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MEETING MINUTES 
GRAND HAVEN CHARTER TOWNSHIP 

PLANNING COMMISSION 
JUNE 4, 2018 

 
I. CALL TO ORDER   

Cousins called the meeting of the Grand Haven Charter Township Planning Commission to 
order at 7:00 p.m. 

 
II. ROLL CALL 

Members present: Cousins, LaMourie, Taylor, Chalifoux, Wagenmaker, Kieft, Reenders, 
Wilson, and Hesselsweet 

Members absent: None 
Also present:  Community Development Director Fedewa, Attorney Bultje, and Assistant 

Zoning Administrator Hoisington 
 

Without objection, Cousins instructed Fedewa to record the minutes. 
 

III. PLEDGE TO THE FLAG 
 

IV. APPROVAL OF MINUTES 

Without objection, the minutes of the May 21, 2018 meeting were approved. 
 

V. CORRESPONDENCE 
• Lakeshore Gardens PUD – Scott Klaassen 
• Lakeshore Gardens PUD – Jolee Wennersten, DVM 
• Lakeshore Gardens PUD – Ronda Ruscett, OD 
 

VI. PUBLIC COMMENTS – None 
 

VII. PUBLIC HEARING 

A. PUD – Lakeshore Gardens – Multifamily Apartment Complex 
 
Cousins opened the public hearing at 7:02pm. 
 
Fedewa provided an overview through a memorandum dated May 31st.  
 
Developers Ben Robbins and Terry Nash were present and available to answer questions as 
well as architect Mark Oppenhuizen and environmentalist Roger Bour. 

• Another overview of the project was provided by the developer. 

• Developer requested the Planning Commission strongly consider a motion for 
conditional approval and allow the environmental studies to be completed at a later 
date because it is typically outside the purview of the local municipality. 

• Acknowledged the storage unit proposal was no longer part of the application. 
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• Detailed information regarding the universal design incorporated into some of the 
project such as pocket doors, zero-step entrances, extra handicap accessible parking 
spaces (both surface and garage stalls), and will comply with all other accessibility 
requirements under the building code. 

 
Public Comments include: 

• Jean Kocher – 15002 Madeleine Court – supports the application: 

o New resident of Grand Haven. 

o Has a daughter with special/unique abilities. 

o Previous location where daughter lived in Lansing was condemned. 

o Daughter has been independent and held a job for 20+ years and wants to 
continue. 

o This type of development, and non-profits such as Gracious Grounds make that 
possible. 

• Sandy Baker – 1015 Moorings Court, North Muskegon – supports the application: 

o Executive Director of Gracious Grounds. 

o Has many people with unique abilities that want, and need, a place to live 
independently. 

o The greater Grand Haven community has been actively supporting Gracious 
Grounds and their mission. 

o Believes the proposed apartments are suitable “forever homes” for people with 
unique abilities because maintenance and other household obligations are 
completed by the apartment complex. 

• Ted Fricano – 15081 168th Avenue – has questions and concerns: 

o Speaking on behalf of his mother, who is concerned that easements proposed 
within this development would encroach onto her land. 

o Believes 156-units will bring much more traffic and other intensities to the area. 

o Urged the Planning Commission to take their time, carefully consider all 
aspects of the application, and make an informed decision. 

 
Cousins noted that correspondence was received in regard to the application. One in support, 
and the other two noting concerns with the impact to their adjacent businesses. 
 
There being no further comments, Cousins closed the public hearing at 7:25pm. 
 

VIII. OLD BUSINESS 

A. PUD – Lakeshore Gardens – Multifamily Apartment Complex 
 
The application was discussed by the Commissioners and focused on: 
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• Reviewed, considered, and discussed the proposed departure request to increase the 
width of the maneuvering lane from 24-feet to 35-feet to enable wheelchair accessible 
vans to have more maneuverability to enter/exit the garage stall. 

o Developer acknowledge it would be better to have a circulation plan that 
includes a wheelchair accessible van, but Auto-CAD does not have a model for 
that type of vehicle, and were unable to produce the requested illustration. 

o Inquired what the width of the accessible stalls are in the garage buildings. 
Uncertain if theirs is shown at 13-feet or 16-feet. 

 Developer is uncertain, but will review the matter and if needed make 
adjustments to garages accordingly to ensure compliance with 
accessibility parking requirements. 

o Recommended the developer reduce the length of the landscape islands adjacent 
to garage buildings to support their desire for safe maneuverability. 

o Commission provided verbal confirmation they would support this departure 
request at the width of 35-feet based on the safety arguments provided by the 
developer.  

 It is noted a verbal confirmation is not binding, but was merely provided 
in an effort to give the developer meaningful input for them to finalize 
their design concepts. 

• Inquired how much open space is being proposed. 

o 20% is required, but developer is proposing 22%, or approximately 2.5-acres. 

• An in-depth and lengthy discussion ensued about the recent environmental studies that 
were provided to the Township. 

o Fedewa explained a complaint was received from a former employee that alleged 
a variety of possible contamination. Including leaking equipment and 
unpermitted septic systems. Based on this complaint, staff requested the 
environmental study. Initially, the developer was unwilling to provide the 
studies, but assured staff there were no issues. After much back-and-forth 
between staff and the developer; and between the attorneys for the Township 
and developer the Phase 1 Environmental Site Assessment (ESA) was provided 
after meeting packets were distributed; and Phase 2 ESA was provided the day 
of this meeting. Due to the lack of time that staff, and the Commission, have to 
review the studies—staff is recommending the application be tabled. 

 Further, per Superintendent Cargo the Township must be aware of 
contamination for many reasons including—type of gaskets to use in 
utility installation; groundwater discharge procedure for dewatering; dust 
particles that could trespass onto adjacent property; contamination 
plumes within the groundwater, etc. 
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o Fedewa then had numerous inquiries for environmentalist Bour, which included: 

 Township does not have record of the site being connected to municipal 
sanitary sewer. The ESA’s indicate part of the site is connected. Inquired 
if that would change how the testing and sampling was conducted.  

• Bour response: Yes, more sampling and testing would be 
conducted. Explained the property owner was provided a 
questionnaire about condition and use of the land. Simply relied 
upon the information given in the questionnaire, and did not 
follow-up to confirm accuracy of said information. 

 Samples were only taken around the Above-ground Storage Tanks 
(ASTs). Questioned if samples were taken from anywhere else on the 
site, and if not, why? It was an intense land use for nearly 60-years 
(according to the ESA) and the type of business would have, and use, 
numerous products that contain a variety of chemicals.  

• Bour response: Based on questionnaire information and Phase 1 
ESA there was no need to perform further testing. Only 
contamination present is a 40’ x 40’ area around the ASTs. 

 Questioned if he believed a problem could arise if a municipal watermain 
were to traverse through the contaminated AST area. ESA’s describe a 
common resolution is to leave contamination in place, not treat it, and 
simply record a restrictive covenant against the property prohibiting any 
structures from being built on the contaminated area. Then install 
monitoring wells to test for possible contamination over the next year. 
Noted that if persons with unique abilities from Gracious Grounds live 
onsite they may have enhanced sensitivities to the contamination and that 
should be a consideration within the scope of the ESA.  

• Bour response: Yes, installing municipal watermain through the 
contaminated area could be problematic, and cleaning the area 
would be the best method of resolving this concern. 

 Inquired why they ceased testing for diesel fuel after one sample returned 
a negative result? 

• Bour response: Followed protocol, and did not believe further 
testing of diesel fuel was warranted after the negative result. 

 Inquired when information and test results would become available for 
the deep boring test, which is intended to determine if the contamination 
has plumed, and if so, what direction. 

• Bour response: Waiting for test results, but do not anticipate a 
problem. 
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o Commissioners asked the following related to the environmental studies: 

 Would a common septic tank meet the threshold for sampling? 

• Bour response: No, not if only used for human waste. However, 
if a private septic system was used to discharge non-human waste 
such as petroleum based products then further testing would be 
needed. 

 Inquired if a baseline test or due care plan was created? It is common 
practice to do both. 

• Bour response: No, did not seem necessary and was not requested 
by property owner. 

o The Commission, Fedewa, and Bultje did express to the developer and audience 
that while the discussion may seem concerning—the true scope of the 
contamination and cleanup is minimal. However, the Township received the 
information very late, and had many questions. Had the information been 
provided earlier, the inquiries about process and procedure would have occurred 
outside the public hearing process, and staff would have just reported the 
findings and solution. 

• Glad to see the additional points of access to the adjacent D&W property. Inquired if 
the easements would be permanent. 

o Developer response: Yes, will be permanent, but if the adjacent property owner 
found the cross-connection was impeding their business then they would require 
the connection point to solely be maintained as an emergency access. However, 
that is not expected to occur and is merely a safeguard. 

• Questioned the two commercial outlots noted as A-1 and A-2 on the plans; and why a 
driveway was being shown on Robbins Road. Commission would be opposed to this 
additional driveway when access can be provided via the entrance road for the 
apartments. Requested that driveway be removed from the site plan because the two 
outlots are not part of the PUD application. 

• Agreed that two more dumpster enclosures are needed for the site. 

• Affirmed the Fire/Rescue Department request to increase the width of the main entrance. 

• Commissioners reviewed the departure request to reduce the minimum floor area for 
two of the apartment floor plans.  

o Developer provided compelling documentation of comparable apartment sizes. 

o Ottawa Housing Next providing support for an efficiency unit is also compelling. 
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o Commission provided verbal confirmation they would support this departure 
request to allow minimum floor areas of 496 sqft for 12-units, and 730 sqft for 
39-units. 

 It is noted a verbal confirmation is not binding, but was merely provided 
in an effort to give the developer meaningful input for them to finalize 
their design concepts. 

• Fedewa inquired about an idea that was discussed with the Ottawa County Water 
Resources Commissioner to improve the stormwater management plan and provide 
more resiliency.  

o If the landscape islands within the parking lot and the open space area east of the 
clubhouse were to be slightly depressed to allow stormwater to infiltrate onsite, 
would the Commission be agreeable to allowing that to occur within the open 
space. It would be unnoticeable to the users of the site, and the depression would 
be so shallow that after the rain event ended there would not be any pooling or 
ponding of excess stormwater within the open space areas. 

 Yes, the Commission expressed their verbal approval of this design. 
 
Motion by Taylor, supported by Wagenmaker, to table the 
Lakeshore Gardens PUD application, and direct the applicant to 
address the following: 

1. Provide written documentation from the City of Grand Haven 
DPW Director that conceptually approves the proposed access 
points onto Robbins Road. 

2. Provide written documentation from the Ottawa County Water 
Resources Commissioner that conceptually approves the 
stormwater management system. 

3. Increase the width of the main drive aisle to 30-feet from the 
boulevard to the curve adjacent to the clubhouse. 

4. Add another dumpster enclosure near Building F. 

5. Add another dumpster enclosure on the west side of Buildings 
A/B. 

6. Shift the driveway stub to A-1 and A-2 to the south, or provide 
a circulation plan that shows a commercial vehicle can 
successfully complete the required turning movements. 

7. Create, and provide a Due Care Plan for the environmental 
concerns. 

8. Conduct additional sampling if it is determined the site is not 
connected to municipal sanitary sewer; and provide the 
updated environmental reports. 

9. Remove proposed curb-cut on Robbins Road that would allow 
access to the A-1 and A-2 outlots that are not part of the PUD 
application. 
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10. Clarify if the width within the garage stalls is 16-feet and can 
accommodate a wheelchair accessible van.  

Which motion carried unanimously. 
 

IX. NEW BUSINESS 

A. 2017 Planning Commission Report 
 
Fedewa provided an overview of the report in a memorandum dated June 4th. 
 
The Commissioners affirmed the findings and information provided in the report. 
 

X. REPORTS 

A. Attorney Report – None 
B. Staff Report – None  
C. Other 

 Wilson noted the Special Land Use application for Fit Body Bootcamp is being 
withdrawn because they found another site that better suites their needs. 

 Reenders noted his concerns over stormwater runoff and accountability to ensure 
construction is done according to the permitted plans. 

 Reenders noted the Gardens Alive Farms at 16127 Winans Street is ceasing 
operations effective August 3rd. Considering its size, and location adjacent to 
existing industrial, and proposed industrial, the Township should review the various 
options available when the Future Land Use map is amended after the new zoning 
ordinance is adopted. 

 
XI. EXTENDED PUBLIC COMMENTS 

• Ryan Kilpatrick – 238 Bristol Ave – Ottawa Housing Next Executive Director. 

 Appreciates the Township’s support to enable affordable housing opportunities. 
 Likely providing a smaller floor plan is the best long-term solution. 
 Expressed his thanks for their hard work and careful consideration. 

 
XII. ADJOURNMENT 

 
Without objection, the meeting adjourned at 8:43 pm. 
 
Respectfully submitted, 
 
 
 
Stacey Fedewa 
Acting Recording Secretary  
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MEETING MINUTES 
GRAND HAVEN CHARTER TOWNSHIP 

PLANNING COMMISSION 
JULY 16, 2018 

 
I. CALL TO ORDER   

Cousins called the meeting of the Grand Haven Charter Township Planning Commission to 
order at 7:00 p.m. 

 
II. ROLL CALL 

Members present: Cousins, LaMourie, Taylor, Chalifoux, Wagenmaker, Kieft, Reenders, Wilson, 
and Hesselsweet 

Members absent: None 
Also present:  Community Development Director Fedewa, Assistant Zoning 

Administrator Hoisington, and Attorney Bultje 
 

Without objection, Cousins instructed Fedewa to record the minutes. 
 

III. PLEDGE TO THE FLAG 
 

IV. APPROVAL OF MINUTES 

Without objection, the minutes of the June 18, 2018 meeting were approved. 
 

V. CORRESPONDENCE 
 

VI. PUBLIC COMMENTS – None 
 

VII. OLD BUSINESS 

A. PUD – Lakeshore Gardens – Multifamily Apartment Complex 
 

Fedewa provided an overview of the report in a memorandum dated July 12th. 
 

Barbara Marczak, an engineer from Prein&Newhof provided a summary of her findings after 
reviewing the environmental studies produced by the applicant: 

• A Phase 1 Environmental Study Assessment (ESA) is essentially a paperwork review 
on the history of the property, no testing is conducted. The major finding was the 
Above-ground Storage Tanks (AST). 

• The Phase 2 ESA conducted testing, but it was limited to the AST area where some 
contamination was found. 

• Based on Township feedback that indicated the site was not connected to sanitary 
sewer, the applicant conducted additional testing and provided a Floor Drain & Holding 
Tank report.  

o The discharge point of the floor drains was determined to be the storm water 
drain that discharges offsite. 
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o The holding tank can, and will, be crushed onsite per the Ottawa County 
Environmental Health Department. 

• Due Care Plan is sufficient, but does include various legal statements that the applicant 
did not cause the contamination and therefore is not responsible for remediation. 
Rather, are only responsible for protecting the public health and from exacerbating or 
making the contamination spread or become worse, and prevent the ‘reasonably 
foreseeable acts of third parties.’ 

 
The application, and environmental findings, were discussed by the Commissioners: 
 

• Inquired if a magnetometer was used to find the holding tank. 

o Per Roger Bour, the applicant’s environmental engineer, no—a magnetometer 
was not used because the tank is concrete. 

• Requested Marczak provided a review of her nine recommendations. Specifics 
explanations include: 

o No assessment of potential salt in the groundwater was performed, but salt does 
dissipate quickly. 

o No private water wells should be allowed, to prevent the groundwater from 
being used for irrigation or drinking. 

o Will be important to review the dewatering hydrogeological assessment that 
will become available after earthwork and dewatering begins for utility 
installation. This assessment, along with the groundwater monitoring wells, will 
determine if the contamination has entered the groundwater and how far it has 
migrated. 

 If these additional tests find additional contamination that is spreading 
then the Township will likely want to require the vapor-barrier. 

• Bour was invited to respond to Marczak’s findings: 

o Will review the salt pile after it is removed, and the concrete pad is removed. 
However, does not believe contamination will be an issue since the salt has been 
covered by a barn, and if any salt has leeched into the groundwater it does 
dissipate quickly. A comparison was provided that salt used for roads and 
sidewalks during winter has about the same potential for contamination. 

o Regarding the potential condition of approval that would require a petroleum-
resistant vapor barrier on all buildings—the results of the volatilization to 
indoor air assessment has already been completed. No exposure pathway. 
Distance between the known contamination and the apartment buildings 
exceeds the distance requirements established by the DEQ. 

 Thus, the DEQ would not require any petroleum-resistant vapor 
barriers. 

o Additional testing for volatilization to indoor air will only be conducted if the 
dewatering hydrogeological assessment reveals the contamination plume has 
migrated, which is not expected. 
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• Marczak affirmed Bour’s findings and acknowledged that her review of the 
environmental studies took a conservative approach. 

• Rather than using a vapor barrier for each building, which is costly; should a soil boring 
be taken under each building? 

o Bour explained he is confident in the horizontal extent of the known 
contamination—estimated to be approximately 25 yd3 x 25 yd3. DEQ & EPA 
only require a 6-foot isolation distance and the nearest apartment building is 
over 80-feet. If a problem was found in the future it can be addressed specific 
to the findings. 

• Matthew D. Zimmerman, the applicants environmental law attorney indicated staff 
overstated the findings and breadth of the Township’s legal authority in the July 12th 
memorandum. 

• Inquiry was made about the petroleum testing and why the rest of the site was not 
included in the ESA’s. Bour explained the following: 

o Typically, petroleum floats, but on rare occasions these compounds can sink 
quite deeply underground. Sinking usually only occurs with odd soil types. 
Additional testing will be completed as stated in the Due Care Plan. If any 
additional contaminants were found, it would not impact the volatilization to 
indoor air/vapor-barrier concerns. 

o Initial testing did not reveal any diesel fuel, and when that occurs the industry 
standard is to cease testing for that compound. This method also complies with 
DEQ standards. 

o Reviewed historical use of the property during the Phase 1 ESA. The scope of 
the Phase 2 ESA is based on the experience and professional judgment of the 
environmentalist; and did not find any justification to expand the scope of Phase 
2.  

 Could perform random sampling, or grid pattern sampling, but both are 
expensive and rarely find any contaminants.  

 
Motion by Wilson, supported by Reenders, to recommend the Township 
Board conditionally approve the proposed multi-family residential 
Lakeshore Gardens PUD application to construct 6 apartment buildings, 
with a total of 156-units ranging from 496-sqft to 1,070-sqft in floor area. 
This is based on the application meeting the requirements and standards set 
forth by the Grand Haven Charter Township Zoning Ordinance and Master 
Plan. The motion is subject to, and incorporates, the following report 
concerning the Planned Unit Development, including conditions of 
approval. Which motion carried unanimously. 

 
REPORT – LAKESHORE GARDENS APARTMENTS – PUD  

Pursuant to the provisions of the Grand Haven Charter Township (the “Township”) Zoning Ordinance (the 
“Zoning Ordinance”), the following is the report of the Grand Haven Charter Township Planning 
Commission (the “Planning Commission”) concerning an application by Chad Bush (the “Developer”) for 
approval of a Lakeshore Gardens Planned Unit Development (the “Project” or the “PUD”). 
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The Project will consist of a multi-family apartment complex. This 11.47-acre Project will consist of six 
three-story buildings, four buildings will contain 24-units, the remaining two will each contain 30-units. 
The floor areas of the 156-units range from 496-sqft to 1,070-sqft. It also includes 94-enclosed garage 
spaces, 224-surface parking spaces. It will also include 2.5-acres of designated open space. The Project as 
recommended for approval is shown on a final site plan (the “Final Site Plan”), last revised 6/8/2018, 
including landscaping (the “Final Landscape Plan”) and elevation renderings (the “Final Elevations”), last 
revised 5/15/18; collectively referred to as the “Documentation,” presently on file with the Township.  
 
The purpose of this report is to state the decision of the Planning Commission concerning the Project, the 
basis for the Planning Commission’s recommendation, and the Planning Commission’s decision that the 
Lakeshore Gardens PUD be approved as outlined in this motion. The Developer shall comply with all the 
Documentation submitted to the Township for this Project. In granting the approval of the proposed PUD 
application, the Planning Commission makes the following findings pursuant to Section 17.04.3 of the 
Zoning Ordinance. 
   
1. The Project meets the site plan review standards of Section 23.06 of the Zoning Ordinance. Specifically, 

pursuant to Section 23.06.7, the Planning Commission finds as follows: 

A. The uses proposed will not adversely affect the public health, safety, or welfare. Uses and 
structures located on the site take into account topography, size of the property, the uses on 
adjoining property and the relationship and size of buildings to the site. The site will be 
developed so as not to impede the normal and orderly development or improvement of 
surrounding property for uses permitted in this Ordinance. 

B. Safe, convenient, uncontested, and well defined vehicular and pedestrian circulation is provided 
for ingress/egress points and within the site. Drives, streets and other circulation routes are 
designed to promote safe and efficient traffic operations within the site and at ingress/egress 
points. 

C. The arrangement of public or private vehicular and pedestrian connections to existing or 
planned streets in the area are planned to provide a safe and efficient circulation system for 
traffic within the Township. 

D. Removal or alterations of significant natural features are restricted to those areas which are 
reasonably necessary to develop the site in accordance with the requirements of this Ordinance. 
The Planning Commission has required that landscaping, buffers, and/or greenbelts be 
preserved and/or provided to ensure that proposed uses will be adequately buffered from one 
another and from surrounding public and private property. 

E. Areas of natural drainage such as swales, wetlands, ponds, or swamps are protected and 
preserved insofar as practical in their natural state to provide areas for natural habitat, preserve 
drainage patterns and maintain the natural characteristics of the land. 

F. The site plan provides reasonable visual and sound privacy for all dwelling units located therein 
and adjacent thereto. Landscaping shall be used, as appropriate, to accomplish these purposes. 

G. All buildings and groups of buildings are arranged so as to permit necessary emergency vehicle 
access as requested by the Fire/Rescue Department. 

H. All streets and driveways are developed in accordance with the OCRC specifications, as 
appropriate. In addition, an internal sidewalk system has been included and an external sidewalk 
within the Robbins Road right-of-way. 
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I. Appropriate measures have been taken to ensure that removal of surface waters will not 
adversely affect neighboring properties or the public storm drainage system. Provisions have 
been made to accommodate stormwater, prevent erosion and the formation of dust. 

J. Exterior lighting is arranged so that it is deflected away from adjacent properties and so it does 
not interfere with the vision of motorists along adjacent streets, and consists of sharp cut-off 
fixtures to reduce light pollution and preserve the rural character of the Township. 

K. All loading and unloading areas and outside storage areas, including areas for the storage of 
trash, which face or are visible from residential districts or public streets, are screened. 

L. Entrances and exits are provided at appropriate locations so as to maximize the convenience 
and safety for persons entering or leaving the site. 

M. The Documentation conforms to all applicable requirements of County, State, Federal, and 
Township statutes and ordinances. 

N. As appropriate, fencing will be installed around the boundaries of the development if deemed 
necessary to preventing trespassing or other adverse effects on adjacent lands. 

O. The general purposes and spirit of this Ordinance and the Master Plan of the Township are 
maintained. 

2. The Planning Commission finds the Project meets the intent for a PUD, as described in Section 17.01.3 
of the Zoning Ordinance. By approving this Project as a PUD, the Township has been able to negotiate 
various amenities and design characteristics as well as additional restrictions with the Developer, as 
described in this report, which the Township would not have been able to negotiate if the PUD Chapter 
of the Zoning Ordinance was not used. 

3. Section 17.01.5, Section 17.02.1.B.1-4 of the Zoning Ordinance, as well as Section 503 of the Michigan 
Zoning Enabling Act, allow for departures from Zoning Ordinance requirements; these provisions are 
intended to result in land use development that is substantially consistent with the goals and objectives 
of the Township Master Plan and the Zoning Ordinance, and consistent with sound planning principles. 
The Developer requested two departures. The Planning Commission makes the following findings. 

A. Section 24.04.1 – allow a 35-foot maneuvering lane in front of the garage buildings. 

 The Planning Commission finds it acceptable to allow the increased width to enable 
easier, and safer, turning movements within the site. Particularly for the barrier-free 
spaces that can accommodate a wheelchair accessible van. Developer is only required to 
provide 8 barrier-free spaces + 1 van-accessible barrier-free space. In this case, the 
Developer is providing 22 barrier-free spaces, or 144% more than required. 

B. Section 21.02 – allow a reduced minimum floor area for 51-units; 12-units at 496-sqft and 39-
units at 730 sqft. 

 The Planning Commission finds it acceptable to allow the reduced floor area because it 
will enable the Developer to provide some affordable housing to the community. In 
addition, the Developer provided compelling comparisons of other apartment sizes. The 
Executive Director of Housing Next supports the reduced floor area as well. 

4. Compared to what could have been constructed by right, the Project has been designed to accomplish 
the following objectives from Section 17.01.4 of the Zoning Ordinance. 

A. The Project will encourage the use of land in accordance with its natural character and 
adaptability; 

B. The Project will promote the conservation of natural features and resources; 
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C. The Project will promote innovation in land use planning and development; 

D. The Project will promote the enhancement of housing for the residents of the Township; 

E. The Project will promote greater compatibility of design and better use between neighboring 
properties; 

F. The Project will promote more economical and efficient use of the land while providing a 
harmonious variety of housing choices and community facilities in the form of a clubhouse; 
and 

G. The Project will promote the preservation of open space. 

5. The Project meets the following qualification requirements of Section 17.02 of the Zoning Ordinance: 

A. The Project meets the minimum size of five acres of contiguous land. 

B. The Project site has distinct physical characteristics which makes compliances with the strict 
requirements of the ordinance impractical. 

C. The PUD design includes innovative development concepts that substantially forward the Intent 
and Objectives of Section 17.01, and permits an improved layout of land uses and other site 
features that could not otherwise be achieved under normal zoning. 

6. The Planning Commission also finds the Project complies with the general PUD Design Considerations 
of Section 17.05 of the Zoning Ordinance. 

A. The stormwater management system for the Project and the drainage facilities will properly 
accommodate stormwater on the site, will prevent runoff to adjacent properties, and are 
consistent with the Township’s groundwater protection strategies. 

B. The Project will not interfere with or unduly burden the water supply facilities, the sewage 
collection and disposal systems, or other public services such as school facilities, park and 
recreation facilities, etc. 

C. Utility services within the Project shall be underground. This includes but is not limited to 
electricity, gas lines, telephone, cable television, public water and sanitary sewer.  

D. The internal road system in the Project is designed to limit destruction of existing natural 
vegetation and to decrease the possibility of erosion. 

E. Vehicular circulation, traffic and parking areas have been planned and located to minimize 
effects on occupants and users of the Project and to minimize hazards to adjacent properties 
and roadways. 

F. Parking requirements for each use have been determined to be in accordance with Chapter 24 
(Parking, Loading Space, and Signs). 

G. Street lighting will be installed in the same manner as required under the Township’s 
Subdivision Control Ordinance.  

H. Buildings in the Project have been sited to protect natural resources. Natural features such as 
natural grade, trees, vegetation, water bodies and others have been incorporated into the 
Documentation.  

I. Landscaping, natural features, open space and other site amenities have been located in the 
Project to be convenient for occupants of, and visitors to, the PUD. 

J. The Project is reasonably compatible with the natural environment of the site and the adjacent 
premises. 
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K. The Project will not unduly interfere with the provision of adequate light or air, nor will it 
overcrowd land or cause an unreasonably severe concentration of population. 

L. Exterior lighting within the Project complies with Chapter 20A for an LZ 3 zone. 

M. Outside storage of materials shall be screened from view. 

N. Signage is compliant with Section 24.13 of the Zoning Ordinance. 

O. The Project will not have a substantially detrimental effect upon or substantially impair the 
value of neighborhood property, as long as all of the standards and conditions of this approval 
of the Project are satisfied. 

P. The Project is in compliance with all applicable Federal, State, County, and local laws and 
regulations. Any other permits for development that may be required by other agencies shall be 
available to the Township Board before construction is commenced. 

Q. The Project satisfies the minimum open space of 20 percent required by the Zoning Ordinance. 

R. The open space in the Project is large enough and properly dimensioned to contribute to the 
purpose and objectives of the PUD. 

S. The open space in the Project consists of contiguous land area which is restricted to non-
development uses. 

T. The open space in the Project will remain under common ownership or control. 

U. The open space in the Project is set aside by means of conveyance that satisfies the requirements 
of Section 17.05.5.G of the Zoning Ordinance. 

V. The Project is consistent with the goals and objectives of the Master Land Use Plan. 
Specifically, it is consistent with the Master Plan designation of the property in question. 

7. The Planning Commission finds that the Project complies with the uses permitted for a residential 
planned unit development, as described in Section 17.07.1.C of the Zoning Ordinance—Multiple 
Family Dwellings. 

8. The Planning Commission also finds the Project shall comply with the below additional conditions as 
well. 

A. Must obtain permits from all applicable agencies including, the Ottawa County Water 
Resources Commissioner and City of Grand Haven. Permits shall be obtained before building 
permits are issued. 

B. The Developer shall enter into a PUD Contract with the Township, which will be drafted by the 
Township Attorney and executed by the Township Board prior to receiving an occupancy 
permit. 

C. Extend the width of the main drive aisle to 30-feet farther south to the curve adjacent to the SW 
corner of the clubhouse. 

D. Open Space Conveyance shall be recorded with the Ottawa County Register of Deeds and a 
copy provided to the Township. 

E. The following conditions are imposed as a result of the Environmental Site Assessments and 
Due Care Plan: 

i. Because utilities are proposed near a known area of impact, require a detailed plan for 
watermain and sanitary sewer construction including “petroleum resistant” gasket 
material.  
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ii. An assessment of salt spillage in soil and groundwater on utility construction.  Salt can 
be corrosive to metal pipe.   

iii. Prohibition on water wells (except monitoring wells) either through PUD approval or a 
restrictive covenant. 

iv. Provide results of dewatering hydrogeological assessment. 

v. Provide results of groundwater monitoring. 

vi. Provide results of volatilization to indoor air assessment and whether engineering 
controls are needed based on groundwater monitoring. 

vii. Provide location of remaining impacted soils or groundwater on final plan in form that 
can be permanently referenced in the future. 

viii. Provide confirmation of holding tank removal or closure in place. 

ix. Provide copy of final Due Care Plan at conclusion of construction.  This is important 
for Township utility workers in case they must make a repair to utilities in the future, 
both for health and safety of workers during the repair and the need for addressing 
groundwater and/or soil contamination during dewatering and excavation. 

x. Install a petroleum-resistant vapor barrier, or other alternative remedies on all buildings 
that comply with DEQ standards, if results of additional testing warrant the need. All 
results shall be shared with, and reviewed by, the Township’s Engineering Firm 
Prein&Newhof. 

 
VIII. NEW BUSINESS 

A. Trial-Run for Open Discussion Format 
 
Fedewa provided an overview of the report in a memorandum dated July 12th. 

 
Motion by Wilson, supported by LaMourie, to begin the Open Discussion trial at 
the next meeting, will subsequently be placed on every other meeting agenda, will 
be limited to a total of 30-minutes, will be information only and not for action at 
that meeting, will be the last item on the agenda before adjournment, and the trial 
shall cease at the end of 2018. Which motion carried unanimously. 

 
IX. REPORTS 

A. Attorney Report – None 
B. Staff Report 

 Next regularly scheduled Planning Commission meeting is August 20th. 

 Zoning Ordinance Update Committee has directed staff to fine-tune the current 
draft of the new zoning ordinance. When staff is satisfied, the draft will be 
forwarded to the Planning Commission for review. 

C. Other 

 Planning Commission, Township Attorney, and staff all expressed their happiness 
that Hesselsweet is recovering well and able to attend meetings again. 

 
X. EXTENDED PUBLIC COMMENTS – None  
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XI. ADJOURNMENT 

 
Without objection, the meeting adjourned at 8:10 pm. 
 
Respectfully submitted, 
 
 
 
Stacey Fedewa, AICP 
Acting Recording Secretary  









 
18000 Cove Street, Suite 201 

Spring Lake, Michigan  49456 
(231) 780-2541 

(231) 780-3891 fax 
 
 
 

PROJECT SUMMARY: 
 
Lakeshore Gardens will be a 156-unit apartment community developed by Main Street Capital 
Group and ideally located near Robbins Road and 172nd Avenue in Grand Haven, Michigan – a 
location that provides excellent proximity to shopping, schools, recreation, employment, 
healthcare, and transportation.  This location is a natural extension of the surrounding multi-
family and retail neighbors. 
 
Main Street Capital Group has been working with the township since late last year to design a 
project that fits with the township’s long-term goals for this corridor.  We initially proposed a 
community that included a self-storage component, less expensive building materials and fewer 
access points that would have created a lower cost project.  Through the design process we 
removed the storage buildings, added brick veneer to the exterior of the apartments, and added 2 
additional access points to the site plan.  These design components added to the overall cost of 
the project but created an apartment community that is congruent with the township’s vision. 
 
Main Street Capital Group is investing $20 Million into this real estate project that will offer a 
compelling mix of amenities, design features, and efficient design that make it unique among 
market rate multifamily communities in the area.   
 
One of these differentiating features is a commitment to improved accessibility for residents with 
varying degrees of mobility.  Local building code requires that we adhere to ADA requirements, 
but we consulted with Disability Advocates of Kent County during the design phase and 
incorporated some of their suggestions to make the project more user friendly.  Lakeshore 
Gardens will incorporate pocket doors, low-profile door thresholds, accessible showers in all of 
its ground floor units, and accessible garage spaces.  In addition, the drive aisles around garages 
will be wider than standard in order to provide improved maneuvering for wheelchair vans.  
These features are in excess of what is required under ADA and local building code standards 
and are unmatched by any other community in the area. 
 
Secondly, Main Street is keenly aware of the difficulty for many in our area to find suitable 
housing options that are affordable.  Based on previous recommendations, the Township 
encouraged us to collaborate with Housing Next on the unit design of our project.  We had 
several meetings with the Executive Director, Ryan Kilpatrick, and discussed the most important 
points of affordable housing in the Grand Haven area and determined that sometimes the best 
option for efficient workforce housing is a smaller apartment.  We discussed studio units as small 
as 350 square feet but settled on a design that has been used in other projects that is 496 square 
feet. 
 



 
The design of our efficiency unit allows us to offer a very competitive apartment in Grand Haven 
and give the resident a new home with access to all our great amenities.  This isn’t a government 
sponsored or subsidized project so it’s going to be a market rate project without any rental-rate 
restrictions.  We’re able to offer these lower priced units through efficient design that will 
continue as long as the project is around simply due to the efficient design. 
 
Lakeshore Gardens will offer a variety of other amenities.  Each apartment will have luxury 
vinyl flooring, dishwasher, microwave, in-unit laundry, and a private porch or balcony.  A 3,400 
square foot clubhouse will offer residents access to a pool, hot tub, community room, and 24/7 
fitness center.  Detached garages throughout the community will offer 94 garage spaces for out-
of-the-weather parking.  There are dedicated open spaces that will allow for a number of outdoor 
activities, and sidewalks will provide connectivity throughout the community with access to 
public sidewalks and the Grand Haven bike path network.  The D&W grocery store is directly 
adjacent to Lakeshore Gardens with health care, restaurants and shopping on the corner of 
Robbins Road and 172nd Avenue within walking distance.   
 
Lakeshore Gardens will consist of 4 – 24-unit buildings and 2 - 30-unit buildings with the 
following unit mix: 
12 – 1 Bedroom Efficiency - 496sf 
39 – 1 Bedroom 1 Bathroom - 730sf 
12 – 2 Bedroom 2 Bathroom - 947sf 
87 – 2 Bedroom 2 Bathroom - 1,035sf 
6 – 2 Bedroom 2 Bathroom - 1,070sf 
 
The project groundbreaking is anticipated for the summer of 2018 with the completion date of 
the first apartment building and the clubhouse during the middle of 2019.  We anticipate 
completing the project toward the end of 2020. 
 



 
LIST OF PUD DEPARTURES: 
 
REDUCED BUFFER TO ADJACENT RESIDENTIAL DISTRICTS 

We are seeking approval for departure from Section 20.11.5 which requires a transitional 
screening for the rural residential property east of the development.  In this case, the 
existing distance to the nearest use and the existing woodland provide this transition 
 

INCREASED GARAGE APPROACH MANEUVERING LANES 
We are seeking approval for a departure from Section 24.04.1.  Section 24.04.1 states that 
maneuvering lanes of parking lots shall be 24 feet wide.  When garage structures are 
providing the parking space, an expanded maneuvering lane width provides an 
appropriate turning movement to enter and exit the garage.  One benefit of this is that it 
reduces the likelihood of a car scraping the garage as it attempts to enter or exit while 
turning.  More importantly, the added width provides safety while backing out of a 
garage while another car is coming unseen.  The added width provides time for the 
oncoming vehicle (or pedestrian / biker) to avoid the collision.  See below and attached. 
 

  
 
 
DECREASED DWELLING UNIT SIZE 
 

Section 21.02 provides for a minimum apartment size of 884 sf.  The proposed plan 
includes 1-bedroom 1-bath units that contain 730 sf of living area and an additional 135 
sf of patio & mechanical area.  At the township’s recommendation, we consulted with 
Housing Next about the design of our units.  Based on their recommendations, we 
eliminated the self-storage component of the project and added a new building that 
incorporates 12 ‘efficiency’ units that are 496sf.  This design has proven to be functional, 



 
efficient, and accessible and provides a living option that’s financially within reach of 
many people.  Based on our research and market conditions, it’s not financially feasible 
to build 1-bedroom units larger than 884 square feet while still offering competitive 
market rents. 
 
There are other multi-family communities in Grand Haven Township and they all have 
living units smaller than 884 square feet.  We reviewed the floor plans for 43 North, 
Timberview, and Piper Lakes.  Each of these communities have apartment homes under 
884 square feet.  We also reviewed the approval for Village at Rosy Mound and they 
have been approved for a 685 square foot apartment unit. 
 
The City of Grand Haven is also in our competitive market, so we reviewed their multi-
family communities to make sure our apartment units are competitively sized.  
Williamsburg Court Apartments, Hawthorne Square Condominiums (converted 
apartments), The Haven at Grand Landing, and Woodland Ridge in Ferrysburg all have 
1-bedroom units smaller than 884 square feet.  Robbins Nest, which is very close to the 
subject property, has all of its units (including 2-bedroom units) smaller than 884 square 
feet.  
 
We decided to look in other markets to see what they had for smaller apartment sizes. We 
looked at the areas that we thought would have the largest apartments, which included 
luxury apartments in and around East Grand Rapids, Ada, and Forrest Hills.  The most 
well-known communities like The Ridges of Cascade, Stone Falls of Ada, The Brix at 
Midtown, and River’s Edge all have apartments smaller than 884 square feet.  Based on 
our research, it’s very uncommon to develop an apartment community where every unit 
is larger than 884 square feet. 
 
Market Sampling of Units Smaller than 884sf. 



 
SF NUMBER

COMMUNITY SIZE OF BEDROOMS

Hawthorne Square 500 1BR/1BA

Village at Rosy Mound 500 1BR/1BA

Village at Rosy Mound 584 1BR/1BA

Piper Lakes 605 1BR/1BA

Williamsburg Court Apartments 645 1BR/1BA

Piper Lakes 656 1BR/1BA

American House Loyd's Bayou 677 1BR/1BA

Village at Rosy Mound 685 1BR/1BA

Robbins Nest 710 1BR/1BA

Robbins Nest 710 2BR/1BA

The Elliott 727 2BR/1BA

Swiss Village 750 2BR/1BA

43 North 759 1BR/1BA

Haven at Grand Landing 760 1BR/1BA

43 North 810 1BR/1BA

Robbins Nest 810 2BR/1BA

Village at Rosy Mound 811 2BR/2BA

Mill Point Place 816 2BR/1.5BA

Timber View 830 1BR/1BA

Williamsburg Court Apartments 850 2BR/1BA

43 North 854 1BR/1BA

Woodland Ridge 880 1BR/1BA

Haven at Grand Landing 880 1BR/1BA  



 

115 Clover St, Suite 300  1 S Harbor Drive 
Holland MI 49423  Grand Haven MI 49417 

April 19th, 2018 

Grand Haven Township 

13300 168th Ave 

Grand Haven, MI 49417 

 

To the Planning Commission and Board of Grand Haven Charter Township; 

 

This letter is regarding the proposed apartment development submitted by Main Street Capital in Grand 

Haven Township.  

Housing Next is a nonprofit organization created to advance the goal of providing for more housing 

choice and affordability across Ottawa County. We were created in October of 2017 by a partnership 

between the Community Foundations of Grand Haven Area and the Holland/Zeeland Area and we work 

in partnership with the United Way, Lakeshore Advantage, both regional Chambers of Commerce, 

Ottawa County and the Lakeshore Non-Profit Alliance. Our mission to create an environment in which 

market-based solutions to housing affordability are available to the private sector. Main Street Capital is 

one of the first partners to help us work toward that goal. 

Due to a significant shortage of new construction over the last 10 years, combined with a very limited 

set of housing options county-wide, the price of housing is no longer attainable for much of our 

workforce. As of 2017, more than 48% of the Ottawa County workforce travelled in from other 

communities, partly because our factory workers, teachers and public safety employees are unable to 

afford the housing that is available in the communities where they work. We have heard from numerous 

employers in the community who have cited housing affordability as one of their top three concerns 

related to their ability to attract new workers and grow in the future. 

The proposal submitted by Main Street Capital includes several apartment units that fall below the 

minimum square footage requirements for a dwelling unit under Grand Haven Township zoning 

standards. As a former city planner and local zoning administrator, I fully understand the rationale and 

intention behind those regulations. At the same time, a minimum size requirement for an apartment will 

inevitably result in a minimum monthly rent that is higher than it would otherwise need to be. The cost 

of construction is directly tied to the number of square feet being built. 

