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BASELINE ENVIRONMENTAL ASSESSMENT 
 

Conducted Pursuant to Section 20126(1)(c) of Part 201,  
1994 Public Act 451 as amended, 

and the rules promulgated thereunder 
 

1.0 INTRODUCTION AND DISCUSSION 
 
Otwell Mawby, P.C. (Otwell Mawby) has prepared this Baseline Environmental Assessment 
(BEA) for The Swan Resort, LLC, the new owner and operator of the property (hereafter 
collectively referred to as the subject property) that is comprised of two parcels as detailed in the 
following table: 
 

Parcel ID# Parcel Address Parcel Size (Acres) Parcel Owner 

01-600-094-00 17220 First Street Not Listed ARCAMANS, LLC 

01-600-096-00 None Listed 1.60 ARCAMANS, LLC 

 

On February 16, 2017 the subject property was purchased by the Swan Resort, LLC.   

 

The subject property is situated in Section 9, Township 27 North (T27N), Range 10 West 
(R10W), in Arcadia Township, Manistee County, Michigan.  Refer to Figure 1, which shows the 
location of the subject property in Arcadia Township, Manistee County, Michigan.  Figure 2 
shows the parcel boundaries and depicts the site features. Figure 3 depicts the sampling 
locations.   
 
This BEA was completed in general accordance with the Michigan Department of 
Environmental Quality’s (MDEQ’s) “Contents of BEA Report,” dated April 2011. 
 
The Swan Resort, LLC is submitting this BEA to the MDEQ to qualify for an exemption from 
liability under Part 201 of the Natural Resources and Environmental Protection Act (NREPA) of 
1994, PA 451, as amended, and the rules promulgated thereunder.  The BEA reasonably defines 
known existing environmental conditions and circumstances at the subject property. 

1.1 OWNER / OPERATOR 

The current owner and operator of the subject property is as follows: 
 

The Swan Resort, LLC 
C/o Mr. Paul Smith 
15655 33 Mile Road 
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Armada, MI  48005 
 

1.2 INTENDED USE 

At the time of this writing, the subject property consisted of two developed parcels that were 
most recently (2106) operated as a recreational vehicle campground.  Two buildings are onsite, a 
water well equipment building and a storage/ restroom building.  The buildings are serviced by 
electricity and onsite potable water and a sanitary septic system.  The water well equipment 
building is not heated.  The storage/ restroom building can be heated with wood.  The remaining 
portions of the site consist of grassy areas with gravel entrance driveways.  Boat docks also 
border the subject property in Arcadia Lake.  The new owner intends to demolish the onsite 
building and remove the infrastructure to allow for redevelopment of the subject property into a 
resort (the Swan Resort), which will consist of three buildings with adjacent parking lot, 
landscaping, and various outdoor amenities, including walking trails, boat docks, and open 
spaces.   
 
The redevelopment will continue to utilize electricity.  The onsite potable water well and 
sanitary septic system are anticipated to be replaced with new systems.  The new buildings are 
anticipated to be heated by natural gas.   
 

1.3 EXECUTIVE SUMMARY – PHASE I ESA 

A Phase I ESA was completed for the subject property in February 2017 and is attached in BEA 
Appendix A.  A Phase II ESA was also completed by Otwell Mawby for the subject property in 
February 2016.  A Phase II ESA report was not issued for the investigation but copies of the soil 
boring logs and laboratory analytical results from the Phase II ESA investigation are contained 
within BEA Appendix B.    
 
During the completion of the Phase I ESA, the first developed use of the subject property could 
not be confirmed but it is thought to have been first developed in 1882 as Starke’s Mill, a 
sawmill and basket factory, which operated until it was destroyed in a fire on August 6, 1906.  In 
1906 construction of a new building was started that would be operated as the Arcadia Furniture 
Company.  By 1907 the business was operational, manufacturing and finishing furniture and 
mirrors.  This development included approximately 12 structures and five rail sidings.  On 
December 16, 1952, operation of the Arcadia Furniture Company ceased and the development 
remained vacant for a few years.  The railroad sidings were reportedly removed from the subject 
property during the late 1930’s.   
 
During the mid to late 1950’s the subject property was utilized as a turkey farm, which was 
destroyed in a fire in approximately 1958/ 1959.  Following the fire, debris was cleaned up with 
the current onsite building remaining, the original mirror manufacturing area.  The subject 
property reportedly remained vacant until sometime during the 1960’s (approximately 1967) 
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when the site was purchased by Gordon and Suzanne Willoughby and developed with the current 
campground and boat docks.  During this period the onsite building was remodeled for use as a 
restroom/ shower house.  On December 30, 1977, Mr. Roger Muldavin purchased the subject 
property via land contract.  The land contract was fulfilled on March 13, 1987.  Between 1978 
and 1989 the subject property was leased to Arcadia Marine, which was operated by Mr. Robert 
Stoops.  During this time, two USTs, a 500 gallon and a 2,000 gallon, each containing gasoline 
were present on the site.  The USTs had associated fuel pumps on a boat dock and immediately 
adjacent to the tanks.  Each of the USTs were reportedly removed by Mr. Stoops in 1992.   
 
Arcadia Marine, leased boat slips, sold fuel and performed repair and maintenance on boats and 
motors.  No closure assessment of the USTs is known to have been completed.   
 
In 2009 the subject property was purchased by the current owner, ARCAMANS, LLC for 
continued use of the site as a campground with boat slips.  The subject property is currently 
developed with 32 camper sites that have electric and water connections, 22 boat slips, and one 
building that is used as a shower house/ men’s and women’s restrooms.  On February 16, 2017 
the subject property was purchased by the Swan Resort, LLC. 
 
Based on information obtained during the completion of the Phase I ESA (February 2017), four 
Recognized Environmental Conditions (RECs) were identified.  The identified RECs are 
discussed in detail in the following paragraphs. 
 
Historical Presence of Onsite Railroad Sidings:  During the completion of the Phase I ESA, 
review of a historical site development map indicates that at least two railroad sidings and two 
railroad lines were present on the subject property.  The exact times the railroad track was 
operated is unknown.  However, the lines are thought to have been installed during the mid to 
late 1800s and removed during the late 1930s.  It is possible that coal and cinder deposits are 
present along the former sidings and tracks.  Coal and cinders, as well as the railroad track 
ballast itself, have the potential to impact soil and groundwater with metals, hydrocarbons, and 
other hazardous constituents.  The historical presence of the railroad sidings and tracks on the 
subject property was identified as a REC.   
 
Historical Use of the Subject Property for Sawmill, Furniture, and Boat Manufacturing 
Operations:  The subject property was developed with a sawmill in 1882, which was destroyed 
in a fire in 1906.  The property was redeveloped in 1906 with a furniture manufacturing 
operation that also manufactured mirrors.  The furniture/ mirror manufacturing business ceased 
in December of 1952 and was destroyed in a fire during the late 1950s.  During the late 1970s 
through the late 1980s the subject property (current onsite building) was utilized as a marina that 
repaired boats.  Details of the exact type of operations are unknown but the operations would 
have included equipment that used oil and lubricants.  Operations during the 1900s would have 
used trucks that would have been maintained and fueled.  Storage and repair of trucks and 
equipment would have included the use and storage of various types of hazardous substances 
(oils, lubricants, paints, fuels, etc.).  The furniture manufacturing business also utilized stains, 
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paints and lacquer.  The mirror manufacturing operation has also been reported to have utilized 
silver nitrate.  The boat maintenance activities would have included the use and storage of oil, 
lubricants, and fuels.  Storage and use of these chemicals creates the potential for a release of 
chemicals to have occurred, as a result of these activities a REC was identified.   
 
Potential for Buried Debris:  As previous stated, the subject property was developed with 
asawmill and a furniture manufacturing business that were destroyed in fires.  Details of the 
removal of building debris could not be determined during the completion of this Phase I ESA.  
The geology on a Water Well and Pump Record, dated December 1988, fill material (sand and 
concrete) was noted to be present between one and five feet below ground level.  This supports 
there is a potential for building debris associated with historical uses to remain onsite.  Buried 
chemicals and/ or building components with lead or cadmium containing paints or stains have 
the potential to impact the subject property, as a result a REC was identified.    
 
Historical Presence of Two Gasoline USTs and Dispenser Units:  Two gasoline USTs (500 
and 2,000 gallon) were present on the subject property during its use as Arcadia Marine.  The 
date at which the USTs were installed is unknown but they were removed in August of 1992.  
The USTs were located adjacent to the current onsite building.  A dispenser unit was reportedly 
present in the location of the USTs and on a boat dock.  The USTs are listed as “closed” per the 
MDEQ but no closure assessment of the USTs is known to have been completed.  Based on our 
review of records for the USTs it appears they were administratively “closed”.  A release during 
fueling operations or fuel storage could impact the subject property, as a result a REC was 
identified.   
 
For the complete history of the subject property and the surrounding properties, refer to the 
included Phase I ESA (Appendix A). 
 
