

  
  

Project number: 60518528 
 

 
      
 

AECOM 
10 

 

 

  

 
 

Appendix D 
 

 
 















































































Preliminary Investigation of the Paleo-Channels 
of the Au Sable River Floodplain 

 
  

  
  

Project number: 60518528 
 

 
      
 

AECOM 
12 

 

 
 

3950 Sparks Drive SE 
Grand Rapids, Michigan  49546 
aecom.com   
  

  


	1. Introduction
	2. Background
	3. Paleo-Channel Investigation
	4. Results
	5. References
	AppendixB.pdf
	PC_B1_PhotoLog
	PC_B2_PhotoLog
	PC_B3_PhotoLog
	PC_B5_PhotoLog
	PC_B6_PhotoLog
	PC_B7_PhotoLog
	PC_B9_PhotoLog
	PC_B10_PhotoLog
	PC_B11_PhotoLog
	PC_B12_PhotoLog
	PC_B13_PhotoLog
	PC_B14_PhotoLog
	PC-B8_PhotoLog

	AppendixA-Soil Boring Logs.pdf
	PC_B1_Boring_Log
	PC_B2_Boring_Log
	PC_B3_Boring_Log
	PC_B5_Boring_Log
	PC_B6_Boring_Log
	PC_B7_Boring_Log
	PC_B8_Boring_Log
	PC_B9_Boring_Log
	PC_B10_Boring_Log
	PC_B11_Boring_Log
	PC_B12_Boring_Log
	PC_B13_Boring_Log
	PC_B14_Boring_Log

	AppendixC-Ground Water Sample Collection Records.pdf
	PC_B1_Low_Flow_Water_Collection_Record
	PC_B2_Low_Flow_Water_Collection_Record
	PC_B3_Low_Flow_Water_Collection_Record
	PC_B5_Low_Flow_Water_Collection_Record
	PC_B6_Low_Flow_Water_Collection_Record
	PC_B7_Low_Flow_Water_Collection_Records
	PC_B8_Low_Flow_Water_Collection_Records
	PC_B9_Low_Flow_Water_Collection_Records
	PC_B11_Low_Flow_Water_Collection_Records
	PC_B12_Low_Flow_Water_Collection_Records-2
	PC_B13_Low_Flow_Water_Collection_Records
	PC_B14_Low_Flow_Water_Collection_Records

	AppendixD-Field Activity Logs.pdf
	Field Activity 011017-012417
	Field Activity 012517-021317
	Field Activity 022017-030317