The average household size in Grand Haven and Spring Lake is 2.1 persons per home. Nearly 28% of all 

households are made up of a single adult without children. And yet, minimum dwelling sizes that are 

above industry standards demand that even single adults must have a home that is sometimes larger 

than necessary. 

 



 

115 Clover St, Suite 300  1 S Harbor Drive 
Holland MI 49423  Grand Haven MI 49417 

Housing Next is strongly in favor of allowing for smaller housing sizes and more housing choices in 

appropriate contexts across the County. Our understanding is that Main Street Capital is proposing units 

ranging from 496 square feet and up. This size unit is an industry-wide best practice for efficiency floor 

plans and is in very short supply in the Grand Haven / Spring Lake market. We are glad to support Main 

Street Capital in their request for a slightly smaller unit size than is normally permitted in order to 

achieve greater affordability and broader choice in the market. We hope that you will consider support 

for their request. 

Sincerely, 

 

 

Ryan Kilpatrick,  
HOUSING NEXT, Executive Director 
ryank@housingnext.org 
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Brian T. Sinnott

Subject: FW: Adjacent Property Connection and Ingress/Egress Easement

From: Bill Mast <bmast@visserbrothers.com>  
Sent: Friday, April 20, 2018 3:48 PM 
To: Ben Robbins <brobbins@main-streetpartners.com> 
Subject: RE: Adjacent Property Connection and Ingress/Egress Easement 
  
We approve of a permanent commercial connection at the north location, subject to review of any documents governing 
the connection.  We will not unreasonably hold up our review or approval. 
  
On the south location, we approve of a fire department emergency connection.  We understand that it will initially be left 
open indefinitely, but may be gated and reduced to emergency-only if and when we request it to be so reduced if and 
when we (the property owner and/or Spartan Stores) determine, in our sole discretion (not to be unreasonably determined) 
that the non-emergency traffic there is a detriment to our property. 
  
Lots of conditional statements, but we’re attempting to help you while safeguarding our own property.  We believe this 
solution gives you what you need, and as long as it doesn’t adversely affect us, also what you want. 
  

VISSER BROTHERS, INC. 
William T. Mast, President 
1946 Turner, NW 
Grand Rapids, MI  49504 
bmast@visserbrothers.com 
616.363.3825 / 363.6477 fax 
http://www.VisserBrothers.com 

 
  

From: Ben Robbins <brobbins@main-streetpartners.com>  
Sent: Thursday, April 19, 2018 11:03 AM 
To: Bill Mast <bmast@visserbrothers.com> 
Subject: Adjacent Property Connection and Ingress/Egress Easement 
  
Mr. Mast, 
  
Here is the current preliminary site plan for our apartment project that is directly to the east of D&W.  We are proposing 
2 connections from our property and would like your approval to proceed.  As soon as we have approved legal 
descriptions of the access points we will prepare and easement for you to review and execute.  Can you please confirm 
that you approve of these proposed access points? 
  
Thanks, 

Ben Robbins 

Director 
18000 Cove Street, Suite 201 
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GRAND HAVEN TOWNSHIP

OTTAWA COUNTY, MICHIGAN

SECTION 33, TOWN 08 N, RANGE 16 W
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55O 3 MILE N.W.  SUITE B
GRAND RAPIDS, MI 49544
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LEGAL DESCRIPTION:

PARCEL 1:

THAT PART OF THE NORTHEAST 1/4 OF SECTION 33, TOWN 8 NORTH, RANGE 16 WEST,

GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN, DESCRIBED AS COMMENCING AT A

POINT DUE EAST ALONG THE NORTH LINE OF SAID SECTION 33, 712.8 FEET AND SOUTH 01

DEGREES 58 MINUTES 00 SECONDS WEST 33.00 FEET FROM THE NORTH 1/4 CORNER OF

SAID SECTION 33, THENCE SOUTH 01 DEGREES 58 MINUTES 00 SECONDS WEST 624.0 FEET;

THENCE DUE EAST 191.95 FEET, THENCE NORTH 01 DEGREES 58 MINUTES 00 SECONDS

EAST 624.00 FEET, THENCE DUE WEST 191.95 FEET TO THE POINT OF BEGINNING.

PARCEL 2:

A PARCEL OF LAND IN SECTION 33, TOWN 8 NORTH, RANGE 16 WEST, GRAND HAVEN

TOWNSHIP, OTTAWA COUNTY, MICHIGAN, DESCRIBED AS: BEGINNING 594.8 FEET EAST AND

33 FEET SOUTH OF THE NORTH 1/4 CORNER OF SAID SECTION 33; RUNNING THENCE SOUTH

1 DEGREES 58 MINUTES WEST 624 FEET; THENCE EAST AND PARALLEL TO THE NORTH LINE

OF SAID SECTION 33, 118 FEET; THENCE NORTH 1 DEGREES 58 MINUTES EAST 624 FEET;

THENCE WEST AND PARALLEL TO THE NORTH LINE OF SAID SECTION 33, 118 FEET TO THE

PLACE OF BEGINNING.

PARCEL 3:

PART OF THE NORTH THEE-QUARTERS (N 3/4) OF THE NORTHWEST ONE-QUARTER (NW 1/4)

OF THE NORTHEAST ONE-QUARTER (NE 1/4) OF SECTION 33, TOWN 8 NORTH, RANGE 16

WEST, GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN; COMMENCING SOUTH

980.61 FEET AND SOUTH 89 DEGREES 28 MINUTES 46 SECONDS EAST 556.54 FEET FROM

THE NORTH ONE-QUARTER (N 1/4) CORNER; THENCE NORTH 02 DEGREES 13 MINUTES 27

SECONDS EAST 52.00 FEET; THENCE SOUTH 89 DEGREES 28 MINUTES 46 SECONDS EAST

250.00 FEET; THENCE NORTH 02 DEGREES 13 MINUTES 27 SECONDS EAST 00.00 FEET;

THENCE NORTH 89 DEGREES 28 MINUTES 46 SECONDS WEST 250.00 FEET; THENCE NORTH

02 DEGREES 13 MINUTES 27 SECONDS EAST 74.74 FEET; THENCE SOUTH 89 DEGREES 44

MINUTES 33 SECONDS EAST 802.48 FEET; THENCE SOUTH 00 DEGREES 42 MINUTES 10

SECONDS WEST 330.28 FEET; THENCE NORTH 89 DEGREES 28 MINUTES 46 SECONDS WEST

811.14 FEET TO BEGINNING.

TOGETHER WITH AN EASEMENT FOR INGRESS AND EGRESS DESCRIBED AS: BEGINNING AT

A POINT ON THE NORTH AND SOUTH 1/4 LINE OF SAID SECTION 33 WHICH IS SOUTH 00

DEGREES 00 MINUTES WEST 980.61 FEET FROM THE NORTH 1/4 CORNER OF SAID SECTION

33; THENCE SOUTH 89 DEGREES 28 MINUTES 46 SECONDS EAST 556.54 FEET; THENCE

NORTH 02 DEGREES 13 MINUTES 27 SECONDS EAST 40.00 FEET; THENCE NORTH 89

DEGREES 28 MINUTES 46 SECONDS WEST 558.09 FEET; THENCE SOUTH 00 DEGREES 00

MINUTES 00 SECONDS WEST 40.00 FEET TO POINT OF BEGINNING.

PARCEL 4:

PART OF THE NORTH 3/4 OF THE NORTHWEST 1/4 OF THE NORTHEAST 1/4 OF SECTION 33,

TOWN 8 NORTH, RANGE 16 WEST, GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN,

DESCRIBED AS: COMMENCING SOUTH 89°44'33" EAST 1379.74 FEET AND SOUTH 00°42'10"

WEST 280.00 FEET FROM THE NORTH 1/4 CORNER; THENCE NORTH 89°44'33" WEST 224.99

FEET; THENCE SOUTH 00°42'10" WEST 76.63 FEET; THENCE NORTH 89°44'33" WEST 93.05

FEET; THENCE SOUTH 00°42'10" WEST 300.00 FEET; THENCE SOUTH 89°44'33" EAST 318.04

FEET; THENCE NORTH 00°42'10" EAST 376.63 FEET TO BEGINNING.

PARCEL 5:

THAT PART OF THE NORTHWEST 1/4 OF THE NORTHEAST 1/4 OF SECTION 33, TOWN 8

NORTH, RANGE 16 WEST, GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN,

DESCRIBED AS: COMMENCING AT A POINT ON THE SOUTHERLY RIGHT OF WAY LINE OF

ROBBINS ROAD WHICH IS SOUTH 89°44'33" EAST ALONG THE NORTH LINE OF SAID SECTION

33, 970.79 FEET AND SOUTH 02°13'27" WEST 33.02 FEET FROM THE NORTHWEST CORNER

THEREOF; THENCE SOUTH 02°13'27" WEST 323.81 FEET; THENCE SOUTH 89°44'33" EAST

100.39 FEET; THENCE SOUTH 00°42'10" WEST 300.00 FEET; THENCE NORTH 89°44'33" WEST

174.39 FEET; THENCE NORTH 02°13'27" EAST 623.98 FEET; THENCE SOUTH 89°44'33" EAST

66.04 FEET TO THE POINT OF BEGINNING.

SURVEY PROVIDED BY:

BOUNDARY & TOPOGRAPHIC SURVEY PROVIDED BY EXXEL ENGINEERING, INC ON A

DRAWING TITLED WATER / SEWER  PRELIMINARY MIXED  USE  PUD LAYOUT, DATED

NOVEMBER 14, 2017.

BENCHMARKS:

BM #1:TOP OF SW FLANGE BOLT ON HYDRANT, LOCATED 8 FEET SOUTH OF EDGE OF 

BIT FOR ROBBINS ROAD AND 298 FEET WEST OF THE CENTERLINE OF S GRIFFIN

STREET - 2.6 FEET ABOVE GROUND LEVEL. ELEVATION: 603.48 (NAVD 88 DATUM).

FLOODPLAIN DATA:

THE ENTIRE SITE IS DESIGNATED ZONE "X", "AREA DETERMINED TO BE OUTSIDE

OF 0.2” ANNUAL CHANCE FLOODPLAIN" ACCORDING TO FEMA FLOOD INSURANCE RATE MAP

COMMUNITY-PANEL NUMBER 26139C0087E , EFFECTIVE DATE: DECEMBER 16, 2011.

WETLAND DATA:

THERE ARE NO WETLANDS ON THE SUBJECT PROPERTY BASED ON MAPPING PUBLISHED

BY THE U.S. FISH & WILDLIFE SERVICE NATIONAL WETLANDS INVENTORY MAPS.

GROUND LIGHT

EXISTING SANITARY

STRUCTURES:

EX S-1

RIM: 600.5

8" (E) INV: 593.82

EX S-2

RIM: 602.6

8" (W) & (S) INV: 592.84

EX S-3

RIM: 601.0

8" (N) INV: 592.58

12" (E) INV: 592.25

12" (S) INV: 592.15

EX S-4

RIM: 603.8

12" (N) & (S) INV: 591.43

EX S-5

TOP 604.13

12" CHANNEL

(N) INV: 590.73

(W) INV: 590.63

EX S-6

TOP 605.96

12" CHANNEL (E-W) 589.96

EX S-7

TOP 604.63

12" CHANNEL (E & S) 589.13

TEL

PIT

BRIAN T. SINNOTT
MI - REGISTRATION #6201052169

EXP. DATE 10/31/2019
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CIVIL SHEET INDEX:

C-101 CIVIL EXISTING CONDITIONS

C-102 CIVIL PARALLEL PLAN

C-103 CIVIL LAYOUT PLAN

C-111 CIVIL OVERALL UTILITY PLAN

C-121 CIVIL OVERALL GRADING & SESC PLAN

L-101 LANDSCAPE PLAN

L-102 LANDSCAPE PLAN
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DATE DESCRIPTION

PROJECT

RELEASE DATE

PROJECT

SHEET

55O 3 MILE N.W.  SUITE B
GRAND RAPIDS, MI 49544
(616)  785 - 5656

ParadigmAE.com

GRAND

WEB

RAPIDS

333 E. STATE STREETTRAVERSE
CITY TRAVERSE CITY, MI 49684

(231)  346 - 3030

1712151

LAKESHORE
GARDENS
APARTMENTS

A PLANNED UNIT
DEVELOPMENT
17114 ROBBINS ROAD
GRAND HAVEN, MI  49417

DEVELOPER

MAIN STREET
CAPITAL GROUP

18000 COVE STREET, STE 201
SPRING LAKE, MI 49456

NOTE:  ALL UTILITIES SHOWN ARE APPROXIMATE

LOCATIONS FROM FIELD DATA AND AVAILABLE

INFORMATION.  THEY SHOULD NOT BE INTERPRETED

AS EXACT LOCATIONS NOR SHOULD THEY BE

ASSUMED TO BE THE ONLY UTILITIES IN THE AREA.

N

0 50' 100'

SITE DATA:

SITE: 11.47 ACRES

ZONED: R-4 MULTI FAMILY RESIDENTIAL

MINIMUM LOT AREA: 3,000 SFT

MINIMUM LOT WIDTH: 100'

MAXIMUM BUILDING HEIGHT: 35' OR 3 STORIES

MINIMUM FLOOR AREA PER UNIT:884 SFT

FRONT BUILDING SETBACK: 100'

SIDE BUILDING SETBACK: 10'

REAR BUILDING SETBACK: 30'

BUILDING FOOTPRINT: 90,179 SFT

BUILDING HEIGHT: 3 STORIES

TOTAL BUILDING FLOOR AREA: 270,537 SFT

TOTAL NUMBER OF UNITS: 306 @ 884 SFT EACH

TOTAL PARKING AREA: 185,466 SFT

PARKING SPACES REQUIRED: 612 @ 2 PER UNIT

PARKING SPACES PROVIDED: 612

PROPOSED 3 STORY BUILDING

90,179 SFT FOOTPRINT

270,537 SFT TOTAL FLOOR AREA
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C-102

CIVIL PARALLEL

PLAN

01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 PUD APPLICATION
05-15-18 PUD APPLICATION
08-01-18 PC RECOMMENDATION
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ZONING: SP, SERVICE PROFESSIONAL

CITY OF GRAND HAVEN

1201 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
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ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
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ZONING:
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ZONING:
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CITY OF GRAND HAVEN

1225 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1241 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1717 S. GRIFFIN STREET

ZONING:

SINGLE FAMILY RESIDENTIAL
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PROPOSED 20' WIDE

WATER MAIN EASEMENT

PROPOSED 20' WIDE

WATER MAIN EASEMENT

PROPOSED 20' WIDE

WATER MAIN EASEMENT

PROPOSED 20' WIDE

WATER MAIN EASEMENT

PROPOSED 20' WIDE

WATER MAIN EASEMENT

PROPOSED 40' WIDE

SANITARY EASEMENT

68.5'

NOTE:  ALL UTILITIES SHOWN ARE APPROXIMATE

LOCATIONS FROM FIELD DATA AND AVAILABLE

INFORMATION.  THEY SHOULD NOT BE INTERPRETED

AS EXACT LOCATIONS NOR SHOULD THEY BE

ASSUMED TO BE THE ONLY UTILITIES IN THE AREA.
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EXP. DATE 10/31/2019

GENERAL NOTES:

REFER TO ARCHITECTURAL PLANS FOR DETAILS OF CONCRETE SIDEWALK AROUND BUILDING, AND CONCRETE DUMPSTER

PAD.

REFER TO ARCHITECTURAL FOUNDATION PLAN FOR DETAILING OF BUILDING AND EXACT BUILDING DIMENSIONS.

REFER TO LANDSCAPE PLAN FOR FOR RESTORATION OF ALL NON PAVED SURFACES.

OWNER HAS SUBMITTED FOR AND OBTAINED THE FOLLOWING SITE RELATED PERMITS:

AGENCY PERMIT #

OWNER HAS SUBMITTED FOR AND IS IN THE PROCESS OF OBTAINING THE FOLLOWING SITE RELATED PERMITS:

AGENCY PERMIT

GRAND HAVEN TOWNSHIP PLANNED UNIT DEVELOPMENT / SPA

OTTAWA COUNTY WATER RESOURCES COMMISSIONER STORMWATER / DRAIN USE APPROVAL

CITY OF GRAND HAVEN ROBBINS ROAD DRIVEWAYS

UPON AWARD OF CONTRACT, CONTRACTOR WILL BE RESPONSIBLE TO CHECK WITH ENGINEER AND JURISDICTION ON

STATUS OF THE PERMIT(S) LISTED ABOVE.

CONTRACTOR IS RESPONSIBLE TO OBTAIN ALL SITE RELATED PERMITS NOT BEING OBTAINED BY THE OWNER.

CONTRACTOR IS REQUIRED TO COMPLETE THE APPLICATION, AND SUBMIT NECESSARY DRAWINGS, FEES, ETC. TO THE

APPROPRIATE JURISDICTION.  CONTRACTOR SHALL PAY ALL FEES RELATED TO PERMIT(S) AND SECURE PERMIT(S) IN HIS

NAME.

CONTRACTOR IS RESPONSIBLE TO COORDINATE ALL SITE UTILITY CONNECTIONS AND INSPECTIONS WITH THE PROPER

JURISDICTION AND PAY ALL ASSOCIATED FEES.

THE CONTRACTOR SHALL FIELD VERIFY LOCATION AND ELEVATION OF EXISTING WATER, SANITARY SEWER, AND STORM

SEWER CROSSINGS AND CONNECTION POINTS PRIOR TO CONSTRUCTION.  CONTACT ENGINEER WITH ANY

DISCREPANCIES.

ALL DIMENSIONS SHOWN TO CONCRETE CURB AND GUTTER ARE TO BACK OF CURB UNLESS OTHERWISE NOTED.

CONCRETE GUTTER PAN TO TIP IN THE DIRECTION OF THE ADJACENT PAVEMENT.

ALL PAVEMENT MARKINGS SHALL BE 4" WIDE.  STANDARD PARKING SPACES SHALL BE MARKED IN YELLOW AND BARRIER

FREE SPACES IN BLUE.  EACH BARRIER FREE SPACE SHALL BE PROVIDED WITH A PAINTED PAVEMENT SYMBOL, A PRECAST

CONCRETE BUMPER BLOCK, AND A SIGN PER THE MANUAL OF UNIFORM TRAFFIC CONTROLS.

REFERENCE SOILS REPORT FOR BORING LOGS AND PREPARATION AND CONSTRUCTION PROCEDURES FOR SUBBASE AND

DESIGN SECTION OF ALL PAVED AREAS.

ALL MDOT REFERENCES ARE TO THE 2012 EDITION.

PROPOSED LEGEND

FENCE

LANDSCAPE CURB

INVERTED CURB & GUTTER

STANDARD CURB & GUTTER

STANDARD DUTY BITUMINOUS

CONCRETE PAVEMENT

CONCRETE SIDEWALK

SIDEWALK RAMP

LANDING AREA

LIGHT POLE

(SEE ELECTRICAL DRAWINGS)

PROJECT SIGN

PER ORDINANCE

PROPOSED LAND USE SUMMARY:

PARCEL B = 2.97 ACRES

    CURRENT ZONING = C-1 AND I-1

    PROPOSED USE = MULTIFAMILY

(APARTMENTS)

PARCEL C = 8.49 ACRES

    CURRENT ZONING = C-1 AND I-1

    PROPOSED USE = MULTIFAMILY

   (APARTMENTS)

TOTAL SITE AREA = 11.47 ACRES

LANDSCAPING AND OPEN SPACE:

PARCEL B & C - PARKING LOT INTERIOR LANDSCAPING:

PARKING LOT AREA = 129,853 SFT (2.98 AC)

REQUIRED = 8,657 SFT (1 SFT PER 15 SFT)

PROVIDED = 18,116 SFT

PARCEL B & C - OPEN SPACE:

PARCEL B & C AREA = 499,423 SFT (11.47 AC)

REQUIRED OPEN SPACE  = 99,885 SFT (20%)

PROVIDED OPEN SPACE  = 107,727 SFT (22%)

RESIDENTIAL PUD DENSITY:

UNITS PROPOSED IN PARALLEL PLAN = 306 UNITS

BASE R-4 DENSITY ALLOWED PER ORDINANCE

    1 DWELLING UNIT PER 3,000 SFT

    499,423 SFT / 3000 SFT = 166 DWELLING UNITS

PUD DENSITY BONUS

    20% OPEN SPACE = 8% DENSITY BONUS

    COMMUNITY CLUBHOUSE = 5% DENSITY BONUS

    TOTAL DENSITY BONUS = 13%

    166 UNITS X 1.13 = 187 DWELLING UNITS

ALL UNITS ARE EITHER 1 OR 2 BEDROOM RANGING FROM

496 SFT TO 1,070 SFT

PARKING DATA:

APARTMENTS REQUIRE 2 SPACES PER DWELLING UNIT

    156 DWELLING UNITS X 2 = 312 SPACES

CLUBHOUSE POOL IS ACCESSORY TO APARTMENTS

HOWEVER 6 SPACES ARE ALLOCATED TO THE

CLUBHOUSE AREA BEYOND THE REQUIRED AMOUNT

PROPOSED PARKING: 

    222 SURFACE PARKING SPACES

      94 GARAGE SPACES

      TOTAL 316 TOTAL SPACES

THE PROPOSED PARKING ABOVE INCLUDES BARRIER

FREE SPACES AS FOLLOWS:

14 BARRIER FREE SURFACE SPACES

  8 BARRIER FREE GARAGE SPACES

PARKING SPACE: 9' x 18'

DRIVE AISLE: 24' MINIMUM

BUILDING "A":  24 UNITS, 3 STORIES, 9,044 SFT PER FLOOR

FFE: 603.40

BUILDING "B": 30 UNITS, 3 STORIES, 11,857 SFT PER FLOOR

FFE: 603.40

BUILDING "E":  24 UNITS, 3 STORIES AT 9,044 SFT PER FLOOR

FFE: 605.30
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COMMUNITY

CLUBHOUSE

3,400 SFT

FFE = 604.00

FULL ACCESS DRIVEWAY  WITH DECELERATION

LANE TO BE PERMITTED BY CITY OF GRAND HAVEN

PROPOSED PARCELS

A-1 & A-2

ARE NOT PART OF PUD

P
O

O
L

PUD OPEN SPACE

INTERIOR LANDSCAPING

BP

BUMP POST

GRAVEL DRIVE

HYDRANT

BOLLARD LIGHT

(SEE ELECTRICAL DRAWINGS)
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GENERAL NOTES:

DESCRIPTION OF PUD PARCEL (PARCELS B & C):

PART OF THE NE 1/4 OF SECTION 33, T8N, R16W, GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN, DESCRIBED AS:

COMMENCING AT THE NORTH 1/4 CORNER OF SAID SECTION 33; THENCE N90°00'E 594.80 FEET ALONG THE NORTH LINE OF

SAID NE 1/4; THENCE S01°58'00"W 283.17 FEET TO THE PLACE OF BEGINNING OF THIS DESCRIPTION; THENCE N90°00'E 375.99

FEET; THENCE S01°58'00"W 73.66 FEET; THENCE N90°00'E 193.44 FEET; THENCE N00°26'43"E 76.63 FEET; THENCE N90°00'E

224.99 FEET; THENCE S00°26'43"W 706.91 FEET; THENCE N89°44'13"W 811.14 FEET; THENCE N01°58'00"E 52.00 FEET; THENCE

S89°44'13"E 250.00 FEET; THENCE N01°58'00”E 200.00 FEET; THENCE N89°44'13"W 250.00 FEET; THENCE

N01°58'00"E 448.57 FEET TO THE PLACE OF BEGINNING.

THIS PARCEL CONTAINS 11.47 ACRES.

DESCRIPTION OF OVERALL PARCEL (A-1, A-2, B & C):

PART OF THE NE 1/4 OF SECTION 33, T8N, R16W, GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN, DESCRIBED AS:

COMMENCING AT THE NORTH 1/4 CORNER OF SAID SECTION 33; THENCE N90°00'E 594.80 FEET ALONG THE NORTH LINE OF

SAID NE 1/4; THENCE S01°58'00"W 33.02 FEET TO THE SOUTHERLY LINE OF ROBBINS ROAD AND THE PLACE OF BEGINNING

OF THIS DESCRIPTION; THENCE N90°00'E 375.99 FEET ALONG SAID SOUTHERLY LINE; THENCE S01°58'00"W 323.81 FEET;

THENCE N90°00'E 193.44 FEET; THENCE N00°26'43"E 76.63 FEET; THENCE N90°00'E 224.99 FEET; THENCE

S00°26'43"W 706.91 FEET; THENCE N89°44'13"W 811.14 FEET; THENCE N01°58'00"E 52.00 FEET; THENCE

S89°44'13"E 250.00 FEET; THENCE N01°58'00”E 200.00 FEET; THENCE N89°44'13"W 250.00 FEET; THENCE

N01°58'00"E 698.72 FEET TO THE PLACE OF BEGINNING.

THIS PARCEL CONTAINS 13.62 ACRES.
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BUILDING "F"  24 UNITS, 3 STORIES,
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01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 PUD APPLICATION
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06-08-18 PER PC CONDITIONS
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NOTE:  ALL UTILITIES SHOWN ARE APPROXIMATE

LOCATIONS FROM FIELD DATA AND AVAILABLE

INFORMATION.  THEY SHOULD NOT BE INTERPRETED

AS EXACT LOCATIONS NOR SHOULD THEY BE

ASSUMED TO BE THE ONLY UTILITIES IN THE AREA.

N

O

T

E

: 

 

T

H

I

S

 

D

O

C

U

M

E

N

T 

I

S

 

P

R

E

L

I

M

I

N

A

R

Y 

I

N

 

N

A

T

U

R

E

A

N

D

 

I

S

 

N

O

T

 

A

 

F

I

N

A

L

,

 

S

I

G

N

E

D

 

A

N

D

 

S

E

A

L

E

D

 

D

O

C

U

M

E

N

T

.

N

0 100' 200'

NOT FOR CONSTRUCTION

W
e
d
n
e
s
d
a
y
,
 
A

u
g
u
s
t
-
0
1
-
2
0
1
8
 
a
t
 
5
:
0
2
p
m

 
 
 
O

:
\
1
7
1
2
1
5
1
 
R

o
b
b
i
n
s
 
R

o
a
d
 
M

i
x
e
d
-
U

s
e
\
D

r
a
w

i
n
g
s
 
-
 
1
7
1
1
1
5
1
\
C

i
v
i
l
\
1
5
1
C

-
1
0
3
.
d
w

g
 
 
 
j
j
p

ARCHITECTS

paradigm
design

ENGINEERS

DATE DESCRIPTION

PROJECT

RELEASE DATE

PROJECT

SHEET

55O 3 MILE N.W.  SUITE B
GRAND RAPIDS, MI 49544
(616)  785 - 5656

ParadigmAE.com

GRAND

WEB

RAPIDS

333 E. STATE STREETTRAVERSE
CITY TRAVERSE CITY, MI 49684

(231)  346 - 3030

1712151

LAKESHORE
GARDENS
APARTMENTS

A PLANNED UNIT
DEVELOPMENT
17114 ROBBINS ROAD
GRAND HAVEN, MI  49417

DEVELOPER

MAIN STREET
CAPITAL GROUP

18000 COVE STREET, STE 201
SPRING LAKE, MI 49456

BRIAN T. SINNOTT
MI - REGISTRATION #6201052169

EXP. DATE 10/31/2019

ROBBINS ROAD

S
 
G

R
I
F

F
I
N

 
S

T
R

E
E

T

TERRILL AVENUE

1
7
2
N

D
 
A

V
E

N
U

E

TIMBERVIEW DRIVE

D
U

N
E

 
V

I
E

W
 
D

R
I
V

E

R

E

I

D

 

C

T

DECKER COURT

LUKAS COURT

T
E

S
S

 
C

T

179'163' 147'

C-103A

CIVIL CIRCULATION

PLAN

01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 PUD APPLICATION
05-15-18 PUD APPLICATION
08-01-18 PC RECOMMENDATION
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NORTH LINE OF THE NE 1/4, SECTION 33

ESMT. FOR INGRESS & EGRESS

PER  L. 2830, PG. 870
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EXCLUSIVE EASEMENT AREA

PER INST. NO. 2013-0049752

20' WIDE ESMT.

FOR WATER MAIN

20' ESMT. FOR

PUBLIC UTILITIES

PER L. 961, PG. 1

10' ESMT. FOR PUBLIC

UTILITIES PER L. 961, PG. 1

594.80'

NORTH 1/4 CORNER,

SECTION 33, T08N, R16W

5' WIDE UTILITY ESMT. PER

L. 3941, PG. 231 & L. 5739, PG. 855

& INST. NO. 2013-0049752
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30 FT REAR BUILDING SETBACK

20 FT SANITARY SEWER EASEMENT
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CITY OF GRAND HAVEN

1106 ROBBINS ROAD

ZONING: COMMERCIAL

CITY OF GRAND HAVEN

1116 ROBBINS ROAD

ZONING: COMMERCIAL

CITY OF GRAND HAVEN

1830 172ND AVENUE

ZONING: COMMERCIAL

GRAND HAVEN CHARTER TOWNSHIP

15070 172ND AVENUE

ZONING: RR, RURAL RESIDENTIAL
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GRAND HAVEN CHARTER TOWNSHIP

17034 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

GRAND HAVEN CHARTER TOWNSHIP

17040 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

GRAND HAVEN CHARTER TOWNSHIP

17064 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

CITY OF GRAND HAVEN

1201 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1205 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1149 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1215 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1221 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1225 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1241 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1717 S. GRIFFIN STREET

ZONING:

SINGLE FAMILY RESIDENTIAL
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NO VISIBLE OUTLET,

FILLED WITH SILT.
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TOP: 601.98

12" (N) INV: 598.68

8" (S) INV: 598.68
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56.03'

PROPOSED 20' WIDE

WATER MAIN EASEMENT

PROPOSED 20' WIDE

WATER MAIN EASEMENT

PROPOSED 20' WIDE

WATER MAIN EASEMENT

PROPOSED 20' WIDE

WATER MAIN EASEMENT

PROPOSED 20' WIDE

WATER MAIN EASEMENT

PROPOSED 40' WIDE

SANITARY EASEMENT

68.5'

CO

FDC

YD-1

CB-2

CB-5

CB-6

ST-8

CB-22

CB-23

CB-13

CB-24

CB-14

CB-15

CB-16

CB-25

CB-26

ST-35

CB-29

CB-36

CB-33

FE-12

OC-31

YD-28

FE-21

ST-37

FE-20

CB-19

CB-18

FE-30

YD-9

ST-11

CB-10

CB-17

FE-27

CB-10A

PROPOSED STORM SEWER PIPE TABLE

UP STREAM

STRUCTURE

1

2

3

4

5

6

7

8

10

12

13

14

15

16

17

18

DOWN STREAM

STRUCTURE

2

4

4

5

6

8

8

11

11

13

14

15

16

19

18

19

SIZE

12"

12"

12"

15"

18"

18"

12"

18"

12"

12"

15"

15"

18"

18"

12"

12"

LENGTH

154 FT

59 FT

89 FT

111 FT

113 FT

169 FT

22 FT

124 FT

140 FT

105 FT

85 FT

110 FT

110 FT

78 FT

107 FT

98 FT

SLOPE

0.50%

0.32%

1.31%

0.29%

0.18%

0.22%

1.00%

0.42%

0.50%

1.52%

0.45%

0.65%

0.34%

0.20%

0.50%

0.32%

PROPOSED STORM SEWER PIPE TABLE

UP STREAM

STRUCTURE

19
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35

36

DOWN STREAM

STRUCTURE

20

22

23

24

25

26

27

29

30

33

35

36

37

SIZE

30"

12"

12"

12"

12"

12"

18"

12"

12"

36"

36"

36"

36"

LENGTH

98 FT

54 FT

72 FT

72 FT

114 FT

122 FT

149 FT

68 FT

73 FT

176 FT

82 FT

61 FT

6 FT

SLOPE

0.21%

0.86%

0.32%

0.32%

0.32%

0.76%

0.20%

0.32%

0.32%

0.54%

0.54%

0.53%

0.76%

PROPOSED STORM SEWER STRUCTURE TABLE

STRUCTURE

NUMBER
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18
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22
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24

25

26

28

29

31

33

35

36

37

STRUCTURE

TYPE & SIZE

YD

2' Ø STANDARD

CB

5' Ø STANDARD

CB

2' Ø STANDARD

CB

5' Ø STANDARD

CB

4' Ø STANDARD

CB

4' Ø STANDARD

ST

4' Ø STANDARD

YD

4' Ø STANDARD

CB

4' Ø STANDARD

ST

5' Ø STANDARD

CB

4' Ø STANDARD

CB

4' Ø STANDARD

CB

4' Ø STANDARD

CB

4' Ø STANDARD

CB

2' Ø STANDARD

CB

4' Ø STANDARD

CB

5' Ø STANDARD

CB

4' Ø STANDARD

CB

4' Ø STANDARD

CB

4' Ø STANDARD

CB

4' Ø STANDARD

CB

4' Ø STANDARD

YD

4' Ø STANDARD

CB

4' Ø STANDARD

OC

7' Ø STANDARD

CB

5' Ø STANDARD

ST

6' Ø STANDARD

CB

6' Ø STANDARD

ST

6' Ø STANDARD

RIM ELEV.

CASTING TYPE

RIM = 602.32

EJ 1040-N

RIM = 603.47

EJ 1040-N

RIM = 603.66

EJ 7045-M1-T1

RIM = 603.16

EJ 1040-M1

RIM = 602.99

EJ 1040-M1

RIM = 603.08

EJ 1040-M1

RIM = 602.89

EJ 1040-B

RIM = 601.00

EJ 1040-N

RIM = 600.97

EJ 1040-B

RIM = 601.50

EJ #1040-B

RIM = 601.54

EJ 1040-M1

RIM = 601.39

EJ 1040-M1

RIM = 601.39

EJ 1040-M1

RIM = 601.39

EJ 1040-M1

RIM = 600.53

EJ 1040-M1

RIM = 600.53

EJ 1040-M1

RIM = 600.90

EJ 1040-M1

RIM = 601.63

EJ 1040-M1

RIM = 601.63

EJ 1040-M1

RIM = 601.53

EJ 1040-M1

RIM = 601.34

EJ 1040-M1

RIM = 601.39

EJ 1040-M1

RIM = 599.39

EJ 1040-N

RIM = 600.30

EJ 1040-M1

RIM = 599.45

STANDARD

RIM = 600.17

EJ 7045-M1-T1

RIM = 600.48

EJ 1040-B

RIM = 599.98

EJ 7030-M1-T1

RIM = 600.03

EJ 1040-M1

INVERT

12" (N) = 599.32

12" (S) = 598.55

12" (SW) = 598.55

12" (NE) = 600.66

12" (NE) = 598.36

12" (SW) = 599.50

15" (W) = 598.36

15" (E) = 598.04

18" (W) = 598.04

18" (E) = 597.83

18" (N) = 597.83

18" (S) = 597.46

12" (SE) = 599.78

18" (W) = 597.46

12" (N) = 598.00

12" (S) = 597.47

12" (E) = 597.47

18" (E) = 596.94

12" (S) = 597.15

12" (W) = 596.77

24" (N) = 596.77

12" (E) = 598.30

15" (W) = 598.05

15" (E) = 597.67

15" (W) = 597.67

15" (E) = 596.96

18" (W) = 596.96

18" (E) = 596.58

18" (W) = 596.58

12" (E) = 597.29

12" (W) = 596.75

12" (E) = 596.74

18" (E) = 596.42

12" (W) = 596.43

24" (S) = 596.66

30" (N) = 596.21

12" (N) = 598.44

12" (S) = 598.44

12" (N) = 598.21

12" (S) = 598.21

12" (N) = 597.98

12" (W) = 597.98

12" (E) = 597.61

12" (W) = 597.61

12" (E) = 596.68

18" (W) = 596.68

12" (NW) = 596.49

12" (SE) = 596.27

12" (SW) = 596.27

4" (SW) = 595.00

36" (N) = 595.00

36" (S) = 594.06

12" (E) = 596.09

36" (N) = 594.06

36" (S) = 593.62

36" (W) = 593.62

36" (E) = 593.29

36" (N) = 593.29

36" (S) = 593.25

36" (E) = 592.93

30" (W) = 593.23

NOTE:  ALL UTILITIES SHOWN ARE APPROXIMATE

LOCATIONS FROM FIELD DATA AND AVAILABLE

INFORMATION.  THEY SHOULD NOT BE INTERPRETED

AS EXACT LOCATIONS NOR SHOULD THEY BE

ASSUMED TO BE THE ONLY UTILITIES IN THE AREA.
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ARCHITECTS

paradigm
design

ENGINEERS

DATE DESCRIPTION

PROJECT

RELEASE DATE

PROJECT

SHEET

55O 3 MILE N.W.  SUITE B
GRAND RAPIDS, MI 49544
(616)  785 - 5656

ParadigmAE.com

GRAND

WEB

RAPIDS

333 E. STATE STREETTRAVERSE
CITY TRAVERSE CITY, MI 49684

(231)  346 - 3030

1712151

LAKESHORE
GARDENS
APARTMENTS

A PLANNED UNIT
DEVELOPMENT
17114 ROBBINS ROAD
GRAND HAVEN, MI  49417

DEVELOPER

MAIN STREET
CAPITAL GROUP

18000 COVE STREET, STE 201
SPRING LAKE, MI 49456

BUILDING "A"

FFE: 603.40

BUILDING "B"

FFE: 603.40
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G
A

R
A

G
E

STORMWATER

DETENTION BASIN

(DRY BASIN)

GARAGE

GARAGE

GARAGE

G
A

R
A

G
E

G
A

R
A

G
E

COMMUNITY

CLUBHOUSE

FFE = 604.00

BRIAN T. SINNOTT
MI - REGISTRATION #6201052169

EXP. DATE 10/31/2019

8" WATER

8
"
 
W

A
T

E
R

8" WATER

8
"
 
W

A
T

E
R

FIRE PROTECTION, 4 INCH

DOMESTIC SERVICE 2 INCH

DOMESTIC SERVICE 2 INCH

FIRE PROTECTION, 4 INCH

DOMESTIC SERVICE 2 INCH

FIRE PROTECTION, 4 INCH

DOMESTIC SERVICE 2 INCH

FIRE PROTECTION, 4 INCH

DOMESTIC SERVICE 2 INCH

STANDARD DUTY BITUMINOUS

CONCRETE PAVEMENT

CONCRETE SIDEWALK

SIDEWALK RAMP

GRAVEL DRIVE

PROPOSED LEGEND

CO

MANHOLE CATCH BASIN

WATER VALVE

FLARED END SECTION

90° BEND 45° BEND

CLEAN OUT

CURB STOP

TEE

FENCE

WATER MAIN

SANITARY SEWER

STORM SEWER

LANDSCAPE CURB

INVERTED CURB & GUTTER

STANDARD CURB & GUTTER

UNDERDRAIN
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GENERAL PRIVATE UTILITY NOTES:

PROPOSED PRIVATE UTILITY SERVICE AS SHOWN ARE SCHEMATIC ONLY.  ACTUAL LOCATION TO BE COORDINATED WITH

INDIVIDUAL UTILITY COMPANY AND APPROVED BY OWNER.

ALL PROPOSED UTILITIES WILL BE INSTALLED UNDERGROUND.

CONTRACTOR SHALL COORDINATE LOCATION OF ALL PRIVATE UTILITIES (GAS, ELECTRIC, PHONE, CABLE, ETC.) WITH THE

LOCAL UTILITY COMPANIES AND THE MECHANICAL DRAWINGS.  COORDINATE ALL PRIVATE UTILITY LOCATIONS WITH ALL

SUB-SURFACE SITE UTILITIES SHOWN ON THIS PLAN.

GENERAL SANITARY SERVICE NOTES:

SITE CONTRACTOR TO END SANITARY LATERAL WITH A CLEAN-OUT AND TEMPORARY CAP AT 5' FROM BUILDING.

COORDINATE CONNECTION WITH BUILDING PLUMBING CONTRACTOR.

SANITARY SEWER SERVICE LATERAL AND FITTINGS SHALL BE PVC PER ASTM D3034, SDR 26.  JOINTS TO BE ELASTOMERIC

SEALS IN ACCORDANCE WITH ASTM F477.

MATERIALS, INSTALLATION, AND TESTING OF SANITARY SEWER SERVICES SHALL CONFORM TO GRAND HAVEN CHARTER

TOWNSHIP PUBLIC SERVICES DEPARTMENT WASTEWATER CONNECTION SPECIFICATIONS.

GENERAL STORM SEWER NOTES:

SITE CONTRACTOR TO END STORM CONNECTION 5' FROM BUILDING WITH A TEMPORARY CAP.  COORDINATE CONNECTION

WITH BUILDING PLUMBING CONTRACTOR.

STORM SEWER UNDERDRAIN (SPU) (12" - 60") SHALL BE SMOOTH INTERIOR CORRUGATED POLYETHYLENE PIPE PER

AASHTO M294 TYPE SP, AND SHALL BE PERFORATED AND PRE-WRAPPED WITH A 3.5 OZ/SY GEOTEXTILE FILTER SOCK.

JOINTS SHALL BE SOIL TIGHT.  PAVEMENT SUBGRADE TO BE GRADED TO SLOPE TOWARDS THE PROPOSED SPU TRENCHES

THROUGHOUT SITE.

UNDERDRAIN (4" - 10") SHALL BE SMOOTH INTERIOR CORRUGATED POLYETHYLENE PIPE TYPE S, PER AASHTO M252 AND

PRE-WRAPPED WITH A GEOTEXTILE FILTER SOCK.  PAVEMENT SUBGRADE TO BE GRADED TO SLOPE TOWARDS THE

PROPOSED SPU TRENCHES THROUGHOUT SITE.