As part of Otwell Mawby’s, February 2017 Phase II ESA, the RECs were investigated, as 
discussed in Section 1.6 of this BEA.   
 

1.4 EXCEPTION OR DELETIONS FROM PHASE I ESA 

No exceptions or deletions were identified as part of the Phase I ESAs.    
 

1.5 DATA GAPS FROM PHASE I ESA 

There was one data gap identified during the completion of this Phase I ESA.  The data gap 
concerns the first developed use of the subject property.  The first reported use of the subject 
property was as the Starke Land and Lumber Company Sawmill, which began site operations in 
1882.  The prior uses of the subject property, if any, were not able to be determined during the 
completion of this Phase I ESA.  A data gap was identified as the specific uses of the subject 
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property, if any, prior to 1882 could not be determined and it was not possible to identify 
potential RECs for the subject property. 
 

1.6 PHASE II ESA INVESTIGATION 

The Phase II Environmental Site Assessment (Phase II ESA) was conducted on the subject 
property by Otwell Mawby in February 2017, which is discussed in the following sections. 
 

1.6.1 Phase II Investigation 

Based upon the findings of the Phase I ESA (February 2017), on February 16 and 23, 2017, 
Otwell Mawby completed Phase II activities.  The Phase II ESA consisted of soil and 
groundwater sampling and analyses for chemical constituents based on the investigated RECs.  
The results of the samples were compared to MDEQ GCC.  A map depicting subject property 
features and Phase II ESA investigation activities has been included as Figure 3.  Copies of the 
soil boring logs and laboratory analytical results are contained within BEA Appendix B.  No 
additional report documents were issued for the Phase II ESA.   
 
During the Phase II investigation, the borings were advanced utilizing a combination of a truck 
mounted drill rig with hollow stem augers and direct push sampling technology (GeoProbe® 
5400).  Upon completion of sampling activities, the boreholes were filled with a mixture of 
natural cuttings and bentonite.  A total of 24 soil borings (identified as B-1 through B-12 and 
GP-1 through GP-12) were installed across the subject property to evaluate the RECs.     
 
Samples were placed into laboratory-supplied containers and kept cool until delivery to the 
laboratory for analyses for select parameters including polynuclear aromatics (PNAs), various 
volatile organic compounds (VOCs), and Michigan 10 metals.  The analytical methods used 
include; 8270 for PNAs, 8260 for VOCs, 6010/6020 series for the metals.  The laboratory 
analysis of the samples was completed by ALS Environmental (ALS) of Traverse City and 
Holland, Michigan.   
 

1.6.2 Soil Investigation 

The purpose of the Phase II ESA was to evaluate the RECs identified in the Phase I ESA.  The 
Phase II ESA consisted of and analyses for chemical constituents based on the investigated 
RECs.  Soil and groundwater sampling and analysis were completed for comparison to MDEQ 
GCC.  At each of the boring location the soils were continuously screened for evidence of 
potential contamination including visible staining, olfactory evidence, and through the 
qualitative measurement of VOCs with a hand-held photo ionization detector (PID).  
Groundwater sampling activities completed during the Phase II ESA are discussed on Section 
1.6.3.  The following table summarizes the soil sampling activities: 
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Boring 
I.D. 

Total 
Depth (ft.) 

Items 
Investigated 

Soil Sample Depth (ft. 
below ground level 
(bgl) for Potential 

Laboratory Analysis) 

Observations/ Notes 
Laboratory 

Analyses 

B-1 35.0’ Historical Use None No Field Evidence of Impact 
Not 

Applicable 

B-2 20.0’ Historical Use None No Field Evidence of Impact 
Not 

Applicable 

B-3 30.0’ Historical Use None 
Dark Brown/ Black Sand, Metal 

and Glass @ 2’ 
Not 

Applicable 

B-4 15.0’ Historical Use 
2.0’ 

5.0-6.0’ 

Dark Brown/ Black Sand, Metal 
and Glass @ 2’. No Other Field 

Evidence of Impact 

PNAs, MI 10 
Metals (2.0’) 

B-5 15.0’ Historical Use None No Field Evidence of Impact 
Not 

Applicable 

B-6 30.0’ Historical Use None No Field Evidence of Impact 
Not 

Applicable 

B-7 15.0’ 
Historical Use/ 
Former USTs 

None No Field Evidence of Impact 
Not 

Applicable 

B-8 15.0’ Historical Use 1.5’ No Field Evidence of Impact 
VOCs, 

PNAs, MI 10 
Metals 

B-9 30.0’ Historical Use None No Field Evidence of Impact 
Not 

Applicable 

B-10 10.0’ Historical Use None No Field Evidence of Impact 
Not 

Applicable 

B-11 15.0’ Historical Use None No Field Evidence of Impact 
Not 

Applicable 

B-12 15.0’ Historical Use None No Field Evidence of Impact 
Not 

Applicable 

GP-1 4.0’ Historical Use 3.5’ No Field Evidence of Impact MI 10 Metals 

PNAs – Polynuclear Aromatics 
VOCs – Volatile Organic Compounds 
MI 10 Metals – Arsenic, Barium, Cadmium, Chromium, Copper, Lead, Mercury, Selenium, Silver, and Zinc 
Leaded Gasoline Scan – Lead and Select VOCs (Refer to Table 1) 
bgl – below ground level 
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Boring 
I.D. 

Total 
Depth (ft.) 

Items 
Investigated 

Soil Sample Depth (ft. 
below ground level 
(bgl) for Potential 

Laboratory Analysis) 

Observations/ Notes 
Laboratory 

Analyses 

GP-2 4.0’ 
Historical 

Railroad Lines 
None No Field Evidence of Impact 

Not 
Applicable 

GP-3 4.0’ 
Historical 

Railroad Lines 
1.5’ No Field Evidence of Impact 

PNAs, MI 10 
Metals 

GP-4 4.0’ 
Historical 

Railroad Lines 
None No Field Evidence of Impact 

Not 
Applicable 

GP-5 4.0’ 
Historical 

Railroad Lines 
3.0’ Dark Brown Sand @ 3.0’ 

PNAs, MI 10 
Metals 

GP-6 8.0’ Former USTs None No Field Evidence of Impact 
Not 

Applicable 

GP-7 8.0’ Former USTs None No Field Evidence of Impact 
Not 

Applicable 

GP-8 8.0’ Historical Use None No Field Evidence of Impact 
Not 

Applicable 

GP-9 8.0’ Historical Use None No Field Evidence of Impact 
Not 

Applicable 

GP-10 4.0’ Former USTs 3.5’ No Field Evidence of Impact 
Not 

Applicable 

GP-11 8.0’ Former USTs 3.5’ No Field Evidence of Impact 

Leaded 
Gasoline 

Scan, PNAs, 
MI 10 Metals 

GP-12 8.0’ Former USTs None No Field Evidence of Impact 
Not 

Applicable 

PNAs – Polynuclear Aromatics 
VOCs – Volatile Organic Compounds 
MI 10 Metals – Arsenic, Barium, Cadmium, Chromium, Copper, Lead, Mercury, Selenium, Silver, and Zinc 
Leaded Gasoline Scan – Lead and Select VOCs (Refer to Table 1) 
bgl – below ground level 

 
A total of 24 soil borings were advanced during the completion of the Phase II ESA to evaluate 
the potential for the RECs to have impacted the subject property.  Of the 24 borings, 12, 
identified as B-1 through B-12 were completed in conjunction with a geotechnical investigation.  
A separate report was issued for the geotechnical investigation.  Details of the geology 
encountered at the boring locations are indicated in the following sections.  Soil boring logs are 
provided in BEA Appendix B.  The locations of soil borings are shown on Figure 3.   
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B-1:  This boring was completed in the western portion of the site.  The boring was advanced to 
a depth of 45 feet below ground level (bgl).  At the surface of the boring approximately three 
inches of topsoil was present that was underlain by a mixture of sands and silts that extended to 
at least the boring termination depth of 45 feet bgl.  Groundwater was encountered at a depth of 
approximately 3.7 feet bgl.  A temporary monitor well was installed to allow for collection of a 
groundwater sample.  No field evidence of impact was observed within the soils or groundwater 
at this location.   
 
B-2:  This boring was completed in the western portion of the site.  The boring was advanced to 
a depth of 20 feet bgl.  At the surface of the boring approximately two feet of topsoil was 
encountered that was underlain by a mixture of sands and silts that extended to at least the boring 
termination depth of 20 feet bgl.  Groundwater was encountered at a depth of approximately 
three feet bgl.  No field evidence of impact was observed at this location.  A groundwater sample 
was not obtained at this location.   
 
B-3:  This boring was completed in the western portion of the site within an area of an old 
driveway.  The boring was advanced to a depth of 30 feet bgl.  Soils at this boring location 
consisted of a mixture of sands and silts that extended to at least the boring termination depth of 
30 feet bgl.  Groundwater was encountered at a depth of approximately three feet bgl.  No field 
evidence of impact was observed at this location.  A groundwater sample was not obtained at 
this location.   
 
B-4:  The boring was advanced in the south central portion of the subject property.  
Advancement of the boring was terminated at a depth of approximately 15 feet bgl.  At the 
surface at this location approximately two and a half feet of topsoil was encountered that was 
underlain by a fine to medium grained sand that extended to a depth of 15 feet bgl.  At a depth of 
approximately two feet bgl dark brown/ black sand was encountered that contained metal and 
glass fragments.  Groundwater was encountered at a depth of 3.4 feet bgl.  A temporary monitor 
well was installed to allow for collection of a groundwater sample.  No field evidence of impact 
was observed within groundwater at this location.   
 
B-5:  This boring was completed in the central portion of the subject property.  Soils at this 
boring location consisted of approximately six inches of topsoil that were underlain by a fine to 
medium grained sand that extended to at least the boring termination depth of 15 feet bgl.   
Groundwater was encountered at a depth of approximately two and a half feet bgl.  No field 
evidence of impact was observed at this location.  A groundwater sample was not obtained at 
this location.   
 
B-6:  This boring was advanced in the central portion of the site.  Soils at this boring location 
consisted of approximately two inches of topsoil that was underlain by fine to medium grained 
sands that extended to at least the boring termination depth of 30 feet bgl.  Groundwater was 
encountered at a depth of approximately 3.3 feet bgl.  No field evidence of impact was observed 
at this location.  A groundwater sample was not obtained at this location.   
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B-7:  The boring was advanced in the southeastern portion of the site, adjacent to the northwest 
corner of the main onsite building in the vicinity of where the historical USTs were reported to 
have been present.  Surficial soils at this location consisted of approximately 1.5 feet of topsoil.  
Glass and wood fragments were observed within the topsoil.  Below the topsoil fine to medium 
grained sands were encountered that extended to at least the boring termination depth of 15 feet 
bgl.  Groundwater was encountered at a depth of 4.1 feet bgl.  A temporary monitor well was 
installed to allow for collection of a groundwater sample.  No field evidence of impact was 
observed within groundwater at this location.   
 
B-8:  The boring was advanced in the southeastern portion of the site, adjacent to the east wall of 
the main onsite building.  Surficial soils at this location consisted of approximately 1.5 feet of 
topsoil.  Slag fragments were observed within the topsoil.  Below the topsoil fine to medium 
grained sands were encountered that extended to at least the boring termination depth of 15 feet 
bgl.  Groundwater was encountered at a depth of 5.1 feet bgl.  A groundwater sample was not 
obtained at this location.   
 
B-9:  The boring was advanced in the area adjacent to the southwest corner of the main onsite 
building in the southeastern portion of the site.  Approximately two feet of topsoil was observed 
at the surface at this boring location.  The topsoil was underlain by a mixture of sands that 
extended to at least the boring termination depth of 30 feet bgl.  Groundwater was encountered at 
a depth of 2.8 feet bgl.  A groundwater sample was not obtained at this location.  No field 
evidence of impact was observed at this boring location.   
 
B-10:  The boring was advanced in the north central portion of the subject property.  At the 
surface, approximately 2.2 feet of topsoil was encountered.  The topsoil was underlain by a 
mixture of sands that extended to at least the boring termination depth of 10 feet bgl.  
Groundwater was encountered at a depth of 3.8 feet bgl.  A groundwater sample was not 
obtained at this location.  No field evidence of impact was observed at this boring location.   
 
B-11:  This boring was completed in the west central portion of the subject property.  Soils at 
this boring location consisted of approximately two feet of topsoil that were underlain by a fine 
to medium grained sand that extended to a depth of approximately seven feet bgl.  Below this 
sand layer approximately four feet of decomposed wood was encountered, which was underlain 
by a fine to medium grained sand that extended to at least the boring termination depth of 15 feet 
bgl.  Groundwater was encountered at a depth of approximately two and a half feet bgl.  No field 
evidence of impact was observed at this location.  A groundwater sample was not obtained at 
this location.   
 
B-12:  This boring was completed in the west central portion of the subject property.  Soils at 
this boring location consisted of approximately two feet of topsoil that were underlain by a 
mixture of fine to medium grained sands that extended to at least the boring termination depth of 
15 feet bgl.  Groundwater was encountered at a depth of approximately two feet bgl.  No field 
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evidence of impact was observed at this location.  A groundwater sample was not obtained at 
this location.   
 
GP-1:  This boring was completed adjacent to the existing building (former marine repair and 
mirror factory).  At the surface approximately two feet of dark brown sandy topsoil was 
encountered.  The topsoil was underlain by a tan fine to medium grained sand that extended to at 
least the boring termination depth of four feet bgl.  At a depth of approximately 3.5 feet bgl, a 
two inch dark born sand lens was encountered.  Other that this discolored soil, no other potential 
field evidence of impact was encountered within the boring.  Groundwater was not encountered 
within the boring.   
 
GP-2 through GP-5:  These borings were completed in areas of historical railroad grades.  
Surficial soils at these locations consisted of approximately six inches of brown or dark brown 
sandy topsoil that was underlain by fine to medium grained sands that extended to at least the 
boring termination depths of four feet bgl.  Within the borings no odor or PID evidence of 
impact was observed.  Some reddish brown or dark brown sands were encountered, which 
appeared to potentially be fill soils.  Groundwater was not encountered at these locations.   
 
GP-6:  The boring was completed adjacent to the existing building (former marine repair and 
mirror factory) and in the vicinity of the former USTs.  At this location approximately six inches 
of dark brown sandy topsoil was encountered that was underlain by a fine to medium grained 
sand that extended to a depth of at least eight feet bgl, the boring termination depth.  No field 
evidence of impact was observed in the boring.  Groundwater was encountered at a depth of 
approximately four feet bgl within the boring.  A temporary monitor well was installed to allow 
for collection of a groundwater sample. 
 
GP-9 through GP-11:  These borings were completed adjacent to the historical USTs dispenser 
island.  The Gp-9 and GP-11 borings were advanced to depths of approximately eight feet bgl.  
The GP-10 boring was advanced to a depth of four feet bgl.  At the surface of the borings 
approximately one foot of sandy topsoil was encountered that was underlain by dark borwn or 
tan sand that extended to the boring termination depths.  Groundwater was encountered at a 
depth of approximately four feet bgl within the borings.  At the GP-9 location a temporary 
monitor well was installed to allow for collection of a groundwater sample.  No field evidence of 
impact was observed within soils or groundwater (observed at GP-9 only) at these locations.   
 
GP-12:  The boring was completed within the reported location of the former USTs.  At this 
location approximately three inches of topsoil was observed overlying a fine to medium sand 
that extended to at least the boring termination depth of eight feet bgl.  At a depth of 
approximately four foot bgl, the sand changed from light brown to tan.  Groundwater was 
encountered at a depth of approximately four foot bgl.  A temporary monitor well was installed 
to allow for collection of a groundwater sample.  No field evidence of impact was observed 
within soils or groundwater at this location. 
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1.6.3 Groundwater Investigation 

On February 16 and 23, 2017, Otwell Mawby collected groundwater samples at six locations 
(identified as B-1, B-4, B-7, GP-7, GP-8 and GP-9) from temporary monitor wells that were 
installed on the subject property.  Each of the temporary monitor wells was installed through a 
borehole that was advanced with either hollow stem augers or a Geoprobe® 5400 (direct push 
sampling technology).  All of the temporary monitoring well screens were set at depths to 
straddle the water table.  The groundwater samples were collected to address the identified 
RECs.  The locations of these soil borings are depicted on Figure 3.  A summary of the 
groundwater sampling activities is provided in the following table.   

 

Summary of Groundwater Sampling Activities 

Boring 
I.D. 

Screened Depth (ft. below 
ground surface) 

Observations 
Laboratory Analyses 

Performed 

B-1 3.4-8.4’ No Field Evidence of Impact 
VOCs, PNAs,  
MI 10 Metals 

B-4 2.35-7.35’ No Field Evidence of Impact 
VOCs, PNAs,  
MI 10 Metals 

B-7 4.0-9.0’ No Field Evidence of Impact 
VOCs, PNAs,  
MI 10 Metals 

GP-6 3.0-8.0’ Groundwater Not Observed at this Location None 

GP-7 3.0-8.0’ No Field Evidence of Impact 
VOCs, PNAs,  
MI 10 Metals 

GP-8 2.5-7.5’ No Field Evidence of Impact 
VOCs, PNAs,  
MI 10 Metals 

GP-9 3.0-8.0’ No Field Evidence of Impact Leaded Gasoline Scan 

VOCs – Volatile Organic Compounds 
PNAs – Polynuclear Aromatics 
MI 10 Metals – Arsenic, Barium, Cadmium, Chromium, Copper, Lead, Mercury, Selenium, Silver, Zinc 
Leaded Gasoline Scan – Lead and Select VOCs (Refer to Table 2) 

 
Soil boring logs are provided in BEA Appendix B.  All approximate sampling locations are 
depicted on Figure 3.   
 