STORM SEWER PIPE FOR ROOF DRAIN CONNECTIONS OR WHERE INDICATED TO BE PVC SHALL MEET THE REQUIREMENTS

OF ASTM D3034, SDR 26.  JOINTS TO BE ELASTOMERIC SEALS IN ACCORDANCE WITH ASTM F477.

MATERIALS, INSTALLATION, AND TESTING OF THE STORM SEWER SYSTEM SHALL CONFORM TO GRAND HAVEN CHARTER

TOWNSHIP PUBLIC SERVICES DEPARTMENT WASTEWATER CONNECTION SPECIFICATIONS STANDARDS.

GENERAL WATER SERVICE NOTES:

SITE CONTRACTOR TO END WATER SERVICE(S) AT 5' FROM BUILDING WITH TEMPORARY CAP(S).  COORDINATE

CONNECTION WITH BUILDING PLUMBING CONTRACTOR.

IRRIGATION WATER SERVICE TO BE TAPPED OFF WATER SERVICE INSIDE BUILDING UTILITY ROOM.  COORDINATE WITH

LANDSCAPER AND BUILDING PLUMBER.

FIRE PROTECTION LINE AND COMBINED SERVICE LINE SHALL BE DUCTILE IRON PER ANSI/AWWA C151/A21.51, THICKNESS

CLASS PER ANSI/AWWA C110/A21.50.  FITTINGS SHALL BE DUCTILE IRON PER ANSI/AWWA C110/A21.10, PRESSURE CLASS

350.

DOMESTIC SERVICE SHALL BE COPPER, TYPE K, ANNEALED AND SOFT TEMPER PER ASTM B-88.  FITTINGS SHALL CONFORM

TO ASTM B-88.

MINIMUM DEPTH OF BURY SHALL BE 60".

FIRE HYDRANT SHALL CONFORM TO ANSI / AWWA C-502 STANDARDS.

MATERIALS, INSTALLATION, AND TESTING OF WATER SERVICE LINES SHALL CONFORM TO GRAND HAVEN CHARTER

TOWNSHIP PUBLIC SERVICES DEPARTMENT WASTEWATER CONNECTION SPECIFICATIONS AND THE STATE PLUMBING

CODE.

SANITARY LATERAL, 4 INCH

SANITARY SAMPLING MANHOLE

ON EASEMENT LINE

SANITARY LATERAL, 4 INCH

SANITARY SAMPLING

MANHOLE ON EASEMENT LINE

SANITARY LATERAL, 4 INCH

SANITARY

SAMPLING MANHOLE

ON EASEMENT LINE

STUB FOR FUTURE CONNECTION TO

GRAND HAVEN TOWNSHIP WATER SYSTEM

PIPE PLUG

SANITARY LATERAL, 4 INCH

SANITARY

SAMPLING MANHOLE

ON EASEMENT LINE

SANITARY LATERAL, 4 INCH

CONNECT TO CITY OF GRAND HAVEN

WATER SYSTEM (OPEN CUT)

CONNECT STORM SEWER TO

WARBER COUNTY DRAIN

CONNECT TO TOWNSHIP OF GRAND HAVEN

WATER SYSTEM (OPEN CUT)

SANITARY

SAMPLING MANHOLE

ON EASEMENT LINE

SANITARY LATERAL, 4 INCH

FDC FIRE DEPARTMENT CONNECTION

BUILDING "E"

FFE: 605.30

FIRE PROTECTION, 4 INCH

DOMESTIC SERVICE 2 INCH
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8" WATER

SANITARY

SAMPLING MANHOLE

ON EASEMENT LINE

LANDING AREA

LIGHT POLE

(SEE ELECTRICAL DRAWINGS)

BP

BUMP POST

HYDRANT

BOLLARD LIGHT

(SEE ELECTRICAL DRAWINGS)

SIGN

WALL LIGHT

(SEE ELECTRICAL DRAWINGS)

BUILDING "F"

FFE: 602.50

GARAGE
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FIRE PROTECTION, 4 INCH

DOMESTIC

SERVICE 2 INCH
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C-111

CIVIL OVERALL

UTILITY PLAN

01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 PUD APPLICATION
05-15-18 PUD APPLICATION
08-01-18 PC RECOMMENDATION
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CITY OF GRAND HAVEN

1106 ROBBINS ROAD

ZONING: COMMERCIAL

CITY OF GRAND HAVEN

1116 ROBBINS ROAD

ZONING: COMMERCIAL

CITY OF GRAND HAVEN

1830 172ND AVENUE

ZONING: COMMERCIAL

GRAND HAVEN CHARTER TOWNSHIP

15070 172ND AVENUE

ZONING: RR, RURAL RESIDENTIAL
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GRAND HAVEN CHARTER TOWNSHIP

17034 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

GRAND HAVEN CHARTER TOWNSHIP

17040 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

GRAND HAVEN CHARTER TOWNSHIP

17064 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

CITY OF GRAND HAVEN

1201 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1205 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1149 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1215 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1221 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1225 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1241 ROBBINS ROAD

ZONING:

SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN

1717 S. GRIFFIN STREET

ZONING:

SINGLE FAMILY RESIDENTIAL
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602.74 FG602.74 FG

603.40 FG

603.15 FG

603.15 FG

602.74 FG

603.15 FG
603.15 FG

602.74 FG

603.15 FG

603.15 FG

603.15 FG603.15 FG

602.74 FG

603.15 FG

603.17 FG

603.40 FG
603.40 FG

603.40 FG 603.40 FG603.40 FG
603.40 FG603.40 FG

603.40 FG

603.40 FG 603.40 FG

603.23 FG 603.23 FG 603.23 FG 603.23 FG 603.23 FG603.23 FG 603.23 FG603.23 FG

603.33 CON

602.79 CON

602.98 CON

602.94 CON602.94 CON

602.94 CON

602.33 BIT

602.33 BIT602.13 BIT

602.07 BIT

602.04 BIT

602.17 BIT

602.21 BIT

601.94 BIT

602.04 BIT

602.47 BIT

603.00 BIT603.36 BIT

602.83 BIT

602.51 BIT

602.35 BIT

602.21 BIT

602.17 BIT

602.13 BIT

602.18 BIT602.35 BIT

602.35 BIT

602.03 BIT

602.07 BIT

602.35 BIT

602.35 BIT

602.12 BIT

602.17 BIT
602.35 BIT

602.35 BIT

602.01 BIT

601.93 BIT

601.97 BIT

602.06 BIT

602.35 BIT

602.35 BIT602.17 BIT

602.19 BIT602.19 BIT

602.16 BIT

602.14 BIT

602.03 BIT
602.21 BIT

602.25 BIT

602.37 BIT

602.98 CON

602.98 CON
602.98 CON

603.33 CON603.02 CON

603.40 FG603.40 FG

603.40 FG

603.18 FG

603.17 FG

603.13 FG

603.40 FG603.40 FG

603.13 FG603.17 FG

603.40 FG603.40 FG

603.17 FG

602.74 FG

603.17 FG

603.40 FG
603.40 FG

603.17 FG

603.40 FG

602.98 CON

602.98 CON602.98 CON
602.98 CON602.98 CON

602.98 CON

602.98 CON

602.98 CON602.98 CON

603.32 CON

603.17 CON

602.76 FG

602.74 FG602.74 FG

602.74 FG 603.32 FG603.23 FG

603.23 FG

603.32 FG
603.23 FG603.23 FG 602.90 FG

602.74 FG

602.74 FG

602.20 FG

602.20 FG

602.20 FG

602.20 FG

602.20 FG
602.20 FG

602.20 FG

602.20 FG

602.18 BIT

602.17 BIT

602.19 BIT

602.02 BIT

601.91 BIT

602.14 BIT

602.06 BIT

601.97 BIT

601.89 BIT

601.96 BIT

602.15 BIT

602.14 BIT

601.99 BIT

601.93 BIT

601.98 BIT

602.03 BIT

602.10 BIT

602.20 FG

601.54 FG

601.54 FG

602.19 FG

602.02 CON

602.79 CON

602.89 CON

603.40 FG

603.15 FG603.39 FG

603.40 FG603.15 FG

602.74 FG

603.15 FG603.40 FG

603.40 FG

603.15 FG

602.74 FG

602.90 FG

603.40 FG

603.40 FG

603.15 FG

602.90 FG
603.40 FG

603.40 FG
603.15 FG

602.74 FG

603.15 FG603.40 FG

603.40 FG603.17 FG

603.40 FG
602.74 FG

602.74 FG

602.90 FG

603.23 FG

603.23 FG

603.23 FG

603.23 FG

603.23 FG

603.23 FG

603.23 FG

603.23 FG

602.90 FG

602.74 FG

602.74 FG

603.59 CON

603.53 CON

602.96 CON603.32 CON

603.09 CON

602.96 CON

602.96 CON

602.96 CON

602.96 CON

602.94 CON

602.96 CON

602.96 CON

602.96 CON

602.96 CON

602.96 CON

602.96 CON

602.94 CON

603.50 CON

604.11 CON

604.19 CON

602.33 BIT

603.40 CON

603.40 CON

603.32 CON

602.94 CON

602.94 CON

602.94 CON

602.94 CON

602.94 FG 602.94 FG
602.94 CON

602.94 CON

602.94 FG
602.94 CON

602.94 FG

601.67 CON

602.01 CON

602.00 CON

601.44 FG

601.53 FG

601.59 FG

601.51 FG

601.44 RIM

601.34 RIM

601.53 RIM

601.63 RIM

601.63 RIM

601.54 RIM

601.39 RIM

601.39 RIM

601.39 RIM

602.16 CON

604.07 BIT

603.98 BIT

604.30 FG

604.36 BIT604.08 BIT

603.99 BIT

603.88 BIT

603.92 BIT

603.79 BIT

603.79 BIT

603.87 CON

604.14 BIT

604.30 FG

603.64 FG

603.64 FG

603.34 FG

604.00 FG

603.34 FG

604.00 FG

605.30 FG605.05 FG

605.28 FG

605.05 FG

605.28 FG

604.62 FG

605.05 FG

605.28 FG605.28 FG

605.05 FG

604.62 FG

605.05 FG
605.05 FG

605.28 FG 605.28 FG

604.64 FG

605.05 FG

605.05 FG

605.28 FG 605.28 FG

605.01 FG

604.62 FG604.62 FG

604.79 FG 605.10 FG605.10 FG 605.11 FG605.11 FG 605.11 FG605.11 FG 604.87 FG

604.62 FG

604.62 FG

604.79 CON

604.94 CON

604.79 CON
604.79 CON

605.01 CON

604.79 CON
604.79 CON

604.79 CON604.79 CON
604.79 CON604.79 CON

604.79 CON

604.79 CON

604.79 CON

604.18 BIT

604.14 BIT

603.92 BIT

603.85 BIT

604.18 BIT

603.86 BIT

603.91 BIT
603.91 BIT

603.87 BIT

604.18 BIT

603.79 BIT

603.88 BIT

604.18 BIT

603.81 BIT

603.81 BIT

603.96 BIT

604.04 BIT

604.04 BIT

604.04 BIT
604.20 BIT

604.30 FG

604.23 BIT

603.87 BIT
603.80 BIT

604.06 BIT

604.24 BIT

604.18 BIT

603.97 BIT

603.71 BIT

603.96 BIT

604.38 BIT

603.66 BIT

603.49 BIT

603.43 BIT

602.99 RIM

603.08 RIM

603.16 RIM

603.47 RIM

602.32 RIM

603.66 RIM

604.23 BIT

604.30 FG
604.30 FG

604.30 FG

603.82 BIT

603.50 BIT

603.42 BIT

603.42 BIT

603.57 BIT

603.77 BIT

603.46 BIT 603.66 BIT

604.05 BIT

604.09 BIT

604.17 BIT

604.04 BIT

604.38 BIT

604.38 BIT

604.05 BIT

604.13 BIT

604.38 BIT604.16 BIT

604.13 BIT604.38 BIT

604.38 BIT604.09 BIT

604.06 BIT604.38 BIT

605.48 FG

605.48 FG
605.25 FG

605.27 FG

605.21 FG605.48 FG

605.48 FG

605.21 FG

605.25 FG605.48 FG

605.48 FG

605.25 FG

605.25 FG605.48 FG

605.48 FG

605.25 FG

605.38 FG
604.82 FG

605.07 FG

605.39 FG

605.31 FG

605.31 FG

605.40 FG

605.30 FG

605.30 FG

604.99 FG

604.82 FG

604.82 FG
605.48 FG

604.84 FG

604.82 FG

604.82 FG

605.42 CON

605.50 CON

604.97 CON

604.98 CON

604.99 CON

604.99 CON

604.99 CON

604.99 CON

604.99 CON

604.83 CON

604.99 CON

604.99 CON

604.99 CON

604.79 CON

604.93 CON

603.91 CON

604.13 CON
604.13 CON

603.49 CON

603.66 CON

603.88 CON

604.00 CON

603.81 CON

603.85 CON

603.88 CON

604.00 CON

604.00 CON603.91 CON

603.91 CON604.00 CON

604.00 FG

604.00 FG604.00 FG

604.00 FG

604.00 FG

604.00 FG

604.00 FG

604.00 CON

604.00 CON
604.00 CON

604.00 CON604.00 CON

604.00 CON604.00 CON

604.00 CON

604.00 CON

604.00 CON

604.00 CON

601.48 BIT601.75 BIT

601.92 BIT

602.21 BIT

602.39 BIT

602.16 BIT602.21 BIT

602.15 BIT

602.39 BIT

604.02 CON

603.52 BIT

603.60 BIT

603.10 BIT

603.11 BIT

603.33 BIT

602.39 BIT

602.19 BIT

602.12 BIT

601.87 BIT

601.20 BIT

601.26 CON

601.36 CON

602.12 CON

602.19 CON

602.01 CON

602.48 CON

602.53 CON601.78 CON

601.72 CON

603.51 CON

603.56 CON

604.00 CON

603.77 CON

603.82 CON

603.86 CON

604.00 CON

603.78 CON

603.75 CON

603.35 CON

601.95 CON

601.34 CON

601.18 CON

601.21 CON

602.11 CON602.11 CON

602.11 CON

602.11 CON

602.11 CON

602.11 CON
602.11 CON

602.11 CON

602.08 CON

601.85 FG

601.46 FG

601.10 FG

601.10 FG

601.59 FG

602.25 FG 602.25 FG

602.50 FG

602.50 FG

601.59 FG

601.59 FG

602.04 FG

602.50 FG
602.50 FG

602.50 FG 602.50 FG
602.50 FG

602.04 FG

601.59 FG
601.59 FG

601.59 FG

602.25 FG

602.50 FG602.50 FG

602.25 FG602.25 FG

602.50 FG

602.50 FG

602.50 FG

602.25 FG

602.25 FG

602.50 FG

602.50 FG

602.50 FG

602.25 FG

601.35 BIT

601.35 BIT

601.50 BIT

601.50 BIT

601.35 BIT

601.18 BIT

601.23 BIT

601.50 BIT

601.18 BIT

601.50 BIT

601.50 BIT

601.18 BIT

601.18 BIT

601.50 BIT

601.50 BIT

601.37 BIT

601.38 CON

601.45 FG

601.28 FG

601.47 CON

601.82 FG

601.33 FG

600.52 BIT

602.54 BIT

601.73 BIT

601.44 BIT

601.30 BIT

601.32 BIT

602.19 BIT

602.14 BIT

??? BIT

??? BIT

601.95 BIT

601.95 BIT

601.31 BIT

602.24 BIT

602.01 BIT

601.59 BIT

601.34 BIT

601.33 BIT

601.44 BIT

601.61 BIT

601.10 BIT

600.94 BIT

600.93 BIT
600.89 BIT

600.95 BIT

600.84 RIM

600.53 RIM

600.53 RIM

598.76 RIM

600.97 RIM

601.50 RIM

601.00 RIM

601.42 CON

602.03 CON

601.40 MX

601.28 MX

601.68 BIT

601.84 BIT

602.74 BIT

602.53 BIT

602.08 BIT

601.96 BIT

602.24 BIT

602.06 BIT

602.11 BIT

602.26 BIT

602.46 BIT

602.27 BIT

602.30 BIT

602.36 BIT

603.10 MX

602.54 BIT

602.26 BIT

601.95 BIT

601.31 BIT

601.37 BIT

601.65 BIT

601.72 CON

601.71 CON

601.69 CON

601.12 CON

601.24 CON

601.66 CON

600.93 BIT

601.11 BIT

601.19 BIT

601.11 BIT

601.76 BIT

601.38 BIT

601.47 BIT

601.85 CON

601.67 BIT

601.06 BIT

603.08 BIT602.83 BIT

602.76 BIT603.00 BIT

602.93 BIT

602.86 BIT
602.62 BIT

602.69 BIT

603.60 MX

603.35 MX

603.98 CON

604.11 FG

604.06 FG

603.80 FG

603.80 FG

603.98 CON

602.73 BIT

603.77 CON

603.54 CON

NOTE:  ALL UTILITIES SHOWN ARE APPROXIMATE

LOCATIONS FROM FIELD DATA AND AVAILABLE

INFORMATION.  THEY SHOULD NOT BE INTERPRETED

AS EXACT LOCATIONS NOR SHOULD THEY BE

ASSUMED TO BE THE ONLY UTILITIES IN THE AREA.
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GENERAL SOIL EROSION AND SEDIMENTATION CONTROL NOTES:

IT IS THE OWNER'S RESPONSIBILITY TO OBTAIN THE SOIL EROSION PERMIT FROM THE PROPER GOVERNING AUTHORITY.

A CONTRACTOR / INSPECTOR SHALL INSPECT THE SOIL EROSION/SEDIMENT CONTROL DEVICES ONCE EACH WEEK AND/OR

WITHIN 24 HOURS OF A PRECIPITATION EVENT WHICH RESULTS IN A STORM DISCHARGE FROM THE SITE.

ALL DISTURBED NON-PAVEMENT AREAS MUST BE RESTORED WITH TOPSOIL, SEED, FERTILIZER, AND MULCH UNLESS

SODDED.  (SEE LANDSCAPING PLAN)

ALL SLOPES STEEPER THAN 1V:3H SHALL USE AN EROSION CONTROL BLANKET ([NORTH AMERICAN GREEN S150BN] OR

EQUAL).  ALL SLOPES BETWEEN 1V:4H AND 1V:3H SHALL USE AN EROSION CONTROL BLANKET ([NORTH AMERICAN GREEN

DS75] OR EQUAL).  UNLESS INDICATED OTHERWISE ON PLANS.

SEEDING SHOULD BE PREPARED ACCORDING TO THE MANUFACTURER'S RECOMMENDATIONS.  THE  CONTRACTOR /

INSPECTOR SHALL INSPECT THE AREA AFTER SEEDING IS COMPLETED.  AREAS THAT ARE BARE OR NOT MULCHED

PROPERLY WILL NEED TO BE SPOT SEEDED AND/OR RE-MULCHED.

SILT FENCE SHOULD BE TRENCHED IN, BACKFILLED, AND STAPLED OR STAKED ACCORDING TO THE MANUFACTURER'S

SPECIFICATIONS.  MAINTENANCE INCLUDES THE REMOVING OF BUILT-UP SEDIMENT WHEN THE SEDIMENT ACCUMULATES

TO 1/3 TO 1/2 THE HEIGHT OF THE FENCE.  CONTRACTOR WILL HAVE TO REMOVE, REPLACE, RETRENCH, OR REBACKFILL

THE FENCE IF IT FAILS.  IT WOULD ALSO BE NECESSARY TO REINSTALL IF ANY PORTION OF THE FENCING WAS DAMAGED

BY CONSTRUCTION MACHINERY.

INLET FILTERS SHALL BE SILT SACKS, DANDY BAGS, OR APPROVED EQUAL.  INLET FILTERS SHOULD BE INSPECTED FOR

BUILDUP OF SILT AND OTHER DEBRIS.  THIS IS EVIDENT IF STRUCTURE IS CAUSING FLOODING.  MAINTENANCE WOULD

CONSIST OF REMOVING OF SEDIMENTS OR REPLACING FILTER AS NECESSARY.

SOIL EROSION CONTROL METHODS SHOWN ARE A GUIDELINE AND DO NOT RELIEVE THE CONTRACTOR FROM ADDITIONAL

METHODS THAT MAY BE REQUIRED BY THE SOIL EROSION CONTROL PERMIT.

DETENTION BASIN(S) SHALL BE ONE OF THE FIRST ITEMS CONSTRUCTED AND SHALL BE USED AS A TEMPORARY

SEDIMENTATION BASIN UNTIL THE SITE IS STABILIZED.  THE CONTRACTOR IS RESPONSIBLE FOR REMOVING ALL

ACCUMULATED SEDIMENT AND RESTORATION OF THE BASIN PRIOR TO ACCEPTANCE BY THE [OWNER] [REGULATORY

AGENCY].

THE CONTRACTOR WILL ENGAGE A CERTIFIED STORM WATER OPERATOR IN ACCORDANCE WITH EPA PHASE II RULES TO

MEET REQUIREMENTS OF THE PERMIT.  THIS OPERATOR WILL INSPECT THE JOB SITE AS REQUIRED BY RULE, NOTIFY JOB

SITE SUPERINTENDENT OF ANY DEFICIENCIES, AND ENTER FINDINGS IN THE JOB SITE INSPECTION JOB BOOK.

TOTAL DISTURBED AREA = 13.12 ACRES. APPROXIMATELY 19,000 CUBIC YARDS OF FILL WILL BE REQUIRED TO ACHIEVE

PROPOSED GRADERS, NOT INCLUDING PAVEMENT SECTION MATERIALS.

GENERAL CONTRACTOR SHALL COMPLETE CONSTRUCTION SEQUENCE SCHEDULE

WHEN MAKING APPLICATION FOR SOIL EROSION CONTROL PERMIT.

YEAR: 2018

LANDSCAPING

FINISH GRADING

SITE CONSTRUCTION

FOUNDATION / BUILDING CONSTRUCTION

PERMANENT CONTROL MEASURES

TEMPORARY CONSTRUCTION ROADS

STORM UTILITIES

TEMPORARY CONTROL MEASURES

ROUGH GRADING SEDIMENT CONTROL

STRIPPING & STOCKPILING TOPSOIL
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CONSTRUCTION SEQUENCE

SEEDING

5

RIP-RAP, RUBBLE, GABIONS

13

PAVING

15

CURB & GUTTER

16

SEDIMENT BASIN

34

CBCB

STORM SEWER

35

GEOTEXTILE INLET FILTER

55

GEOTEXTILE SILT FENCE

54

UNIFIED KEYING SYSTEM

SOIL EROSION AND SEDIMENTATION CONTROL MEASURES

5 P

15 P

16 P

34 P

35 P

54 T

55 T

BUILDING "A"

FFE: 603.40

BUILDING "B"

FFE: 603.40

BUILDING "E"

FFE: 605.30
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STORMWATER

DETENTION BASIN

(DRY BASIN)

GARAGE

GARAGE

GARAGE

G
A

R
A

G
E

G
A

R
A

G
E

COMMUNITY

CLUBHOUSE

FFE = 604.00

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

55 T

35 P

35 P

35 P

35 P

35 P

35 P

35 P

35 P

15 P

15 P

15 P

15 P

15 P

15 P

15 P

5 P

5 P

5 P

5 P

55 T

13 P

13 P

13 P

5 P

5 P

5 P

54 T

54 T

54 T

STANDARD DUTY BITUMINOUS

CONCRETE PAVEMENT

CONCRETE SIDEWALK

SIDEWALK RAMP

GRAVEL DRIVE

PROPOSED LEGEND

FENCE

WATER MAIN

SANITARY SEWER

STORM SEWER

LANDSCAPE CURB

INVERTED CURB & GUTTER

STANDARD CURB & GUTTER

UNDERDRAIN

CONTOUR LINE

SILT FENCE

PERMANENT SOIL EROSION &

SEDIMENTATION CONTROL MEASURE

X T

605

SF SF SF

SEDIMENTATION CONTROL MEASURE

TEMPORARY SOIL EROSION &

X P

PLACE SILT FENCE

@ GRADING LIMITS

PLACE SILT FENCE @ GRADING LIMITS

PLACE SILT FENCE @ GRADING LIMITS

PLACE SILT FENCE @ GRADING LIMITS

54 T

NOTE:  CONTRACTOR IS TO SWEEP STREET IMMEDIATELY

SHOULD SEDIMENT FROM SITE BE TRACKED ONTO

STREET.  PROVIDE CATCH BASIN INLET FILTERS AS

NECESSARY WITHIN STREET AND DOWNSTREAM OF SITE.

PLACE SILT FENCE

@ GRADING LIMITS

PLACE SILT FENCE

@ GRADING LIMITS

CO

MANHOLE CATCH BASIN

WATER VALVE

FLARED END SECTION

CLEAN OUT

CURB STOP

FDC FIRE DEPARTMENT CONNECTION

LANDING AREA

LIGHT POLE

(SEE ELECTRICAL DRAWINGS)

BP

BUMP POST

HYDRANT

BOLLARD LIGHT

(SEE ELECTRICAL DRAWINGS)

SIGN

WALL LIGHT

(SEE ELECTRICAL DRAWINGS)

NOTE:  CONTRACTOR IS TO SWEEP STREET IMMEDIATELY

SHOULD SEDIMENT FROM SITE BE TRACKED ONTO

STREET.  PROVIDE CATCH BASIN INLET FILTERS AS

NECESSARY WITHIN STREET AND DOWNSTREAM OF SITE.

55 T

55 T

55 T

55 T

55 T

55 T

13 P

15 P

15 P

13 P

13 P

C-121

CIVIL OVERALL

GRADING & SESC

PLAN

01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 PUD APPLICATION
05-15-18 PUD APPLICATION
08-01-18 PC RECOMMENDATION
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LANDSCAPE PLAN

01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 PUD APPLICATION
05-15-18 PUD APPLICATION
08-01-18 PC RECOMMENDATION
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ELECTRICAL SITE

LIGHTING

CALCULATIONS

01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 SITE PLAN APPROVAL
05-15-18 PUD APPLICATION

8-1-17 PC RECOMMENDATION

NOTE:  ALL UTILITIES SHOWN ARE APPROXIMATE

LOCATIONS FROM FIELD DATA AND AVAILABLE

INFORMATION.  THEY SHOULD NOT BE INTERPRETED

AS EXACT LOCATIONS NOR SHOULD THEY BE

ASSUMED TO BE THE ONLY UTILITIES IN THE AREA.
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Statistics

Description Symbol Avg Max Min Max/Min Avg/Min

SITE 0.2 fc 3.7 fc 0.0 fc N/A N/A

Schedule

Label Manufacturer Catalog Number Lamp

Number 
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DOWNLIGHT
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20' ABOVE FINISHED 

GRADE.
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From: Marczak, Barbara
To: Stacey Fedewa
Cc: Kieft, Kevin; Woodburne, Timothy
Subject: Lakeshore Gardens Apartments - Environmental Review
Date: Monday, June 11, 2018 8:48:31 AM

Hi Stacey:
 
We have reviewed the information that you sent and have the following comments:
 

1. Given that there is some petroleum contamination in the groundwater, and the proposed
watermain goes very close to that area, we recommend that petroleum resistant gaskets, be
used when the water main is constructed.  Consideration may also be needed for the
materials of construction for sanitary sewer.

2. Both water main and sanitary sewer installation will likely need dewatering to install because
the water table is only two feet below ground.  Further testing of groundwater may be
required to determine whether groundwater should be discharged to a sanitary sewer or
must be treated prior to discharge.

3. We recommend that the discharge point of the floor drains in the building be determined.
Both the current and the historical discharge point(s) should be determined.  The Phase I
report has several documents from the Ottawa County Health Department indicating there
was a holding tank for sanitary sewage only to the south of the building.  A second one was
added later to the north to serve an addition.  It is not clear if there were floor drains at the
time but the holding tanks were permitted only for sewage. So the question is where did and
do the floor drains discharge.  They could have discharged to the holding tanks or to the
ground below the building. There was also a complaint made in 1996  indicating that sewage
had been dumped on the ground for years.  The copy in the report is difficult to read and
appears to be incomplete so we are not sure what the resolution was.  The Phase I ESA
curiously indicated there were no concerns about the Health Department information.

4. As you pointed out there was very limited testing of soil and groundwater.  Based on review
of the report and history of the site as a trucking/truck maintenance facility, there may be
other areas on the site affected by petroleum products that are not readily evident or visually
observed.

5. We do have some concern that deeper testing was not conducted.  At lower volume spill
rates, petroleum can also dissolve into the groundwater and be present at deeper levels,
although they generally tend to be at higher levels near the surface.  It unfortunate that they
dropped the compounds that were not detected in the first two samples. 

6. Additional groundwater monitoring with permanent wells was proposed.  This would allow a
determination of direction of groundwater flow and a better evaluation of how to monitor the
site.

7. Another concern is the salt storage area.  Although covered, it is not clear how long this has
been in place.  With groundwater only two feet below ground, it could leach into the
groundwater.

8. Based on the soil borings, it appears the site may have been filled over the years (sand over a
dark layer).  Testing may be warranted although this will all likely be moved around on site
and covered over in the final development.

mailto:SFedewa@ght.org
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9. A Due Care Plan should be prepared to more clearly indicate how potential risk to human
health and the environment  will be managed. The proposed deed restriction on groundwater
use should eliminate contact with the groundwater and protect human health.  A prohibition
on building in the area of the petroleum contamination has also been proposed.  Based on
comments above, further characterization may be needed to determine the extent that this
should cover.  Because groundwater is so shallow, a vapor barrier will likely be used for the
buildings.  The developer may want to consider putting a vapor barrier that is also resistant to
petroleum as a precaution on all buildings.  DEQ has some standards available of what they
like to see in this regard.

 
If you have any questions or would like to discuss any of these comments further, please contact us.
 
 
Barbara E. Marczak, P.E.
Prein&Newhof
t. 231-798-0101, ext. 1201  f. 231-798-0337
c. 231-670-2497
4910 Stariha Drive | Muskegon, MI 49441
Website | Blog | LinkedIn
 

http://www.preinnewhof.com/
http://www.preinnewhof.com/resources/blog/
http://www.linkedin.com/company/prein&newhof-2?trk=hb_tab_compy_id_1579954
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June 18, 2018  
 
 
 
Grand Haven Charter Township 
    Planning Commission 
c/o Stacey Fedewa 
13300 168th Avenue 
Grand Haven, MI  49417 
 

Planning Commissioners:  

On behalf of Lakeshore Gardens Apartments, LLC, and its application for Planned Unit 
Development approval for the proposed Lakeshore Gardens at 17114 Robbins Road in Grand 
Haven Charter Township (the "Property"), Westshore has addressed the issues you raised at your 
June 4, 2018, meeting and that were described in more detail by Prein & Newhof.  The issues 
enumerated in Prein & Newof's June 11, 2018, e-mail to Stacey Fedewa are listed below, 
followed by a summary of our follow-up work on them. 

A.  Preliminary Environmental Overview: 

As an initial matter, Westshore believes that it is important for the Planning Commission to 
understand what state environmental law (Part 201 of the Natural Resources and Environmental 
Protection Act) requires of owners and operators of property with historic environmental 
impacts.  Both Prein & Newhof and the Township's attorney can confirm this, but we want to 
summarize these principals as they are the basis of many of our responses. 

If the owner or operator of property with historic environmental impacts is responsible for an 
activity that lead to a release of hazardous substances in quantities that exceed the generic 
residential cleanup criteria established by the Michigan Department of Environmental Quality 
("MDEQ"), then the owner or operator is required to remediate the environmental impacts.  On 
the other hand, when a purchaser of property that has historic environmental impacts was not 
responsible for an activity that lead to a release of hazardous substances, then the new owner or 
operator of the property is not required to remediate the environmental impacts (if appropriate 
due diligence actions are taken).  Instead, the new owner is required to follow what are known as 
due care requirements.  These requirements are primarily designed to protect people who are 
expected to be present on the property from becoming exposed to the environmental impacts, 
and to prohibit the exacerbation of the environmental impacts. 

Lakeshore Gardens Apartments, LLC, is not responsible for any activities that may have led to 
releases of hazardous substances on the Property1.  It is in the process of taking appropriate due 
diligence in connection with its acquisition of the Property.  Therefore, it will not be required to 
remediate the Property.  Westshore has been hired to address the due care requirements for reuse 

                                                 
1 The property was owned and operated by Bill Tysman until his death in 2015.  Chad Bush became the owner 
thereafter by inheritance (Part 201 provides people inheriting property with an exemption from liability for historic 
environmental impacts on such property).  Mr. Bush will sell the Property to Lakeshore Gardens Apartments, LLC, 
if the PUD application is approved. 
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of the Property.  Westshore is drafting a Due Care Plan, which will summarize the actions that 
Lakeshore Gardens Apartments, LLC, needs to take in order to comply with its due care 
requirements.  In some instances, the most efficient due care activity amounts to a partial 
remediation of an environmental impact.  Nevertheless, Lakeshore Gardens Apartments, LLC, is 
only required under Part 201 to comply with due care requirements and not remediation.  In 
doing so, Lakeshore Gardens Apartments, LLC, will protect people on the Property from 
exposure to hazardous substances, and will not exacerbate the environmental impacts.  This will 
also logically protect owners, operators and occupants of adjoining property from exposure to 
hazardous substances to a much greater degree than presently exists. 

B.  Planning Commission/Prein & Newhof Issues: 

1. Given that there is some petroleum contamination in the groundwater, and the 
proposed water main goes very close to that area, we recommend that petroleum 
resistant gaskets, be used when the water main is constructed.  Consideration may 
also be needed for the materials of construction for sanitary sewer. 

The current horizontal extent of the petroleum contamination has been defined.  The possible 
future extent of the groundwater contamination is not yet defined.  Groundwater monitoring will 
determine if the plume is expanding, stable, or shrinking, and the direction of groundwater flow.    
Westshore agrees that the above recommendation would be prudent regardless of the 
groundwater flow direction as groundwater dewatering will likely be required to install the water 
main and/or other utilities. Dewatering may or may not influence the plume hydraulically.  The 
Due Care Plan will address this scenario as well as the concept of exacerbation of the 
groundwater plume (i.e., the dewatering must be conducted in a manner that does not 
significantly increase the horizontal or vertical extent of the groundwater plume).  The Due Care 
Plan will be completed after all environmental impacts have been defined on the Property.  This 
is discussed in more detail below.  

2. Both water main and sanitary sewer installation will likely need dewatering to 
install because the water table is only two feet below ground.  Further testing of 
groundwater may be required to determine whether groundwater should be 
discharged to a sanitary sewer or must be treated prior to discharge. 

If dewatering is required in the immediate vicinity of the groundwater plume, a permit to 
discharge the groundwater will need to be procured from the City of Grand Haven Waste Water 
Authority.  Pretreatment (carbon filtration) of the groundwater may be required as a condition of 
the permit.  Other options are feasible (a NPDES permit, groundwater discharge permit, etc.); 
however, they would likely be more expensive in the long run and no more protective of the 
environment.   A review by our chief hydrogeologist will be completed based on the location of 
the proposed water main and/or other utilities to determine the influence of the proposed 
dewatering on the groundwater plume.   This study or assessment will be completed after all the 
environmental impacts on the Property have been defined, as other areas of environmental 
impacts may be identified.   Rerouting the utility lines away from identified contamination may 
be more cost effective, and if so, that option will be deleted. 

3. We recommend that the discharge point of the floor drains in the building be 
determined. Both the current and the historical discharge point(s) should be 
determined.  The Phase I report has several documents from the Ottawa County 
Health Department indicating there was a holding tank for sanitary sewage only to 
the south of the building.  A second one was added later to the north to serve an 
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addition.  It is not clear if there were floor drains at the time but the holding tanks 
were permitted only for sewage. So the question is where did and do the floor 
drains discharge.  They could have discharged to the holding tanks or to the ground 
below the building. There was also a complaint made in 1996 indicating that sewage 
had been dumped on the ground for years.  The copy in the report is difficult to 
read and appears to be incomplete so we are not sure what the resolution was.  The 
Phase I ESA curiously indicated there were no concerns about the Health 
Department information.  

a.  Holding Tanks  

The Phase I Environmental Site Assessment completed for the Property documented the 
health department correspondence.  In light of the fact that the maintenance building floor 
drains were reported to discharge to the municipal sanitary sewer, the holding tank was not 
determined to be a Recognized Environmental Condition (REC).  According to the 
complaint provided to the Township, Mr. Tysman routinely pumped the holding tank out 
on his Property.  However, the Health Department never instructed Mr. Tysman to 
discontinue the use of the holding tank.  It indicated that he could use the tank until the 
municipal sewer became available.  (See comments below regarding the exposure danger 
from the tank being pumped out or leaking.)   

A second holding tank was never approved by the Health Department.  An application to 
install a second tank was submitted.  No record of the second tank being installed was 
included in the Health Department Files or found otherwise.  There is no evidence on site 
that a second holding tank was constructed.  Westshore's follow-up investigation of the 
Property confirmed that no second holding tank was installed on the northeast corner of the 
building.  This was determined by magnetometer survey and visual inspection (i.e., no 
clean-out or pump out could be identified).  See attached Floor Drain and Holding Tank 
Assessment report for additional detail. 

The presence of a second holding tank will be verified upon demolition of the building, as 
well as the presence of any other piping leading to the holding tank on the south of the 
building.  If a second holding tank is found, it will be removed in accordance with Part 201, 
and any impacts from it will be addressed in the Due Care Plan. 

Westshore's follow-up investigation determined that the holding tank on the south side of 
the buildings is leaking.  The fact that the holding tank on the south side of the building is 
leaking (i.e., is in hydraulic communication with the groundwater) is a minor concern from 
an environmental standpoint.  Discontinuation of the discharge to the tank, pumping it out, 
crushing and removing the tank is all that is required.  See attached e-mail message from 
Kimberly Wolters of the Ottawa County Health Department.  The remaining impact from 
the holding tank, if any is even detectable, will biodegrade and naturally attenuate over 
time.   The Due Care Plan will address any potential exposures associated with the holding 
tank area once it is removed during demolition.  

b.  Floor Drain Outlets 

An investigation into the discharge points of the floor drains in the building was conducted 
on June 8, 2018.  Follow-up work took place on June 12 and June 14, 2018.  A written 
report of this work is attached.  The findings of the investigation indicate that the floor 
drains in the building discharge to the municipal storm sewer not the holding tank located 
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on the south of the building (which receives sanitary waste from the maintenance building). 
This was determined by visual inspections of all of the floor drains and via flush testing 
each of the catch basin/floor drains in the building.   

Westshore's investigation has led us to conclude that the historic discharge point of the 
floor drain is the same as the current discharge point.  This is based on the following: 

 No concrete cut out is visible at the south end of the building.  No plugs or other 
piping are present in any of the catch basin/floor drains indicating that they somehow 
discharged in a different direction. 

 The invert elevations of the piping in the catch basins/floor drains allow for flow to 
the municipal storm sewer not to the holding tank located at the south of the building. 

 It was common practice in the 1980s to connect floor drains to storm water systems. 

 There is nothing in the records indicating that the State, City, County Water Resource 
Commissioner, or Township ordered a disconnection of the floor drains from the 
storm water system. 

 It is highly unlikely that Mr. Tysman would have incurred the expense of 
disconnecting the floor drains from the storm water system, and then connecting them 
to the holding tanks or elsewhere unless some governmental entity required it. 

4. As you pointed out there was very limited testing of soil and groundwater.  Based 
on review of the report and history of the site as a trucking/truck maintenance 
facility, there may be other areas on the site affected by petroleum products that 
are not readily evident or visually observed. 

The Phase I ESA conducted for the Property was prepared in strict compliance with the current 
standards for Environmental Due Diligence as recognized by the US Environmental Protection 
Agency (US EPA), the MDEQ and the American Society for Testing Materials (ASTM).  These 
contain protocols for investigating historical site usage and dictate that RECs discovered during 
the Phase I ESA are investigated, usually by soil and/or groundwater sampling.  The Phase I 
ESA identified only one REC, and we conducted a Phase II ESA at that REC.   

Furthermore, Westshore has over 33-years of experience conducting environmental investigations 
and Phase I ESAs in Grand Haven, several of them on Mr. Tysman’s other properties, and on 
properties adjacent and nearby Mr. Tysman’s other properties.  We have no personal knowledge 
(i.e., evidence) of Mr. Tysman ever dumping waste on his Property. As many in the Township 
are likely aware, he formerly owned the Robbins Road Hardware property (now Love Inc. 
General Store) near the Southeast corner of US-31 and Robbins Road.  That property is a site of 
known contamination.  However, that resulted from an accidental fuel leak from an above 
ground storage tank (not from any illegal actions performed by Mr. Tysman).  Unknown 
contamination potentially encountered during construction will be addressed according to the 
applicable and relevant regulations and will be addressed in the Due Care Plan.    

5. We do have some concern that deeper testing was not conducted.  At lower volume 
spill rates, petroleum can also dissolve into the groundwater and be present at 
deeper levels, although they generally tend to be at higher levels near the surface.  
It unfortunate that they dropped the compounds that were not detected in the first 
two samples.   
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Deeper testing in the source area of the petroleum release is discussed in the Phase II report and 
will be conducted as part of the groundwater plume monitoring outlined in the Due Care Plan. It 
is very unlikely we will discover a significant exposure concern (i.e., a due care obligation) as a 
result of monitoring the plume at deeper depths in the first water bearing unit or a deeper one.  
Westshore had already proposed a deep boring and groundwater sample in the source area as a 
conservative approach.  Contamination at depth in the first water bearing unit has no bearing on 
potential exposure pathways at the planned development, except where previously discussed 
(dewatering).  Petroleum contaminants at depth in the groundwater are less of vapor intrusion 
source than those near the surface, drinking water for the proposed development will be obtained 
from the municipal supply, and irrigation on the Property via any water wells in the area of the 
contamination will be addressed in the Due Care Plan (i.e., will be prohibited in any proximity to 
discovered contamination).   

The initial samples collected in the former above ground storage tank area were analyzed for 
gasoline and diesel indicator parameters.  The results determined that no evidence of a 
significant diesel fuel spill(s) or leak(s) was detected in either the soil or groundwater in the area 
where it is most likely to be present.  Standard procedure for investigation of petroleum spills or 
leaks in such a scenario indicates that if no evidence exists of a constituent in the source area, no 
additional analyses for that constituent are necessary further away from a source area.  It is not 
physically possible given the possible historic release dates and the nature of such releases for 
those constituents to be found farther away from the source area when they are not detected at 
the source area. 

6. Additional groundwater monitoring with permanent wells was proposed.  This 
would allow a determination of direction of groundwater flow and a better 
evaluation of how to monitor the site. 

Additional groundwater monitoring was already proposed for the Phase II ESA.  Permanent 
groundwater monitoring wells will be installed as soon as feasible.  Standard groundwater 
monitoring procedure includes determining top of well casing elevations and measuring water 
level elevations during each monitoring event to determine/confirm groundwater flow direction.  
This will be conducted in conjunction with the proposed deep groundwater sampling, and the 
proposed monitoring plan will be described in the Due Care Plan.   

7. Another concern is the salt storage area.  Although covered, it is not clear how long 
this has been in place.  With groundwater only two feet below ground, it could 
leach into the groundwater.  

Westshore agrees the salt storage area could have been uncovered at some point in time, such as 
during its use.  However, uncovering tends to be quite temporary as the owners of such salt piles 
learn quickly that their product disappears with exposure to precipitation.  Work experience 
investigating such salt piles and the groundwater around them has indicated that the impact is 
typically insignificant, especially with a pile this size.  This is why the salt pile was not listed as 
a REC in the Phase I ESA.   It is correct that pile could leach to the ground and impact the soil 
and groundwater if left for long periods uncovered or around the loading area where salt may 
have been spilled on the ground.  However, the actual impact in such areas is usually de minimis. 
The potential negative exposure to any such contamination on the Property is insignificant.  Any 
remaining salt will be removed prior to construction.  Any impact in the subsurface will not have 
a complete exposure pathway based on the future intended development at the Property, as the 
Due Care Plan will prohibit groundwater use as a potable source, and irrigation with 
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groundwater will be prohibited in the salt pile area.  The presence of salt in soils or groundwater 
is thus not a due care concern. 

8. Based on the soil borings, it appears the site may have been filled over the years 
(sand over a dark layer).  Testing may be warranted although this will all likely be 
moved around on site and covered over in the final development. 

The Property appears to either have received fill, or native soils on the site have been moved 
around.  Sand was observed in the Phase II investigation.  However; the sand observed in the 
Phase II investigation did not exhibit any characteristics of being foundry sand or other 
contaminated fill.  The Phase I ESA did not discover any evidence of foundry sand or other 
waste materials being brought onto the Property.  Westshore has not encountered any other 
documents or evidence of contaminated soil being used for fill on the Property.  Mr. Tysman was 
in the business of selling aggregates of various natures and much of these materials are likely 
deposited in multiple layers on the Property at different locations across the Property.  Unknown 
impacted soil that may be identified during construction activities will be addressed according to 
the applicable and relevant regulations and the Due Care Plan.     

9. A Due Care Plan should be prepared to more clearly indicate how potential risk to 
human health and the environment will be managed. The proposed deed restriction 
on groundwater use should eliminate contact with the groundwater and protect 
human health. A prohibition on building in the area of the petroleum 
contamination has also been proposed.  Based on comments above, further 
characterization may be needed to determine the extent that this should cover.  
Because groundwater is so shallow, a vapor barrier will likely be used for the 
buildings.  The developer may want to consider putting a vapor barrier that is also 
resistant to petroleum as a precaution on all buildings.  DEQ has some standards 
available of what they like to see in this regard. 

As noted above, a Due Care Plan will be prepared to address the known contamination as well as 
any unidentified contamination that is discovered as a result of construction activities.  The Due 
Care Plan will address required Due Care concerns such as exacerbation of known 
contamination, notifying potentially unknowing third parties, notifying local units of 
government, making notices to adjacent property owners if warranted, etc. If restrictive 
covenants are deemed to be useful Due Care precautions then they will be implemented.  It 
should be noted that this would be more of a remedial action (clean-up) measure as opposed to 
Due Care activity.  A complete assessment of all potential exposure pathways will be included in 
the Due Care Plan.  Contact with the contaminated groundwater is not an exposure concern 
based on the known contaminant concentrations, only groundwater ingestion, discharge or 
venting to a surface water body, and vapor intrusion are potentially complete exposure pathways.  
If additional contamination is identified, those contaminants will be fully assessed.  

The horizontal extent of the petroleum release in the upper water bearing unit has been 
determined.  Proposed future groundwater monitoring will determine the groundwater flow 
direction and whether the plume is expanding, shrinking, or is stable.  There is no reason to 
currently install petroleum vapor mitigation system in any buildings based on the current 
knowledge of the contamination location and the proposed building locations.  If the 
groundwater plume is found to be moving towards a building, the plume will be monitored 
closely to ensure that no complete exposure pathways exist.  The option to actively remediate the 
groundwater plume will remain and/or in a worst case scenario a vapor mitigation system will be 



  WESTSHORE CONSULTING 
 

 

 
Response to Grand Haven Township  Page 7 
Re: 17114 Robbins Rd., Grand Haven, MI  June 18, 2018 

installed to protect the inhabitants of any building deemed to be in danger of having a completed 
vapor intrusion exposure pathway.  The option to install a petroleum vapor mitigation system 
should be optional not required for the developer.  Groundwater monitoring (i.e., groundwater 
flow direction determination) will lend information useful in making this decision.  The 
groundwater monitoring plan will be detailed in the Due Care Plan.  

C.  Concluding Comments: 

We hope that you see that by addressing its Part 201 obligations, Lakeshore Gardens 
Apartments, LLC, will also be addressing all of your concerns.  Moreover, Lakeshore Garden 
Apartments, LLC's, due care compliance will provide much greater protection to neighbors than 
currently exists.  Nevertheless, if you think it would help, you could impose a condition in your 
PUD approval that Lakeshore Gardens Apartments, LLC, stay in compliance with NREPA Part 
201 and its Due Care Plan.   

We look forward to discussing these issues with you at your next meeting.  

Best Regards, 

WESTSHORE CONSULTING 

 
 
 
Roger A. Bour 
Sr. Environmental Project Manager RAB/jlg/03513-0017 
 
Enclosure 
 
cc: Lakeshore Gardens Apartments, LLC 



From: Marczak, Barbara
To: Stacey Fedewa
Cc: Mark VerBerkmoes; Bill Cargo; Kieft, Kevin
Subject: Lakeshore Gardens Apartments - Environmental Review
Date: Tuesday, July 10, 2018 9:23:53 AM

Hi Stacey:
 
We have reviewed the Response Activity Plan/Due Care Plan prepared by Westshore Environmental
dated July 2, 2018.  As noted in the plan, the purpose is to satisfy Due Care Requirements under
Section 7a or Part 201, PA 451, as amended, and rules promulgated thereunder.   The purpose of a
Due Care plan is generally to protect public health, prevent exacerbation of contamination and  to
prevent the “reasonably foreseeable acts of third parties.”  The plan does address these items in
relation to the known contamination that has been identified.  It is up to the owner to follow
through with these items.  There are a few response activities also proposed.  A summary of the
main components is provided below followed by some recommendations that you may want to
consider during or after the project.
 

1. Groundwater Monitoring – A groundwater monitoring plan to further define the extent of
contamination around the former above ground storage tank (AST) is proposed.  It appears
generally adequate for the contamination identified to date.  One deeper well is proposed
after the groundwater flow direction is identified but it does not explain how a depth will be
chosen.  Typically, samples are collected at two to five foot intervals and then a permanent
well would be placed  at the highest concentration.  There is no plan to monitor for diesel fuel
indicators.  These were only tested for in a couple of the original samples, but none were
detected.

2. Dewatering Hydrogeological Assessment – Prior to conducting any dewatering for 
construction of utility installation, an assessment is proposed to determine the impact on the
existing contamination and how to handle the water that is pumped out.  Although it does not
specifically reference the impact to the utility material, it does note that petroleum resistant
gaskets will be used for the watermain.

3. Wastewater holding tanks -  One was found and the plan proposes to close it by removing or
crushing in place.  These are accepted methods by the Health Department.  If the second
referenced holding tank, which was not found during the investigation, is found during
demolition, a groundwater sample may be collected if floor drains are found to be connected
to it.

4. Salt Pile Removal – It was noted that the salt pile and spillage is to be removed from the site. 
There is no reference to testing to see if impacted soils have been removed.  With
groundwater so close to the surface, it may have been impacted as well.  It is also unclear
where on the site this occurs in relation to proposed utilities or buildings

5. Engineering Controls – Engineering controls consisting of a vapor mitigation system to
eliminate exposure though volatilization to indoor air may be proposed depending on the
results of groundwater monitoring and the dewatering assessment.  Use of petroleum
resistant gaskets for watermain is proposed.  If the watermain location is changed, this may
be modified.

6. Impacted soil – Impacted soil is only to be disturbed if it is excavated and moved off-site with

mailto:SFedewa@ght.org
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disposal at a landfill.
7. Notifications – Notifications are proposed to be made to contractors regarding on site

contamination and limitations or prohibitions associated with it.
8. Irrigation wells -  The plan says that  no water wells, including irrigation wells will be allowed.

 
The plan generally addresses items brought up in previous reviews and recognizes the need to
protect public health.   However, the Due Care Plan can be changed at any time and they tend to be
forgotten over time.  The Township may want to consider the following during your approval
process:
 

1. Because utilities are proposed near a known area of impact, require a detailed plan for
watermain and sanitary sewer construction including “petroleum resistant” gasket material.

2. An assessment  of salt spillage in soil and groundwater on utility construction.  Salt can be
corrosive to metal pipe. 

3. Prohibition on water wells (except monitoring wells) either through PUD approval or a
restrictive covenant.

4. Provide results of dewatering hydrogeological assessment.
5. Provide results of groundwater monitoring.
6. Provide results of volatilization to indoor air assessment and whether engineering controls are

needed based on groundwater monitoring.
7. Provide location of remaining impacted soils or groundwater on final plan in form that can be

permanently referenced in the future.
8. Provide confirmation of holding tank removal or closure in place.
9. Provide copy of final Due Care Plan at conclusion of construction.  This is important for

Township utility workers in case they must make a repair to utilities in the future, both for
health and safety of workers during the repair and the need for addressing groundwater
and/or soil contamination during dewatering and excavation.

 
If you have any questions, or would like to review this information in further detail, please contact
us. 
 
 
Barbara E. Marczak, P.E.
Prein&Newhof
t. 231-798-0101, ext. 1201  f. 231-798-0337
c. 231-670-2497
4910 Stariha Drive | Muskegon, MI 49441
Website | Blog | LinkedIn
 

http://www.preinnewhof.com/
http://www.preinnewhof.com/resources/blog/
http://www.linkedin.com/company/prein&newhof-2?trk=hb_tab_compy_id_1579954
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1.0 Executive Summary 

Westshore Consulting (Westshore) performed a Phase I Environmental Site Assessment 
(ESA) of the following five parcels of land located along Robbins Road in Grand Haven 
Township, Ottawa County, Michigan 49417 (Subject Property).  The five parcels are: 

 17114 Robbins Road (70-03-33-200-035)  17134 Robbins Road (70-03-33-200-007) 

 V/L Robbins Road (70-03-33-200-056)  V/L Robbins Road (70-03-33-200-070) 

 V/L Robbins Road (70-03-33-200-077)  

The Phase I ESA was completed for Tysman Companies, LLC, Community Shores Bank, 
and their assignees.  The purpose of this study is to identify, to the extent feasible pursuant to 
the processes prescribed herein, recognized environmental conditions (RECs) in connection 
with the Subject Property.   

Westshore has conducted all appropriate inquiry into the Subject Property. 

The Subject Property parcels are located within Grand Haven Township in a commercial area 
that was developed in the late 1960s and early 1970s.  Prior to that time the Subject Property 
parcels were hay and celery fields.  The Subject Property is currently being utilized for 
outdoor storage of landscaping materials, and trucking.  The Subject Property appears to 
have been utilized as such since the late 1960s and early 1970s.   

The databases searched did not identify the Subject Property as an environmental concern or 
REC.  The databases searched did identify 28 sites of environmental concern in the general 
vicinity of the Subject Property. Westshore reviewed these listings and determined that none 
of these listed sites present a significant potential for contaminant migration onto the Subject 
Property via groundwater flow or vapor encroachment; therefore, are not RECs.  The 
distance and/or direction of the sites from the Subject Property, the listed status of sites, and 
the Environmental Professional’s working knowledge of the Subject Property vicinity were 
all utilized to make these determinations.  

Five steel, single-walled, aboveground storage tanks (ASTs) are located in the central portion 
of the Subject Property.  The tanks are located on a concrete pad with a small discontinuous 
curb present along the edge of the pad.  The area where vehicles fill up adjacent to the tanks 
is situated on gravel (i.e., no concrete pad).  The pad and curb do not provide 100% 
containment for any one of the tanks in the event of a leak or breach from one of the tanks, 
and the fill or dispenser area allows spilled fuel direct contact with the soil.  The tanks did 
not show any signs of leaking and/or spilling; however, the fact that the tanks are not in full 
or complete containment and the fill area is not on a containment pad determines that the 
tanks are a REC.  

The floors in the maintenance building are significantly stained with oil, and floor drains are 
present in the buildings.  The floor drains are reported to discharge to the municipal sanitary 
sewer and the concrete floor in the building is in excellent shape with no cracks, holes or 
fissures leading to the sub surface.  Therefore, the oil staining and floor drains are not RECs.  

This assessment has revealed no evidence of recognized environmental conditions in 
connection with the Subject Property, except for the following:  

 Five steel, single-walled, aboveground storage tanks (ASTs) are located in the central 
portion of the Subject Property.  The tanks are located on a concrete pad with a small 
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discontinuous curb present along the edge of the pad.  The area where vehicles fill up 
adjacent to the tanks is situated on gravel (i.e., no concrete pad).  The pad and curb do 
not provide 100% containment for any one of the tanks in the event of a leak or 
breach from one of the tanks.  The tanks did not show any signs of leaking and/or 
spilling; however, the tanks are not in full or complete containment and the fill area is 
not on a containment pad.  

Additional investigation as described in Section 7.2 to further define the environmental 
conditions at the Subject Property is warranted.  
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2.0 Introduction 

2.1 Location and Legal Description 

This document and the study completed to create it represent a Phase I Environmental Site 
Assessment (ESA) of the following five parcels of land located along Robbins Road in Grand 
Haven Township, Ottawa County, Michigan 49417 (Subject Property).  The Subject Property 
is located on the south side of Robbins Road approximately 525 feet east of its intersection 
with 172nd Avenue.   

The map coordinates are approximately the Northeast 1/4 of Section 33 of Grand Haven 
Township (T08N R16W), Ottawa County Michigan.  The Subject Property is approximately 
13.78-acres total, comprised of the following five tax parcel identification numbers:  

Tax Parcel Identification # Approx. Acres Address 

70-03-33-200-035 2.881 17114 Robbins Road 

70-03-33-200-007 1.781 17134 Robbins Road 

70-03-33-200-056 1.447 V/L Robbins Road 

70-03-33-200-070 4.920 V/L Robbins Road 

70-03-33-200-077 2.750 V/L Robbins Road 

Figure 1 is a site location map, Figure 2 contains a 2014 aerial photograph and a street view 
image, and Figure 3 contains the local tax map.  Appendix A contains photographs taken 
during the site inspection and Appendix B contains the legal descriptions. 

2.2 Purpose 

The objective of the Phase I ESA was to identify, to the extent feasible pursuant to the 
processes prescribed herein, indications of possible environmental contamination, known as 
recognized environmental conditions (RECs).  It is intended to satisfy the “all appropriate 
inquiry” requirements established under the federal Superfund law, federal regulations in 40 
CFR Part 312, and Part 201 of Michigan’s NREPA, PA 451 of 1994.  Recognized 
environmental conditions are generally defined as the presence, or likely presence, of any 
hazardous substances or petroleum products in, on, or at a property: due to any release to the 
environment; under conditions indicative of a release to the environment; or, under 
conditions that pose a material threat of a future release to the environment.  De minimis 
conditions are not recognized environmental conditions. 

2.3 Detailed Scope of Services 

The scope of services was defined in accordance with the American Society for Testing and 
Materials Standard for Phase I ESAs (ASTM Standard E1527-13).  Words or terms shown in 
italics in this document are defined in the ASTM Standard.   

A records review, site reconnaissance, interviews and evaluation were conducted, and this 
document produced.  Specific sources, records, and resources utilized in conducting and 
preparing this Phase I ESA are documented in Section 7.7 References. 
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2.4 General Limitations 

Westshore's Phase I ESA of the Subject Property was performed in accordance with ASTM 
Standard E1527-13 and good commercial and customary practice in the fields of 
environmental engineering and science.  This statement is in lieu of other statements either 
expressed or implied.  Westshore is not responsible for independent conclusions, opinions, or 
recommendations made by others based on the information contained in this report. 

During the performance of this Phase I ESA, no limiting conditions or exceptions which 
would be expected to materially affect the results of this Phase I ESA were encountered, 
unless otherwise expressly noted in this report.  As is the case with any investigation of 
limited scope, site conditions may vary from those observed and witnessed on the date of the 
site reconnaissance/walk-through survey.  The possibility of the discovery of the presence of 
hazardous substances that are not anticipated and/or were neither witnessed nor identified on 
the date of the site reconnaissance cannot be completely eliminated.  Westshore cannot offer 
any form of warranty and/or guarantee that the Subject Property does not contain hazardous 
substances and/or conditions per the results of performing this ESA. 

2.5 Significant Assumptions 

In the course of our work, we assumed that the documents and interview information we 
obtained were true and correct.  When using our professional judgment to discern more 
important items from less important items also involved making assumptions; such 
assumptions were based on our experience, training, and knowledge of ESA work. 

2.6 Special Terms and Conditions 

Westshore was not aware of special terms and/or conditions for this work. 

2.7 Reliance 

This work may be relied upon by Tysman Companies, LLC, Community Shores Bank, and 
their assignees.  The scope of services performed in the execution of this evaluation may not 
be appropriate to satisfy the needs of other users, and use or re-use of this report or its 
evaluations are at the risk of said users.  This report may not be used or relied upon by any 
other third party without the written consent of Westshore Consulting.  Readers of this report 
are encouraged to call Westshore at (231) 777-3447 if they have any questions. 
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3.0 User Provided Information 

Mr. Chad Bush, is a representative of the User of this Phase I ESA, and is also a 
representative of the Owner of the Subject Property.  Mr. Bush was  provided a questionnaire 
that listed a battery of questions designed to obtain any knowledge with regard to any past, 
present or suspected environmental contamination on the Subject Property and/or adjacent or 
nearby properties. Mr. Bush completed the questionnaire on Nay 11, 2017, and a copy is 
included in Appendix G.   

3.1 Title Records 

A copy of a Title Insurance Policy for the Subject Property was provided by the User 
(Appendix B).  The provided title data for the Subject Property was reviewed.  This record 
review should not be construed to be a title search or chain of title.  The data referenced 
various deeds, mortgages, utilities and right-of-way easements, a and other typical real estate 
transactions for the Subject Property parcels.  The provided title records did not identify any 
environmental liens filed or recorded against the Subject Property under federal, tribal, state, 
or local law. 

3.2 Environmental Liens or Activity and Use Limitations 

Mr. Bush did not indicate any knowledge of any existing environmental liens or activity use 
limitations the Subject Property parcels. 

3.3 Specialized Knowledge 

Mr. Bush did not have any specialized knowledge indicating environmental concerns with 
regard to the use of the Subject Property parcels.  Mr. Bush did mention that there are several 
ASTs containing fuel on the Subject Property; however, he also stated in the questionnaire 
that he had no knowledge of leaks, spills, or environmental problems on the Subject 
Property.  

3.4 Valuation Reduction for Environmental Issues 

Mr. Bush reported no knowledge of a reduction in the value of the Subject Property parcels 
as a result of specific environmental issues. 

3.5 Commonly Known or Reasonably Ascertainable Information 

Mr. Bush did not have any knowledge of any commonly known or reasonably ascertainable 
environmental concerns regarding the Subject Property parcels.   

3.6 Reason for Performing Phase I ESA 

This Phase I ESA was completed in support of a refinancing of the Subject Property, by the 
User and the User’s desire to soundly manage environmental risk.  This Phase I ESA will be 
utilized to satisfy the due diligence qualification requirements for the innocent landowner, 
contiguous property owner or bona fide prospective purchaser defenses to liability under the 
federal Superfund law (the Comprehensive Environmental Response, Compensation, and 
Liability Act or CERCLA) as defined in 42 USC Section 9601(35)(B)) and Part 201 of 
Michigan’s Natural Resources and Environmental Protection Act (NREPA) PA 451 of 1994. 

3.7 Other User Provided Information 

The User did not provide any other information.  
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4.0 Records Review 

4.1 Standard Environmental Record Sources   

On May 09, 2017, Westshore obtained a third party search of government databases 
containing information on sites of potential environmental concern in the vicinity of the 
Subject Property.  This search met the requirements of the applicable Phase I ESA standard 
(ASTM E1527-13) and a copy of the report is provided in Appendix C.   

The Subject Property was listed in only one of the databases searched, the Waste Data 
System (WDS) tracks activities at facilities regulated by the Solid Waste, Scrap Tire, 
Hazardous Waste, and Liquid Industrial Waste programs.    

The database search identified 28 other sites of potential environmental concern with the 
specified search distances, some of which were duplicates.  Westshore reviewed these 
listings and determined that none of these other listed sites are likely to have adverse impact 
upon the Subject Property from contaminant migration (i.e., groundwater migration and/or 
vapor encroachment).  This assessment considered the distances and/or directions of each 
listed site from the Subject Property or the status of these listed sites, and the Environmental 
Professional’s working knowledge of the Subject Property vicinity were all utilized to make 
these determinations. 

The database report identified one (1) orphan site that could not be mapped with the available 
information by the database search company.  Westshore also reviewed this listing and 
determined that this listed site is not likely to have adverse impact upon the Subject Property 
from contaminant migration (i.e., groundwater migration and/or vapor encroachment). 

4.2 Additional Environmental Record Sources 

The MDEQ, Office of Oil, Gas, and Minerals online interactive GeoWebFace mapping 
system was reviewed for oil and gas wells and mining sites, and associated geologic 
information including potable water well records.  MDEQ online records for underground 
storage tanks (USTs), leaking underground storage tanks (LUSTs), and the inventory of Part 
201 facilities were reviewed for the Subject Property and vicinity.  MDEQ online records in 
the Wellogic statewide groundwater database, and the Office of Drinking Water and 
Municipal Assistance scanned water well record retrieval system were reviewed for the 
Subject Property and vicinity.  Excerpts of the associated maps and records identified are 
included in Appendix D. 

Based upon the review of oil and gas wells and mining sites, no oil, gas or brine wells were 
present within approximately 1.0 mile of the Subject Property.   

The Subject Property was not listed in the UST and LUST databases.  The Subject Property 
was not listed in the MDEQ inventory of Facilities (i.e., no BEAs have been prepared and 
submitted for the Subject Property).  Five locations to the west along Robbins Road are listed 
as having Baseline Environmental Assessments (BEAs) completed and/or as being Part 201 
facilities.  These five locations were also listed in the database search conducted and 
discussed in Section 4.1 above.  

The Subject Property did not have any wells listed in the Wellogic System or the scanned 
water well record retrieval system.  No water wells were listed on adjacent properties.  Some 
wells are located within approximately 0.25 miles of the Subject Property. 
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4.3 Physical Setting Sources 

The USGS topographic map, Grand Haven Quadrangle, dated 1972 and photo-inspected 
1980 (Figure 1), shows the Subject Property mainly as vacant undeveloped land with two 
residential dwellings in the northwest corner along Robbins Road.  The Subject Property is 
located approximately 605 feet above mean sea level.  The most notable surface water 
features observed on the map are the Grand River located approximately 1.35 miles 
northeast, an unnamed bayou of the Grand River located approximately 0.86 miles northeast, 
Pottawatomie Bayou located approximately 1.44 miles southeast, and Lake Michigan located 
approximately 1.31 miles west.  Local topography and surface water features indicate the 
regional groundwater flow is likely east towards the river and the bayou.   

4.4 Historical Use Information on the Subject Property 

Information pertaining to the past uses of the Subject Property came from the sources 
discussed above, interviews discussed in Section 6.0, and a review of municipal files, city 
directories, and historical aerial photographs as discussed below.   

Historical fire insurance maps were not available for the Subject Property or vicinity.  

Local Municipal Files 

The Ottawa County Equalization and the City of Grand Haven Assessor’s Office internet 
database records were reviewed, portions of which are provided in Appendix B.  Freedom of 
Information Act (FOIA) requests were sent to the Ottawa County Environmental Health 
Department and the City of Grand Haven Fire Department to obtain copies of any records or 
files they might have with regard to environmental concerns at the Subject Property or 
vicinity. The Grand Haven, Permits Department was visited in person to review any files 
they might have with regard to environmental concerns at the Subject Property or vicinity. 

The Ottawa County Equalization online information indicated that all five parcels comprising 
the Subject Property are currently owned by the William J. Tysman Trust.   The records 
indicated that all of the parcels are zoned C-1 (commercial) except the Parcel #70-03-33-200-
070 which is zoned I-1 (industrial).  Parcel 70-03-33-200-035 has a 768 square foot building 
listed on it, and Parcel #70-03-33-200-007 has a 480 square foot building listed on it; the 
remaining parcels are not listed as having any building currently or previously.  No 
environmental liens or land use restrictions were listed on the reviewed records.  The Ottawa 
County GIS online mapping system listed the current owner of all five parcels comprising the 
Subject Property as Chad D. Bush.  

The Ottawa County Environmental Health Department had records regarding the on-site 
septic sewage system, however, did not have any files or records indicating any potential 
environmental concerns. 

The City of Grand Haven Fire and Building Departments did not have any files or record 
indicating any potential environmental concerns.  

City Directories 

Polk’s City Directories for 2016 through 1952 were reviewed at approximate five-year 
intervals at the Loutit Public Library in Grand Haven, Michigan (Appendix E).  The Subject 
Property address at 17114 Robbins Road from 2016-1963 under William Tysman Trucking, 
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Snowplowing, and Mobile Storage Companies.  Before 1963, the Subject Property was not 
listed. 

Aerial Photographs 

A total of eight (8) aerial photographs depicting the Subject Property were reviewed: 1938, 
1981, 1994, 1997, 1999, 2004, 2008, and 2014 (Appendix F and Figure 2).  Scale and quality 
varied and limited interpretation. 

The 2014 aerial shows the Subject Property parcels as they appeared at the time of the Phase 
I ESA (i.e., four  (4) buildings/structures: an office building, a shop building, a small garage 
building, and a salt barn, with  stock piles of materials and semi-trailers and vehicles parked 
across the Subject Property.   

The 2008 and 2004 aerials show the Subject Property similar to the 2014 aerial except there 
is a small shed present on the 2008 aerial on the northwest parcel that is not present on the 
2014 aerial.    

The 1999 through 1994 aerials are similar to 2004 aerial except there is a house present on 
the northwest parcel that is not present on the 2004 aerial.  

The 1981 aerial was of poor quality, however, appeared to show the Subject Property as 
mainly undeveloped wooded land with some possible residential homes along Robbins Road.  

The 1938 aerial depicts the Subject Property as undeveloped land with possible agricultural 
use; Robbins Road did not exist in this aerial.  

4.5 Historical Use Information on Adjoining Property 

City Directories 

Historical city directories were reviewed as discussed above.  The adjacent properties to the 
north and east of the Subject Property were listed as doctor offices and banks from 2016 to 
1983, as residential dwellings from 2016 to 1963, and as a mobile home repair operation 
from 1993 to 1988.  Further to the east an elementary school was listed from 2016 to 1973.  
The adjacent properties to the west were listed as a hair salon from 2007 to 2003, and as a 
store plaza with a grocery store from 1988 to 1983.  Further to the west across 172nd Avenue 
a gas station and oil change operation was listed from 2016 to 1988 and a grocery store was 
listed in 1998.  The adjacent property to the south was listed as residential from 2016 to 
2003.   

Aerial Photographs 

Historical aerial photographs were reviewed as discussed above.  The 2014 and 2008 aerials 
show the adjacent parcels to the Subject Property as they appeared at the time of the Phase I 
ESA (i.e., a shopping center west, multi-family housing south, undeveloped woodland east, 
commercial operations and residential dwellings north).  

The 2004 through 1997 aerials show the adjacent parcels similar to the 2008 aerial except 
there is no multi-family dwellings located adjacent south.  

The 1994 aerial is similar to the 1997 aerial except there is no commercial buildings located 
on the adjacent parcels north on the 1994 aerial.  

The 1981 aerial shows the vicinity with residential homes and undeveloped wooded land.  
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The 1938 aerial depicts the adjacent parcels as undeveloped with agricultural use.  

4.6 Previously Conducted Reports and/or Investigations 

Two previously prepared/conducted reports or investigations for a portion of the Subject 
Property were provided by the User of this Phase I ESA or were discovered by checking 
standard sources, a Phase I ESA and Phase II ESA conducted in August 2014 for two parcels, 
one of which is now part of the Subject Property (i.e., Parcel # 70-03-33-200-070).   

The Phase I ESA discovered one REC with respect to the two parcels (the Subject Property); 
the government databases reviewed listed three sites to the west of the Subject Property 
parcels:  

The former Dake Press Corporation  
724 Robbins Road, Grand Haven, MI 49417 
The former Robbins Road Hardware 
948 Robbins Road, Grand Haven, MI 49417 
Brimarc, Inc. 
947 Robbins Road, Grand Haven, MI 49417 

Westshore believed these sites had the potential to adversely affect the Subject Property via 
contaminant migration (groundwater migration and/or vapor encroachment).  The report 
recommended further investigation to define the environmental conditions of the Subject 
Property.   

Subsequent to completing the Phase I ESA listed above, a limited Phase II ESA was 
conducted to investigate the three listed sites of concern located to the west of the Subject 
Property. The Phase II ESA involved conducting reviews of the Michigan Department of 
Environmental Quality files/records for each of the listed sites.  The Phase II ESA concluded 
that none of the three (3) listed sites of concern had a significant potential to impact the 
Subject Property of the (August 2014) Phase I ESA via contaminant migration.  
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5.0 Site Reconnaissance 

5.1 Methodology and Limiting Conditions 

Mr. Roger Bour, Westshore Project Manager, inspected the Subject Property on May 11, 
2017 by walking the grounds and making observations.   Mr. Bour had full access to all of 
the parcels comprising the Subject Property as well as the four (4) structures located on the 
Subject Property.   

The weather was partly clear and warm, with no impediment to observation of the ground 
surfaces for evidence of staining, stressed vegetation, stockpiled materials, and other 
indications of environmental concern.  Select photographs taken during the inspection are 
included in Appendix A. 

5.2 General Site Setting 

The Subject Property is located to the south of Robbins Road and east of 172nd Avenue.  The 
surrounding properties are mostly commercial and/or residential, with a large grocery store 
located adjacent west, residential dwellings located adjacent north and south, and commercial 
operations located northeast.   

The topography of the Subject Property is flat with some low lying areas on the Subject 
Property that appear to be seasonal wetlands and/or regulated wetlands.     

Several easements are located on the Subject Property to allow access to Consumers Power 
to service the sub-station located to the west of the Subject Property and a cell phone tower 
also located to the west of the Subject Property.     

5.3 Current Use and Improvements of Subject Property 

The Subject Property is currently utilized as an aggregate, road salt, landscaping materials 
sales and trucking operation.  Various types of aggregate (gravel, sand, stone, and road salt) 
and landscaping materials (wood chips, shredded bark, top soil) are stockpiled on the 
property and are sold.  Numerous empty semi-trailers are stored on the Subject Property also.  
The sold products are either loaded on to customer provided transportation or are delivered 
utilizing onsite supplied transportation (dump trucks and semi-trailers).   

The four buildings/structures on the Subject Property can be described as an office building 
(former small residence), a shop or maintenance building, a small garage building utilized for 
general storage, and a salt barn.  

5.4 Current Use of Adjoining Properties 

The adjoining properties to the Subject Property include a shopping center to the west, 
commercial office type buildings and residential developments to the north, undeveloped 
woodland to the east, and a multi-family residential development to the south.   An electrical 
substation and a mobile telecommunications tower/aerial are also present adjacent to the 
southwest.   
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5.5 Interior Observations 

Office Building 

The office building is a former residential type dwelling (house) that was converted or made 
into an office for the aggregate/landscaping business operation at the Subject Property.  The 
interior of this building consists of a lobby/reception area, and several rooms made into 
offices.  The interior of this building is non-remarkable from an environmental stand point.  

Shop or Maintenance Building 

The shop building is a (60’x150’) one story steel frame building with concrete floor, three (3) 
overhead doors are located on the east side.  The interior is divided into a main work area, an 
office area with a mezzanine above it, and a separate smaller work area or bay.  The interior 
of the building has floor drains evenly spaced across the main work space area.  The floors in 
the building were in good shape with no cracks, holes or fissures in it.  However, the floor in 
the main work space area was heavily stained with oil around one of the floor drains.  Several 
vehicles were stored in the main work area. 

An air compressor, two 500-gallon above ground tanks holding motor oil, and several 55-
gallon drums containing oil, were located in the small work area.  None of the tanks were 
observed to be leaking or spilling.   Smaller containers of lubricants and cleaners were noted 
in the small work area or bay.  Two floor drains were located in the smaller work area or bay.  

Garage Building  

The garage building is a small approximately 24’x24’ wooden, one story structure with a 
concrete floor. The interior contained several old vehicles, lawn implements, and 
miscellaneous debris (i.e., the interior was being utilized for general storage).  No hazardous 
materials were noted in the interior of this building.  

Salt Barn 

The salt barn is a three sided structure with half height concrete walls and floor, and fabric 
canopy utilized to store road salt.  The interior contained a stock pile of salt and was 
otherwise non-remarkable.  

Subsequent to inspecting the interior areas of the structures and buildings, one of the Site 
personnel named Matt, indicated that the floor drains in the Shop building all are connected 
to the City or Municipal sewer.   

5.6 Exterior Observations 

The Subject Property is currently in use as an outdoor storage area for landscaping materials, 
road salt, various aggregates, and empty semi-trailers.   Various stockpiles of materials were 
noted during the site inspection, including wood chips, sand, boulders, gravel, and stones, 
shredded bark, dyed wood chips, top soil, etc.   

Numerous semi-trailers are located on the Subject Property.  Several cargo containers were 
also located at various locations.  The interior of trailers and containers were not inspected.  
None of the trailers or containers were observed to be leaking or spilling any contents to the 
ground surface or exterior.  

Vegetation, weeds, small trees, and lawn areas are present around the Subject Property.  A 
low lying area that contained water at the ground surface is located on the western margin of 
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the Subject Property, approximately northwest of the shop building.  This low lying area 
appears to be a seasonal wetland, and potentially a regulated wetland.  

Five steel, single-walled, ASTs are located in the central portion of the Subject Property.  
Each of these tanks is approximately 1,000 gallons in capacity.  According to site personnel 
the tanks contain gasoline, diesel fuel, and off-road diesel fuel.  The tanks are located on a 
concrete pad with a small discontinuous curb present along the edge of the pad.  The area 
where vehicles fill up adjacent to the tanks is situated on gravel (i.e., no concrete pad).  The 
pad and curb do not provide 100% containment for any one of the tanks in the event of a leak 
or breach from one of the tanks.  

There were no signs of pits, ponds, lagoons, below ground storage tanks, monitoring wells, 
fill ports, vents, or signs of hazardous materials mismanagement on the Subject Property.   
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6.0 Interviews 

6.1 Interview with Owner 

Mr. Chad Bush is the representative of the User of this Phase I ESA and is also the Owner 
representative of the Subject Property.  Mr. Bush’s interview information is included in 
Section 3.0 of this Phase I ESA.  

6.2 Interview with Key Site Manager  

No other site managers were interviewed.   

6.3 Interviews with Occupants 

No other occupants were interviewed. 

6.4 Interviews with Past Owners, Operators, and Occupants 

No past owners, operators, or occupants were available for interview. 

6.5 Interviews with State and/or Local Governmental Officials 

No local government officials were interviewed for this Phase I ESA.  The relevant State and 
Local government files and records were reviewed via FOIA and are discussed in Sections 
4.2, 4.4 and 4.6 of this Phase I ESA. 

6.6 Interviews with Others 

No others were interviewed for this Phase I ESA.  
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7.0 Evaluation 

7.1 Findings 

The Subject Property parcels are located within Grand Haven Township in a commercial area 
that was developed in the late 1960s and early 1970s.  Prior to that time the Subject Property 
parcels were hay and celery fields.  The Subject Property is currently being utilized for 
outdoor storage for landscaping materials and trucking, and appears to have been utilized as 
such since the late 1960s and early 1970s.   

The databases searched did not identify the Subject Property as an environmental concern or 
REC.  The databases searched did identify 28 sites of environmental concern in the general 
vicinity of the Subject Property. Westshore reviewed these listings and determined that none 
of these listed sites present a significant potential for contaminant migration onto the Subject 
Property via groundwater flow or vapor encroachment; therefore, are not RECs.  The 
distance and/or direction of the sites from the Subject Property, the listed status of sites, and 
the Environmental Professional’s working knowledge of the Subject Property vicinity were 
all utilized to make these determinations.  

Five steel, single-walled, ASTs are located in the central portion of the Subject Property.  
The tanks are located on a concrete pad with a small discontinuous curb present along the 
edge of the pad.  The area where vehicles fill up adjacent to the tanks is situated on gravel 
(i.e., no concrete pad).  The pad and curb do not provide 100% containment for any one of 
the tanks in the event of a leak or breach from one of the tanks.  The tanks did not show any 
signs of leaking and/or spilling; however, the fact that the tanks are not in full or complete 
containment and the fill area is not on a containment pad determines that the tanks are a REC.  

The floors in the maintenance building are significantly stained with oil, and floor drains are 
present in the buildings.  The floor drains are reported to discharge to the municipal sanitary 
sewer and the concrete floor in the building is in excellent shape with no cracks, holes or 
fissures leading to the sub surface.  Therefore, the oil staining and floor drains are not RECs.  

No other RECs were identified with respect to the Subject Property. 

7.2 Opinion 

Westshore has conducted all appropriate inquiry into the environmental conditions of the 
Subject Property, by utilizing standard sources.   

This assessment has revealed one REC in connection with the Subject Property which is the 
five (5) ASTs located in the central portion of the Subject Property.  These storage tanks do 
not have complete secondary containment that would have prevented any leaks or spills from 
impacting the subsurface.  Furthermore, the area where vehicles actually “fill-up” or dispense 
the fuel is located on bare soil.  The tanks are required to have 100% secondary containment 
and the fill-up or dispensing area should be located on concrete at a minimum.  

The presence of the five (5) ASTs with volumes totaling above 1320-gallons indicates that 
the Subject Property is subject to Federal and State Spill Pollution Prevention and 
Countermeasures Plan (SPCC) regulations and Pollution Incident Prevention Plan (PIPP) 
regulations, respectively.   
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Further investigation to determine the environmental status of the subsurface soil and/or 
groundwater around and/or adjacent to the ASTs is warranted.  Phase II ESA soil and 
groundwater sampling is recommended to determine the absence or presence of 
contamination that may have occurred as a result of the existing AST fuel tanks and fuel 
dispensing from them.   

Preparation of a SPCC plan is recommended and warranted as well as installation of 
appropriate spill containment devices or structure for the ASTs and fuel dispensing area.    

7.3 Data Gaps 

Reasonably ascertainable, standard historical sources were not adequate for fully 
delineating the complete history of developed use prior to 1938.  This is a common 
occurrence and this data failure did not appear to present a significant data gap as 
information was adequate for meeting the Phase I ESA performance standard.   

No other data gaps were noted for this Phase I ESA. 

7.4 Conclusions 

Westshore Consulting has performed a Phase I ESA in conformance with the scope and 
limitations of ASTM Practice E1527-13 of the following five parcels of land located along 
Robbins Road in Grand Haven Township, Ottawa County, Michigan 49417 (Subject 
Property).  The five parcels are: 

 17114 Robbins Road (70-03-33-200-035)  17134 Robbins Road (70-03-33-200-007) 

 V/L Robbins Road (70-03-33-200-056)  V/L Robbins Road (70-03-33-200-070) 

 V/L Robbins Road (70-03-33-200-077)  

Any exceptions to, or deletions from this practice are described in Section 2.4 of this report.   

This assessment has revealed no evidence of recognized environmental conditions in 
connection with the Subject Property, except for the following:  

 Five steel, single-walled, aboveground storage tanks (ASTs) are located in the central 
portion of the Subject Property.  The tanks are located on a concrete pad with a small 
discontinuous curb present along the edge of the pad.  The area where vehicles fill up 
adjacent to the tanks is situated on gravel (i.e., no concrete pad).  The pad and curb do 
not provide 100% containment for any one of the tanks in the event of a leak or 
breach from one of the tanks.  The tanks did not show any signs of leaking and/or 
spilling; however, the tanks are not in full or complete containment and the fill area is 
not on a containment pad.  

Additional investigation as described in Section 7.2 to further define the environmental 
conditions at the Subject Property is warranted.  