1.6.4 Supplemental Investigation 

 
On March 14, 2017, two additional soil borings, identified as HA-1 and HA-2, were advanced in 
the location of a proposed sanitary septic system.  The purpose of the borings was to determine if 
building debris, impacted soils and/ or groundwater were present in the area of the proposed 
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drainfield.  Refer to Figure 3 for the locations of the borings.  Details of the borings are 
contained in the table on the following page.   
 

Boring 
I.D. 

Total 
Depth (ft.) 

Items 
Investigated 

Soil Sample Depth (ft. 
below ground level (bgl) 
for Potential Laboratory 

Analysis) 

Observations/ Notes 
Laboratory 

Analyses 
Completed 

HA-1 5.0’ 

Potential Future 
Sanitary 

Drainfield 
Location 

4.0’ 

Some Glass and 
Concrete Fragments 

Observed. Black to Dark 
Brown Sand Observed. 

No Other Field Evidence 
of Impact Observed 

None 

HA-2 10.0’ 

Potential Future 
Sanitary 

Drainfield 
Location 

3.0’ 

Some Cinders and Wood 
Chips Observed @ 0-3’ 

bgl. No Other Field 
Evidence of Impact 

Observed 

VOCs, PNAs, 
MI 10 Metals 

PNAs – Polynuclear Aromatics 
VOCs – Volatile Organic Compounds 
MI 10 Metals – Arsenic, Barium, Cadmium, Chromium, Copper, Lead, Mercury, Selenium, Silver, and Zinc 
bgl – below ground level 

 
A groundwater sample was also obtained from a temporary monitor well installed at the HA-2 
location.  The sample was submitted for laboratory analysis of VOCs, PNAs, and Michigan 10 
Metals (dissolved).   
 
On March 22, 2017, a sample, identified as PW-1, was obtained from the existing potable water 
well.  Prior to obtaining the sampling the well was purged for approximately 20 minutes.  The 
sample was collected from a valve located within the pump house.  The sample was submitted 
for laboratory analysis of VOCs, PNAs, and Michigan 10 Metals (dissolved).  The location of 
the existing potable water well is shown on Figure 2.   
 

1.6.5 Potential for Other Areas of Impact 

During the completion of the Phase II ESA investigation, 24 soil borings were advanced to 
evaluate the RECs identified by the February 2017, Phase I ESA of the subject property.  Given 
the extensive historical use at the property and the limited information on the specifics of these 
uses, it is possible that other areas of impact could be present on the subject property.   
 

1.7 KNOWN CONTAMINATION 

The following sections summarize known contamination present on the subject property.   
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1.7.1 Soil Investigation Analytical Results 

As part of the Phase II ESA investigation select soil samples were analyzed for various 
constituents to evaluate the RECs.  The samples were compared to the MDEQ GCC, as provided 
in Table 1.  Each of the seven analyzed soil samples contained analytes at concentrations in 
excess of their respective laboratory detection limits.  Five of the soil samples contained analytes 
at concentrations in excess of MDEQ GCC.  The soil samples with exceedances to the GCC are 
shown in the following table and on Table 1 (attached).   
 

Detected Constituents in Soil Above GCC 

Boring 
ID 

REC 
Investigated 

Sample 
Depth (fbgl) 

Parameter  
Identified 

Parameter 
Analytical 

Result (ug/Kg) 
GCC Exceeded 

B-4 Historical Use 2.0’ 

Arsenic 
Cadmium 
Copper 
Lead 

Mercury 
Silver 
Zinc 

6,900 
8,800 

160,000 
1,700,000 

140 
1,100 

230,000 

DWP, GSIP, DC 
DWP, GSIP 

GSIP 
DWP, DC 

GSIP 
GSIP 
GSIP 

B-7 
Historical Use/ 
Former USTs 

1.5’ 

Arsenic 
Mercury 
Selenium 

Silver 
Zinc 

7,800 
4,800 
610 

2,500 
180,000 

DWP, GSIP, DC 
DWP, GSIP 

GSIP 
GSIP 
GSIP 

B-8 Historical Use 1.5’ 
Mercury 
Selenium 

180 
620 

GSIP 
GSIP 

GP-3 
Historical 

Railroad Lines 
1.5’ Selenium 400 GSIP 

GP-11 Former USTs 3.5’ Selenium 590 GSIP 

DWP – Drinking Water Protection Criteria 
GSIP – MDEQ Part 201 Groundwater Surface Water Interface Protection Criteria 
DC – MDEQ Part 201 Direct Contact Criteria 
ug/Kg – Micrograms per kilogram (i.e., parts per billion) 
fbgl – Feet below ground level 

 

Based on the exceedances to GCC observed at the B-4, B-7, B-8, GP-3, and GP-11 locations for 
Drinking Water Protection, Groundwater Surface Water Interface Protection, and Direct Contact, 
the subject property meets the definition of a “facility” as defined by Part 201 of Act 451 of 
1994, as amended.   
 
No other analytical constituents were found in excess of their respective Statewide Default 
Background Levels or MDEQ GCC.  Although, several additional constituents were identified at 
concentrations in excess of their respective laboratory detection limits, as identified on Table 1 
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(attached).  The complete analytical data package is included in BEA Appendix B.  The soil 
constituent concentrations are summarized on Table 1, attached. 
 

1.7.2 Groundwater Investigation Analytical Results 

Groundwater was encountered and sampled within installed temporary monitor wells at six soil 
borings locations.  Four of the six analyzed groundwater samples contained constituents at 
concentrations above laboratory detection limits.  Three of the groundwater samples collected 
also contained constituents at concentrations in excess of GCC.  The exceedances are shown in 
the following table.   
 

Detected Constituents in Groundwater Above GCC 

Boring 
ID 

REC Investigated 
Parameter  
Identified 

Parameter Analytical 
Result (ug/L) 

GCC Exceeded 

B-4 Historical Use 
Copper 
Lead 
Silver 

40 
120 
0.27 

GSI 
DW, GSI 

GSI 

GP-7 Former USTs Mercury 0.2 GSI 

GP-8 Historical Use Zinc 170 GSI 

DW – Drinking Water Criteria 
GSI – MDEQ Part 201 Groundwater Surface Water Interface Criteria 
ug/L – Micrograms per liter (i.e., parts per billion) 

 

Based on the exceedances to GCC observed at the B-4, GP-7 and GP-8 locations for Drinking 
Water and Groundwater Surface Water Interface, the subject property meets the definition of a 
“facility” as defined by Part 201 of Act 451 of 1994, as amended.   
 
The complete analytical data package is included in BEA Appendix B.  The groundwater 
constituent concentrations are summarized on Table 2, attached. 
 

1.7.3 Supplemental Investigation Analytical Results 

Review of the laboratory analytical results (BEA Appendix B) for the soil sample analyzed from 
the HA-2 location indicates several metals and PNAs were identified at concentrations in excess 
of their laboratory detection limits.  Three metals (barium, lead, and zinc) were identified at 
concentrations in excess of their respective Statewide Default Background Levels.  Of these 
metals, two were found at concentrations in excess of GCC as indicated in the following table.  
No other constituents were identified in the soil sample in excess of GCC.  The results are also 
summarized on Table 1 (attached).   
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Boring ID Parameter and Analytical Result GCC Exceeded 

HA-2 
Lead/ 1,400,000 ug/ Kg 
Zinc/ 200,000 ug/ Kg 

DWP (700,000 ug/Kg), DC (400,000 ug/Kg) 
GSIP (120,000 ug/Kg) 

DWP – MDEQ Part 201 Drinking Water Protection Criteria 
GSIP – MDEQ Part 201 Groundwater Surface Water Interface Protection Criteria 
DC – MDEQ Part 201 Direct Contact Criteria 
GRCC – Generic Residential Cleanup Criteria 
ug/kg – Micrograms per kilogram (i.e., parts per billion) 

 
Review of the results (BEA Appendix B) for the groundwater sample collected at the HA-2 
indicates two metals (arsenic and lead) were identified at concentrations in excess of the 
respective laboratory detection limits and GCC as indicated in following table.   
 

Boring ID Parameter and Analytical Result  GCC Exceeded 

HA-2 
Arsenic/290 ug/L 

Lead/ 5.3 ug/L 
DW (10 ug/L), GSI (10 ug/L) 

DW (4 ug/L) 

DW – MDEQ Part 201 Drinking Water Criteria 
GSI – MDEQ Part 201 Groundwater Surface Water Interface Criteria 
GCC – Generic Cleanup Criteria 
ug/L – Micrograms per liter (i.e., parts per billion) 

 
Refer to Table 2 (attached) for a summary of the laboratory analytical results.   
 