7.5 Additional Services 

No additional services, beyond general consulting on the work and findings of this Phase I 
ESA were performed.  Westshore briefly addressed selected business environmental risk 
issues in Section 8.0. 
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7.6 Limiting Conditions/Deviations 

Westshore is aware of no deviations from ASTM Practice E1527-13 in this Phase I ESA.  
Minor variations within the guidelines published by ASTM were made according to 
Westshore’s professional judgment, the variation in available information, and any described 
limitations. 
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7.8 Signatures of Environmental Professionals 

This Phase I ESA was completed by Mr. Roger A. Bour and reviewed by Ms. Jenifer L. 
Garwood.  We declare that, to the best of our professional knowledge and belief, we meet the 
definition of Environmental Professional as defined in Section 312.10 of 40 CFR 312.  We 
have the specific qualifications based on education, training, and experience to assess a 
property of the nature, history, and setting of the Subject Property.  We have developed and 
performed the all appropriate inquiries in conformance with the standards and practices set 
forth in 40 CFR Part 312. 

 
 
 
   06/05/2017  
Roger A. Bour  Date 
Senior Project Manager 
 
 
 
   06/05/2017  
Jenifer L. Garwood  Date 
Environmental Project Manager 
 
 

7.9 Qualifications of Environmental Professionals 

The qualifications of the Environmental Professionals for this Phase I ESA follow. 
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ROGER A. BOUR 
Senior Environmental Project Manager 

 
Education 
B.S., Water Science, Northern Michigan University, 1985 

Continuing Education, Business, Grand Valley State 
University, 1986-1990 

YEARS IN PROFESSION - 32 
 

 

Certifications and Training 

 ASTM Risk Based Corrective Action  

 Brownfield Redevelopment & Environmental Due 
Diligence 

 Contract and Project Management 

 OSHA 40-Hour Personal Protection Safety Course 1997 
and Refreshers 1998-2012 (Handling Hazardous 
Materials) 

 Environmental Regulation and Groundwater Monitoring 

 MDEQ Part 201 Cleanup Criteria Training 

 
Mr. Bour provides and oversees a wide range of Westshore services, including coordinating multiple 
technical services for complex property transactions and/or remedial actions.  Mr. Bour meets the meet the 
definition of Environmental Professional as defined in Section 312.10 of 40 CFR 312.  He has the specific 
qualifications based on education, training, and experience.  He takes lead responsibility for Brownfield 
and Environmental Site Assessment services and has extensive experience and knowledge in Phase I, II 
and III Site Assessments, Baseline Environmental Assessments and Due Care Plans.  Mr. Bour has a broad 
background in all types of regulatory compliance issues including air, stormwater, wastewater, 
groundwater, waste management, hazardous waste, spill contingency planning, OSHA, MIOSHA, MSHA, 
land and dredge.  Mr. Bour also has extensive experience in regulatory compliance for mining, railroad, 
power generation, trucking/distribution, defense contractors, automotive parts manufacturing, food 
service, furniture manufacturing, chemical manufacturing, and other commercial/industrial operations. 

Mr. Bour also has knowledge as a wet chemistry laboratory technician, sampling of groundwater, surface 
water, waste, and wastewater.  He has conducted treatability studies of industrial and municipal 
wastewater, and is a certified commercial and industrial wastewater treatment plant operator (16 
classifications). 

Westshore Consulting, Muskegon, Michigan (2012-current) – Senior Environmental Project Manager 

Trace Analytical Laboratories, Inc., Muskegon, Michigan. (2010-2012) – Project Manager 

Lakeshore Environmental, Inc., Grand Haven, Michigan (1997-2010) – Senior Project Manager 

WW Engineering and Science/Earth Tech, Grand Rapids, Michigan (1991-1997) – Project Scientist 

Dell Engineering/Environmental Services, Inc., Holland, Michigan (1985-1991) – Project Scientist/Lab+ Field Technician 

 
Areas of Expertise 

 Environmental Science and Management 

 Regulatory Compliance and Environmental Laws and 
Policy 

 Environmental Investigations and Site Assessments 
(Phase I, II, III, BEA, and Due Care Plans) 

 Land Use, Development and Brownfield Redevelopment 

 Surface Water, Stormwater and Watershed Management 

 Environmental Sampling and Testing 

 Environmental Liability Evaluation 

 Hydrogeologic Investigations and Remedial Action 
Associated with Underground Storage Tank and 
Industrial Facilities 

 Analysis of Environmental Samples for Contaminants 
using Volatile and Semi-Volatile EPA Methods 

 
  



 WESTSHORE CONSULTING 
 

 
Phase I ESA, 5 Parcels along Robbins Road, Grand Haven, MI Page 19 
Tysman Companies, LLC June 5, 2017 

JENIFER L. GARWOOD 
Environmental Project Manager/Administrative Assistant 

 
Education 
A.A.S., Drafting, Muskegon Community College, 1992 

YEARS IN ENVIRONMENTAL PROFESSION – 14 
YEARS IN ADMINISTRATIVE PROFESSION – 29 

 

Certifications and Training 

 Michigan Department of Environmental Quality, 
Environmental Compliance Conference, 2006 

 Environmental Data Resources, All Appropriate 
Inquiries and Liability Rules 

 Commonground University, Environmental Due 
Diligence 101, September 2009 

 Eastern Michigan University, QS-9000 Internal Auditor 
Training  

 Eastern Michigan University, Reliability and 
Maintainability Training 

 
Ms. Garwood’s responsibilities include environmental site assessments and support of environmental 
due diligence activities.  Ms. Garwood meets the meet the definition of Environmental Professional 
as defined in Section 312.10 of 40 CFR 312.  She has the specific qualifications based on education, 
training, and experience.  In addition, Jenifer is responsible for administrative assistant activities, and 
has a wide range of experience with a variety of computer programs.  Jenifer’s responsibilities are 
diverse, working with the preparation of client specific documents, specification documents, and 
marketing documents.  She is responsible for maintaining project tracking databases, maintaining and 
researching state and municipal permits and forms, and environmental compliance support and 
research. 

Prior to joining Westshore Consulting, Jenifer was a Management Representative responsible for 
establishing, implementing and maintaining the ISO-9001, QS-9000 with Tooling and Equipment 
Supplement quality systems for Hayes Lemmerz International – Equipment and Engineering.  In 
addition, she was responsible for implementing and training personnel on the computer systems for 
tracking job progress, a drafting detailer utilizing AutoCAD and creating company standard product 
drawings.  Other duties included support for engineering, accounting and management personnel, 
including specialized financial reports, maintaining company standards, and controlling customer 
drawings and specifications. 

Westshore Consulting, Muskegon, Michigan (2002-current) – Environmental Project Manager/Administrative Assistant 

Hayes Lemmerz International Equipment & Engineering, Montague, Michigan (1988-2002) – Management Representative 

 
Areas of Expertise 

 Environmental Database Management 

 Phase I Environmental Site Assessments 

 Environmental Due Diligence Research 

 Environmental Report Preparation 

 Project Tracking Databases 
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8.0 Non-Scope Considerations 

Beyond the ASTM Standard scope for Phase I ESAs, Westshore briefly addressed the 
following business environmental risk issues: 

 Wetlands:  Westshore did not complete a wetland survey or delineation of the 
Subject Property during this Phase I ESA.  The MDEQ wetlands online map viewer 
was reviewed for any potential wetland records that relate to the Subject Property and 
the vicinity.  Wetland soils are documented on the Subject Property, however, no 
regulated wetlands are depicted on the Subject Property.  Wetland areas, possibly 
seasonal, were observed on the west margin of the Subject Property.  Prior to 
conducting any construction or land disturbance in the area between the maintenance 
building and the west property boundary, it may be prudent to conduct a wetland 
survey or assessment.   

 Asbestos:  Westshore did not complete an asbestos survey or asbestos sampling of 
the buildings and their construction materials.  Based on the ages of the buildings or 
parts thereof, asbestos may be present in the construction materials. No obvious 
potential asbestos containing materials were noted during the site inspection. 
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Owner and Taxpayer Information

Owner TYSMAN WILLIAM J TRUST
17114 ROBBINS RD
GRAND HAVEN, MI 49417

Taxpayer SEE OWNER INFORMATION

General Information for Tax Year 2015

Property Class INDUSTRIAL Unit 16 GRAND HAVEN CHARTER TWNSP
School District Grand Haven Assessed Value $88,100
MAP # Not Available Taxable Value $37,858
LABEL SETUP Not Available State Equalized Value $88,100
SAD'S Not Available Date of Last Name Change Not Available
USER ALPHA 3 Not Available Notes Not Available
Historical District Not Available Census Block Group Not Available
FOR SALE Not Available Exemption No Data to Display

Principal Residence Exemption Information

Homestead Date No Data to Display

Principal Residence Exemption June 1st Final

2015 0.0000 % 0.0000 %

Previous Year Information

Land Information

Zoning Code I-1 Total Acres 4.920
Land Value Not Available Land Improvements $0
Renaissance Zone No Renaissance Zone Expiration Date No Data to Display
ECF Neighborhood Not Available Mortgage Code Not Available
Lot Dimensions/Comments No Data to Display Neighborhood Enterprise Zone No

Legal Description

PART OF N 3/4 OF NW 1/4 OF NE 1/4 COM S 980.61 FT & S 89D 28M 46S E 556.54 FT FROM N 1/4 COR, TH N 02D 13M 27S E 52 FT,S 89D 28M 46S E 250 FT, N 
02D 13M 27S E 200 FT, N 89D 28M 46S W 250 FT, N 02D 13M 27S E 74.74 FT, S 89D 44M 33S E 802.48 FT, S 0D 42M 10S W 330.28 FT, TH N 89D 28M 46S W 811.14 
FT TO BEG. SEC 33 T8N R16W. BLL LOCATED ON THIS PARCEL 70-03-33-200-905, 70-03-33-200-906, 70-03-33-200-907

Land Division Act Information

ROBBINS RD  GRAND HAVEN, MI 49417    (Property Address)
Parcel Number: 70-03-33-200-070

Property Owner:  TYSMAN WILLIAM J TRUST
Summary Information
> Assessed Value: $88,100 | Taxable Value: $37,858 > Property Tax information found

Item 1 of 1 1 Image / 0 Sketches

Year MBOR Assessed Final SEV Final Taxable

2014 $88,100 $88,100 $37,262

2013 $88,100 $88,100 $36,676

2012 $98,400 $98,400 $35,817

Lot(s) Frontage Depth

No lots found.

Total Frontage:  0.00 ft Average Depth:  0.00 ft

Wednesday, May 17, 2017



Date of Last Split/Combine No Data to Display Number of Splits Left 2
Date Form Filed No Data to Display Unallocated Div.s of Parent 0
Date Created No Data to Display Unallocated Div.s Transferred 0
Acreage of Parent 0.00 Rights Were Transferred Not Available
Split Number 0 Courtesy Split Not Available
Parent Parcel No Data to Display

Sale History

**Disclaimer: BS&A Software provides AccessMyGov.com as a way for municipalities to display information online and is not responsible for the content or accuracy of the data herein. This data is provided for 
reference only and WITHOUT WARRANTY of any kind, expressed or inferred. Please contact your local municipality if you believe there are errors in the data. 

Copyright © 2017 BS&A Software, Inc. 

Sale Date Sale Price Instrument Grantor Grantee Terms of Sale Liber/Page

06/16/2009 $0.00 WD TYSMAN WILLIAM 
J-NANCY

TYSMAN WILLIAM J 
TRUST

INVALID 2009-0028388

12/02/1992 $90,000.00 WD TYSMAN WILLIAM J OLD SALE 1663 0712

Wednesday, May 17, 2017



Owner and Taxpayer Information

Owner TYSMAN WILLIAM J TRUST
17114 ROBBINS RD
GRAND HAVEN, MI 49417

Taxpayer SEE OWNER INFORMATION

General Information for Tax Year 2015

Property Class COMMERCIAL Unit 16 GRAND HAVEN CHARTER TWNSP
School District Grand Haven Assessed Value $50,900
MAP # Not Available Taxable Value $35,196
LABEL SETUP Not Available State Equalized Value $50,900
SAD'S Not Available Date of Last Name Change Not Available
USER ALPHA 3 Not Available Notes Not Available
Historical District Not Available Census Block Group Not Available
FOR SALE Not Available Exemption No Data to Display

Principal Residence Exemption Information

Homestead Date No Data to Display

Principal Residence Exemption June 1st Final

2015 0.0000 % 0.0000 %

Previous Year Information

Land Information

Zoning Code C-1 Total Acres 2.750
Land Value Not Available Land Improvements $0
Renaissance Zone No Renaissance Zone Expiration Date No Data to Display
ECF Neighborhood Not Available Mortgage Code Not Available
Lot Dimensions/Comments 318.04 X 376.63 Neighborhood Enterprise Zone No

Legal Description

PART OF N 3/4 OF NW 1/4 OF NE 1/4 COM S 89D 44M 33S E 1379.74 FT & S 0D 42M 10S W 280 FT FROM N 1/4 COR, TH N 89D 44M 33S W 224.99 FT, S 0D 42M 
10S W 76.63 FT N 89D 44M 33S W 93.05 FT, S 0D 42M 10S W 300 FT, S 89D 44M 33S E 318.04 FT, N 0D 42M 10S E 376.63 FT TO BEG. SEC 33 T8N R16W

Land Division Act Information

Date of Last Split/Combine 01/26/2008 Number of Splits Left 0

ROBBINS RD  GRAND HAVEN, MI 49417    (Property Address)
Parcel Number: 70-03-33-200-077

Property Owner:  TYSMAN WILLIAM J TRUST
Summary Information
> Assessed Value: $50,900 | Taxable Value: $35,196 > Property Tax information found

No Images Found

Year MBOR Assessed Final SEV Final Taxable

2014 $51,700 $51,700 $34,642

2013 $51,700 $51,700 $34,097

2012 $58,200 $58,200 $33,298

Lot(s) Frontage Depth

No lots found.

Total Frontage:  0.00 ft Average Depth:  0.00 ft

Wednesday, May 17, 2017



Date Form Filed No Data to Display Unallocated Div.s of Parent 0
Date Created 01/26/2008 Unallocated Div.s Transferred 0
Acreage of Parent 2.75 Rights Were Transferred Not Available
Split Number 6 Courtesy Split Not Available
Parent Parcel 70-03-33-200-060

Sale History

**Disclaimer: BS&A Software provides AccessMyGov.com as a way for municipalities to display information online and is not responsible for the content or accuracy of the data herein. This data is provided for 
reference only and WITHOUT WARRANTY of any kind, expressed or inferred. Please contact your local municipality if you believe there are errors in the data. 

Copyright © 2017 BS&A Software, Inc. 

Sale Date Sale Price Instrument Grantor Grantee Terms of Sale Liber/Page

06/16/2009 $0.00 WD TYSMAN WILLIAM-
NANCY

TYSMAN WILLIAM J 
TRUST

INVALID 2009-0028388

12/02/1992 $90,000.00 WD 0 TYSMAN WILLIAM J OLD SALE 1663 0712

Wednesday, May 17, 2017



Owner and Taxpayer Information

Owner TYSMAN WILLIAM J TRUST
17114 ROBBINS RD
GRAND HAVEN, MI 49417

Taxpayer SEE OWNER INFORMATION

General Information for Tax Year 2015

Property Class COMMERCIAL Unit 16 GRAND HAVEN CHARTER TWNSP
School District Grand Haven Assessed Value $67,000
MAP # Not Available Taxable Value $35,362
LABEL SETUP Not Available State Equalized Value $67,000
SAD'S Not Available Date of Last Name Change Not Available
USER ALPHA 3 Not Available Notes Not Available
Historical District Not Available Census Block Group Not Available
FOR SALE Not Available Exemption No Data to Display

Principal Residence Exemption Information

Homestead Date No Data to Display

Principal Residence Exemption June 1st Final

2015 0.0000 % 0.0000 %

Previous Year Information

Land Information

Zoning Code C-1 Total Acres 1.447
Land Value Not Available Land Improvements $0
Renaissance Zone No Renaissance Zone Expiration Date No Data to Display
ECF Neighborhood Not Available Mortgage Code Not Available
Lot Dimensions/Comments No Data to Display Neighborhood Enterprise Zone No

Legal Description

PART OF NW 1/4 OF NE 1/4 COM S 89D 44M 33S E 904.75 FT & S02D 13M 27S W 33.02 FT FROM NW COR TH S 89D 44M 33S E 66.04 ALG S LI OF ROBBINS RD, S 
02D 13M 27S W 323.81 FT, S 89D 44M 33S E 100.89 FT, S 300 FT, W 174.39 FT, N 02D 13M 27S E 623.98 FT TO BEG. SEC 33 T8N R16W 1.69 NA

Land Division Act Information

ROBBINS RD  GRAND HAVEN, MI 49417    (Property Address)
Parcel Number: 70-03-33-200-056

Property Owner:  TYSMAN WILLIAM J TRUST
Summary Information
> Assessed Value: $67,000 | Taxable Value: $35,362 > Property Tax information found

No Images Found

Year MBOR Assessed Final SEV Final Taxable

2014 $67,600 $67,600 $34,806

2013 $67,600 $67,600 $34,258

2012 $76,100 $76,100 $33,456

Lot(s) Frontage Depth

Lot 1 66.04 ft 323.81 ft

Lot 2 174.39 ft 300.00 ft

Total Frontage:  240.43 ft Average Depth:  311.90 ft

Wednesday, May 17, 2017



Date of Last Split/Combine No Data to Display Number of Splits Left 0
Date Form Filed No Data to Display Unallocated Div.s of Parent 0
Date Created No Data to Display Unallocated Div.s Transferred 0
Acreage of Parent 0.00 Rights Were Transferred Not Available
Split Number 0 Courtesy Split Not Available
Parent Parcel No Data to Display

Sale History

**Disclaimer: BS&A Software provides AccessMyGov.com as a way for municipalities to display information online and is not responsible for the content or accuracy of the data herein. This data is provided for 
reference only and WITHOUT WARRANTY of any kind, expressed or inferred. Please contact your local municipality if you believe there are errors in the data. 

Copyright © 2017 BS&A Software, Inc. 

Sale Date Sale Price Instrument Grantor Grantee Terms of Sale Liber/Page

06/16/2009 $0.00 WD TYSMAN WILLIAM 
J-NANCY

TYSMAN WILLIAM J 
TRUST

INVALID 2009-0028388

08/24/1990 $41,000.00 WD 0 TYSMAN WILLIAM J OLD SALE 1430 0441

Wednesday, May 17, 2017



Owner and Taxpayer Information

Owner TYSMAN WILLIAM J TRUST
17114 ROBBINS RD
GRAND HAVEN, MI 49417

Taxpayer SEE OWNER INFORMATION

General Information for Tax Year 2015

Property Class COMMERCIAL Unit 16 GRAND HAVEN CHARTER TWNSP
School District Grand Haven Assessed Value $181,800
MAP # Not Available Taxable Value $181,800
LABEL SETUP Not Available State Equalized Value $181,800
SAD'S Not Available Date of Last Name Change Not Available
USER ALPHA 3 Not Available Notes Not Available
Historical District Not Available Census Block Group Not Available
FOR SALE Not Available Exemption No Data to Display

Principal Residence Exemption Information

Homestead Date No Data to Display

Principal Residence Exemption June 1st Final

2015 0.0000 % 0.0000 %

Previous Year Information

Land Information

Zoning Code C-1 Total Acres 2.881
Land Value Not Available Land Improvements $27,704
Renaissance Zone No Renaissance Zone Expiration Date No Data to Display
ECF Neighborhood Not Available Mortgage Code Not Available
Lot Dimensions/Comments No Data to Display Neighborhood Enterprise Zone No

Legal Description

E 191.95 FT OF W 904.75 FT OF N 657 FT OF NE 1/4 SEC 33 T8N R16W 3.5 A LOCATED ON THIS PARCEL BLL 70-03-33-200-904

Land Division Act Information

Date of Last Split/Combine No Data to Display Number of Splits Left 0
Date Form Filed No Data to Display Unallocated Div.s of Parent 0

17114 ROBBINS RD  GRAND HAVEN, MI 49417    (Property Address)
Parcel Number: 70-03-33-200-035

Property Owner:  TYSMAN WILLIAM J TRUST
Summary Information
> Residential Building Summary

- Year Built: N/A
- Full Baths: 1
- Acres: 2.881

- Bedrooms: 0
- Half Baths: 0

> Assessed Value: $181,800 | Taxable Value: $181,800
> Property Tax information foundNo Images Found

Year MBOR Assessed Final SEV Final Taxable

2014 $183,500 $183,500 $183,500

2013 $185,500 $185,500 $185,500

2012 $206,000 $206,000 $206,000

Lot(s) Frontage Depth

Lot 1 191.95 ft 657.00 ft

Total Frontage:  191.95 ft Average Depth:  657.00 ft

Wednesday, May 17, 2017



Date Created No Data to Display Unallocated Div.s Transferred 0
Acreage of Parent 0.00 Rights Were Transferred Not Available
Split Number 0 Courtesy Split Not Available
Parent Parcel No Data to Display

Sale History

Building Information - 768 sq ft RANCH (Residential)

General

Floor Area 768 sq ft Estimated TCV $36,744
Garage Area 0 sq ft Basement Area 0 sq ft
Foundation Size 768 sq ft
Year Built Not Available Year Remodeled Not Available
Occupancy Not Available Class CD
Effective Age Not Available Tri-Level Not Available
Percent Complete Not Available Heat Forced Heat & Cool
AC w/Separate Ducts Not Available Wood Stove Add-on Not Available
Basement Rooms Not Available Water Not Available
1st Floor Rooms Not Available Sewer Not Available
2nd Floor Rooms Not Available Style RANCH
Bedrooms 0

Basement Finish

Recreation 0 sq ft Recreation % Good 0%
Living Area 0 sq ft Living Area % Good 0%
Walk Out Doors 0 No Concrete Floor Area 0 sq ft

Plumbing Information

3 Fixture Bath 1

Porch Information

WPP 80 sq ft Foundation Standard

**Disclaimer: BS&A Software provides AccessMyGov.com as a way for municipalities to display information online and is not responsible for the content or accuracy of the data herein. This data is provided for 
reference only and WITHOUT WARRANTY of any kind, expressed or inferred. Please contact your local municipality if you believe there are errors in the data. 

Copyright © 2017 BS&A Software, Inc. 

Sale Date Sale Price Instrument Grantor Grantee Terms of Sale Liber/Page

06/16/2009 $0.00 WD TYSMAN WILLIAM JAY-
NANCY

TYSMAN WILLIAM J. 
TRUST

INVALID 2009-0028388

Wednesday, May 17, 2017



Owner and Taxpayer Information

Owner TYSMAN WILLIAM J TRUST
17114 ROBBINS RD
GRAND HAVEN, MI 49417

Taxpayer SEE OWNER INFORMATION

General Information for Tax Year 2015

Property Class COMMERCIAL Unit 16 GRAND HAVEN CHARTER TWNSP
School District Grand Haven Assessed Value $77,600
MAP # Not Available Taxable Value $77,600
LABEL SETUP Not Available State Equalized Value $77,600
SAD'S Not Available Date of Last Name Change Not Available
USER ALPHA 3 Not Available Notes Not Available
Historical District Not Available Census Block Group Not Available
FOR SALE Not Available Exemption No Data to Display

Principal Residence Exemption Information

Homestead Date No Data to Display

Principal Residence Exemption June 1st Final

2015 0.0000 % 0.0000 %

Previous Year Information

Land Information

Zoning Code C-1 Total Acres 1.781
Land Value Not Available Land Improvements $0
Renaissance Zone No Renaissance Zone Expiration Date No Data to Display
ECF Neighborhood Not Available Mortgage Code Not Available
Lot Dimensions/Comments 118 X 657 Neighborhood Enterprise Zone No

Legal Description

E 118 FT OF THE W 712.8 FT OF THE N 657 FT OF NE 1/4 SEC 33 T8N R16W 1.75 A

Land Division Act Information

Date of Last Split/Combine No Data to Display Number of Splits Left 0

17134 ROBBINS RD  GRAND HAVEN, MI 49417    (Property Address)
Parcel Number: 70-03-33-200-007

Property Owner:  TYSMAN WILLIAM J TRUST
Summary Information
> Residential Building Summary

- Year Built: 1963
- Full Baths: 1
- Acres: 1.781

- Bedrooms: 0
- Half Baths: 0

> Assessed Value: $77,600 | Taxable Value: $77,600
> Property Tax information foundNo Images Found

Year MBOR Assessed Final SEV Final Taxable

2014 $84,600 $84,600 $84,600

2013 $84,600 $84,600 $84,600

2012 $93,600 $93,600 $67,382

Lot(s) Frontage Depth

Lot 1 118.00 ft 0.00 ft

Lot 2 0.00 ft 657.00 ft

Total Frontage:  118.00 ft Average Depth:  328.50 ft

Wednesday, May 17, 2017



Date Form Filed No Data to Display Unallocated Div.s of Parent 0
Date Created No Data to Display Unallocated Div.s Transferred 0
Acreage of Parent 0.00 Rights Were Transferred Not Available
Split Number 0 Courtesy Split Not Available
Parent Parcel No Data to Display

Sale History

Building Information - 0 sq ft 1+ STORY (Residential)

General

Floor Area 0 sq ft Estimated TCV Not Available
Garage Area 480 sq ft Basement Area 0 sq ft
Foundation Size 0 sq ft
Year Built 1963 Year Remodeled Not Available
Occupancy Not Available Class C
Effective Age Not Available Tri-Level Not Available
Percent Complete Not Available Heat Forced Air w/ Ducts 
AC w/Separate Ducts Not Available Wood Stove Add-on Not Available
Basement Rooms Not Available Water Not Available
1st Floor Rooms Not Available Sewer Not Available
2nd Floor Rooms Not Available Style 1+ STORY
Bedrooms 0

Basement Finish

Recreation 0 sq ft Recreation % Good 0%
Living Area 0 sq ft Living Area % Good 0%
Walk Out Doors 0 No Concrete Floor Area 0 sq ft

Plumbing Information

3 Fixture Bath 1

**Disclaimer: BS&A Software provides AccessMyGov.com as a way for municipalities to display information online and is not responsible for the content or accuracy of the data herein. This data is provided for 
reference only and WITHOUT WARRANTY of any kind, expressed or inferred. Please contact your local municipality if you believe there are errors in the data. 

Copyright © 2017 BS&A Software, Inc. 

Sale Date Sale Price Instrument Grantor Grantee Terms of Sale Liber/Page

12/31/2015 $0.00 WD TYSMAN WILLIAM J 
TRUST

INVALID

03/26/2015 $0.00 WD TYSMAN BILL TYSMAN WILLIAM J 
TRUST

INVALID 15-0012857

03/02/2012 $80,000.00 WD LEATHERMAN KAREN TYSMAN BILL VACANT LOT ONLY 12-0009501

02/24/2010 $0.00 WD LEATHERMAN JACK 
W-KAREN

LEATHERMAN KAREN INVALID

03/23/1999 $230,000.00 WD ASSINK HAROLD LEATHERMAN JACK 
W-KAREN

OLD SALE 2612 752

Wednesday, May 17, 2017



Contact Information:
570 Seminole Road, Suite 102
Muskegon, MI  49444
Suzanne Balcom  231-737-9111
sbalcom@transmi.com

 SCHEDULE A

Title No.: 207208WMS

Ref: 17114 Robbins Road, Grand Haven, MI 49417; 17134 Robbins Road, Grand Haven, MI 49417; VL
Robbins Road, Grand Haven, MI 49417; VL Robbins Road, Grand Haven, MI 49417; VL Robbins
Road, Grand Haven, MI 49417

1. Effective Date:  March 13, 2017 at 8:00 am

2. Policy or Policies to be issued:

ALTA Loan Policy - 6/17/06 WITHOUT EXCEPTIONS
Policy Amount: $500,000.00

Proposed Insured: Community Shores Bank, its successors and/or assigns

3. The estate or interest in the land described or referred to in this Commitment is:

  Fee Simple

4. Title to the estate or interest in the land is at the Effective Date vested in:

Chad D. Bush, subject to the interest of Security First Bank and Trust Company, as
Trustee of The Eleanor R. Bigler Trust of August 18, 1970, as to an undivided 1/2
interest, grantee in deed recorded in Liber 737, Page 157 and Kenneth A. Bigler and
Eleanor R. Bigler, husband and wife, grantee in deed recorded in Liber 1017, Page 657

5. The land referred to in this Commitment is described as follows:
Located in the Township of Grand Haven, County of Ottawa, State of Michigan,

27S106 (6/06)
ALTA Commitment Schedule A-06
Underwritten by Fidelity National Title Insurance Company

              Countersigned by:

  
          Sharlene Shineldecker

SEE ATTACHED EXHIBIT "A"



Exhibit "A"

PARCEL 1:

That part of the Northeast 1/4 of Section 33, Town 8 North, Range 16 West, Grand Haven
Township, Ottawa County, Michigan, described as commencing at a point due East along the
North line of said Section 33, 712.8 feet and South 01 degrees 58 minutes 00 seconds West
33.00 feet from the North 1/4 corner of said Section 33, thence South 01 degrees 58 minutes
00 seconds West 624.0 feet; thence due East 191.95 feet, thence North 01 degrees 58
minutes 00 seconds East 624.00 feet, thence due West 191.95 feet to the point of beginning.

PARCEL 2:

A parcel of land in Section 33, Town 8 North, Range 16 West, Grand Haven Township, Ottawa
County, Michigan, described as: Beginning 594.8 feet East and 33 feet South of the North 1/4
corner of said Section 33; running thence South 1 degrees 58 minutes West 624 feet; thence
East and parallel to the North line of said Section 33, 118 feet; thence North 1 degrees 58
minutes East 624 feet; thence West and parallel to the North line of said Section 33, 118 feet
to the place of beginning.

PARCEL 3:

Part of the North thee-quarters (N 3/4) of the Northwest one-quarter (NW 1/4) of the
Northeast one-quarter (NE 1/4) of Section 33, Town 8 North, Range 16 West, Grand Haven
Township, Ottawa County, Michigan; Commencing South 980.61 feet and South 89 degrees 28
minutes 46 seconds East 556.54 feet from the North one-quarter (N 1/4) corner; thence North
02 degrees 13 minutes 27 seconds East 52.00 feet; thence South 89 degrees 28 minutes 46
seconds East 250.00 feet; thence North 02 degrees 13 minutes 27 seconds East 200.00 feet;
thence North 89 degrees 28 minutes 46 seconds West 250.00 feet; thence North 02 degrees
13 minutes 27 seconds East 74.74 feet; thence South 89 degrees 44 minutes 33 seconds East
802.48 feet; thence South 00 degrees 42 minutes 10 seconds West 330.28 feet; thence North
89 degrees 28 minutes 46 seconds West 811.14 feet to beginning.

Together with an easement for ingress and egress described as: Beginning at a point on the
North and South 1/4 line of said Section 33 which is South 00 degrees 00 minutes West
980.61 feet from the North 1/4 corner of said Section 33; thence South 89 degrees 28 minutes
46 seconds East 556.54 feet; thence North 02 degrees 13 minutes 27 seconds East 40.00 feet;
thence North 89 degrees 28 minutes 46 seconds West 558.09 feet; thence South 00 degrees
00 minutes 00 seconds West 40.00 feet to point of beginning.

PARCEL 4:

Part of the North 3/4 of the Northwest 1/4 of the Northeast 1/4 of Section 33, Town 8 North,
Range 16 West, Grand Haven Township, Ottawa County, Michigan, described as: Commencing
South 89°44'33" East 1379.74 feet and South 00°42'10" West 280.00 feet from the North 1/4
corner; thence North 89°44'33" West 224.99 feet; thence South 00°42'10" West 76.63 feet;
thence North 89°44'33" West 93.05 feet; thence South 00°42'10" West 300.00 feet; thence
South 89°44'33" East 318.04 feet; thence North 00°42'10" East 376.63 feet to beginning.



PARCEL 5:

That part of the Northwest 1/4 of the Northeast 1/4 of Section 33, Town 8 North, Range 16
West, Grand Haven Township, Ottawa County, Michigan, described as: Commencing at a point
on the Southerly right of way line of Robbins Road which is South 89°44'33" East along the
North line of said Section 33, 970.79 feet and South 02°13'27" West 33.02 feet from the
Northwest corner thereof; thence South 02°13'27" West 323.81 feet; thence South 89°44'33"
East 100.39 feet; thence South 00°42'10" West 300.00 feet; thence North 89°44'33" West
174.39 feet; thence North 02°13'27" East 623.98 feet; thence South 89°44'33" East 66.04
feet to the point of beginning.



207208WMS

Title No:  207208WMS
SCHEDULE B - SECTION I

REQUIREMENTS

There appears to be a break in the chain of title in that the interest of Security First1.
Bank and Trust Company, as Trustee of the Eleanor R. Bigler Trust of August 18,
1970, as to an undivided 1/2 interest, grantee in deed recorded in Liber 737, Page
157, has never been conveyed into the chain of title. Therefore, a proper conveyance
must be recorded from said Security First Bank and Trust Company, as Trustee of the
Eleanor R. Bigler Trust of August 18, 1970, as to an undivided 1/2 interest to William
Tysman. (Parcels 3 and 4)

There appears to be a break in the chain of title in that the interest of Kenneth A.2.
Bigler and Eleanor R. Bigler, husband and wife, grantee in deed recorded in Liber
1017, Page 657, has never been conveyed into the chain of title. Therefore, a proper
conveyance must be recorded from said Kenneth A. Bigler and Eleanor R. Bigler,
husband and wife to William Tysman. (Parcels 3 and 4)

Mortgage executed by Chad D. Bush to recited mortgagee in the amount indicated.3.
The spouse(s), if any, of the proposed mortgagor(s) must join in execution of the
mortgage.

2016 Summer taxes are paid in the amount of $6,854.19.
2016 Winter taxes are paid in the amount of $1,482.56.
2016 State Equalized Value $185,600.00.
2016 Taxable Value $182,345.00.
Property located in Grand Haven Public School District.
Principal Residence Status for 2016 is 0%.
Permanent Property No. 70-03-33-200-035. (Parcel 1)

2016 Summer taxes are paid in the amount of $3,646.14.
2016 Winter taxes are paid in the amount of $788.61.
2016 State Equalized Value $97,000.00.
2016 Taxable Value $97,000.00.
Property located in Grand Haven Public School District.
Principal Residence Status for 2016 is 0%.
Permanent Property No. 70-03-33-200-007. (Parcel 2)

2016 Summer taxes are paid in the amount of $1,427.27.
2016 Winter taxes are paid in the amount of $308.65.
2016 State Equalized Value $100,400.00.
2016 Taxable Value $37,971.00.
Property located in Grand Haven Public School District.
Principal Residence Status for 2016 is 0%.
Permanent Property No. 70-03-33-200-070. (Parcel 3)

2016 Summer taxes are paid in the amount of $1,326.90.
2016 Winter taxes are paid in the amount of $286.95.
2016 State Equalized Value $50,900.00.
2016 Taxable Value $35,301.00.
Property located in Grand Haven Public School District.
Principal Residence Status for 2016 is 0%.
Permanent Property No. 70-03-33-200-077. (Parcel 4)

27S107 (6/06)                                                                                                                                    ALTA Commitment Schedule B-06
Underwritten by Fidelity National Title Insurance Company



2016 Summer taxes are paid in the amount of $1,333.17.
2016 Winter taxes are paid in the amount of $288.31.
2016 State Equalized Value $67,000.00.
2016 Taxable Value $35,468.00.
Property located in Grand Haven Public School District.
Principal Residence Status for 2016 is 0%.
Permanent Property No. 70-03-33-200-056. (Parcel 5)

2016 Summer taxes are paid in the amount of $248.08.
2016 Winter taxes are paid in the amount of $53.59.
2016 State Equalized Value $6,600.00.
2016 Taxable Value $6,600.00.
Property located in Grand Haven Public School District.
Principal Residence Status for 2016 is 0%.
Permanent Property No. 70-03-33-200-905. (Building on Leased Land / IPCS Wireless
Inc)

2016 Summer taxes are paid in the amount of $7.50.
2016 Winter taxes are paid in the amount of $1.54.
2016 State Equalized Value $1,500.00.
2016 Taxable Value $200.00.
Property located in Grand Haven Public School District.
Principal Residence Status for 2016 is 0%.
Permanent Property No. 70-03-33-200-907. (Building on Leased Land / AT&T Mobility
LLC)

NOTE: The policy to be issued does not insure against unpaid water, sewer, electric or
gas charges, if any, that have not been levied as taxes against these lands. (Meter
readings should be obtained and adjusted between appropriate parties.)

NOTE:  In the event that the Commitment Jacket is not attached hereto, all of the
terms, conditions and provisions contained in said Jacket are incorporated herein. The
Commitment Jacket is available for inspection at any Company office.

27S107 (6/06)                                                                                                                                    ALTA Commitment Schedule B-06
Underwritten by Fidelity National Title Insurance Company



207208WMS

SCHEDULE B - SECTION II

EXCEPTIONS

Schedule B of the policy or policies to be issued will contain  exceptions  to the following
matters unless the same are disposed of to the satisfaction of the Company:

1. Defects, liens, encumbrances, adverse claims or other matters, if any, created, first
appearing in the public records or attaching subsequent to the Effective Date but prior
to the date the proposed Insured acquires for value of record the estate or interest or
mortgage thereon covered by this Commitment.

2. Any facts, rights, interests or claims that are not shown in the Public Records but that
could be ascertained by an inspection of the Land or by making inquiry of persons in
possession of the Land.

3. Easements, claims of easements or encumbrances that  are not  shown in the  Public
Records.

4. Any encroachment, encumbrance, violation, variation, or adverse circumstance
affecting the Title including discrepancies,  conflicts  in boundary lines, shortage  in
area, or any other  facts  that  would be disclosed  by an accurate and complete  land
survey of the Land, and that are not shown in the Public Records.

5. Any lien, or right to a lien, for services,  labor or material theretofore  or hereafter
furnished, imposed by law and not shown in the Public Records.

6. Any and all oil, gas, mineral, mining rights and/or reservations thereof.

7. Taxes or special  assessments  which are not shown as existing liens by The  Public
Records.

Taxes and assessments which become due and payable or which become a lien against8.
the property subsequent to the interest insured and deferred and/or installment
payments of said taxes and assessments.  The Company assumes no liability for tax
increases occasioned by retroactive revaluation, changes in the land usage or loss of
any principal residence exemption status for the insured premises.

Any provisions contained in any instruments of record which provisions pertain to the9.
transfer of divisions under Section 109(3) of the Subdivision Control Act of 1967, as
amended.

Rights of others for ingress and egress over the easement reflected in the legal10.
description to be insured herein.

Easement granted to Consumers Energy Company recorded in Liber 348, Page 214.11.

Easement granted to Consumers Energy Company recorded in Liber 348, Page 215.12.

Easement for utility, ingress and egress in the instrument recorded in Liber 960, Page13.
992.

Easement for public utilities in the instrument recorded in Liber 961, Page 1.14.

Easement for ingress and egress in the instrument recorded in Liber 2830, Page 870.15.

27S108 (6/06)                                                                                                                                  ALTA Commitment Schedule BII-06
Underwritten by Fidelity National Title Insurance Company



207208WMS

Terms, conditions and provisions which are recited in the Grant of Easement recorded16.
in Instrument No. 2013-0049752.

Easement for drain in the instrument recorded in Instrument No. 2012-0039189.17.

Lessee's interest of Nextel West Corp., a Delaware corporation, d/b/a Nextel18.
Communications and the terms, conditions and provisions contained in the lease
between William Jay Tysman, as lessor and Nextel West Corp., a Delaware
corporation, d/b/a Nextel Communications, as lessee. Said lease being disclosed by
the instrument recorded in Liber 3941, Page 231. Said Lessees interest in said lease is
now held by TowerCo Assets LLC, a Delaware limited liability company. Said Lessors
interest in said lease is now held by SBA 2012 TC Assets LLC, a Delaware limited
liability company.

Lessee's interest of MetroPCS Michigan, Inc., a Delaware corporation and the terms,19.
conditions and provisions contained in the lease between TowerCo Assets LLC, a
Delaware limited liability company, as lessor and MetroPCS Michigan, Inc., a Delaware
corporation, as lessee. Said lease being disclosed by the instrument recorded in Liber
5818, Page 306.

Terms, conditions and provisions which are recited in the instrument recorded in20.
Instrument No. 2013-0049754.

LMD

27S108 (6/06)                                                                                                                                  ALTA Commitment Schedule BII-06
Underwritten by Fidelity National Title Insurance Company



















































 WESTSHORE CONSULTING 
 

 

Appendix C 
 

Government Database Report 
  



FORM-LBF-JBR

tropeR™paMsuidaRRDEehT

6 Armstrong Road, 4th floor
Shelton, CT 06484
Toll Free: 800.352.0050
www.edrnet.com

17144 Robbins Road
17144 Robbins Road
Grand Haven, MI  49417

Inquiry Number: 4931503.2s
May 09, 2017
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Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2017 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.
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EXECUTIVE SUMMARY

TC4931503.2s  EXECUTIVE SUMMARY 1

A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

17144 ROBBINS ROAD
GRAND HAVEN, MI 49417

COORDINATES

43.0431240 - 43˚ 2’ 35.24’’Latitude (North): 
86.2119810 - 86˚ 12’ 43.13’’Longitude (West): 
Zone 16Universal Tranverse Mercator: 
564187.1UTM X (Meters): 
4765690.0UTM Y (Meters): 
608 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

6065996 GRAND HAVEN, MITarget Property Map:
2014Version Date:

AERIAL PHOTOGRAPHY IN THIS REPORT

20140721Portions of Photo from:
USDASource:



4931503.2s   Page  2

29 NEIDLINGER OIL CO 815 VERHOEKS SEMS-ARCHIVE, INVENTORY, PART 201, WDS Higher 4620, 0.875, NNW

28 14374 172ND AVENUE 14374 172ND AVENUE PART 201, BEA Lower 4504, 0.853, South

27 OTTAWA CORP 17365 HAYES ST INVENTORY, PART 201, BEA, WDS Lower 4417, 0.837, SSW

26 OTTAWA STEEL PRODUCT 745 WOODLAWN BROWNFIELDS, PART 201, INVENTORY, WDS Higher 4319, 0.818, NNW

25 725 TAYLOR STREET 725 TAYLOR STREET INVENTORY, PART 201, BEA, WDS Higher 3963, 0.751, NW

24 ATCO RUBBER PROD INC 1605 MARION SEMS-ARCHIVE, AUL, BROWNFIELDS, PART 201,... Lower 3867, 0.732, NNE

23 DAKE PRESS CORPORATI 724 ROBBINS ROAD PART 201, INVENTORY, WDS Higher 2636, 0.499, West

22 GRAND HAVEN STAMPED 1250 S BEECHTREE ST LUST, UST, SPILLS, WDS Lower 2413, 0.457, NE

F21 PREFERRED AUTOMOTIVE 1401 S BEACON BLVD INVENTORY, WDS Higher 2365, 0.448, NW

F20 REDEKER FORD 1401 SOUTH BEACON BO BEA Higher 2365, 0.448, NW

19 BETTEN AUTO CENTER I 810 ROBBINS RD LUST, UST, WDS Higher 2307, 0.437, West

18 JERRY TIMMER CHEVROL 1701 S BEACON BLVD LUST, UST, INVENTORY, WDS Higher 2236, 0.423, WNW

17 SOUTH TOWN AUTO WASH 832 ROBBINS RD LUST, UST, WDS Higher 2068, 0.392, West

E16 GAGE BUDGET LOT 1815 S BEACON BLVD INVENTORY, WDS Higher 2035, 0.385, West

E15 1815 SOUTH BEACON BL 1815 SOUTH BEACON BL BEA Higher 2035, 0.385, West

14 EDUCATION SERVICE CE 1415 S BEECHTREE ST LUST, UST Lower 1930, 0.366, NE

D13 BURGER KING 1710 S BEACON BLVD LUST, INVENTORY Lower 1594, 0.302, WNW

D12 FORMER SUPERIOR OIL 1710 SOUTH BEACON BO AUL Lower 1594, 0.302, WNW

11 GRAND HAVEN MICHIGAN 1622 S BEACON BLVD LUST, UST, INVENTORY, WDS Lower 1592, 0.302, WNW

C10 BRIMARC INC 947 ROBBINS RD INVENTORY, WDS Lower 1375, 0.260, WNW

C9 ROBBINS ROAD HARDWAR 948 ROBBINS ROAD INVENTORY, PART 201, BEA, WDS Higher 1336, 0.253, WNW

8 FITZPATRIC ELECTRIC 17276 ROBBINS RD LUST, UST Higher 994, 0.188, WNW

B7 REPCOLITE PAINTS INC 17268 ROBBINS RD RCRA-CESQG Higher 951, 0.180, WNW

6 1450 SOUTH FERRY STR 1450 SOUTH FERRY STR INVENTORY, BEA Lower 902, 0.171, NNW

B5 WALGREEN CO 1045 ROBBINS RD. RCRA-CESQG, FINDS, ECHO Lower 795, 0.151, WNW

A4 EXPRESS LANE # 2 17200 ROBBINS RD UST Higher 684, 0.130, WNW

A3 15163  172ND AVE EDR Hist Auto Higher 616, 0.117, WNW

A2 DR LUBE INC 15163 172ND AVE RCRA NonGen / NLR Higher 616, 0.117, WNW

1 BILL TYSMAN TRUCKING 17114 ROBBINS RD WDS Higher 1 ft.

MAPPED SITES SUMMARY

Target Property Address:
17144 ROBBINS ROAD
GRAND HAVEN, MI  49417

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft. & mi.)
ID DATABASE ACRONYMS ELEVATION DIRECTIONSITE NAME ADDRESS
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TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list
NPL National Priority List
Proposed NPL Proposed National Priority List Sites
NPL LIENS Federal Superfund Liens

Federal Delisted NPL site list
Delisted NPL National Priority List Deletions

Federal CERCLIS list
FEDERAL FACILITY Federal Facility Site Information listing
SEMS Superfund Enterprise Management System

Federal CERCLIS NFRAP site list
SEMS-ARCHIVE Superfund Enterprise Management System Archive

Federal RCRA CORRACTS facilities list
CORRACTS Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF RCRA - Treatment, Storage and Disposal

Federal RCRA generators list
RCRA-LQG RCRA - Large Quantity Generators
RCRA-SQG RCRA - Small Quantity Generators

Federal institutional controls / engineering controls registries
LUCIS Land Use Control Information System
US ENG CONTROLS Engineering Controls Sites List
US INST CONTROL Sites with Institutional Controls
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Federal ERNS list
ERNS Emergency Response Notification System

State- and tribal - equivalent CERCLIS
SHWS This state does not maintain a SHWS list. See the Federal CERCLIS list and Federal
                                                NPL list.

State and tribal landfill and/or solid waste disposal site lists
SWF/LF Solid Waste Facilities Database

State and tribal leaking storage tank lists
INDIAN LUST Leaking Underground Storage Tanks on Indian Land

State and tribal registered storage tank lists
FEMA UST Underground Storage Tank Listing
AST Aboveground Tanks
INDIAN UST Underground Storage Tanks on Indian Land

State and tribal voluntary cleanup sites
INDIAN VCP Voluntary Cleanup Priority Listing

State and tribal Brownfields sites
BROWNFIELDS Brownfields and UST Site Database

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists
US BROWNFIELDS A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites
SWRCY Recycling Facilities
HIST LF Inactive Solid Waste Facilities
INDIAN ODI Report on the Status of Open Dumps on Indian Lands
DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations
ODI Open Dump Inventory
IHS OPEN DUMPS Open Dumps on Indian Land

Local Lists of Hazardous waste / Contaminated Sites
US HIST CDL Delisted National Clandestine Laboratory Register
CDL Clandestine Drug Lab Listing
DEL PART 201 Delisted List of Contaminated Sites
US CDL National Clandestine Laboratory Register

Local Land Records
LIENS Lien List
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LIENS 2 CERCLA Lien Information

Records of Emergency Release Reports
HMIRS Hazardous Materials Information Reporting System
SPILLS Pollution Emergency Alerting System

Other Ascertainable Records
FUDS Formerly Used Defense Sites
DOD Department of Defense Sites
SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing
US FIN ASSUR Financial Assurance Information
EPA WATCH LIST EPA WATCH LIST
2020 COR ACTION 2020 Corrective Action Program List
TSCA Toxic Substances Control Act
TRIS Toxic Chemical Release Inventory System
SSTS Section 7 Tracking Systems
ROD Records Of Decision
RMP Risk Management Plans
RAATS RCRA Administrative Action Tracking System
PRP Potentially Responsible Parties
PADS PCB Activity Database System
ICIS Integrated Compliance Information System
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
MLTS Material Licensing Tracking System
COAL ASH DOE Steam-Electric Plant Operation Data
COAL ASH EPA Coal Combustion Residues Surface Impoundments List
PCB TRANSFORMER PCB Transformer Registration Database
RADINFO Radiation Information Database
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
DOT OPS Incident and Accident Data
CONSENT Superfund (CERCLA) Consent Decrees
INDIAN RESERV Indian Reservations
FUSRAP Formerly Utilized Sites Remedial Action Program
UMTRA Uranium Mill Tailings Sites
LEAD SMELTERS Lead Smelter Sites
US AIRS Aerometric Information Retrieval System Facility Subsystem
US MINES Mines Master Index File
ABANDONED MINES Abandoned Mines
FINDS Facility Index System/Facility Registry System
DOCKET HWC Hazardous Waste Compliance Docket Listing
UXO Unexploded Ordnance Sites
ECHO Enforcement & Compliance History Information
FUELS PROGRAM EPA Fuels Program Registered Listing
AIRS Permit and Emissions Inventory Data
COAL ASH Coal Ash Disposal Sites
DRYCLEANERS Drycleaning Establishments
LEAD Lead Safe Housing Registry
NPDES List of Active NPDES Permits
UIC Underground Injection Wells Database

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records
EDR MGP EDR Proprietary Manufactured Gas Plants
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EDR Hist Cleaner EDR Exclusive Historic Dry Cleaners

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives
RGA PART 201 Recovered Government Archive State Hazardous Waste Facilities List
RGA LF Recovered Government Archive Solid Waste Facilities List
RGA LUST Recovered Government Archive Leaking Underground Storage Tank

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

STANDARD ENVIRONMENTAL RECORDS

Federal RCRA generators list
RCRA-CESQG: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Conditionally
exempt small quantity generators (CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of
acutely hazardous waste per month.

     A review of the RCRA-CESQG list, as provided by EDR, and dated 12/12/2016 has revealed that there are
     2 RCRA-CESQG sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     REPCOLITE PAINTS INC   17268 ROBBINS RD WNW 1/8 - 1/4 (0.180 mi.) B7 14

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     WALGREEN CO   1045 ROBBINS RD. WNW 1/8 - 1/4 (0.151 mi.) B5 12

State and tribal leaking storage tank lists
LUST: The Leaking Underground Storage Tank Incident Reports contain an inventory of reported
leaking underground storage tank incidents. The data come from the Department of Environmental Quality’s
Leaking Underground Storage Tank (LUST) Database.

     A review of the LUST list, as provided by EDR, and dated 01/05/2017 has revealed that there are 8
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     LUST sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     FITZPATRIC ELECTRIC   17276 ROBBINS RD WNW 1/8 - 1/4 (0.188 mi.) 8 16
Release Status: Closed
Substance Release: Gasoline
Facility Id: 00038002

     SOUTH TOWN AUTO WASH   832 ROBBINS RD W 1/4 - 1/2 (0.392 mi.) 17 25
Release Status: Closed
Substance Release: Gasoline,Gasoline,Gasoline
Facility Id: 00020688

     JERRY TIMMER CHEVROL   1701 S BEACON BLVD WNW 1/4 - 1/2 (0.423 mi.) 18 27
Release Status: Closed
Facility Id: 00011813

     BETTEN AUTO CENTER I   810 ROBBINS RD W 1/4 - 1/2 (0.437 mi.) 19 29
Release Status: Closed
Substance Release: Unknown
Facility Id: 00002653

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     GRAND HAVEN MICHIGAN   1622 S BEACON BLVD WNW 1/4 - 1/2 (0.302 mi.) 11 18
Release Status: Open
Substance Release: Gasoline
Facility Id: 00009488

     BURGER KING   1710 S BEACON BLVD WNW 1/4 - 1/2 (0.302 mi.) D13 21
Release Status: Open
Substance Release: Gasoline,Diesel
Facility Id: 50001288

     EDUCATION SERVICE CE   1415 S BEECHTREE ST NE 1/4 - 1/2 (0.366 mi.) 14 22
Release Status: Closed
Substance Release: Unknown
Substance Release: Diesel,Diesel
Substance Release: Diesel
Facility Id: 00006140

     GRAND HAVEN STAMPED   1250 S BEECHTREE ST NE 1/4 - 1/2 (0.457 mi.) 22 32
Release Status: Closed
Substance Release: Unknown
Facility Id: 00017330

State and tribal registered storage tank lists
UST: The Underground Storage Tank database contains registered USTs. USTs are regulated under
Subtitle I of the Resource Conservation and Recovery Act (RCRA). The data come from the Department of
Environmental Quality’s Michigan UST database.

     A review of the UST list, as provided by EDR, has revealed that there are 2 UST sites within
     approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     EXPRESS LANE # 2   17200 ROBBINS RD WNW 1/8 - 1/4 (0.130 mi.) A4 10
Database: UST, Date of Government Version: 10/21/2016
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Tank Status: Currently In Use
Tank Status: NON-Registered Tank
Facility Type: ACTIVE
Facility Id: 00003369

     FITZPATRIC ELECTRIC   17276 ROBBINS RD WNW 1/8 - 1/4 (0.188 mi.) 8 16
Database: UST, Date of Government Version: 10/21/2016
Tank Status: Removed from Ground
Facility Type: CLOSED
Facility Id: 00038002

State and tribal institutional control / engineering control registries
AUL: A listing of sites with institutional and/or engineering controls in place.

     A review of the AUL list, as provided by EDR, and dated 02/28/2017 has revealed that there is 1 AUL
     site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     FORMER SUPERIOR OIL   1710 SOUTH BEACON BO WNW 1/4 - 1/2 (0.302 mi.) D12 20
Facility ID: 05001288

ADDITIONAL ENVIRONMENTAL RECORDS

Local Lists of Hazardous waste / Contaminated Sites
PART 201: A Part 201 Listed site is a location that has been evaluated and scored by the DEQ using
the Part 201 scoring model.  The location is or includes a "facility" as defined by Part 201, where there has
been a release of a hazardous substance(s) in excess of the Part 201 residential criteria, and/or where
corrective actions have not been completed under Part 201 to meet the applicable cleanup criteria for
unrestricted residential use.  The Part 201 List does not include all of the sites of contamination that are
subject to regulation under Part 201 because owners are not required to inform the DEQ about the sites and can
pursue cleanup independently.  Sites of environmental contamination that are not known to DEQ are not on the
list, nor are sites with releases that resulted in low environmental impact.

     A review of the PART 201 list, as provided by EDR, and dated 10/01/2013 has revealed that there are 8
     PART 201 sites within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     ROBBINS ROAD HARDWAR   948 ROBBINS ROAD WNW 1/4 - 1/2 (0.253 mi.) C9 17
Facility Status: Interim Response conducted
Facility ID: 70000350

     DAKE PRESS CORPORATI   724 ROBBINS ROAD W 1/4 - 1/2 (0.499 mi.) 23 34
Facility Status: Interim Response in progress
Facility ID: 70000315

     725 TAYLOR STREET   725 TAYLOR STREET NW 1/2 - 1 (0.751 mi.) 25 39
Facility Status: Inactive - no actions taken to address contamination
Facility ID: 70000414

     OTTAWA STEEL PRODUCT   745 WOODLAWN NNW 1/2 - 1 (0.818 mi.) 26 40
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Facility Status: Evaluation conducted
Facility ID: 70000043

     NEIDLINGER OIL CO   815 VERHOEKS NNW 1/2 - 1 (0.875 mi.) 29 43
Facility Status: Interim Response conducted - No further activities anticipated
Facility ID: 70000012

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     ATCO RUBBER PROD INC   1605 MARION NNE 1/2 - 1 (0.732 mi.) 24 35
Facility Status: Interim Response conducted - No further activities anticipated
Facility ID: 70000001

     OTTAWA CORP   17365 HAYES ST SSW 1/2 - 1 (0.837 mi.) 27 41
Facility Status: Interim Response conducted
Facility ID: 70000394

     14374 172ND AVENUE   14374 172ND AVENUE S 1/2 - 1 (0.853 mi.) 28 43
Facility Status: See Leaking Underground Storage Tank Site Database
Facility ID: 70000399

INVENTORY: The Inventory of Facilities has three data sources: Facilities under Part 201,
Environmental Remediation, of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended
(NREPA) identified through state funded or private party response activities (Projects); Facilities under Part
213, Leaking Underground Storage Tanks of the NREPA; and Facilities identified through submittals of Baseline
Environmental Assessments (BEA) submitted pursuant to Part 201 or Part 213 of the NREPA.  The Part 201
Projects Inventory does not include all of the facilities that are subject to regulation under Part 201
because owners are not required to inform the Department of Environmental Quality (DEQ) about the facilities
and can pursue cleanup independently. Facilities that are not known to DEQ are not on the Inventory, nor are
locations with releases that resulted in low environmental impact. Part 213 facilities listed here may have
more than one release; a list of releases for which corrective actions have been completed and list of
releases for which corrective action has not been completed is located on the Leaking Underground Storage
Tanks Site Search webpage. The DEQ may or may not have reviewed and concurred with the conclusion that the
corrective actions described in a closure report meets criteria. A BEA is a document that new or prospective
property owners/operations disclose to the DEQ identifying the property as a facility pursuant to Part 201 and
Part 213. The Inventory of BEA Facilities overlaps in part with the Part 201 Projects facilities and Part 213
facilities.  There may be more than one BEA for each facility.

     A review of the INVENTORY list, as provided by EDR, and dated 01/24/2017 has revealed that there are
     9 INVENTORY sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     ROBBINS ROAD HARDWAR   948 ROBBINS ROAD WNW 1/4 - 1/2 (0.253 mi.) C9 17
Facility ID: 70000350

     GAGE BUDGET LOT   1815 S BEACON BLVD W 1/4 - 1/2 (0.385 mi.) E16 25
     JERRY TIMMER CHEVROL   1701 S BEACON BLVD WNW 1/4 - 1/2 (0.423 mi.) 18 27

Facility ID: 70000105

     PREFERRED AUTOMOTIVE   1401 S BEACON BLVD NW 1/4 - 1/2 (0.448 mi.) F21 31
     DAKE PRESS CORPORATI   724 ROBBINS ROAD W 1/4 - 1/2 (0.499 mi.) 23 34

Facility ID: 70000315

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     1450 SOUTH FERRY STR   1450 SOUTH FERRY STR NNW 1/8 - 1/4 (0.171 mi.) 6 14
     BRIMARC INC   947 ROBBINS RD WNW 1/4 - 1/2 (0.260 mi.) C10 18
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Facility ID: 70000518

     GRAND HAVEN MICHIGAN   1622 S BEACON BLVD WNW 1/4 - 1/2 (0.302 mi.) 11 18
Facility ID: 00009488

     BURGER KING   1710 S BEACON BLVD WNW 1/4 - 1/2 (0.302 mi.) D13 21
Facility ID: 50001288

Other Ascertainable Records
RCRA NonGen / NLR: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Non-Generators do
not presently generate hazardous waste.

     A review of the RCRA NonGen / NLR list, as provided by EDR, and dated 12/12/2016 has revealed that
     there is 1 RCRA NonGen / NLR site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     DR LUBE INC   15163 172ND AVE WNW 0 - 1/8 (0.117 mi.) A2 8

BEA: A BEA is a document that new or prospective property owners/operations disclose to the DEQ
identifying the property as a facility pursuant to Part 201 and Part 213. The Inventory of BEA Facilities
overlaps in part with the Part 201 Projects facilities and Part 213 facilities. There may be more than one BEA
for each facility.

     A review of the BEA list, as provided by EDR, and dated 08/21/2013 has revealed that there are 4 BEA
     sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     ROBBINS ROAD HARDWAR   948 ROBBINS ROAD WNW 1/4 - 1/2 (0.253 mi.) C9 17
     1815 SOUTH BEACON BL   1815 SOUTH BEACON BL W 1/4 - 1/2 (0.385 mi.) E15 24
     REDEKER FORD   1401 SOUTH BEACON BO NW 1/4 - 1/2 (0.448 mi.) F20 31

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     1450 SOUTH FERRY STR   1450 SOUTH FERRY STR NNW 1/8 - 1/4 (0.171 mi.) 6 14

WDS: The Waste Data System (WDS) tracks activities at facilities regulated by the Solid Waste,
Scrap Tire, Hazardous Waste, and Liquid Industrial Waste programs.

     A review of the WDS list, as provided by EDR, and dated 02/01/2017 has revealed that there is 1 WDS
     site  within approximately  0.001 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     BILL TYSMAN TRUCKING   17114 ROBBINS RD  0 - 1/8 (0.000 mi.) 1 8
WMD Id: 441061
Site Id: MIG000044691
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EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records
EDR Hist Auto: EDR has searched selected national collections of business directories and has collected
listings of potential gas station/filling station/service station sites that were available to EDR
researchers.  EDR’s review was limited to those categories of sources that might, in EDR’s opinion, include
gas station/filling station/service station establishments. The categories reviewed included, but were not
limited to gas, gas station, gasoline station, filling station, auto, automobile repair, auto service station,
service station, etc. This database falls within a category of information EDR classifies as "High Risk
Historical Records", or HRHR.  EDR’s HRHR effort presents unique and sometimes proprietary data about past
sites and operations that typically create environmental concerns, but may not show up in current government
records searches.

     A review of the EDR Hist Auto list, as provided by EDR, has revealed that there is 1 EDR Hist Auto
     site  within approximately  0.125 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     Not reported   15163  172ND AVE WNW 0 - 1/8 (0.117 mi.) A3 10
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Due to poor or inadequate address information, the following sites were not mapped. Count: 1 records.

Site Name  Database(s)____________  ____________

715 ROBBINS ROAD  INVENTORY
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 WESTSHORE CONSULTING 
 

 

Appendix D 
 

State Governmental Records 
  



 

Oil & Gas Map – App. D Obtained online on 05/17/2017 at http://www.deq.state.mi.us/GeoWebFace/# 

Robbins Road Parcels – NE 1/4, Section 33, T08N, R16W, Grand Haven Township, Ottawa County 



District Facility ID BEA Number Facility Name Address County Township City Zip Latitude Longitude Data Source

Grand 
Rapids

199700317GR 715 Robbins Road 715 Robbins 
Road 

Ottawa Grand Haven BEA

Grand 
Rapids

199700318GR 715 Robbins Road 715 Robbins 
Road 

Ottawa Grand Haven BEA

Grand 
Rapids

200100951GR 715 Robbins Road 715 Robbins 
Road 

Ottawa Grand Haven BEA

Grand 
Rapids

70000518 947 Robbins Road 947 Robbins 
Road 

Ottawa Grand Haven Grand Haven 49417    Part 201

Grand 
Rapids

201203112GR 948 Robbins Road 948 Robbins 
Road 

Ottawa Grand Haven 49417    BEA

Grand 
Rapids

70000315 Dake Press 
Corporation

724 Robbins 
Road 

Ottawa Grand Haven Grand Haven 49417 43.04447 -86.22354 Part 201

Grand 
Rapids

70000350 Robbins Road 
Hardware

948 Robbins 
Road 

Ottawa Grand Haven Grand Haven 49417 43.04445 -86.21905 Part 201

1 of 1Page5/17/2017 3:49:52 PM

Department of Environmental Quality

Inventory of Facilities Search Results



 

Water Well Map – App. D Obtained online on 05/17/2017 at http://www.deq.state.mi.us/GeoWebFace/# 

Robbins Road Parcels – NE 1/4, Section 33, T08N, R16W, Grand Haven Township, Ottawa County 



Wellogic Login | Michigan.Gov Home | Contact Wellogic 

Version 5059ded6e4a7-P

Search Water Wells

County: Ottawa 
Township: Grand Haven 
Town/Range: 08N 16W  Section: 33 

Registration Number:

Well Type:  Well Use: 
Constructed Between: and

Well Depth (ft.): and

Source ID/Well No: WSSN:

Pump Capacity (GPM): and

Plugged Between: and

Well Location

Contractor

Well Details

Search Reset

Select All

Select All

View/Print All Selected

Search Results - 6 Records Returned

Type Well ID County Well Address WSSN
Source ID/ Well 

No. Township Section
Well 

Depth
Static Water 

Level
Date 

Constructed Entered By

WW 70000003023 Ottawa
14525 

LAKESHORE
Grand 
Haven 33 40.00 16.00 6/27/2000

State of 
Michigan

WW 70000003802 Ottawa 16900 HAYES
Grand 
Haven 33 229.00 24.00 7/28/2001

State of 
Michigan

WW 70000003886 Ottawa 16900 HAYES Grand 
Haven

33 68.00 20.00 7/27/2001 State of 
Michigan

WW 70000009722 Ottawa "0" Westray Grand 
Haven

33 60.00 30.00 1/31/2013 Contractor

WW 70000009725 Ottawa
14952 Westray 

Dr.
Grand 
Haven 33 58.00 34.00 1/15/2013 Contractor

WW 70000010647 Ottawa 17477 Serenity Ct
Grand 
Haven 33 41.00 20.00 12/11/2014 Contractor

View/Print All Selected

Welcome 

Welcome to Wellogic, the State of Michigan's statewide groundwater database!
If you have any questions or experience problems using Wellogic, please email the Wellogic Help 
(wellogic@michigan.gov).

User ID:

Password:

Log In

Log In

Links

Documents

User Manuals & 
Training

XML Documentation

Search Type: Water Well Records 
Well ID:

Permit No:  Import ID:

Street Address:

For best match, enter street name only   

Owner Name:

For best match, enter last name only   

Created Between: and

Created By User ID:

Created By Group: 

Basic Information

Well Address

Well Owner

Database

Request an Account
Forgot User ID

Forgot Password

DEQ Well Construction 
Program

Download Wellogic Data

Get Adobe Reader

Get Firefox

DEQ Scanned Well Records 
(pre-2000)

DEQ Environmental Mapper

View Water Well Records on a 
Map (GeoWebFace)

Flowing Wells Handbook

Wellogic 2.0 Start Up Guide

Troubleshooting Guide

Wellogic FAQ

Water Wells Drilled by County 
& Year

Latitude & Longitude Websites

LHD/SOM User Manual

Contractor User Manual

XML Upload User Guide

XML Upload Schemas

Wednesday, May 17, 2017



 

Wetlands Map – App. D Obtained online on 05/17/2017 at http://web2.mcgi.state.mi.us/wetlands/mcgiMap.html# 

Robbins Road Parcels – NE 1/4, Section 33, T08N, R16W, Grand Haven Township, Ottawa County 
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Appendix E 
 

City Directory Search Data 
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Appendix F 
 

Historical Aerial Photographs 
 

  



 2014 Aerial – Ottawa County GIS online maps 

2008 Aerial – Ottawa County GIS online maps 

Section 33, T08N, R16W Westshore Consulting – 05/17/2017 



 2004 Aerial – Ottawa County GIS online maps 

1999 Aerial – Ottawa County GIS online maps 

Section 33, T08N, R16W Westshore Consulting – 05/17/2017 



 1997 Aerial – Microsoft Terraserver online maps 

1994 Aerial – Ottawa County GIS online maps 

Section 33, T08N, R16W Westshore Consulting – 05/17/2017 



 1981 Aerial – Westshore Consulting 

1938 Aerial – Westshore Consulting 

Section 33, T08N, R16W Westshore Consulting – 05/17/2017 
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Interview Documentation 
 

















 
 
 
 
 

 
  www.WestshoreConsulting.com 

2534 Black Creek Road · Muskegon, MI 49444 
Ph: (231) 777-3447 · Fx: (231) 773-3453 

 
June 4, 2018 Sent Via Email Only 
 
 
Mr. Ben Robbins 
Tysman Companies, LLC 
c/o Main Street Capital Group 
18000 Cove Street, Suite 201 
Spring Lake, MI  49456 
 
Re: Phase II Environmental Site Assment for Lakeshore Gardens PUD – Former Tysman 

Trucking, 17114 Robbins Road, Grand Haven, Michigan 
 

Dear Mr. Robbins:  

Westshore completed Phase II Environmental Site Assessment (Phase II ESA) soil and 
groundwater sampling at the former aboveground storage tank (AST) area at the 17114 Robbins 
Road property in Grand Haven, Michigan (the “Subject Property”). Westshore has received the 
analytical results for the samples collected.  The results of the sampling is summarized below.  

Scope of Work  

Westshore completed soil and groundwater sampling at the former AST area on May 2, 2018.  
The samples were collected in the former AST area.  A total of four (4) borings were conducted 
via hand auger methodology to the depth of the water table.  Soil samples were collected from 
each boring in the depth interval exhibiting the highest field screening results from a photo 
ionization detector (PID) or by visual or olfactory indication.  The approximate sample locations 
are depicted on the attached Figure 1.  

In each of two (2) of the soil borings, a temporary groundwater monitoring well was installed, 
and water samples were collected from each temporary monitoring well.  The soil and 
groundwater samples were submitted to Trace Analytical Laboratories in Muskegon Michigan 
for analyses of gasoline and diesel fuel indicator parameters.   

The groundwater table or the top of the first water bearing unit was located at approximately 2.0 
feet below ground surface (bgs).  The soils were comprised generally of medium sized brown 
sand, with a black organic matter layer detected in some of the borings.   

The attached Table 1 and Table 2 depict the analytical results for each sample collected.  As can 
be seen on the tables, one (1) soil sample (SB-3) and one groundwater sample (TMW-1/SB-1) 
had concentrations of volatile organic gasoline indicator parameters in them above Generic 
Residential Clean-up Criteria (GRCC) or the media specific volatilization to indoor air interim 
action screening levels.  No diesel fuel semi-volatile organic indicator parameters were detected 
in any of the samples. 

Based on the findings of the May 2, 2018, an additional eleven (11) borings were conducted on 
May 31, 2018 outward or away from the two (2) locations where contamination was identified 
(i.e., step out borings).  This was conducted to attempt to define the approximate horizontal 
extent of both the soil and groundwater contamination.  To expedite the approximate delineation 
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Phase II ESA, 17114 Robbins Rd., Grand Haven, MI  Page 2 
Tysman Companies, LLC  June 4, 2018 

of the identified soil and groundwater contamination, additional step out borings were conducted 
at the customer’s request as opposed to conducting a limited number of step out borings and 
waiting to obtain the analytical results.   

Findings 

The groundwater table or the top of the first water bearing unit is located at approximately 2.0 
feet bgs.  The soils were comprised generally of medium sized brown sand, with a black organic 
matter layer detected in some of the borings.   

An area is depicted on Figure 1 west of the former AST area where samples could not be 
obtained utilizing hand methodology.  This area had several layers of concrete and asphalt on it 
(i.e. former driveway).  As can be seen on the diagram, borings were stepped out further west 
until no obstructions were encountered.   

Table 1 and Table 2 depict the soil and groundwater analytical results, respectively, for each 
sample collected.  As can be seen on the tables, one (1) soil sample (SB-3) and one groundwater 
sample (TMW-1/SB-1) collected during the initial Phase II ESA sampling had concentrations of 
volatile organic gasoline indicator parameters in them above GRCC or the media specific 
volatilization to indoor air interim action screening levels.  No diesel fuel semi-volatile organic 
indicator parameters were detected in any of the samples.   The soil and groundwater samples 
collected on May 31, 2018 all showed non-detectable concentrations of the gasoline indicator 
parameters.  

Figure 1 depicts the approximate horizontal extents of the soil and groundwater impact.  As can 
be seen on Figure 1 the area immediately west of the former AST area may be impacted.  Based 
on the sampling results the dashed line traversing through this area is the approximation or 
interpolation of the horizontal impact.  

Conclusions 

Two rounds of soil and groundwater sampling were conducted, one on May 2, 2018 and one on 
May 31, 2018, to address the recognized environmental condition (REC) noted in the Phase I 
Environmental Site Assessment (Phase I ESA) conducted for the Subject Property on June 5, 
2017 (i.e., the AST area).  

This limited investigation followed accepted professional and industry standards, and the policies 
of the Michigan Department of Environmental Quality (MDEQ).  

Subsequent to the June 5, 2017 Phase I ESA, the ASTs and concrete pad below them were 
removed by the operators of the Subject Property.  The soil and groundwater samples described 
above were collected from the former AST area.   

The soil and groundwater sampling detected gasoline impact to both the soil and groundwater in 
a very limited area.  The sampling conducted delineated the approximate horizontal extent of 
contamination.  The horizontal extents are depicted on Figure 1.   The vertical extent of the soil 
contamination was defined (i.e., from approximately the ground surface to the top of the first 
water bearing unit).  

The vertical extent of the groundwater impact was not defined; however, typically hydrocarbon 
releases only impact the upper portion of the first water bearing unit or aquifer (i.e., gasoline is 
lighter than water).  Working knowledge of the geology and hydrogeology in the Subject 
Property area determines that the probability of this not being the case is unlikely.  
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Phase II ESA, 17114 Robbins Rd., Grand Haven, MI  Page 3 
Tysman Companies, LLC  June 4, 2018 

The identified contamination is limited in mass and volume.   No exposure pathways to humans 
and/or flora/fauna are currently complete and none are expected to be complete in the future 
based on future intended use of the Subject Property.  The only exposure pathway that appears to 
be potentially complete would be the volatilization to indoor air pathway; if a building were to be 
built directly on top of the contamination or within 6.0 feet horizontally from the contaminated 
soil and/or groundwater. This appears unlikely due to the proposed site plan.    

Additional sampling immediately west of the former AST area where obstructions were 
encountered will further define the horizontal extent (i.e., define it smaller).  One groundwater 
sample collected from deeper in the first water bearing unit will be required to confirm that no 
impact extends deep.   

The impacted soil can be excavated and disposed of in a landfill or can be left in place with 
proper institutional controls (i.e., a Declartion of Restrictive Covenant (DRC) placed on the deed 
of the Subject Property).  The DRC would require that the soils be managed if excavated and 
would limit building above the soils or immediately adjacent (within 6.0 feet).   

Although it appears unlikey, the groundwater will need to be monitored to determine that impact 
is not migrating via groundwater flow.  This will require the installation of several permanent 
groundwater monitoring wells, with samples collected on a quarterly basis for approximately 1-
year.  Once the groundwater impact is confirmed to not be migrating, the impact can be left in 
place utilizing a DRC limiting the groundwater use in that area (i.e., no irrigating, and no 
drinking), and would limit building above that water or immediately adjacent.  If groundwater 
contamination is determined to be migrating significantly then remedial actions would be 
warranted.  

The DRC would allow for a building to be built on top or immediately adjacent (i.e., less than 
6.0 feet) to the impacted areas if a vapor mitigation system is installed (i.e., sub slab ventilation 
and sealed floor).    

Westshore appreciates the opportunity to assist you with this project, please call me at 231-777-
3447 if you have any questions or wish to discuss this investigation further.  

Sincerely, 

WESTSHORE CONSULTING 

 
 
 
Roger A. Bour 
Senior Project Manager RAB/jlg/03513-0017 
 
Figure 1 – Sample Location Map 
Table 1 – Soil Analytical Results 
Table 2 – Groundwater Analytical Results 
Laboratory Reports 



  

COUNTY OF OTTAWA, GRAND HAVEN TOWNSHIP, NORTHEAST 1/4, SECTION 33, T08N, R16W     ~ GIS Aerial Photograph Parcel Map obtained from Ottawa County GIS online mapping 
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LOCATION 

MAP 
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Tysman Companies 
Date: 06/04/18 
Drawn by: JLG 

Site: Date: 06/04/18 

 www.WestshoreConsulting.com (800) 968-2864 Sampling at 17114 Robbins Road,  
Grand Haven Township, Ottawa County, Michigan 

File No.: 03513-0017 

Figure: 
 1 

 

Former AST 
Area 

Scale:  1 = 40’ 



Table 1 ~ Soil Analytical Results
Five Parcels of land located along Robbins Road in Grand Haven Township, Ottawa County, Michigan

SB-1 SB-2 SB-3 SB-4 SB-5

1.5-2.0' 1.7-2.2' 1.5-2.0' 1.3-1.8' 1.5-2.0'

05/02/18 05/02/18 05/02/18 05/02/18 05/31/18

Volatile Organic Compounds (VOCs)
VOC Analysis Date 05/05/18 05/05/18 05/08/18 05/08/18 05/31/18

VOC Analysis Method 8260C 8260C 8260C 8260C 8260C

Dichlorodifluoromethane 75718 NA 95,000 ID 900,000 53,000,000 1,400,000,000 3,300,000,000,000 52,000,000 1,000,000 NC NC <250 <250 <250 <250 NT
Chloromethane 74873 NA 5,200 ID 2,300 40,000 1,000,000 4,900,000,000 1,600,000 1,100,000 6.9 (M) 31 (M) <250 <250 <250 <250 NT
Vinyl Chloride 75014 NA 40 260 {X} 270 4,200 73,000 350,000,000 3,800 490,000 0.082 (M) 2.0 (M) <40 <40 <46 <40 NT
Bromomethane 74839 NA 200 700 860 11,000 140,000 330,000,000 320,000 2,200,000 NC NC <200 <200 <200 <200 NT
Chloroethane 75003 NA 8,600 22,000 {X} 2,900,000 30,000,000 280,000,000 670,000,000,000 2,600,000 950,000 330 1,500 <250 <250 <250 <250 NT
Trichlorofluoromethane 75694 NA 52,000 NA 2,800,000 92,000,000 1,500,000,000 3,800,000,000,000 79,000,000 560,000 NC NC <100 <100 <100 <100 NT
Diethyl ether 60297 NA 200 ID 28,000,000 85,000,000 340,000,000 800,000,000,000 110,000,000 7,400,000 NC NC <200 <200 <230 <200 NT
Tert-butyl alcohol 75650 NA 78,000 NA 310,000,000 97,000,000 200,000,000 130,000,000,000 120,000,000 110,000,000 NC NC <2,500 <2,500 <2,900 <2,500 NT
1,1-Dichloroethylene 75354 NA 140 2,600 62 1,100 13,000 62,000,000 200,000 570,000 12 (M) 54 <50 <50 <58 <50 NT
Acetone 67641 NA 15,000 34,000 290,000,000 130,000,000 190,000,000 390,000,000,000 23,000,000 110,000,000 260,000 780,000 <1,000 <1,000 <1,000 <1,000 NT
Iodomethane 74884 NA NC NC NC NC NC NC NC NC NC NC <100 <100 <100 <100 NT
Carbon disulfide 75150 NA 16,000 ID 76,000 1,300,000 19,000,000 47,000,000,000 7,200,000 280,000 NC NC <250 <250 <290 <250 NT
Methyl t-butyl ether (MTBE) 1634044 NA 800 140,000 {X} 9,900,000 25,000,000 87,000,000 200,000,000,000 1,500,000 5,900,000 74 (M) 520 <250 <250 <290 <250 <250
Methylene chloride 75092 NA 100 30,000 {X} 45,000 210,000 1,400,000 6,600,000,000 1,300,000 2,300,000 130 570 <250 <250 <250 <250 NT
Acrylonitrile 107131 NA 100 100 6,600 5,000 10,000 46,000,000 16,000 8,300,000 NC NC <100 <100 <120 <100 NT
trans-1,2-Dichloroethene 156605 NA 2,000 30,000 {X} 23,000 280,000 2,000,000 4,700,000,000 3,800,000 1,400,000 39 (M) 340 <50 <50 <58 <50 NT
1,1-Dichloroethane 75343 NA 18,000 15,000 230,000 2,100,000 14,000,000 33,000,000,000 27,000,000 890,000 2.6 (M) 19 (M) <50 <50 <58 <50 NT
Diisopropyl Ether 108203 NA 600 ID 670,000 340,000 1,800,000 4,100,000,000 920,000 1,300 NC NC <250 <250 <290 <250 NT
2-Butanone (MEK) 78933 NA 260,000 44,000 54,000,000 29,000,000 35,000,000 67,000,000,000 120,000,000 27,000,000 NC NC <750 <750 <870 <750 NT
cis-1,2-Dichloroethene 156592 NA 1,400 12,000 22,000 180,000 990,000 2,300,000,000 2,500,000 640,000 2.1 (M) 9.2 (M) <50 <50 <58 <50 NT
t-Butyl Ethyl Ether (ETBE) 637923 NA 980 ID 540,000 1,900,000 11,000,000 25,000,000,000 ID 650,000 NC NC <250 <250 <290 <250 NT
Bromochloromethane 74975 NA NC NC NC NC NC NC NC NC NC NC <100 <100 <100 <100 NT
Tetrahydrofuran 109999 NA 1,900 220,000 {X} 1,300,000 13,000,000 160,000,000 390,000,000,000 2,900,000 120,000,000 NC NC <1,000 <1,000 <1,200 <1,000 NT
Chloroform 67663 NA 1,600 7,000 7,200 45,000 270,000 1,300,000,000 1,200,000 1,500,000 0.26 (M) 1.9 (M) <50 <50 <58 <50 NT
1,1,1-Trichloroethane 71556 NA 4,000 1,800 250,000 3,800,000 28,000,000 67,000,000,000 500,000,000 460,000 450 1,900 <50 <50 <58 <50 NT
Carbon tetrachloride 56235 NA 100 900 {X} 190 3,500 28,000 130,000,000 96,000 390,000 NC NC <50 <50 <58 <50 NT
Benzene 71432 NA 100 4,000 {X} 1,600 13,000 79,000 380,000,000 180,000 400,000 1.7 (M) 12 (M) <50 <50 81 <50 <50

t-Amyl Methyl Ether (TAME) 994058 NA 3,900 NA 58,000 340,000 1,800,000 4,100,000,000 29,000,000 440,000 NC NC <250 <250 <290 <250 NT
1,2-Dichloroethane 107062 NA 100 7,200 {X} 2,100 6,200 26,000 120,000,000 91,000 1,200,000 NC NC <50 <50 <58 <50 <50
Cyclohexane 108941 NA 5,200,000 NA 17,000 1,000,000 27,000,000 67,000,000,000 1,000,000,000 220,000,000 NC NC <250 <250 <290 <250 NT
Trichloroethene 79016 NA 100 4,000 {X} 1,000 11,000 57,000 130,000,000 110,000 500,000 0.33 (M) 1.0 (M) <50 <50 <58 <50 NT
1,2-Dichloropropane 78875 NA 100 4,600 {X} 4,000 25,000 110,000 270,000,000 140,000 550,000 NC NC <50 <50 <58 <50 NT
Dibromomethane 74953 NA 1,600 NA ID ID ID ID 2,500,000 2,000,000 NC NC <250 <250 <250 <250 NT
Bromodichloromethane 75274 NA 1,600 ID 1,200 9,100 19,000 84,000,000 110,000 1,500,000 NC NC <100 <100 <100 <100 NT
1,3-Dichloropropene 542756 NA 170 180 {X} 1,000 18,000 160,000 780,000,000 10,000 620,000 NC NC <50 <50 <58 <50 NT
4-Methyl-2-pentanone (MIBK) 108101 NA 36,000 ID 37,000,000 45,000,000 67,000,000 140,000,000,000 56,000,000 2,700,000 NC NC <2,500 <2,500 <2,900 <2,500 NT
Toluene 108883 NA 16,000 5,400 330,000 2,800,000 12,000,000 27,000,000,000 50,000,000 250,000 3,700 16,000 <100 <100 430 <100 <100
1,1,2-Trichloroethane 79005 NA 100 6,600 {X} 4,600 17,000 44,000 190,000,000 180,000 920,000 NC NC <50 <50 <58 <50 NT
Tetrachloroethene 127184 NA 100 1,200 {X} 11,000 170,000 1,100,000 2,700,000,000 200,000 88,000 6.2 (M) 19 (M) <50 <50 <58 <50 NT
2-Hexanone 591786 NA 20,000 ID 990,000 1,100,000 1,400,000 2,700,000,000 32,000,000 2,500,000 NC NC <2,500 <2,500 <2,900 <2,500 NT
Dibromochloromethane 124481 NA 1,600 ID 3,900 24,000 33,000 130,000,000 110,000 610,000 NC NC <100 <100 <100 <100 NT
1,2-Dibromoethane 106934 NA 20 110 {X} 670 1,700 3,300 14,000,000 92 890,000 NC NC <50 <50 <58 <50 <50
Chlorobenzene 108907 NA 2,000 500 120,000 770,000 2,100,000 4,700,000,000 4,300,000 260,000 82 360 <50 <50 <58 <50 NT
1,1,1,2-Tetrachloroethane 630206 NA 1,500 ID 6,200 36,000 100,000 420,000,000 480,000 440,000 NC NC <100 <100 <100 <100 NT
Ethyl benzene 100414 NA 1,500 360 87,000 720,000 2,200,000 10,000,000,000 22,000,000 140,000 12 (M) 86 <50 <50 65 <50 <50