The laboratory analytical results (BEA Appendix B) of the potable water sample (PW-1) indicate 
that no VOCs or PNAs were identified at concentrations in excess of the respective laboratory 
detection limits (i.e. the results were non-detectable).  One metal, barium, was identified at a 
concentration in excess of its laboratory detection limit but the concentration was below GCC.  
No other metals were identified above the detection limits (i.e. the results were non-detectable).  
The results are summarized on Table 2 (attached).   
 
Based on the exceedances to soil and groundwater identified at the HA-2 location in excess of 
GCC, the subject property is a “Facility” as defined by Part 201 of Michigan Act 451 of 1994, as 
amended. 
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1.8 BASIS FOR FACILITY DETERMINATION 

The Phase II ESA activities identified the presence of several metals in soil and groundwater 
samples collected at the subject property that contained constituents at concentrations exceeding 
MDEQ Part 201 residential risk-based screening levels, as shown in the table in the following 
table. 

 

Constituents Exceeding MDEQ Part 201 GRCC 

Boring 
ID 

Sample Type Parameter and Analytical Result  GRCC Exceeded 

B-4 Soil 

Arsenic/ 6,900 ug/ Kg 
Cadmium/ 8,800 ug/ Kg 
Copper/ 160,000 ug/ Kg 
Lead/ 1,700,000 ug/ Kg 

Mercury/ 140 ug/ Kg 
Silver/ 1,100 ug/ Kg 
Zinc/ 230,000 ug/ Kg 

DWP/GSIP (4,600 ug/Kg), DC (7,600 ug/Kg) 
DWP (6,000 ug/Kg), GSIP (2,600 ug/Kg) 

GSIP (52,000 ug/Kg) 
DWP (700,000 ug/Kg), DC (400,000 ug/Kg) 

GSIP (50 ug/Kg) 
GSIP (100 ug/Kg) 

GSIP (120,000 ug/Kg) 

B-7 Soil 

Arsenic/ 7,800 ug/ Kg 
Mercury/ 4,800 ug/ Kg 
Selenium/ 610 ug/ Kg 
Silver/ 2,500 ug/ Kg 
Zinc/ 180,000 ug/ Kg 

DWP/GSIP (4,600 ug/Kg), DC (7,600 ug/Kg) 
GSIP (50 ug/Kg) 

GSIP (400 ug/Kg) 
GSIP (100 ug/Kg) 

GSIP (120,000 ug/Kg) 

B-8 Soil 
Mercury/ 180 ug/ Kg 
Selenium/ 620 ug/ Kg 

GSIP (50 ug/Kg) 
GSIP (400 ug/Kg) 

GP-3 Soil Selenium/ 630 ug/ Kg GSIP (400 ug/Kg) 

GP-11 Soil Selenium/ 590 ug/ Kg GSIP (400 ug/Kg) 

HA-2 Soil 
Lead/ 1,400,000 ug/ Kg 
Zinc/ 200,000 ug/ Kg 

DWP (700,000 ug/Kg), DC (400,000 ug/Kg) 
GSIP (120,000 ug/Kg) 

B-4 Groundwater 
Copper/ 40 ug/L 
Lead/ 120 ug/ L 

Silver/ 0.27 ug/ L 

GSI (9 ug/L) 
DW (4 ug/L)/ GSI (21 ug/L) 

GSI (0.2 ug/L) 

B-7 Groundwater Mercury/ 0.2 ug/ L GSI (0.0013 ug/L) 

B-8 Groundwater Zinc/ 170 ug/L GSI (120 ug/L) 

HA-2 Groundwater 
Arsenic/290 ug/L 

Lead/ 5.3 ug/L 
DW (10 ug/L), GSI (10 ug/L) 

DW (4 ug/L) 
DWP – MDEQ Part 201 Drinking Water Protection Criteria 
GSIP – MDEQ Part 201 Groundwater Surface Water Interface Protection Criteria 
DC – MDEQ Part 201 Direct Contact Criteria 
DW – MDEQ Part 201 Drinking Water Criteria 
GSI – MDEQ Part 201 Groundwater Surface Water Interface Criteria 
GRCC – Generic Residential Cleanup Criteria 
ug/kg – Micrograms per kilogram (i.e., parts per billion) 
ug/L – Micrograms per liter (i.e., parts per billion) 
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Based on the presence of the metals in six soil samples and four groundwater (noted in the table 
above), at concentrations in excess of the MDEQ GRCC, specifically, Drinking Water Protection 
Criteria, Groundwater Surface Water Interface Protection Criteria and Direct Contact Criteria for 
soils and Drinking Water Criteria and Groundwater Surface Water Interface Criteria for 
groundwater, the subject property is a “Facility” as defined by Part 201 of Michigan Act 451 of 
1994, as amended.   
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2.0 PROPERTY INFORMATION 

 
The following sections present background information on the subject property. 
 

2.1 LEGAL DESCRIPTION 

The subject property tax assessment information and legal description were provided by the 
Arcadia Township Assessors Office and the Manistee County Equalization Department are 
attached as Appendix C.  Details of the parcels that comprise the subject property are contained 
within the following table: 
 

Parcel ID# Parcel Address Parcel Size (Acres) Parcel Owner 

01-600-094-00 17220 First Street Not Listed ARCAMANS, LLC 

01-600-096-00 None Listed 1.60 ARCAMANS, LLC 

 

On February 16, 2017 the subject property was purchased by the Swan Resort, LLC.   

 

The legal descriptions for the subject property are as follows:   
 

 Parcel ID#: 01-600-094-00 (17220 First Street) – VILLAGE OF ARCADIA PART OF 
BLOCKS 12 + 13, COM AT NE COR OF BLK 12, TH S ON E LI 306.7 FT. TH W 208 
FT TO SHORE LI OF BAR TH N 72 DEG W 157 FT, S 78 DEG 39' W 97.6 FT TH N 
35 DEG 9' W 126 FT, N 11 DEG 11' W 193.5 FT, N 54 DEG 30' E TO INT OF S R/W 
LI OF LAKE ST EXTENDED. S 74 DEG 14' E ON SD R/W 438.5 FT TO BEG. BLKS 
12 + 13.|17220 FIRST ST|; and 

 Parcel ID#: 01-600-096-00 (No Street Address) – BLOCK 13, EXC COM AT NE COR 
BLOCK 12 FOR POB, TH S 306.7 FT, TH W 208 FT TO SHORE LI BAR LAKE, TH 
N 72 DEG W 157 FT, TH S 78 DEG 39 MIN W 97.6 FT, TH N 35 DEG 9 MIN W 126. 
FT, TH N 11 DEG 11 MIN W 193.5 FT, TH N 54 DEG 30 MIN E 175.65 FT, TH S 74 
DEG 14 MIN E 438.5 FT TO POB, ALSO EXC ALL THAT PT BLOCK 13 LYING 
BETWEEN LAKE MICHIGAN + TH EASTERN BASE OF SAND HILLS OR DUNES. 
BLOCKS 14 + 27, EXC ALL THAT PT BLOCKS 14 + 27 LYING BETWEEN LAKE 
MICHIGAN + TH EASTERN BASE OF SAND HILLS AND DUNES, ALSO A STRIP 
OF LAND 30 FT IN UNIFORM WIDTH ADJOINING TH W'LY LI OF AN EXISTING 
OLD WAGON TRAIL ACROSS BLOCK 14 + 27 DESC AS COM AT NE COR 
BLOCK 12, N 74 DEG 14 MIN W ALG S R/W LAKE ST 642 FT TO SD TRAIL, S 12 
DEG 44 MIN E 525 FT, S 24 DEG 01 MIN W 100.57 FT TO S LI BLOCK 13, W 18.52 
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FT TO POB, S 30 DEG 9 MIN W 307.26 FT, S 46 DEG 30 MIN 45 SEC W 421.03 FT, 
S 30 DEG 41 MIN 25 SEC W 147.73 FT, S 19 DEG 15 MIN W 92.17 FT, S 1 DEG 31 
MIN W 176.39 FT, W 30.02 FT, N 1 DEG 31 MIN E 182.16 FT, N 19 DEG 15 MIN E 
99.86 FT, N 30 DEG 41 MIN 25 SEC E 154.90 FT, N 46 DEG 30 MIN 45 SEC E 420.89 
FT, N 30 DEG 9 MIN 55 SEC E 285.47 FT, E 34.72 FT TO POB. ALL IN THE 
VILLAGE OF ARCADIA 
 

The legal descriptions is also shown on the tax assessment documentation attached as BEA 
Appendix C.    

 

2.2 SURVEY MAP 

The location of the subject property is shown on Figure 1, Site Location Map.  Figure 2 shows 
the property boundaries.  Also refer to the tax assessment information provided as BEA 
Appendix C.   
 

2.3 SCALED SITE MAP 

Refer to Figure 3, which identify site features and the sample location.  Detected contaminant 
concentrations for the subject property are presented on Tables 1 and 2 (attached). 
 