Xylenes 1330207 NA 5,600 820 6,300,000 46,000,000 130,000,000 290,000,000,000 410,000,000 150,000 280 1,200 <150 <150 720 <150 <150

Styrene 100425 NA 2,700 2,100 {X} 250,000 970,000 1,400,000 5,500,000,000 400,000 520,000 NC NC <50 <50 <58 <50 NT
Bromoform 75252 NA 1,600 ID 150,000 900,000 900,000 2,800,000,000 820,000 870,000 NC NC <100 <100 <100 <100 NT
Isopropylbenzene 98828 NA 91,000 3,200 400,000 1,700,000 2,800,000 5,800,000,000 25,000,000 390,000 NC NC <250 <250 <250 <250 NT
1,1,2,2-Tetrachloroethane 79345 NA 170 1,600 {X} 4,300 10,000 14,000 54,000,000 53,000 870,000 NC NC <50 <50 <58 <50 NT
1,2,3-Trichloropropane 96184 NA 840 NA 4,000 9,200 11,000 20,000,000 1,300,000 830,000 NC NC <100 <100 <100 <100 NT
trans-1,4-Dichloro-2-butene 110576 NC NC NC NC NC NC NC NC NC NC NC <50 <50 <58 <50 NT
Bromobenzene 108861 NA 550 NA 310,000 450,000 450,000 530,000,000 540,000 760,000 NC NC <100 <100 <100 <100 NT
n-Propylbenzene 103651 NA 1,600 ID ID ID ID 1,300,000,000 2,500,000 10,000,000 NC NC <100 <100 <100 <100 NT
1,3,5-Trimethylbenzene 108678 NA 1,800 1,100 2,600,000 16,000,000 380,000,000 82,000,000,000 32,000,000 94,000 100 450 <100 <100 <100 <100 <100
tert-Butylbenzene 98066 NA 1,600 ID ID ID ID 670,000,000 2,500,000 10,000,000 NC NC <50 <50 <58 <50 NT
1,2,4-Trimethylbenzene 95636 NA 2,100 570 4,300,000 21,000,000 500,000,000 82,000,000,000 32,000,000 110,000 150 650 <100 <100 220 <100 <100

sec-Butylbenzene 135988 NA 1,600 ID ID ID ID 400,000,000 2,500,000 10,000,000 NC NC <50 <50 <58 <50 NT
p-Isopropyltoluene 99876 NA NC NC NC NC NC NC NC NC NC NC <100 <100 <100 <100 NT
1,3-Dichlorobenzene 541731 NA 170 680 26,000 79,000 110,000 200,000,000 200,000 170,000 10 (M) 45 (M) <100 <100 <100 <100 NT
1,4-Dichlorobenzene 106467 NA 1,700 360 19,000 77,000 110,000 450,000,000 400,000 NA 23 (M) 160 <100 <100 <100 <100 NT
n-Butylbenzene 104518 NA 1,600 ID ID ID ID 2,000,000,000 2,500,000 10,000,000 NC NC <50 <50 <58 <50 NT
1,2,3-Trimethylbenzene 526738 NC NC NC NC NC NC NC NC NC 270 1,200 <50 <50 80 <50 NT
1,2-Dichlorobenzene 95501 NA 14,000 280 11,000,000 39,000,000 52,000,000 100,000,000,000 19,000,000 210,000 NC NC <100 <100 <100 <100 NT
1,2-Dibromo-3-chloropropane 96128 NA 10 ID 220 260 260 560,000 4,400 1,200 NC NC <100 <100 <120 <100 NT
Hexachloroethane 67721 NA 430 1,800 {X} 40,000 550,000 930,000 230,000,000 230,000 NA NC NC <100 <100 <100 <100 NT
1,2,4-Trichlorobenzene 120821 NA 4,200 5,900 {X} 9,600,000 28,000,000 28,000,000 25,000,000,000 990,000 1,100,000 53 (M) 230 (M) <330 <330 <330 <330 NT
Naphthalene 91203 NA 35,000 730 250,000 300,000 300,000 200,000,000 16,000,000 NA NC NC <330 <330 <330 <330 <330
1,2,3-Trichlorobenzene 87616 NA NC NC NC NC NC NC NC NC NC NC <250 <250 <250 <250 NT
2-Methylnaphthalene 91576 NA 57,000 4,200 2,700,000 1,500,000 1,500,000 670,000,000 8,100,000 NA NC NC <330 <330 <330 <330 <330
Polynuclear Aromatic Hydrocarbons (PNAs)

PNA Extract Date 05/03/18 05/03/18 05/03/18 05/03/18

PNA Analysis Date 05/04/18 05/04/18 05/04/18 05/04/18

PNA Analysis Method 8270C 8270C 8270C 8270C

Naphthalene 91203 NA 35,000 730 250,000 300,000 300,000 200,000,000 16,000,000 NA NC NC <330 <330 <330 <330 NT
2-Methylnaphthalene 91576 NA 57,000 4,200 2,700,000 1,500,000 1,500,000 670,000,000 8,100,000 NA NC NC <330 <330 <330 <330 NT
Acenaphthylene 208968 NA 5,900 ID 1,600,000 2,200,000 2,200,000 2,300,000,000 1,600,000 NA NC NC <330 <330 <330 <330 NT
Acenaphthene 83329 NA 300,000 8,700 190,000,000 81,000,000 81,000,000 14,000,000,000 41,000,000 NA NC NC <330 <330 <330 <330 NT
Fluorene 86737 NA 390,000 5,300 580,000,000 130,000,000 130,000,000 9,300,000,000 27,000,000 NA NC NC <330 <330 <330 <330 NT
Phenanthrene 85018 NA 56,000 2,100 2,800,000 160,000 160,000 6,700,000 1,600,000 NA NC NC <330 <330 <330 <330 NT
Anthracene 120127 NA 41,000 ID 1,000,000,000 1,400,000,000 1,400,000,000 67,000,000,000 230,000,000 NA NC NC <330 <330 <330 <330 NT
Fluoranthene 206440 NA 730,000 5,500 1,000,000,000 740,000,000 740,000,000 9,300,000,000 46,000,000 NA NC NC <330 <330 <330 <330 NT
Pyrene 129000 NA 480,000 ID 1,000,000,000 650,000,000 650,000,000 6,700,000,000 29,000,000 NA NC NC <330 <330 <330 <330 NT
Benzo[a]anthracene 56553 NA NLL NLL NLV NLV NLV ID 20,000 NA NC NC <330 <330 <330 <330 NT
Chrysene 218019 NA NLL NLL ID ID ID ID 2,000,000 NA NC NC <330 <330 <330 <330 NT
Benzo[b]fluoranthene 205992 NA NLL NLL ID ID ID ID 20,000 NA NC NC <330 <330 <330 <330 NT
Benzo[k]fluoranthene 207089 NA NLL NLL NLV NLV NLV ID 200,000 NA NC NC <330 <330 <330 <330 NT
Benzo[a]pyrene 50328 NA NLL NLL NLV NLV NLV 1,500,000 2,000 NA NC NC <330 <330 <330 <330 NT
Indeno[1,2,3-cd]pyrene 193395 NA NLL NLL NLV NLV NLV ID 20,000 NA NC NC <330 <330 <330 <330 NT
Dibenzo[a,h]anthracene 53703 NA NLL NLL NLV NLV NLV ID 2,000 NA NC NC <330 <330 <330 <330 NT
Benzo[g,h,i]perylene 191242 NA NLL NLL NLV NLV NLV 800,000,000 2,500,000 NA NC NC <330 <330 <330 <330 NT
Notes:

- Results are reported in micrograms per kilogram (µg/Kg); equivalent to parts per billion (ppb).

- MDEQ Criteria are from Table 2, R299.46 Generic Soil Cleanup Criteria for Residential Category found on RRD website Rule 299.1 to 299.50 Environmental Contamination Response Activity Rules, effective December 30, 2013.

- ID - Inadequate Data to develop criterion. - NA - Not Available.

- NLL - Hazardous substance is Not Likely to Leach under most soil conditions. - NLV - Not Likely to Volatilize.

- {X} - Criteria not established based on surface water use for drinking water.

- Bolded values indicate detection of constituent, shaded values indicate an exceedance of at least one criteria.

- NT  - Not Tested. - NC - MDEQ has published no criteria for this constituent.

- MDEQ Media-Specific Volatilization to Indoor Air Interim Action Screening Levels, August 2017.
- RIASL: Recommended Interim Action Screening Levels.  Nonresidential RIASL is based on a former residential structure that is now nonresidential use that has an unoccupied basement.
- (M): Site-specific criterion may be below target detection limits (TDL). 
- Bolded box                  indicate an exceedance of of at least one RIASL.
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Table 1 ~ Soil Analytical Results
Five Parcels of land located along Robbins Road in Grand Haven Township, Ottawa County, Michigan

Volatile Organic Compounds (VOCs)
VOC Analysis Date
VOC Analysis Method

Dichlorodifluoromethane 75718 NA 95,000 ID 900,000 53,000,000 1,400,000,000 3,300,000,000,000 52,000,000 1,000,000 NC NC
Chloromethane 74873 NA 5,200 ID 2,300 40,000 1,000,000 4,900,000,000 1,600,000 1,100,000 6.9 (M) 31 (M)
Vinyl Chloride 75014 NA 40 260 {X} 270 4,200 73,000 350,000,000 3,800 490,000 0.082 (M) 2.0 (M)
Bromomethane 74839 NA 200 700 860 11,000 140,000 330,000,000 320,000 2,200,000 NC NC
Chloroethane 75003 NA 8,600 22,000 {X} 2,900,000 30,000,000 280,000,000 670,000,000,000 2,600,000 950,000 330 1,500
Trichlorofluoromethane 75694 NA 52,000 NA 2,800,000 92,000,000 1,500,000,000 3,800,000,000,000 79,000,000 560,000 NC NC
Diethyl ether 60297 NA 200 ID 28,000,000 85,000,000 340,000,000 800,000,000,000 110,000,000 7,400,000 NC NC
Tert-butyl alcohol 75650 NA 78,000 NA 310,000,000 97,000,000 200,000,000 130,000,000,000 120,000,000 110,000,000 NC NC
1,1-Dichloroethylene 75354 NA 140 2,600 62 1,100 13,000 62,000,000 200,000 570,000 12 (M) 54
Acetone 67641 NA 15,000 34,000 290,000,000 130,000,000 190,000,000 390,000,000,000 23,000,000 110,000,000 260,000 780,000
Iodomethane 74884 NA NC NC NC NC NC NC NC NC NC NC
Carbon disulfide 75150 NA 16,000 ID 76,000 1,300,000 19,000,000 47,000,000,000 7,200,000 280,000 NC NC
Methyl t-butyl ether (MTBE) 1634044 NA 800 140,000 {X} 9,900,000 25,000,000 87,000,000 200,000,000,000 1,500,000 5,900,000 74 (M) 520
Methylene chloride 75092 NA 100 30,000 {X} 45,000 210,000 1,400,000 6,600,000,000 1,300,000 2,300,000 130 570
Acrylonitrile 107131 NA 100 100 6,600 5,000 10,000 46,000,000 16,000 8,300,000 NC NC
trans-1,2-Dichloroethene 156605 NA 2,000 30,000 {X} 23,000 280,000 2,000,000 4,700,000,000 3,800,000 1,400,000 39 (M) 340
1,1-Dichloroethane 75343 NA 18,000 15,000 230,000 2,100,000 14,000,000 33,000,000,000 27,000,000 890,000 2.6 (M) 19 (M)
Diisopropyl Ether 108203 NA 600 ID 670,000 340,000 1,800,000 4,100,000,000 920,000 1,300 NC NC
2-Butanone (MEK) 78933 NA 260,000 44,000 54,000,000 29,000,000 35,000,000 67,000,000,000 120,000,000 27,000,000 NC NC
cis-1,2-Dichloroethene 156592 NA 1,400 12,000 22,000 180,000 990,000 2,300,000,000 2,500,000 640,000 2.1 (M) 9.2 (M)
t-Butyl Ethyl Ether (ETBE) 637923 NA 980 ID 540,000 1,900,000 11,000,000 25,000,000,000 ID 650,000 NC NC
Bromochloromethane 74975 NA NC NC NC NC NC NC NC NC NC NC
Tetrahydrofuran 109999 NA 1,900 220,000 {X} 1,300,000 13,000,000 160,000,000 390,000,000,000 2,900,000 120,000,000 NC NC
Chloroform 67663 NA 1,600 7,000 7,200 45,000 270,000 1,300,000,000 1,200,000 1,500,000 0.26 (M) 1.9 (M)
1,1,1-Trichloroethane 71556 NA 4,000 1,800 250,000 3,800,000 28,000,000 67,000,000,000 500,000,000 460,000 450 1,900
Carbon tetrachloride 56235 NA 100 900 {X} 190 3,500 28,000 130,000,000 96,000 390,000 NC NC

Benzene 71432 NA 100 4,000 {X} 1,600 13,000 79,000 380,000,000 180,000 400,000 1.7 (M) 12 (M)

t-Amyl Methyl Ether (TAME) 994058 NA 3,900 NA 58,000 340,000 1,800,000 4,100,000,000 29,000,000 440,000 NC NC
1,2-Dichloroethane 107062 NA 100 7,200 {X} 2,100 6,200 26,000 120,000,000 91,000 1,200,000 NC NC
Cyclohexane 108941 NA 5,200,000 NA 17,000 1,000,000 27,000,000 67,000,000,000 1,000,000,000 220,000,000 NC NC
Trichloroethene 79016 NA 100 4,000 {X} 1,000 11,000 57,000 130,000,000 110,000 500,000 0.33 (M) 1.0 (M)
1,2-Dichloropropane 78875 NA 100 4,600 {X} 4,000 25,000 110,000 270,000,000 140,000 550,000 NC NC
Dibromomethane 74953 NA 1,600 NA ID ID ID ID 2,500,000 2,000,000 NC NC
Bromodichloromethane 75274 NA 1,600 ID 1,200 9,100 19,000 84,000,000 110,000 1,500,000 NC NC
1,3-Dichloropropene 542756 NA 170 180 {X} 1,000 18,000 160,000 780,000,000 10,000 620,000 NC NC
4-Methyl-2-pentanone (MIBK) 108101 NA 36,000 ID 37,000,000 45,000,000 67,000,000 140,000,000,000 56,000,000 2,700,000 NC NC
Toluene 108883 NA 16,000 5,400 330,000 2,800,000 12,000,000 27,000,000,000 50,000,000 250,000 3,700 16,000
1,1,2-Trichloroethane 79005 NA 100 6,600 {X} 4,600 17,000 44,000 190,000,000 180,000 920,000 NC NC
Tetrachloroethene 127184 NA 100 1,200 {X} 11,000 170,000 1,100,000 2,700,000,000 200,000 88,000 6.2 (M) 19 (M)
2-Hexanone 591786 NA 20,000 ID 990,000 1,100,000 1,400,000 2,700,000,000 32,000,000 2,500,000 NC NC
Dibromochloromethane 124481 NA 1,600 ID 3,900 24,000 33,000 130,000,000 110,000 610,000 NC NC
1,2-Dibromoethane 106934 NA 20 110 {X} 670 1,700 3,300 14,000,000 92 890,000 NC NC
Chlorobenzene 108907 NA 2,000 500 120,000 770,000 2,100,000 4,700,000,000 4,300,000 260,000 82 360
1,1,1,2-Tetrachloroethane 630206 NA 1,500 ID 6,200 36,000 100,000 420,000,000 480,000 440,000 NC NC

Ethyl benzene 100414 NA 1,500 360 87,000 720,000 2,200,000 10,000,000,000 22,000,000 140,000 12 (M) 86

Xylenes 1330207 NA 5,600 820 6,300,000 46,000,000 130,000,000 290,000,000,000 410,000,000 150,000 280 1,200

Styrene 100425 NA 2,700 2,100 {X} 250,000 970,000 1,400,000 5,500,000,000 400,000 520,000 NC NC
Bromoform 75252 NA 1,600 ID 150,000 900,000 900,000 2,800,000,000 820,000 870,000 NC NC
Isopropylbenzene 98828 NA 91,000 3,200 400,000 1,700,000 2,800,000 5,800,000,000 25,000,000 390,000 NC NC
1,1,2,2-Tetrachloroethane 79345 NA 170 1,600 {X} 4,300 10,000 14,000 54,000,000 53,000 870,000 NC NC
1,2,3-Trichloropropane 96184 NA 840 NA 4,000 9,200 11,000 20,000,000 1,300,000 830,000 NC NC
trans-1,4-Dichloro-2-butene 110576 NC NC NC NC NC NC NC NC NC NC NC
Bromobenzene 108861 NA 550 NA 310,000 450,000 450,000 530,000,000 540,000 760,000 NC NC
n-Propylbenzene 103651 NA 1,600 ID ID ID ID 1,300,000,000 2,500,000 10,000,000 NC NC
1,3,5-Trimethylbenzene 108678 NA 1,800 1,100 2,600,000 16,000,000 380,000,000 82,000,000,000 32,000,000 94,000 100 450
tert-Butylbenzene 98066 NA 1,600 ID ID ID ID 670,000,000 2,500,000 10,000,000 NC NC

1,2,4-Trimethylbenzene 95636 NA 2,100 570 4,300,000 21,000,000 500,000,000 82,000,000,000 32,000,000 110,000 150 650

sec-Butylbenzene 135988 NA 1,600 ID ID ID ID 400,000,000 2,500,000 10,000,000 NC NC
p-Isopropyltoluene 99876 NA NC NC NC NC NC NC NC NC NC NC
1,3-Dichlorobenzene 541731 NA 170 680 26,000 79,000 110,000 200,000,000 200,000 170,000 10 (M) 45 (M)
1,4-Dichlorobenzene 106467 NA 1,700 360 19,000 77,000 110,000 450,000,000 400,000 NA 23 (M) 160
n-Butylbenzene 104518 NA 1,600 ID ID ID ID 2,000,000,000 2,500,000 10,000,000 NC NC
1,2,3-Trimethylbenzene 526738 NC NC NC NC NC NC NC NC NC 270 1,200
1,2-Dichlorobenzene 95501 NA 14,000 280 11,000,000 39,000,000 52,000,000 100,000,000,000 19,000,000 210,000 NC NC
1,2-Dibromo-3-chloropropane 96128 NA 10 ID 220 260 260 560,000 4,400 1,200 NC NC
Hexachloroethane 67721 NA 430 1,800 {X} 40,000 550,000 930,000 230,000,000 230,000 NA NC NC
1,2,4-Trichlorobenzene 120821 NA 4,200 5,900 {X} 9,600,000 28,000,000 28,000,000 25,000,000,000 990,000 1,100,000 53 (M) 230 (M)
Naphthalene 91203 NA 35,000 730 250,000 300,000 300,000 200,000,000 16,000,000 NA NC NC
1,2,3-Trichlorobenzene 87616 NA NC NC NC NC NC NC NC NC NC NC
2-Methylnaphthalene 91576 NA 57,000 4,200 2,700,000 1,500,000 1,500,000 670,000,000 8,100,000 NA NC NC
Polynuclear Aromatic Hydrocarbons (PNAs)

PNA Extract Date
PNA Analysis Date
PNA Analysis Method

Naphthalene 91203 NA 35,000 730 250,000 300,000 300,000 200,000,000 16,000,000 NA NC NC
2-Methylnaphthalene 91576 NA 57,000 4,200 2,700,000 1,500,000 1,500,000 670,000,000 8,100,000 NA NC NC
Acenaphthylene 208968 NA 5,900 ID 1,600,000 2,200,000 2,200,000 2,300,000,000 1,600,000 NA NC NC
Acenaphthene 83329 NA 300,000 8,700 190,000,000 81,000,000 81,000,000 14,000,000,000 41,000,000 NA NC NC
Fluorene 86737 NA 390,000 5,300 580,000,000 130,000,000 130,000,000 9,300,000,000 27,000,000 NA NC NC
Phenanthrene 85018 NA 56,000 2,100 2,800,000 160,000 160,000 6,700,000 1,600,000 NA NC NC
Anthracene 120127 NA 41,000 ID 1,000,000,000 1,400,000,000 1,400,000,000 67,000,000,000 230,000,000 NA NC NC
Fluoranthene 206440 NA 730,000 5,500 1,000,000,000 740,000,000 740,000,000 9,300,000,000 46,000,000 NA NC NC
Pyrene 129000 NA 480,000 ID 1,000,000,000 650,000,000 650,000,000 6,700,000,000 29,000,000 NA NC NC
Benzo[a]anthracene 56553 NA NLL NLL NLV NLV NLV ID 20,000 NA NC NC
Chrysene 218019 NA NLL NLL ID ID ID ID 2,000,000 NA NC NC
Benzo[b]fluoranthene 205992 NA NLL NLL ID ID ID ID 20,000 NA NC NC
Benzo[k]fluoranthene 207089 NA NLL NLL NLV NLV NLV ID 200,000 NA NC NC
Benzo[a]pyrene 50328 NA NLL NLL NLV NLV NLV 1,500,000 2,000 NA NC NC
Indeno[1,2,3-cd]pyrene 193395 NA NLL NLL NLV NLV NLV ID 20,000 NA NC NC
Dibenzo[a,h]anthracene 53703 NA NLL NLL NLV NLV NLV ID 2,000 NA NC NC
Benzo[g,h,i]perylene 191242 NA NLL NLL NLV NLV NLV 800,000,000 2,500,000 NA NC NC
Notes:

- Results are reported in micrograms per kilogram (µg/Kg); equivalent to parts per billion (ppb).

- MDEQ Criteria are from Table 2, R299.46 Generic Soil Cleanup Criteria for Residential Category found on RRD website Rule 299.1 to 299.50 Environmental Contamination Response Activity Rules, effective December 30, 2013.

- ID - Inadequate Data to develop criterion. - NA - Not Available.

- NLL - Hazardous substance is Not Likely to Leach under most soil conditions. - NLV - Not Likely to Volatilize.

- {X} - Criteria not established based on surface water use for drinking water.

- Bolded values indicate detection of constituent, shaded values indicate an exceedance of at least one criteria.

- NT  - Not Tested. - NC - MDEQ has published no criteria for this constituent.

- MDEQ Media-Specific Volatilization to Indoor Air Interim Action Screening Levels, August 2017.
- RIASL: Recommended Interim Action Screening Levels.  Nonresidential RIASL is based on a former residential structure that is now nonresidential use that has an unoccupied basement.
- (M): Site-specific criterion may be below target detection limits (TDL). 
- Bolded box                  indicate an exceedance of of at least one RIASL.

Media-Specific Volatilization to 
Indoor Air Interim Action 

Screening Levels

Soil
Residential

RIASL

Soil
Nonresidential

RIASL

Constituent

Chemical
Abstract
Service
Number
(CAS #)

Statewide
Default

Background
Levels

Residential - Part 201 Generic Cleanup Criteria

Drinking
Water

Protection
Criteria

Groundwater
Surface Water

Interface
Protection

Criteria

Soil
Volatilization
to Indoor Air

Inhalation

Infinite Source
Volatile Soil
Inhalation

Criteria (VSIC)

Finite VSIC
for 2 Meter

Source
Thickness

Particulate
Soil Inhalation

Criteria

Direct
Contact
Criteria

Soil Saturation
Concentration

Screening Levels
(Csat)

SB-6 SB-7 SB-8 SB-9

1.5-2.0' 1.5-2.0' 1.5-2.0' 2.5-3.0'

05/31/18 05/31/18 05/31/18 05/31/18

05/31/18 05/31/18 05/31/18 05/31/18

8260C 8260C 8260C 8260C

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT

<250 <250 <260 <260
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<50 <50 <51 <53

NT NT NT NT
<50 <50 <51 <53
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT

<100 <100 <100 <100
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<50 <50 <51 <53
NT NT NT NT
NT NT NT NT
<50 <50 <51 <53

<150 <150 <150 <160

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT

<100 <100 <100 <100
NT NT NT NT

<100 <100 <100 <100

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT

<330 <330 <330 <330
NT NT NT NT

<330 <330 <330 <330

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
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Table 2 ~ Groundwater Analytical Results
Five Parcels of land located along Robbins Road in Grand Haven Township, Ottawa County, Michigan

TMW-1
/ SB-1

TMW-2
/ SB-4

TMW-3 TMW-4

Residential
Drinking
Water

Nonresidential
Drinking
Water

Groundwater
Surface Water

Interface

Residential
Groundwater
Volatilization
to Indoor Air

Inhalation

Nonresidential
Groundwater
Volatilization
to Indoor Air

Inhalation

Shallow
Groundwater
Residential

RIASL

Shallow
Groundwater

Nonresidential
RIASL

Groundwater
Residential

RIASL

Groundwater
Residential
TSRIASL

Groundwater
Nonresidential

RIASL

Groundwater
Nonresidential

RIASL12

Groundwater
Nonresidential

TSRIASL12

05/02/18 05/02/18 05/31/18 05/31/18

Volatile Organic Compounds (VOCs)
VOC Analysis Date 05/08/18 05/09/18 05/31/18 05/31/18

VOC Analysis Method 8260C 8260C 8260C 8260C

Dichlorodifluoromethane 75718 1,700 4,800 ID 220,000 300,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Chloromethane 74873 260 1,100 ID 8,600 45,000 15 30 160 470 810 1,600 8,000 <5.0 <5.0 NT NT
Vinyl Chloride 75014 2.0 2.0 13 {X} 1,100 13,000 0.12 (M) 1.8 0.96 (M) 9.6 28 56 1,800 <1.0 <1.0 NT NT
Bromomethane 74839 10 29 35 4,000 9,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Chloroethane 75003 430 1,700 1,100 {X} 5,700,000 5,700,000 620 1,300 6,700 20,000 35,000 69,000 670,000 <5.0 <5.0 NT NT
Trichlorofluoromethane 75694 2,600 7,300 NA 1,100,000 1,100,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Diethyl ether 60297 10 {E} 3,700 10 {E} 10,000 ID 61,000,000 61,000,000 NC NC NC NC NC NC NC <10 <10 NT NT
Tert-butyl alcohol 75650 3,900 11,000 NA 1,000,000,000 1,000,000,000 NC NC NC NC NC NC NC <50 <50 NT NT
1,1-Dichloroethene 75354 7.0 7.0 130 200 1,300 18 45 170 510 860 1,700 16,000 <1.0 <1.0 NT NT
Acetone 67641 730 2,100 1,700 1,000,000,000 1,000,000,000 50,000 62,000 12,000,000 12,000,000 47,000,000 47,000,000 160,000,000 <50 <50 NT NT
Iodomethane 74884 NC NC NC NC NC NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Carbon disulfide 75150 800 2,300 ID 250,000 550,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Methyl t-butyl ether (MTBE) 1634044 40 {E} 240 40 {E} 690 7,100 {X} 47,000,000 47,000,000 250 610 4,000 40,000 32,000 65,000 2,000,000 <5.0 <5.0 <5.0 <5.0
Methylene chloride 75092 5.0 5.0 1,500 {X} 220,000 1,400,000 79 490 3,900 6,200 20,000 40,000 200,000 <5.0 <5.0 NT NT
Acrylonitrile 107131 2.6 11 2.0 34,000 190,000 NC NC NC NC NC NC NC <2.0 <2.0 NT NT
trans-1,2-Dichloroethene 156605 100 100 1,500 {X} 85,000 200,000 27 78 650 1,900 6,500 6,500 21,000 <1.0 <1.0 NT NT
1,1-Dichloroethane 75343 880 2,500 740 1,000,000 2,300,000 4.7 14 67 670 540 1,100 34,000 <1.0 <1.0 NT NT
Diisopropyl Ether 108203 30 86 ID 8,000 8,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
2-Butanone (MEK) 78933 13,000 38,000 2,200 240,000,000 240,000,000 NC NC NC NC NC NC NC <25 <25 NT NT
cis-1,2-Dichloroethene 156592 70 70 620 93,000 210,000 3.4 5.8 48 140 240 490 4,600 <1.0 <1.0 NT NT
t-Butyl Ethyl Ether (ETBE) 637923 49 {E} 49 {E} ID 2,900,000 5,600,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Bromochloromethane 74975 NC NC NC NC NC NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Tetrahydrofuran 109999 95 270 11,000 {X} 6,900,000 16,000,000 NC NC NC NC NC NC NC <90 <90 NT NT
Chloroform 67663 80 80 350 28,000 180,000 0.49 (M) 1.3 7.6 76 61 120 3,800 <1.0 <1.0 NT NT
1,1,1-Trichloroethane 71556 200 200 89 660,000 1,300,000 180 750 8,600 8,600 41,000 41,000 120,000 <1.0 <1.0 NT NT
Carbon tetrachloride 56235 5.0 5.0 45 {X} 370 2,400 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Benzene 71432 5.0 5.0 200 {X} 5,600 35,000 1.0 3.0 14 82 120 230 2,600 36 <1.0 <1.0 <1.0

t-Amyl Methyl Ether 994058 190 {E} 910 190 {E} 2,600 NA 260,000 570,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
1,2-Dichloroethane 107062 5.0 5.0 360 {X} 9,600 59,000 NC NC NC NC NC NC NC <1.0 <1.0 <1.0 <1.0
Cyclohexane 108941 33,000 94,000 NA 1,500 3,300 NC NC NC NC NC NC NC 13 <5.0 NT NT
Trichloroethene 79016 5.0 5.0 200 {X} 2,200 4,900 0.073 (M) 0.21 (M) 6.1 18 21 41 380 <1.0 <1.0 NT NT
1,2-Dichloropropane 78875 5.0 5.0 230 {X} 16,000 36,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Dibromomethane 74953 80 230 NA ID ID NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Bromodichloromethane 75274 80 80 ID 4,800 37,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,3-Dichloropropene 542756 8.5 35 9.0 {X} 3,900 26,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
4-Methyl-2-pentanone (MIBK) 108101 1,800 5,200 ID 20,000,000 20,000,000 NC NC NC NC NC NC NC <50 <50 NT NT
Toluene 108883 790 {E} 1,000 790 {E} 1,000 270 530,000 530,000 300 850 23,000 33,000 110,000 110,000 350,000 2.6 <1.0 <1.0 <1.0
1,1,2-Trichloroethane 79005 5.0 5.0 330 {X} 17,000 110,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Tetrachloroethene 127184 5.0 5.0 60 {X} 25,000 170,000 1.5 4.4 96 96 320 640 1,900 <1.0 <1.0 NT NT
2-Hexanone 591786 1,000 2,900 ID 4,200,000 8,700,000 NC NC NC NC NC NC NC <50 <50 NT NT
Dibromochloromethane 124481 80 80 ID 14,000 110,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
1,2-Dibromoethane 106934 0.05 0.05 5.7 {X} 2,400 15,000 NC NC NC NC NC NC NC <1.0 <1.0 <1.0 <1.0
Chlorobenzene 108907 100 100 25 210,000 470,000 33 54 540 1,600 2,700 5,400 50,000 <1.0 <1.0 NT NT
1,1,1,2-Tetrachloroethane 630206 77 320 ID 15,000 96,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Ethyl benzene 100414 74 {E} 700 74 {E} 700 18 110,000 170,000 2.8 8.5 45 450 360 710 22,000 92 <1.0 <1.0 <1.0

Xylenes 1330207 280 {E} 10,000 280 {E} 10,000 41 190,000 190,000 75 140 1,200 3,600 6,000 12,000 110,000 (S) 75 <3.0 <3.0 <3.0

Styrene 100425 100 100 80 {X} 170,000 310,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Bromoform 75252 80 80 ID 470,000 3,100,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Isopropylbenzene 98828 800 2,300 28 56,000 56,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
1,1,2,2-Tetrachloroethane 79345 8.5 35 78 {X} 12,000 77,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,2,3-Trichloropropane 96184 42 120 NA 8,300 18,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
trans-1,4-Dichloro-2-butene 110576 NC NC NC NC NC NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Bromobenzene 108861 18 50 NA 180,000 390,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
n-Propylbenzene 103651 80 230 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,3,5-Trimethylbenzene 108678 72 {E} 1,000 72 {E} 2,900 45 61,000 61,000 18 34 310 940 1,500 3,100 28,000 3.5 <1.0 <1.0 <1.0
tert-Butylbenzene 98066 80 230 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,2,4-Trimethylbenzene 95636 63 {E} 1,000 63 {E} 2,900 17 56,000 56,000 25 44 440 1,300 2,200 4,400 40,000 48 <1.0 <1.0 <1.0

sec-Butylbenzene 135988 80 230 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
p-Isopropyltoluene 99876 NC NC NC NC NC NC NC NC NC NC NC NC <5.0 <5.0 NT NT
1,3-Dichlorobenzene 541731 6.6 19 28 18,000 41,000 2.6 4.2 52 150 250 510 4,600 <1.0 <1.0 NT NT
1,4-Dichlorobenzene 106467 75 75 17 16,000 74,000 5.9 15 120 1,200 930 1,900 57,000 <1.0 <1.0 NT NT
n-Butylbenzene 104518 80 230 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,2,3-Trimethylbenzene 526738 NC NC NC NC NC 43 71 800 2,400 3,900 7,900 72,000 19 <1.0 NT NT
1,2-Dichlorobenzene 95501 600 600 13 160,000 160,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,2-Dibromo-3-chloropropane 96128 0.2 0.2 ID 220 1,200 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Hexachloroethane 67721 7.3 21 6.7 {X} 27,000 50,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
1,2,4-Trichlorobenzene 120821 70 70 99 {X} 300,000 300,000 3.8 (M) 5.8 95 290 460 920 8,100 <5.0 <5.0 NT NT
Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC 6.2 <5.0 <5.0 <5.0
1,2,3-Trichlorobenzene 87616 NC NC NC NC NC NC NC NC NC NC NC NC <5.0 <5.0 NT NT
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC <5.0 <5.0 <5.0 <5.0
Polynuclear Aromatic Hydrocarbons (PNAs)

PNA Extract Date 05/09/18 05/08/18

PNA Analysis Date 05/10/18 05/08/18

PNA Analysis Method 8270C 8270C

Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Acenaphthylene 208968 52 150 ID 3,900 3,900 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Acenaphthene 83329 1,300 3,800 38 4,200 4,200 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Fluorene 86737 880 2,000 12 2,000 2,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Phenanthrene 85018 52 150 2.0 1,000 1,000 NC NC NC NC NC NC NC <2.0 <2.0 NT NT
Anthracene 120127 43 43 ID 43 43 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Fluoranthene 206440 210 210 1.6 210 210 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Pyrene 129000 140 140 ID 140 140 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Benzo[a]anthracene 56553 2.1 8.5 ID NLV NLV NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Chrysene 218019 1.6 1.6 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Benzo[b]fluoranthene 205992 1.5 1.5 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Benzo[k]fluoranthene 207089 1.0 1.0 NA NLV NLV NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Benzo[a]pyrene 50328 5.0 5.0 ID NLV NLV NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Indeno[1,2,3-cd]pyrene 193395 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC <2.0 <2.0 NT NT
Dibenzo[a,h]anthracene 53703 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC <2.0 <2.0 NT NT
Benzo[g,h,i]perylene 191242 1.0 1.0 ID NLV NLV NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Notes:

- Results are reported in micrograms per liter (µg/L); equivalent to parts per billion (ppb).

- MDEQ Criteria are from Table 1, R299.44 Generic Groundwater Cleanup Criteria found on RRD website Rule 299.1 to 299.50 Environmental Contamination Response Activity Rules, effective December 30, 2013.

- ID - Inadequate Data to develop criterion. - NLV - Not Likely to Volatilize.

- NA - Not Available.

- {X} - Criteria not established based on surface water use for drinking water.

- {E} - Criterion is the aesthetic drinking water value.  Second value is Health-Based Drinking Water value.

- Bolded values indicate detection of constituent, shaded values indicate an exceedance of at least one criteria.

- NT  - Not Tested. - NC - MDEQ has published no criteria for this constituent.

- MDEQ Media-Specific Volatilization to Indoor Air Interim Action Screening Levels, August 2017.
- RIASL: Recommended Interim Action Screening Levels.  Nonresidential RIASL is based on a former residential structure that is now nonresidential use that has an unoccupied basement.

- RIASL12: Nonresidential RIASL appropriate for exposures less than 12 hours.

- TSRIASL: Time-Sensitive Recommended Interim Action Screening Levels. 

- TSRIASL12: Time-Sensitive RIASL appropriate for exposures less than 12 hours for structures that were not formerly residential houses.  It may be appropriate to take expedited

        response actions at former residential structures when concentrations are less than those identified.
- (M): Site-specific criterion may be below target detection limits (TDL). 
- Bolded box                  indicate an exceedance of of at least one RIASL.