2.4 SCALED AREA MAP 

Refer to Figure 1, Property Location Map, which identifies the location of the subject property 
and the surrounding areas.  Figure 1 is taken from the Bear Lake, 7.5 Minute USGS Topographic 
Quadrangle Map, (1983), Delorme 1999 (Scale: 1:24,000). 
 

2.5 PROPERTY LOCATION 

The subject property is comprised of two parcels that are located off of First Street and Starke 
Road in the Village of Arcadia, Arcadia Township, Manistee County, Michigan (49613).   
 
The location of the subject property is shown on Figure 1, Property Location Map.  Figure 2 
shows the parcel boundaries and depicts the site features.     
 

2.6 SPATIAL DATA 

The subject property is comprised of two parcels of developed land that are situated in Section 9, 
T27N, R10W, in Arcadia Township, Manistee County, Michigan.  The legal descriptions for the 
subject property are shown on the following page.    
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 Parcel ID#: 01-600-094-00 (17220 First Street) – VILLAGE OF ARCADIA PART OF 

BLOCKS 12 + 13, COM AT NE COR OF BLK 12, TH S ON E LI 306.7 FT. TH W 208 
FT TO SHORE LI OF BAR TH N 72 DEG W 157 FT, S 78 DEG 39' W 97.6 FT TH N 
35 DEG 9' W 126 FT, N 11 DEG 11' W 193.5 FT, N 54 DEG 30' E TO INT OF S R/W 
LI OF LAKE ST EXTENDED. S 74 DEG 14' E ON SD R/W 438.5 FT TO BEG. BLKS 
12 + 13.|17220 FIRST ST|; and 

 Parcel ID#: 01-600-096-00 (No Street Address) – BLOCK 13, EXC COM AT NE COR 
BLOCK 12 FOR POB, TH S 306.7 FT, TH W 208 FT TO SHORE LI BAR LAKE, TH 
N 72 DEG W 157 FT, TH S 78 DEG 39 MIN W 97.6 FT, TH N 35 DEG 9 MIN W 126. 
FT, TH N 11 DEG 11 MIN W 193.5 FT, TH N 54 DEG 30 MIN E 175.65 FT, TH S 74 
DEG 14 MIN E 438.5 FT TO POB, ALSO EXC ALL THAT PT BLOCK 13 LYING 
BETWEEN LAKE MICHIGAN + TH EASTERN BASE OF SAND HILLS OR DUNES. 
BLOCKS 14 + 27, EXC ALL THAT PT BLOCKS 14 + 27 LYING BETWEEN LAKE 
MICHIGAN + TH EASTERN BASE OF SAND HILLS AND DUNES, ALSO A STRIP 
OF LAND 30 FT IN UNIFORM WIDTH ADJOINING TH W'LY LI OF AN EXISTING 
OLD WAGON TRAIL ACROSS BLOCK 14 + 27 DESC AS COM AT NE COR 
BLOCK 12, N 74 DEG 14 MIN W ALG S R/W LAKE ST 642 FT TO SD TRAIL, S 12 
DEG 44 MIN E 525 FT, S 24 DEG 01 MIN W 100.57 FT TO S LI BLOCK 13, W 18.52 
FT TO POB, S 30 DEG 9 MIN W 307.26 FT, S 46 DEG 30 MIN 45 SEC W 421.03 FT, 
S 30 DEG 41 MIN 25 SEC W 147.73 FT, S 19 DEG 15 MIN W 92.17 FT, S 1 DEG 31 
MIN W 176.39 FT, W 30.02 FT, N 1 DEG 31 MIN E 182.16 FT, N 19 DEG 15 MIN E 
99.86 FT, N 30 DEG 41 MIN 25 SEC E 154.90 FT, N 46 DEG 30 MIN 45 SEC E 420.89 
FT, N 30 DEG 9 MIN 55 SEC E 285.47 FT, E 34.72 FT TO POB. ALL IN THE 
VILLAGE OF ARCADIA 
 

The latitude and longitude coordinates of the subject property were obtained using Google Maps 
are as follows: 
 

 Latitude:  44.492954 
 Longitude:  -86.239838 
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3.0 FACILITY STATUS 

 

The following presents a summary of environmental issues/conditions at the subject property. 

3.1 HAZARDOUS SUBSTANCE IDENTIFICATION 

Laboratory results identified the presence of several metals in site soil and groundwater samples 
collected at concentrations exceeding MDEQ Part 201 residential property risk-based screening 
levels.  This highest concentrations of each constituent identified in excess of GCC is shown in 
the following table.   
 

Soil and Groundwater Constituents Exceeding MDEQ Part 201 GRCC 

Parameter 
Exceeding Criteria 

CAS # Sample Type 
Highest 

Concentration 
Identified 

GRCC Exceeded 
Boring ID/ 

Depth 

Arsenic 7440382 Soil 7,800 ug/Kg 
DWP – 4,600 ug/Kg 
GSIP – 4,600 ug/Kg 
DC – 7,600 ug/Kg 

B-7 @ 1.5’ 

Cadmium 7440439 Soil 8,800 ug/Kg 
DWP – 6,000 ug/Kg 
GSIP – 2,600 ug/Kg 

B-4 @ 2.0’ 

Copper 7440508 Soil 160,000 ug/Kg GSIP – 52,000 ug/Kg B-4 @ 2.0’ 

Lead 7439921 Soil 1,700,000 ug/Kg 
DWP – 700,000 ug/Kg 
DC – 400,000 ug/Kg 

B-4 @ 2.0’ 

Mercury Varies Soil 4,800 ug/Kg 
DWP – 1,700 ug/L 
GSIP – 50 ug/Kg 

B-7 @ 1.5’ 

Selenium 7782492 Soil 630 ug/Kg GSIP – 400 ug/Kg GP-3 @ 1.5’ 

Silver 7440224 Soil 2,500 ug/Kg GSIP – 100 ug/Kg B-7 @ 1.5’ 

Zinc 7440666 Soil 230,000 ug/Kg GSIP – 120,000 ug/Kg B-7 @ 1.5’ 

Arsenic 7440382 Groundwater 290 ug/L 
DW – 10 ug/L 
GSI – 10 ug/L 

HA-2 

Copper 7440508 Groundwater 40 ug/L GSI – 9 ug/L B-4 

Lead 7439921 Groundwater 120 ug/L 
DW – 4 ug/L 
GSI – 21 ug/L 

B-4 

Mercury Varies Groundwater 0.2 ug/L GSI – 0.0013 ug/L B-7 

Silver 7440224 Groundwater 0.27 ug/L GSI – 0.2 ug/L B-4 

Zinc 7440666 Groundwater 170 ug/L GSI – 120 ug/L B-8 

DWP – MDEQ Part 201 Drinking Water Protection Criteria 
GSIP – MDEQ Part 201 Groundwater Surface Water Interface Protection Criteria 
DC – MDEQ Part 201 Direct Contact Criteria 
DW – MDEQ Part 201 Drinking Water Criteria 
GSI – MDEQ Part 201 Groundwater Surface Water Interface Criteria 
GRCC – Generic Residential Cleanup Criteria 
ug/kg – Micrograms per kilogram (i.e., parts per billion) 
ug/L – Micrograms per liter (i.e., parts per billion) 
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A map depicting subject property features and sample locations has been provided as Figure 3.  
Based on the exceedances observed on site soils and groundwater noted in the table above, the 
subject property meets the definition of a “Facility as defined by Part 201 of Michigan Act 451 
of 1994, as amended.   
 

3.2 LABORATORY ANALYTICAL DATA 

The Phase II ESA identified the presence of impacted soil and groundwater conditions believed 
to be attributable to historical onsite operations conducted on the subject property.  The complete 
analytical data package with chain-of-custody documentation is included in February 2017 Phase 
II ESA documentation contained in BEA Appendix B.  Analytical results are summarized on 
Tables 1 and 2 (attached).   
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4.0 IDENTIFICATION OF AUTHOR 

 
This BEA has been prepared in general accordance with Section 20126(1)(c) of Part 201, 1994 
Public Act 451 as amended and in general accordance with the MDEQ's “Contents of BEA 
Report,” dated April 2011. 
 
The signatures of the environmental professionals responsible for this BEA are provided below.  
The credentials of these individuals are included in Appendix D of this BEA. 
 
 

 
______________________________ 
Roger L. Mawby, P.E. 
Principal 
 

 
______________________________ 
James A. Jackson II 
Environmental Professional 
 
The Otwell Mawby, P.C. company contact information for these environmental professionals is 
as follows: 
 

Otwell Mawby, P.C. 
Consulting Engineers 
309 East Front Street 
Traverse City, Michigan  49684 
Phone:  231.946.5200 
Fax:  231.946.5216 
Email:  admin@otwellmawby.com 
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5.0 ALL APPROPRIATE INQUIRY OR ASTM PHASE I ESA 

 
The Phase I ESA of the subject property was conducted in general conformance with methods 
outlined by the American Society for Testing and Materials (ASTM) Standard E 1527-13, 
Standard for Environmental Site Assessment. 
 
The Phase I and II ESAs (Appendix A and B), completed by Otwell Mawby have established the 
historical use of the subject property and the adjoining properties.  The historical use was 
determined from site inspections, review of historical documentation, interviews with owners 
and persons who have knowledge of the subject property and surrounding areas, and review of 
various other historical information sources. 
 
The impact to the subject property from the presence of impacted soil and groundwater, , has 
been identified by the Phase I ESA and Phase II ESA activities.  The subject property has been 
reasonably assessed.   
 
No RECs beyond those presented in the Phase I ESA and previously discussed within this BEA 
have been identified for the subject property. 
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6.0 REFERENCES 

 
References other than those already included in the February 2017 Phase I and II ESA reports 
are as follows: 
 

1. Michigan Department of Natural Resources and Environment Part 201 Generic 

Clean-up Criteria (GCC), dated December 30, 2013 

2. Part 201 of the Natural Resources and Environmental Protection Act (NREPA) of 

1994, PA 451, as amended, and the rules promulgated thereunder 

3. Michigan Department of Environmental Quality’s “Contents of BEA Report,” dated 

April 2011 

 
 



PROPOSED SWAN RESORT REDEVELOPMENT
FORMER ARCADIA FURNITURE COMPANY PROPERTY

ENVIRONMENTAL DUE DILIGENCE INVESTIGATION SUMMARY

Otwell Mawby, P.C., was retained by the Swan Resort, LLC to complete environmental and

geotechnical due diligence activities on a property located at the north end of Arcadia Lake. It is our

understanding that the property is proposed to be redeveloped with a hotel/restaurant development

including 3-two story buildings and associated parking and access driveways.  Otwell Mawby is

currently in the process of completing the environmental due diligence and the geotechnical

investigation activities for the project.

The following is a summary of the environmental due diligence and geotechnical investigation activities

completed at the site known as the Former Arcadia Furniture Company and Arcadia Marina property

located at 17220 First Street in Arcadia, Michigan (hereafter referenced as the subject property).  The

subject property is comprised of two parcels as detailed in the following table:

Parcel ID# Parcel Address Parcel Size (Acres) Parcel Owner

01-600-094-00 17220 First Street Not Listed Swan Resort, LLC

01-600-096-00 None Listed 1.60 Swan Resort, LLC

Environmental Due Diligence Summary

To date Otwell Mawby has been retained to complete Phase I and II Environmental Site Assessments

and preparation of a Baseline Environmental Site Assessment (BEA) and Section 7a Compliance

Analysis (Due Care Plan) on the subject property.  Details of each of the environmental due diligence

components are discussed in the following sections.

Phase I Environmental Site Assessment

The first step in the environmental due diligence process is a Phase I ESA.  A Phase I ESA identifies

historical property uses, which have the potential for environmental impact. In February 2017, a Phase I

ESA was completed for the subject property. The Phase I ESA identified the following history of the

subject property.

The first developed use of the subject was in 1882 as Starke’s Mill, a sawmill and basket factory, which

operated until it was destroyed in a fire on August 6, 1906.  In 1906 construction of a new building

OTWELL MAWBY, P.C.

CONSULTING ENGINEERS

309 East Front Street
Traverse City, Michigan  49684

231.946.5200
Fax:  231.946.5216
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complex was started that would be operated as the Arcadia Furniture Company.  By 1907 the business

was operational, manufacturing and finishing furniture and mirrors.  This development included

approximately 12 structures and several rail sidings.  On December 16, 1952, operation of the Arcadia

Furniture Company ceased and the property remained vacant for several years.  The railroad sidings

were reportedly removed from the subject property during the late 1930’s.  During the mid to late 1950’s

the subject property was utilized as a turkey farm, which was destroyed in a fire in approximately 1958/

1959.  Following the fire, debris was cleaned up with the current onsite building remaining.

The subject property reportedly remained vacant until sometime during the 1960’s (approximately 1967)

when the site was purchased by Gordon and Suzanne Willoughby and developed with the current

campground and boat docks.  During this period the onsite building was remodeled for use as a

restroom/ shower house and was utilized for marina/boat repair operations.

On December 30, 1977, Mr. Roger Muldavin purchased the subject property. Between 1978 and 1989

the subject property was leased to Arcadia Marine, which was operated by Mr. Robert Stoops.  During

this time, two USTs, a 500 gallon and a 2,000 gallon, each containing gasoline were present on the site.

The USTs had associated fuel dispensers on a boat dock and immediately adjacent to the tanks.  Each of

the USTs were reportedly removed by Mr. Stoops in 1992.  No closure assessment of the USTs is

known to have been completed.

In 2009 the subject property was purchased by ARCAMANS, LLC for continued use of the site as a

campground with boat slips.  The subject property is currently developed with 32 camper sites (30

licensed sites) that have electric and water connections, 22 boat slips, and one building that is used as a

shower house/ men’s and women’s restrooms.  On February 16, 2017 the subject property was

purchased by the Swan Resort, LLC.

Based on the results of the Phase I ESA four Recognized Environmental Conditions (RECs) were

identified.

A Recognized Environmental Condition (REC) is the presence or likely presence of any hazardous

substances or petroleum products on a property under conditions that indicate an existing release, a past
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release, or a material threat of a release of any hazardous substances or petroleum products into

structures on the property or into the ground, groundwater, or surface water of the property, as defined

by ASTM E-1527-13, Standard Practice for Environmental Site Assessments: Phase I Environmental

Site Assessment Process. RECs identified as part of the Phase I ESAs are as follows:

1. The historical presence of two onsite railroad sidings and two railroad lines;

2. The historical uses of the subject property and associated uses of chemicals.  These uses include

as a sawmill, furniture manufacturing business that included furniture finishing, and as a

marina/boat repair business;

3. The potential presence of buried building debris as a result of the sawmill and the furniture

manufacturing developments being destroyed in fires; and

4. The historical presence of two underground storage tanks (USTs), associated dispenser units and

piping that were administratively “closed” with no closure assessment performed.

Phase II Environmental Site Assessment

In February and March 2017, the RECs were investigated by Otwell Mawby.  The Phase II ESA

involved the advancement of twenty six (26) soil borings and installation of seven (7) temporary

monitor wells. The existing onsite water supply well was also sampled. A total of eight (8) soil and

eight (8) groundwater samples were submitted for laboratory analysis of select constituents that were

chosen based on the RECs. The laboratory analytical results are summarized in Tables 1 and 2 attached.

The initial findings of the assessment, based upon the visual and olfactory observations of the soils and

groundwater during drilling, did not identify any substantial environmental issues. No obvious visual or

olfactory impact to the soil or groundwater media was observed. The investigation did identify several

areas which appear to contain historic demolition debris that we believe to be remnants of the historic

lumber mill and Arcadia Furniture factory operations and fires.

The results of the analysis of soil samples did not identify any volatile or semi-volatile constituents

above MDEQ General Cleanup Criteria.  The analysis did detect several metals above generic criteria

primarily in areas where debris from the historic fire and operations were observed. The detected impact

in the areas with observed debris is anticipated given the historic use of the property. Any areas of debris

encountered will be removed and landfilled or appropriately disposed of as part of the redevelopment.
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Results of the shallow groundwater analysis indicated exceedances of several metals above Generic

Cleanup Criteria. No volatile or semi-volatile exceedances were detected in the groundwater samples.

The residual metals are not unexpected and likely a result of the historic uses and fires associated with

the property.

A sample of groundwater was also obtained from deeper in the aquifer from the existing onsite potable

well. The existing potable well is screened from 45 to 55 feet below the ground surface.  Results of the

analysis of the potable well sample did not indicate any exceedence of volatile organic compounds,

PNAs or metals. This result supports a conclusion that the residual impact detected in the upper

groundwater surface does not exist with depth and a well screened deeper in the aquifer will provide a

safe potable water supply for the development.  The results of the Phase II analysis will be provided to

the county health department for their review and use in the well permitting process.

Safe future use of the property for the proposed hotel/resort use will be insured by removing and

landfilling any residual building debris encountered during construction, by working with the local

health department in permitting a potable well deeper in the aquifer and with landscaping cover (topsoil,

grass, etc.) and hard surface parking and drive areas which will prohibit exposure to any remaining

building debris.
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MDEQ Part 201 MDEQ Part 201 MDEQ Part 201 MDEQ Part 201 B-4 B-7 B-8 GP-1 GP-3 GP-5 GP-11 HA-2
CAS # Statewide Default Drinking Water Groundwater Surface Water Direct Contact 2.0' BGL 1.5' BGL 1.5' BGL 3.5' BGL 1.5' BGL 2.5' BGL 3.5' BGL 3.0' BGL

Analyte - MI Metals Background Levels Protection Criteria Interface Protection Criteria Criteria 2/16/2017 2/16/2017 2/16/2017 2/23/2017 2/23/2017 2/23/2017 2/23/2017 3/14/2017
Arsenic 7440382 5,800 4,600 4,600 7,600 6,900 7,800 3,100 1,500 1,700 540 3,100 3,700
Barium 7440393 75,000 1.30E+06 G=2.9E+5,X 3.70E+07 65,000 71,000 42,000 14,000 14,000 5,100 60,000 120,000
Cadmium 7440439 1,200 6,000 G=2,600,X 5.50E+05 8,800 1,400 ND ND ND ND ND 1,300
Chromium 16065831 18,000 30,000 G=2,100,000,000,X 2.50E+06 5,100 6,400 3,500 ND 4,200 2,000 3,300 5,900
Copper 7440508 32,000 5.80E+06 G=52,000 2.00E+07 160,000 27,000 15,000 2,700 ND ND 40,000 6,700
Lead 7439921 21,000 7.00E+05 G=3.7E+6,M,X 4.00E+05 1,700,000 360,000 38,000 5,400 2,600 ND 68,000 1,400,000
Mercury Varies 130 1.70E+03 50 (M), 1.2 1.60E+05 140 4,800 180 45 ND ND 64 110
Selenium 7782492 410 4,000 400 2.60E+06 ND 610 620 ND 630 ND 590 ND
Silver 7440224 1,000 4,500 100 (M); 27 2.50E+06 1,100 2,500 760 ND ND ND 400 150
Zinc 7440666 47,000 2.40E+06 G=120,000 1.70E+08 230,000 180,000 25,000 6,200 6,000 4,400 76,000 200,000
Other Metals Varies Varies Varies Varies Varies NA NA NA NA NA NA NA NA
Analyte -PNAs
Acenaphthene 83329 NA 3.00E+05 8,700 41,000,000 ND ND ND NA ND ND ND ND
Acenaphthylene 208968 NA 5.90E+03 ID 1,600,000 ND 68 160 NA ND ND 31 180
Anthracene 120127 NA 4.10E+04 ID 230,000,000 ND 58 130 NA ND ND 17 180
Benzo(a)anthracene 56553 NA NLL NLL 20,000 100 200 1,200 NA ND ND 58 760
Benzo(a)pyrene 50328 NA NLL NLL 2.00E+03 120 200 1,200 NA ND ND 92 700
Benzo(b)fluoranthene 205992 NA NLL NLL 2.00E+04 190 270 1,600 NA ND ND 150 1,100
Benzo(g,h,i)perylene 191242 NA NLL NLL 2.50E+06 75 96 390 NA ND ND 80 220
Benzo(k)fluoranthene 207089 NA NLL NLL 2.00E+05 ND 90 500 NA ND ND 48 400
Crysene 218019 NA NLL NLL 2.00E+06 62 140 630 NA ND ND 71 500
Dibenzo(a,h)anthracene 53703 NA NLL NLL 2.00E+03 ND 59 200 NA ND ND 24 140
Fluoranthene 206440 NA 7.30E+05 5,500 4.60E+07 140 350 1,400 NA 9.4 15 150 1,100
Fluorene 86737 NA 3.90E+05 5,300 2.70E+07 ND ND ND NA ND ND ND ND
Indeno(1,2,3-cd)pyrene 193395 NA NLL NLL 20,000 80 120 480 NA ND ND 94 300
2-Methylnaphthalene 91576 NA 5.70E+04 4,200 8,100,000 ND ND 90 NA ND ND 9 180
Naphthalene 91203 NA 3.50E+04 730 16,000,000 ND ND 90 NA ND ND ND 200
Phenanthrene 85018 NA 5.60E+04 2.10E+03 1.60E+06 81 150 140 NA ND 10 49 380
Pyrene 129000 NA 4.80E+05 ID 2.90E+07 120 290 1,400 NA 7.4 12 130 930
Other PNAs Varies Varies Varies Varies Varies ND ND ND NA ND ND ND ND
Analyte - VOCs
1,2,4-Trimethylbenzene 95636 NA 2,100 570 3.2E+7 C NA ND ND NA NA NA ND ND
Toluene 108883 NA 16,000 5,400 5.0E+7 C NA ND ND NA NA NA ND ND
Xylene (total) 1330207 NA 5,600 820 4.1E+8 C NA ND ND NA NA NA ND ND
m,p-Xylene 1330207 NA 5,600 820 4.1E+8 C NA ND ND NA NA NA ND ND
0-Xylene 1330207 NA 5,600 820 4.1E+8 C NA ND 88 NA NA NA ND ND
Other VOCs Varies Varies Varies Varies Varies NA ND ND NA NA NA ND* ND

ND =  Not Detected  = GRCC Exceedences NC =  Not Criteria
ID = Insufficient Data NA =  Not Applicable or Not Analyzed BOLD Font without shading indicates an exceedence of Background Criteria and/ or GRCC.
NLL= Hazardous substance not likely to leach under most soil conditions. Results compared to MDEQ Criteria Lookup Tables,December 30, 2013 * - The analysis included limited VOC constituents
C = Value presented is a screening level based on the chemical-specific generic soil saturation concrentration (CSAT) since the calculated risk-based criterion is greater than CSAT.
G = Groundwater surface water interface (GSI) criterion dependes on the pH or water hardness, or both, of the receiving surface water. 100 mg used for hardness
M = Calculated criterion is below the analytical detection limit, therefore, the criterion defaults to the target detection limit.
X = The groundwater surface water interface (GSI) criterion shown in the generic cleanup criteria tables is not protective for surface water that is used as a drinking water source.

Soil Analytical Data Summary

17220 First Street, Arcadia Township, Michigan

Table 1
Former ARCAMANS Property (2 Parcels)

17-013



MDEQ Part 201 MDEQ Part 201 B-1 B-4 B-7 GP-7 GP-8 GP-9 HA-2 PW-1
CAS # Drinking Water Groundwater Surface Water

Analyte - PNAs Criteria Interface Criteria 2/16/2017 2/16/2017 2/16/2017 2/23/2017 2/23/2017 2/23/2017 3/14/2017 3/22/2017
2-Methylnaphthalene 91576 260 19 ND ND ND ND ND NA ND ND
Naphthalene 91203 520 11 ND ND ND ND ND NA ND ND
Other PNAs Varies Varies Varies ND ND ND ND ND NA ND ND
Analyte - VOCs
Ethylbenzene 101414 74 (E) 18 ND ND ND ND ND ND ND ND
1,2,4-Trimethylbenzene 95636 63 (E) 17 ND ND ND ND ND ND ND ND
1,3,5-Trimethylbenzene 108678 72 (E) 45 ND ND ND ND ND ND ND ND
2-Methylnaphthalene 91576 260 19 ND ND ND ND ND ND ND ND
Isopropylbenzene 98828 800 28 ND ND ND ND ND NA NA NA
n-Propylbenzene 103651 80 ID ND ND ND ND ND NA NA NA
m,p-Xylene 1330207 280 (E) 41 ND ND ND ND ND ND ND ND
Xylene (total) 1330207 280 (E) 41 ND ND ND ND ND ND ND ND
Other VOCs Varies Varies Varies ND ND ND ND ND ND* ND ND
Analyte - Metals
Arsenic 7440382 10 (A) 10 ND ND 8.6 ND ND NA 290 ND
Barium 7440393 2,000 (A) G=440 ND ND ND ND 120 NA ND 100
Copper 7440508 1,000 (E) G=9 ND 40 ND 4.1 5.9 NA ND ND
Lead 7439921 4.0 (L) G=21,X ND 120 ND ND ND ND 5.3 ND
Mercury Varies 2.0 (A) 0.0013 ND ND ND 0.2 ND NA ND ND
Silver 7440224 34 0.2 (M); 0.06 ND 0.27 ND ND ND NA ND ND
Zinc 7440666 2,400 G=120 ND ND ND ND 170 NA ND ND
Other Metals Varies Varies Varies ND ND ND ND ND NA ND ND
ND =  Not Detected  = GRCC Exceedences
NA =  Not Applicable or Not Analyzed Results compared to MDEQ Criteria Lookup Tables,December 30, 2013 NC =  No Criteria
A= Criterion is State of Michigan drinking water standard.
E= Criterion is aesthetic drinking water value. * - The analysis included limited VOC constituents

Table 2

X = The groundwater surface water interface (GSI) criterion shown in the generic cleanup criteria tables is not protective for surface water that is used as a drinking water source.

Groundwater Analytical Data Summary

17220 First Street, Arcadia Township, Michigan
Former ARCAMANS, LLC Property (2 Parcels)

17-013

G = Groundwater surface water interface (GSI) criterion dependes on the pH or water hardness, or both, of the receiving surface water. 100 mg used for hardness value.

L = Criteria for lead are derived using a biologically based model, as allowed for under Section 20120a(9) of the NREPA, and are not calculated using the algorithms and assumptions specified in pathway specific rules.
M = Calculated criterion is below the analytical detection limit, therefore, the criterion defaults to the target detection limit.
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