Constituent

Chemical
Abstract
Service
Number
(CAS #)

Part 201 Generic Cleanup Criteria Media-Specific Volatilization to Indoor Air Interim Action Screening Levels
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Table 2 ~ Groundwater Analytical Results
Five Parcels of land located along Robbins Road in Grand Haven Township, Ottawa County, Michigan

Residential
Drinking
Water

Nonresidential
Drinking
Water

Groundwater
Surface Water

Interface

Residential
Groundwater
Volatilization
to Indoor Air

Inhalation

Nonresidential
Groundwater
Volatilization
to Indoor Air

Inhalation

Shallow
Groundwater
Residential

RIASL

Shallow
Groundwater

Nonresidential
RIASL

Groundwater
Residential

RIASL

Groundwater
Residential
TSRIASL

Groundwater
Nonresidential

RIASL

Groundwater
Nonresidential

RIASL12

Groundwater
Nonresidential

TSRIASL12

Volatile Organic Compounds (VOCs)
VOC Analysis Date
VOC Analysis Method

Dichlorodifluoromethane 75718 1,700 4,800 ID 220,000 300,000 NC NC NC NC NC NC NC
Chloromethane 74873 260 1,100 ID 8,600 45,000 15 30 160 470 810 1,600 8,000
Vinyl Chloride 75014 2.0 2.0 13 {X} 1,100 13,000 0.12 (M) 1.8 0.96 (M) 9.6 28 56 1,800
Bromomethane 74839 10 29 35 4,000 9,000 NC NC NC NC NC NC NC
Chloroethane 75003 430 1,700 1,100 {X} 5,700,000 5,700,000 620 1,300 6,700 20,000 35,000 69,000 670,000
Trichlorofluoromethane 75694 2,600 7,300 NA 1,100,000 1,100,000 NC NC NC NC NC NC NC
Diethyl ether 60297 10 {E} 3,700 10 {E} 10,000 ID 61,000,000 61,000,000 NC NC NC NC NC NC NC
Tert-butyl alcohol 75650 3,900 11,000 NA 1,000,000,000 1,000,000,000 NC NC NC NC NC NC NC
1,1-Dichloroethene 75354 7.0 7.0 130 200 1,300 18 45 170 510 860 1,700 16,000
Acetone 67641 730 2,100 1,700 1,000,000,000 1,000,000,000 50,000 62,000 12,000,000 12,000,000 47,000,000 47,000,000 160,000,000
Iodomethane 74884 NC NC NC NC NC NC NC NC NC NC NC NC
Carbon disulfide 75150 800 2,300 ID 250,000 550,000 NC NC NC NC NC NC NC
Methyl t-butyl ether (MTBE) 1634044 40 {E} 240 40 {E} 690 7,100 {X} 47,000,000 47,000,000 250 610 4,000 40,000 32,000 65,000 2,000,000
Methylene chloride 75092 5.0 5.0 1,500 {X} 220,000 1,400,000 79 490 3,900 6,200 20,000 40,000 200,000
Acrylonitrile 107131 2.6 11 2.0 34,000 190,000 NC NC NC NC NC NC NC
trans-1,2-Dichloroethene 156605 100 100 1,500 {X} 85,000 200,000 27 78 650 1,900 6,500 6,500 21,000
1,1-Dichloroethane 75343 880 2,500 740 1,000,000 2,300,000 4.7 14 67 670 540 1,100 34,000
Diisopropyl Ether 108203 30 86 ID 8,000 8,000 NC NC NC NC NC NC NC
2-Butanone (MEK) 78933 13,000 38,000 2,200 240,000,000 240,000,000 NC NC NC NC NC NC NC
cis-1,2-Dichloroethene 156592 70 70 620 93,000 210,000 3.4 5.8 48 140 240 490 4,600
t-Butyl Ethyl Ether (ETBE) 637923 49 {E} 49 {E} ID 2,900,000 5,600,000 NC NC NC NC NC NC NC
Bromochloromethane 74975 NC NC NC NC NC NC NC NC NC NC NC NC
Tetrahydrofuran 109999 95 270 11,000 {X} 6,900,000 16,000,000 NC NC NC NC NC NC NC
Chloroform 67663 80 80 350 28,000 180,000 0.49 (M) 1.3 7.6 76 61 120 3,800
1,1,1-Trichloroethane 71556 200 200 89 660,000 1,300,000 180 750 8,600 8,600 41,000 41,000 120,000
Carbon tetrachloride 56235 5.0 5.0 45 {X} 370 2,400 NC NC NC NC NC NC NC

Benzene 71432 5.0 5.0 200 {X} 5,600 35,000 1.0 3.0 14 82 120 230 2,600

t-Amyl Methyl Ether 994058 190 {E} 910 190 {E} 2,600 NA 260,000 570,000 NC NC NC NC NC NC NC
1,2-Dichloroethane 107062 5.0 5.0 360 {X} 9,600 59,000 NC NC NC NC NC NC NC
Cyclohexane 108941 33,000 94,000 NA 1,500 3,300 NC NC NC NC NC NC NC
Trichloroethene 79016 5.0 5.0 200 {X} 2,200 4,900 0.073 (M) 0.21 (M) 6.1 18 21 41 380
1,2-Dichloropropane 78875 5.0 5.0 230 {X} 16,000 36,000 NC NC NC NC NC NC NC
Dibromomethane 74953 80 230 NA ID ID NC NC NC NC NC NC NC
Bromodichloromethane 75274 80 80 ID 4,800 37,000 NC NC NC NC NC NC NC
1,3-Dichloropropene 542756 8.5 35 9.0 {X} 3,900 26,000 NC NC NC NC NC NC NC
4-Methyl-2-pentanone (MIBK) 108101 1,800 5,200 ID 20,000,000 20,000,000 NC NC NC NC NC NC NC
Toluene 108883 790 {E} 1,000 790 {E} 1,000 270 530,000 530,000 300 850 23,000 33,000 110,000 110,000 350,000
1,1,2-Trichloroethane 79005 5.0 5.0 330 {X} 17,000 110,000 NC NC NC NC NC NC NC
Tetrachloroethene 127184 5.0 5.0 60 {X} 25,000 170,000 1.5 4.4 96 96 320 640 1,900
2-Hexanone 591786 1,000 2,900 ID 4,200,000 8,700,000 NC NC NC NC NC NC NC
Dibromochloromethane 124481 80 80 ID 14,000 110,000 NC NC NC NC NC NC NC
1,2-Dibromoethane 106934 0.05 0.05 5.7 {X} 2,400 15,000 NC NC NC NC NC NC NC
Chlorobenzene 108907 100 100 25 210,000 470,000 33 54 540 1,600 2,700 5,400 50,000
1,1,1,2-Tetrachloroethane 630206 77 320 ID 15,000 96,000 NC NC NC NC NC NC NC

Ethyl benzene 100414 74 {E} 700 74 {E} 700 18 110,000 170,000 2.8 8.5 45 450 360 710 22,000

Xylenes 1330207 280 {E} 10,000 280 {E} 10,000 41 190,000 190,000 75 140 1,200 3,600 6,000 12,000 110,000 (S)

Styrene 100425 100 100 80 {X} 170,000 310,000 NC NC NC NC NC NC NC
Bromoform 75252 80 80 ID 470,000 3,100,000 NC NC NC NC NC NC NC
Isopropylbenzene 98828 800 2,300 28 56,000 56,000 NC NC NC NC NC NC NC
1,1,2,2-Tetrachloroethane 79345 8.5 35 78 {X} 12,000 77,000 NC NC NC NC NC NC NC
1,2,3-Trichloropropane 96184 42 120 NA 8,300 18,000 NC NC NC NC NC NC NC
trans-1,4-Dichloro-2-butene 110576 NC NC NC NC NC NC NC NC NC NC NC NC
Bromobenzene 108861 18 50 NA 180,000 390,000 NC NC NC NC NC NC NC
n-Propylbenzene 103651 80 230 ID ID ID NC NC NC NC NC NC NC
1,3,5-Trimethylbenzene 108678 72 {E} 1,000 72 {E} 2,900 45 61,000 61,000 18 34 310 940 1,500 3,100 28,000
tert-Butylbenzene 98066 80 230 ID ID ID NC NC NC NC NC NC NC

1,2,4-Trimethylbenzene 95636 63 {E} 1,000 63 {E} 2,900 17 56,000 56,000 25 44 440 1,300 2,200 4,400 40,000

sec-Butylbenzene 135988 80 230 ID ID ID NC NC NC NC NC NC NC
p-Isopropyltoluene 99876 NC NC NC NC NC NC NC NC NC NC NC NC
1,3-Dichlorobenzene 541731 6.6 19 28 18,000 41,000 2.6 4.2 52 150 250 510 4,600
1,4-Dichlorobenzene 106467 75 75 17 16,000 74,000 5.9 15 120 1,200 930 1,900 57,000
n-Butylbenzene 104518 80 230 ID ID ID NC NC NC NC NC NC NC
1,2,3-Trimethylbenzene 526738 NC NC NC NC NC 43 71 800 2,400 3,900 7,900 72,000
1,2-Dichlorobenzene 95501 600 600 13 160,000 160,000 NC NC NC NC NC NC NC
1,2-Dibromo-3-chloropropane 96128 0.2 0.2 ID 220 1,200 NC NC NC NC NC NC NC
Hexachloroethane 67721 7.3 21 6.7 {X} 27,000 50,000 NC NC NC NC NC NC NC
1,2,4-Trichlorobenzene 120821 70 70 99 {X} 300,000 300,000 3.8 (M) 5.8 95 290 460 920 8,100
Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC
1,2,3-Trichlorobenzene 87616 NC NC NC NC NC NC NC NC NC NC NC NC
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC
Polynuclear Aromatic Hydrocarbons (PNAs)

PNA Extract Date
PNA Analysis Date
PNA Analysis Method

Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC
Acenaphthylene 208968 52 150 ID 3,900 3,900 NC NC NC NC NC NC NC
Acenaphthene 83329 1,300 3,800 38 4,200 4,200 NC NC NC NC NC NC NC
Fluorene 86737 880 2,000 12 2,000 2,000 NC NC NC NC NC NC NC
Phenanthrene 85018 52 150 2.0 1,000 1,000 NC NC NC NC NC NC NC
Anthracene 120127 43 43 ID 43 43 NC NC NC NC NC NC NC
Fluoranthene 206440 210 210 1.6 210 210 NC NC NC NC NC NC NC
Pyrene 129000 140 140 ID 140 140 NC NC NC NC NC NC NC
Benzo[a]anthracene 56553 2.1 8.5 ID NLV NLV NC NC NC NC NC NC NC
Chrysene 218019 1.6 1.6 ID ID ID NC NC NC NC NC NC NC
Benzo[b]fluoranthene 205992 1.5 1.5 ID ID ID NC NC NC NC NC NC NC
Benzo[k]fluoranthene 207089 1.0 1.0 NA NLV NLV NC NC NC NC NC NC NC
Benzo[a]pyrene 50328 5.0 5.0 ID NLV NLV NC NC NC NC NC NC NC
Indeno[1,2,3-cd]pyrene 193395 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC
Dibenzo[a,h]anthracene 53703 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC
Benzo[g,h,i]perylene 191242 1.0 1.0 ID NLV NLV NC NC NC NC NC NC NC
Notes:

- Results are reported in micrograms per liter (µg/L); equivalent to parts per billion (ppb).

- MDEQ Criteria are from Table 1, R299.44 Generic Groundwater Cleanup Criteria found on RRD website Rule 299.1 to 299.50 Environmental Contamination Response Activity Rules, effective December 30, 2013.

- ID - Inadequate Data to develop criterion. - NLV - Not Likely to Volatilize.

- NA - Not Available.

- {X} - Criteria not established based on surface water use for drinking water.

- {E} - Criterion is the aesthetic drinking water value.  Second value is Health-Based Drinking Water value.

- Bolded values indicate detection of constituent, shaded values indicate an exceedance of at least one criteria.

- NT  - Not Tested. - NC - MDEQ has published no criteria for this constituent.

- MDEQ Media-Specific Volatilization to Indoor Air Interim Action Screening Levels, August 2017.
- RIASL: Recommended Interim Action Screening Levels.  Nonresidential RIASL is based on a former residential structure that is now nonresidential use that has an unoccupied basement.

- RIASL12: Nonresidential RIASL appropriate for exposures less than 12 hours.

- TSRIASL: Time-Sensitive Recommended Interim Action Screening Levels. 

- TSRIASL12: Time-Sensitive RIASL appropriate for exposures less than 12 hours for structures that were not formerly residential houses.  It may be appropriate to take expedited

        response actions at former residential structures when concentrations are less than those identified.
- (M): Site-specific criterion may be below target detection limits (TDL). 
- Bolded box                  indicate an exceedance of of at least one RIASL.

Constituent

Chemical
Abstract
Service
Number
(CAS #)

Part 201 Generic Cleanup Criteria Media-Specific Volatilization to Indoor Air Interim Action Screening Levels TMW-5 TMW-7 TMW-8 TMW-9

05/31/18 05/31/18 05/31/18 05/31/18

05/31/18 05/31/18 05/31/18 05/31/18

8260C 8260C 8260C 8260C

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<5.0 <5.0 <5.0 <5.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

<3.0 <3.0 <3.0 <3.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<5.0 <5.0 <5.0 <5.0
NT NT NT NT
<5.0 <5.0 <5.0 <5.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
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Table 2 ~ Groundwater Analytical Results
Five Parcels of land located along Robbins Road in Grand Haven Township, Ottawa County, Michigan

Residential
Drinking
Water

Nonresidential
Drinking
Water

Groundwater
Surface Water

Interface

Residential
Groundwater
Volatilization
to Indoor Air

Inhalation

Nonresidential
Groundwater
Volatilization
to Indoor Air

Inhalation

Shallow
Groundwater
Residential

RIASL

Shallow
Groundwater

Nonresidential
RIASL

Groundwater
Residential

RIASL

Groundwater
Residential
TSRIASL

Groundwater
Nonresidential

RIASL

Groundwater
Nonresidential

RIASL12

Groundwater
Nonresidential

TSRIASL12

Volatile Organic Compounds (VOCs)
VOC Analysis Date
VOC Analysis Method

Dichlorodifluoromethane 75718 1,700 4,800 ID 220,000 300,000 NC NC NC NC NC NC NC
Chloromethane 74873 260 1,100 ID 8,600 45,000 15 30 160 470 810 1,600 8,000
Vinyl Chloride 75014 2.0 2.0 13 {X} 1,100 13,000 0.12 (M) 1.8 0.96 (M) 9.6 28 56 1,800
Bromomethane 74839 10 29 35 4,000 9,000 NC NC NC NC NC NC NC
Chloroethane 75003 430 1,700 1,100 {X} 5,700,000 5,700,000 620 1,300 6,700 20,000 35,000 69,000 670,000
Trichlorofluoromethane 75694 2,600 7,300 NA 1,100,000 1,100,000 NC NC NC NC NC NC NC
Diethyl ether 60297 10 {E} 3,700 10 {E} 10,000 ID 61,000,000 61,000,000 NC NC NC NC NC NC NC
Tert-butyl alcohol 75650 3,900 11,000 NA 1,000,000,000 1,000,000,000 NC NC NC NC NC NC NC
1,1-Dichloroethene 75354 7.0 7.0 130 200 1,300 18 45 170 510 860 1,700 16,000
Acetone 67641 730 2,100 1,700 1,000,000,000 1,000,000,000 50,000 62,000 12,000,000 12,000,000 47,000,000 47,000,000 160,000,000
Iodomethane 74884 NC NC NC NC NC NC NC NC NC NC NC NC
Carbon disulfide 75150 800 2,300 ID 250,000 550,000 NC NC NC NC NC NC NC
Methyl t-butyl ether (MTBE) 1634044 40 {E} 240 40 {E} 690 7,100 {X} 47,000,000 47,000,000 250 610 4,000 40,000 32,000 65,000 2,000,000
Methylene chloride 75092 5.0 5.0 1,500 {X} 220,000 1,400,000 79 490 3,900 6,200 20,000 40,000 200,000
Acrylonitrile 107131 2.6 11 2.0 34,000 190,000 NC NC NC NC NC NC NC
trans-1,2-Dichloroethene 156605 100 100 1,500 {X} 85,000 200,000 27 78 650 1,900 6,500 6,500 21,000
1,1-Dichloroethane 75343 880 2,500 740 1,000,000 2,300,000 4.7 14 67 670 540 1,100 34,000
Diisopropyl Ether 108203 30 86 ID 8,000 8,000 NC NC NC NC NC NC NC
2-Butanone (MEK) 78933 13,000 38,000 2,200 240,000,000 240,000,000 NC NC NC NC NC NC NC
cis-1,2-Dichloroethene 156592 70 70 620 93,000 210,000 3.4 5.8 48 140 240 490 4,600
t-Butyl Ethyl Ether (ETBE) 637923 49 {E} 49 {E} ID 2,900,000 5,600,000 NC NC NC NC NC NC NC
Bromochloromethane 74975 NC NC NC NC NC NC NC NC NC NC NC NC
Tetrahydrofuran 109999 95 270 11,000 {X} 6,900,000 16,000,000 NC NC NC NC NC NC NC
Chloroform 67663 80 80 350 28,000 180,000 0.49 (M) 1.3 7.6 76 61 120 3,800
1,1,1-Trichloroethane 71556 200 200 89 660,000 1,300,000 180 750 8,600 8,600 41,000 41,000 120,000
Carbon tetrachloride 56235 5.0 5.0 45 {X} 370 2,400 NC NC NC NC NC NC NC

Benzene 71432 5.0 5.0 200 {X} 5,600 35,000 1.0 3.0 14 82 120 230 2,600

t-Amyl Methyl Ether 994058 190 {E} 910 190 {E} 2,600 NA 260,000 570,000 NC NC NC NC NC NC NC
1,2-Dichloroethane 107062 5.0 5.0 360 {X} 9,600 59,000 NC NC NC NC NC NC NC
Cyclohexane 108941 33,000 94,000 NA 1,500 3,300 NC NC NC NC NC NC NC
Trichloroethene 79016 5.0 5.0 200 {X} 2,200 4,900 0.073 (M) 0.21 (M) 6.1 18 21 41 380
1,2-Dichloropropane 78875 5.0 5.0 230 {X} 16,000 36,000 NC NC NC NC NC NC NC
Dibromomethane 74953 80 230 NA ID ID NC NC NC NC NC NC NC
Bromodichloromethane 75274 80 80 ID 4,800 37,000 NC NC NC NC NC NC NC
1,3-Dichloropropene 542756 8.5 35 9.0 {X} 3,900 26,000 NC NC NC NC NC NC NC
4-Methyl-2-pentanone (MIBK) 108101 1,800 5,200 ID 20,000,000 20,000,000 NC NC NC NC NC NC NC
Toluene 108883 790 {E} 1,000 790 {E} 1,000 270 530,000 530,000 300 850 23,000 33,000 110,000 110,000 350,000
1,1,2-Trichloroethane 79005 5.0 5.0 330 {X} 17,000 110,000 NC NC NC NC NC NC NC
Tetrachloroethene 127184 5.0 5.0 60 {X} 25,000 170,000 1.5 4.4 96 96 320 640 1,900
2-Hexanone 591786 1,000 2,900 ID 4,200,000 8,700,000 NC NC NC NC NC NC NC
Dibromochloromethane 124481 80 80 ID 14,000 110,000 NC NC NC NC NC NC NC
1,2-Dibromoethane 106934 0.05 0.05 5.7 {X} 2,400 15,000 NC NC NC NC NC NC NC
Chlorobenzene 108907 100 100 25 210,000 470,000 33 54 540 1,600 2,700 5,400 50,000
1,1,1,2-Tetrachloroethane 630206 77 320 ID 15,000 96,000 NC NC NC NC NC NC NC

Ethyl benzene 100414 74 {E} 700 74 {E} 700 18 110,000 170,000 2.8 8.5 45 450 360 710 22,000

Xylenes 1330207 280 {E} 10,000 280 {E} 10,000 41 190,000 190,000 75 140 1,200 3,600 6,000 12,000 110,000 (S)

Styrene 100425 100 100 80 {X} 170,000 310,000 NC NC NC NC NC NC NC
Bromoform 75252 80 80 ID 470,000 3,100,000 NC NC NC NC NC NC NC
Isopropylbenzene 98828 800 2,300 28 56,000 56,000 NC NC NC NC NC NC NC
1,1,2,2-Tetrachloroethane 79345 8.5 35 78 {X} 12,000 77,000 NC NC NC NC NC NC NC
1,2,3-Trichloropropane 96184 42 120 NA 8,300 18,000 NC NC NC NC NC NC NC
trans-1,4-Dichloro-2-butene 110576 NC NC NC NC NC NC NC NC NC NC NC NC
Bromobenzene 108861 18 50 NA 180,000 390,000 NC NC NC NC NC NC NC
n-Propylbenzene 103651 80 230 ID ID ID NC NC NC NC NC NC NC
1,3,5-Trimethylbenzene 108678 72 {E} 1,000 72 {E} 2,900 45 61,000 61,000 18 34 310 940 1,500 3,100 28,000
tert-Butylbenzene 98066 80 230 ID ID ID NC NC NC NC NC NC NC

1,2,4-Trimethylbenzene 95636 63 {E} 1,000 63 {E} 2,900 17 56,000 56,000 25 44 440 1,300 2,200 4,400 40,000

sec-Butylbenzene 135988 80 230 ID ID ID NC NC NC NC NC NC NC
p-Isopropyltoluene 99876 NC NC NC NC NC NC NC NC NC NC NC NC
1,3-Dichlorobenzene 541731 6.6 19 28 18,000 41,000 2.6 4.2 52 150 250 510 4,600
1,4-Dichlorobenzene 106467 75 75 17 16,000 74,000 5.9 15 120 1,200 930 1,900 57,000
n-Butylbenzene 104518 80 230 ID ID ID NC NC NC NC NC NC NC
1,2,3-Trimethylbenzene 526738 NC NC NC NC NC 43 71 800 2,400 3,900 7,900 72,000
1,2-Dichlorobenzene 95501 600 600 13 160,000 160,000 NC NC NC NC NC NC NC
1,2-Dibromo-3-chloropropane 96128 0.2 0.2 ID 220 1,200 NC NC NC NC NC NC NC
Hexachloroethane 67721 7.3 21 6.7 {X} 27,000 50,000 NC NC NC NC NC NC NC
1,2,4-Trichlorobenzene 120821 70 70 99 {X} 300,000 300,000 3.8 (M) 5.8 95 290 460 920 8,100
Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC
1,2,3-Trichlorobenzene 87616 NC NC NC NC NC NC NC NC NC NC NC NC
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC
Polynuclear Aromatic Hydrocarbons (PNAs)

PNA Extract Date
PNA Analysis Date
PNA Analysis Method

Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC
Acenaphthylene 208968 52 150 ID 3,900 3,900 NC NC NC NC NC NC NC
Acenaphthene 83329 1,300 3,800 38 4,200 4,200 NC NC NC NC NC NC NC
Fluorene 86737 880 2,000 12 2,000 2,000 NC NC NC NC NC NC NC
Phenanthrene 85018 52 150 2.0 1,000 1,000 NC NC NC NC NC NC NC
Anthracene 120127 43 43 ID 43 43 NC NC NC NC NC NC NC
Fluoranthene 206440 210 210 1.6 210 210 NC NC NC NC NC NC NC
Pyrene 129000 140 140 ID 140 140 NC NC NC NC NC NC NC
Benzo[a]anthracene 56553 2.1 8.5 ID NLV NLV NC NC NC NC NC NC NC
Chrysene 218019 1.6 1.6 ID ID ID NC NC NC NC NC NC NC
Benzo[b]fluoranthene 205992 1.5 1.5 ID ID ID NC NC NC NC NC NC NC
Benzo[k]fluoranthene 207089 1.0 1.0 NA NLV NLV NC NC NC NC NC NC NC
Benzo[a]pyrene 50328 5.0 5.0 ID NLV NLV NC NC NC NC NC NC NC
Indeno[1,2,3-cd]pyrene 193395 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC
Dibenzo[a,h]anthracene 53703 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC
Benzo[g,h,i]perylene 191242 1.0 1.0 ID NLV NLV NC NC NC NC NC NC NC
Notes:

- Results are reported in micrograms per liter (µg/L); equivalent to parts per billion (ppb).

- MDEQ Criteria are from Table 1, R299.44 Generic Groundwater Cleanup Criteria found on RRD website Rule 299.1 to 299.50 Environmental Contamination Response Activity Rules, effective December 30, 2013.

- ID - Inadequate Data to develop criterion. - NLV - Not Likely to Volatilize.

- NA - Not Available.

- {X} - Criteria not established based on surface water use for drinking water.

- {E} - Criterion is the aesthetic drinking water value.  Second value is Health-Based Drinking Water value.

- Bolded values indicate detection of constituent, shaded values indicate an exceedance of at least one criteria.

- NT  - Not Tested. - NC - MDEQ has published no criteria for this constituent.

- MDEQ Media-Specific Volatilization to Indoor Air Interim Action Screening Levels, August 2017.
- RIASL: Recommended Interim Action Screening Levels.  Nonresidential RIASL is based on a former residential structure that is now nonresidential use that has an unoccupied basement.

- RIASL12: Nonresidential RIASL appropriate for exposures less than 12 hours.

- TSRIASL: Time-Sensitive Recommended Interim Action Screening Levels. 

- TSRIASL12: Time-Sensitive RIASL appropriate for exposures less than 12 hours for structures that were not formerly residential houses.  It may be appropriate to take expedited

        response actions at former residential structures when concentrations are less than those identified.
- (M): Site-specific criterion may be below target detection limits (TDL). 
- Bolded box                  indicate an exceedance of of at least one RIASL.

Constituent

Chemical
Abstract
Service
Number
(CAS #)

Part 201 Generic Cleanup Criteria Media-Specific Volatilization to Indoor Air Interim Action Screening Levels TMW-10 TMW-11 TMW-12 TMW-13

05/31/18 05/31/18 05/31/18 05/31/18

05/31/18 05/31/18 05/31/18 05/31/18

8260C 8260C 8260C 8260C

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<5.0 <5.0 <5.0 <5.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

<3.0 <3.0 <3.0 <3.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<5.0 <5.0 <5.0 <5.0
NT NT NT NT
<5.0 <5.0 <5.0 <5.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
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May 11, 2018

2534 Black Creek Road

Muskegon, MI 49444

Mr. Roger Bour

Westshore Consulting

Fax: (231) 773-3453

Phone: (231) 777-3447

Tysman Companies Phase IIClient Project

T18E062Trace ProjectRE:

Dear Mr. Bour:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements 

of the NELAC Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 1 of 41Report ID: T18E062 TRACE_QC FINAL 05 11 18 1538



SAMPLE SUMMARY

Client Project ID:

Trace Project ID: T18E062

Tysman Companies Phase II

Trace ID Sample ID Matrix Collected By Date Collected Date Received

T18E062-01 SB-1 Soil 05/02/18 10:56 05/02/18 15:21adm

T18E062-02 SB-2 Soil 05/02/18 11:12 05/02/18 15:21adm

T18E062-03 SB-4 Soil 05/02/18 12:26 05/02/18 15:21adm

T18E062-04 SB-3 Soil 05/02/18 12:54 05/02/18 15:21adm

T18E062-05 SB-1 / TMW-1 Water 05/02/18 14:06 05/02/18 15:21adm

T18E062-06 SB-4/ TMW-2 Water 05/02/18 13:37 05/02/18 15:21adm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the compound has not been evaluated by NELAC

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: T18E062-05RE1

Analysis: EPA 8270C

2-Fluorobiphenyl Note 319.1 :    The surrogate was out of control low when compared to the control 

limits in the initial extraction and the re-extraction.

Terphenyl-d14 Note 319.1 :    The surrogate was out of control low when compared to the control 

limits in the initial extraction and the re-extraction.

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-1 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 10:56 Matrix:T18E062-01 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

SEMI-VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8270C

Batch:  T076771

Naphthalene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

2-Methylnaphthalene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Acenaphthylene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Acenaphthene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Fluorene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Phenanthrene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Anthracene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Fluoranthene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Pyrene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Benzo (a) anthracene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Chrysene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Benzo (b) fluoranthene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Benzo (k) fluoranthene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Benzo (a) pyrene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Indeno (1,2,3-cd) pyrene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Dibenz (a,h) anthracene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Benzo (g,h,i) perylene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Surrogates:

%Nitrobenzene-d5 70 1 05/03/18 05/04/18kbc avl36-98

%2-Fluorobiphenyl 62 1 05/03/18 05/04/18kbc avl44-105

%Terphenyl-d14 57 1 05/03/18 05/04/18kbc avl46-109

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T076853

Dichlorodifluoromethane ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs

Chloromethane ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs

Vinyl chloride ug/kg dry<40 40 50 05/04/18 05/05/18kcs kcs N

Bromomethane ug/kg dry<200 200 50 05/04/18 05/05/18kcs kcs

Chloroethane ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs

Trichlorofluoromethane ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

Diethyl ether ug/kg dry<200 200 50 05/04/18 05/05/18kcs kcs N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-1 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 10:56 Matrix:T18E062-01 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Tert-butyl alcohol ug/kg dry<2500 2500 50 05/04/18 05/05/18kcs kcs N

1,1-Dichloroethene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

Acetone ug/kg dry<1000 1000 50 05/04/18 05/05/18kcs kcs

Iodomethane ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs N

Carbon disulfide ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs

Methyl-tert-butyl ether ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs

Methylene chloride ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs

Acrylonitrile ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs N

trans-1,2-Dichloroethene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

1,1-Dichloroethane ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

Diisopropyl Ether ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs N

2-Butanone ug/kg dry<750 750 50 05/04/18 05/05/18kcs kcs

cis-1,2-Dichloroethene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

t-Butyl Ethyl Ether ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs N

Bromochloromethane ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

Tetrahydrofuran ug/kg dry<1000 1000 50 05/04/18 05/05/18kcs kcs N

Chloroform ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

1,1,1-Trichloroethane ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

Carbon tetrachloride ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

Benzene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

t-Amyl Methyl Ether ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs N

1,2-Dichloroethane ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

Cyclohexane ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs N

Trichloroethene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

1,2-Dichloropropane ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

Dibromomethane ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs

Bromodichloromethane ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

cis-1,3-Dichloropropene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

4-Methyl-2-pentanone ug/kg dry<2500 2500 50 05/04/18 05/05/18kcs kcs

Toluene ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

trans-1,3-Dichloropropene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

1,1,2-Trichloroethane ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

Tetrachloroethene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-1 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 10:56 Matrix:T18E062-01 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

2-Hexanone ug/kg dry<2500 2500 50 05/04/18 05/05/18kcs kcs

Dibromochloromethane ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

1,2-Dibromoethane (EDB) ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

Chlorobenzene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

1,1,1,2-Tetrachloroethane ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

Ethylbenzene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

m,p-Xylene ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs N

o-Xylene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs N

Xylenes, total ug/kg dry<150 150 50 05/04/18 05/05/18kcs kcs N

Styrene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

Bromoform ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

Isopropylbenzene ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs

1,1,2,2-Tetrachloroethane ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

1,2,3-Trichloropropane ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

trans-1,4-Dichloro-2-butene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

Bromobenzene ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

n-Propylbenzene ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

1,3,5-Trimethylbenzene ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

t-Butyl Benzene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

1,2,4-Trimethylbenzene ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

sec-Butylbenzene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

p-Isopropyltoluene ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

1,3-Dichlorobenzene ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

1,4-Dichlorobenzene ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

n-Butylbenzene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs

1,2,3-Trimethylbenzene ug/kg dry<50 50 50 05/04/18 05/05/18kcs kcs N

1,2-Dichlorobenzene ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

1,2-Dibromo-3-chloropropane ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs

Hexachloroethane ug/kg dry<100 100 50 05/04/18 05/05/18kcs kcs N

1,2,4-Trichlorobenzene ug/kg dry<330 330 50 05/04/18 05/05/18kcs kcs

Naphthalene ug/kg dry<330 330 50 05/04/18 05/05/18kcs kcs N

1,2,3-Trichlorobenzene ug/kg dry<250 250 50 05/04/18 05/05/18kcs kcs

2-Methylnaphthalene ug/kg dry<330 330 50 05/04/18 05/05/18kcs kcs N

Surrogates:

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-1 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 10:56 Matrix:T18E062-01 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

%1,2-Dichloroethane-d4 106 50 05/04/18 05/05/18kcs kcs68-133

%Toluene-d8 99 50 05/04/18 05/05/18kcs kcs75-120

%4-Bromofluorobenzene 97 50 05/04/18 05/05/18kcs kcs69-119

%1,2-Dichlorobenzene-d4 97 50 05/04/18 05/05/18kcs kcs72-127

WET CHEMISTRY

Analysis Method: ASTM D2974-87

Batch:  T076783

% Solids % by Wt.82 0.10 1 05/03/18 05/04/18nm nm N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-2 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 11:12 Matrix:T18E062-02 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

SEMI-VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8270C

Batch:  T076771

Naphthalene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

2-Methylnaphthalene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Acenaphthylene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Acenaphthene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Fluorene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Phenanthrene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Anthracene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Fluoranthene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Pyrene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Benzo (a) anthracene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Chrysene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Benzo (b) fluoranthene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Benzo (k) fluoranthene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Benzo (a) pyrene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Indeno (1,2,3-cd) pyrene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Dibenz (a,h) anthracene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Benzo (g,h,i) perylene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Surrogates:

%Nitrobenzene-d5 77 2 05/03/18 05/04/18kbc avl36-98

%2-Fluorobiphenyl 66 2 05/03/18 05/04/18kbc avl44-105

%Terphenyl-d14 69 2 05/03/18 05/04/18kbc avl46-109

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T076919

Dichlorodifluoromethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Chloromethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Vinyl chloride ug/kg dry<40 40 50 05/08/18 05/08/18kcs was N

Bromomethane ug/kg dry<200 200 50 05/08/18 05/08/18kcs was

Chloroethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Trichlorofluoromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Diethyl ether ug/kg dry<200 200 50 05/08/18 05/08/18kcs was N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-2 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 11:12 Matrix:T18E062-02 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Tert-butyl alcohol ug/kg dry<2500 2500 50 05/08/18 05/08/18kcs was N

1,1-Dichloroethene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Acetone ug/kg dry<1000 1000 50 05/08/18 05/08/18kcs was

Iodomethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was N

Carbon disulfide ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Methyl-tert-butyl ether ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Methylene chloride ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Acrylonitrile ug/kg dry<100 100 50 05/08/18 05/08/18kcs was N

trans-1,2-Dichloroethene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,1-Dichloroethane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Diisopropyl Ether ug/kg dry<250 250 50 05/08/18 05/08/18kcs was N

2-Butanone ug/kg dry<750 750 50 05/08/18 05/08/18kcs was

cis-1,2-Dichloroethene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

t-Butyl Ethyl Ether ug/kg dry<250 250 50 05/08/18 05/08/18kcs was N

Bromochloromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Tetrahydrofuran ug/kg dry<1000 1000 50 05/08/18 05/08/18kcs was N

Chloroform ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,1,1-Trichloroethane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Carbon tetrachloride ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Benzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

t-Amyl Methyl Ether ug/kg dry<250 250 50 05/08/18 05/08/18kcs was N

1,2-Dichloroethane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Cyclohexane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was N

Trichloroethene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,2-Dichloropropane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Dibromomethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Bromodichloromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

cis-1,3-Dichloropropene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

4-Methyl-2-pentanone ug/kg dry<2500 2500 50 05/08/18 05/08/18kcs was

Toluene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

trans-1,3-Dichloropropene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,1,2-Trichloroethane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Tetrachloroethene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-2 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 11:12 Matrix:T18E062-02 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

2-Hexanone ug/kg dry<2500 2500 50 05/08/18 05/08/18kcs was

Dibromochloromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,2-Dibromoethane (EDB) ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Chlorobenzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,1,1,2-Tetrachloroethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Ethylbenzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

m,p-Xylene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was N

o-Xylene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was N

Xylenes, total ug/kg dry<150 150 50 05/08/18 05/08/18kcs was N

Styrene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Bromoform ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Isopropylbenzene ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

1,1,2,2-Tetrachloroethane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,2,3-Trichloropropane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

trans-1,4-Dichloro-2-butene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Bromobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

n-Propylbenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,3,5-Trimethylbenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

t-Butyl Benzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,2,4-Trimethylbenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

sec-Butylbenzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

p-Isopropyltoluene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,3-Dichlorobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,4-Dichlorobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

n-Butylbenzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,2,3-Trimethylbenzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was N

1,2-Dichlorobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,2-Dibromo-3-chloropropane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Hexachloroethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was N

1,2,4-Trichlorobenzene ug/kg dry<330 330 50 05/08/18 05/08/18kcs was

Naphthalene ug/kg dry<330 330 50 05/08/18 05/08/18kcs was N

1,2,3-Trichlorobenzene ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

2-Methylnaphthalene ug/kg dry<330 330 50 05/08/18 05/08/18kcs was N

Surrogates:

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-2 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 11:12 Matrix:T18E062-02 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

%1,2-Dichloroethane-d4 99 50 05/08/18 05/08/18kcs was68-133

%Toluene-d8 97 50 05/08/18 05/08/18kcs was75-120

%4-Bromofluorobenzene 100 50 05/08/18 05/08/18kcs was69-119

%1,2-Dichlorobenzene-d4 97 50 05/08/18 05/08/18kcs was72-127

WET CHEMISTRY

Analysis Method: ASTM D2974-87

Batch:  T076783

% Solids % by Wt.86 0.10 1 05/03/18 05/04/18nm nm N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-4 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 12:26 Matrix:T18E062-03 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

SEMI-VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8270C

Batch:  T076771

Naphthalene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

2-Methylnaphthalene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Acenaphthylene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Acenaphthene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Fluorene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Phenanthrene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Anthracene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Fluoranthene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Pyrene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Benzo (a) anthracene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Chrysene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Benzo (b) fluoranthene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Benzo (k) fluoranthene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Benzo (a) pyrene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Indeno (1,2,3-cd) pyrene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Dibenz (a,h) anthracene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Benzo (g,h,i) perylene ug/kg dry<330 330 1 05/03/18 05/04/18kbc avl

Surrogates:

%Nitrobenzene-d5 71 1 05/03/18 05/04/18kbc avl36-98

%2-Fluorobiphenyl 61 1 05/03/18 05/04/18kbc avl44-105

%Terphenyl-d14 53 1 05/03/18 05/04/18kbc avl46-109

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T076919

Dichlorodifluoromethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Chloromethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Vinyl chloride ug/kg dry<40 40 50 05/08/18 05/08/18kcs was N

Bromomethane ug/kg dry<200 200 50 05/08/18 05/08/18kcs was

Chloroethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Trichlorofluoromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Diethyl ether ug/kg dry<200 200 50 05/08/18 05/08/18kcs was N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-4 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 12:26 Matrix:T18E062-03 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Tert-butyl alcohol ug/kg dry<2500 2500 50 05/08/18 05/08/18kcs was N

1,1-Dichloroethene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Acetone ug/kg dry<1000 1000 50 05/08/18 05/08/18kcs was

Iodomethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was N

Carbon disulfide ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Methyl-tert-butyl ether ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Methylene chloride ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Acrylonitrile ug/kg dry<100 100 50 05/08/18 05/08/18kcs was N

trans-1,2-Dichloroethene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,1-Dichloroethane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Diisopropyl Ether ug/kg dry<250 250 50 05/08/18 05/08/18kcs was N

2-Butanone ug/kg dry<750 750 50 05/08/18 05/08/18kcs was

cis-1,2-Dichloroethene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

t-Butyl Ethyl Ether ug/kg dry<250 250 50 05/08/18 05/08/18kcs was N

Bromochloromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Tetrahydrofuran ug/kg dry<1000 1000 50 05/08/18 05/08/18kcs was N

Chloroform ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,1,1-Trichloroethane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Carbon tetrachloride ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Benzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

t-Amyl Methyl Ether ug/kg dry<250 250 50 05/08/18 05/08/18kcs was N

1,2-Dichloroethane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Cyclohexane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was N

Trichloroethene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,2-Dichloropropane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Dibromomethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Bromodichloromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

cis-1,3-Dichloropropene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

4-Methyl-2-pentanone ug/kg dry<2500 2500 50 05/08/18 05/08/18kcs was

Toluene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

trans-1,3-Dichloropropene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,1,2-Trichloroethane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Tetrachloroethene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-4 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 12:26 Matrix:T18E062-03 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

2-Hexanone ug/kg dry<2500 2500 50 05/08/18 05/08/18kcs was

Dibromochloromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,2-Dibromoethane (EDB) ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Chlorobenzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,1,1,2-Tetrachloroethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Ethylbenzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

m,p-Xylene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was N

o-Xylene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was N

Xylenes, total ug/kg dry<150 150 50 05/08/18 05/08/18kcs was N

Styrene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Bromoform ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Isopropylbenzene ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

1,1,2,2-Tetrachloroethane ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,2,3-Trichloropropane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

trans-1,4-Dichloro-2-butene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

Bromobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

n-Propylbenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,3,5-Trimethylbenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

t-Butyl Benzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,2,4-Trimethylbenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

sec-Butylbenzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

p-Isopropyltoluene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,3-Dichlorobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,4-Dichlorobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

n-Butylbenzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was

1,2,3-Trimethylbenzene ug/kg dry<50 50 50 05/08/18 05/08/18kcs was N

1,2-Dichlorobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,2-Dibromo-3-chloropropane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Hexachloroethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was N

1,2,4-Trichlorobenzene ug/kg dry<330 330 50 05/08/18 05/08/18kcs was

Naphthalene ug/kg dry<330 330 50 05/08/18 05/08/18kcs was N

1,2,3-Trichlorobenzene ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

2-Methylnaphthalene ug/kg dry<330 330 50 05/08/18 05/08/18kcs was N

Surrogates:
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-4 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 12:26 Matrix:T18E062-03 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

%1,2-Dichloroethane-d4 100 50 05/08/18 05/08/18kcs was68-133

%Toluene-d8 102 50 05/08/18 05/08/18kcs was75-120

%4-Bromofluorobenzene 98 50 05/08/18 05/08/18kcs was69-119

%1,2-Dichlorobenzene-d4 98 50 05/08/18 05/08/18kcs was72-127

WET CHEMISTRY

Analysis Method: ASTM D2974-87

Batch:  T076783

% Solids % by Wt.86 0.10 1 05/03/18 05/04/18nm nm N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-3 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 12:54 Matrix:T18E062-04 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

SEMI-VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8270C

Batch:  T076771

Naphthalene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

2-Methylnaphthalene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Acenaphthylene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Acenaphthene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Fluorene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Phenanthrene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Anthracene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Fluoranthene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Pyrene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Benzo (a) anthracene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Chrysene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Benzo (b) fluoranthene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Benzo (k) fluoranthene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Benzo (a) pyrene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Indeno (1,2,3-cd) pyrene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Dibenz (a,h) anthracene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Benzo (g,h,i) perylene ug/kg dry<330 330 2 05/03/18 05/04/18kbc avl

Surrogates:

%Nitrobenzene-d5 71 2 05/03/18 05/04/18kbc avl36-98

%2-Fluorobiphenyl 71 2 05/03/18 05/04/18kbc avl44-105

%Terphenyl-d14 83 2 05/03/18 05/04/18kbc avl46-109

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T076919

Dichlorodifluoromethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Chloromethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Vinyl chloride ug/kg dry<46 46 50 05/08/18 05/08/18kcs was N

Bromomethane ug/kg dry<200 200 50 05/08/18 05/08/18kcs was

Chloroethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Trichlorofluoromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Diethyl ether ug/kg dry<230 230 50 05/08/18 05/08/18kcs was N
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-3 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 12:54 Matrix:T18E062-04 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Tert-butyl alcohol ug/kg dry<2900 2900 50 05/08/18 05/08/18kcs was N

1,1-Dichloroethene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

Acetone ug/kg dry<1000 1000 50 05/08/18 05/08/18kcs was

Iodomethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was N

Carbon disulfide ug/kg dry<290 290 50 05/08/18 05/08/18kcs was

Methyl-tert-butyl ether ug/kg dry<290 290 50 05/08/18 05/08/18kcs was

Methylene chloride ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Acrylonitrile ug/kg dry<120 120 50 05/08/18 05/08/18kcs was N

trans-1,2-Dichloroethene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

1,1-Dichloroethane ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

Diisopropyl Ether ug/kg dry<290 290 50 05/08/18 05/08/18kcs was N

2-Butanone ug/kg dry<870 870 50 05/08/18 05/08/18kcs was

cis-1,2-Dichloroethene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

t-Butyl Ethyl Ether ug/kg dry<290 290 50 05/08/18 05/08/18kcs was N

Bromochloromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Tetrahydrofuran ug/kg dry<1200 1200 50 05/08/18 05/08/18kcs was N

Chloroform ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

1,1,1-Trichloroethane ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

Carbon tetrachloride ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

Benzene ug/kg dry81 58 50 05/08/18 05/08/18kcs was

t-Amyl Methyl Ether ug/kg dry<290 290 50 05/08/18 05/08/18kcs was N

1,2-Dichloroethane ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

Cyclohexane ug/kg dry<290 290 50 05/08/18 05/08/18kcs was N

Trichloroethene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

1,2-Dichloropropane ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

Dibromomethane ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

Bromodichloromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

cis-1,3-Dichloropropene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

4-Methyl-2-pentanone ug/kg dry<2900 2900 50 05/08/18 05/08/18kcs was

Toluene ug/kg dry430 100 50 05/08/18 05/08/18kcs was

trans-1,3-Dichloropropene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

1,1,2-Trichloroethane ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

Tetrachloroethene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-3 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 12:54 Matrix:T18E062-04 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

2-Hexanone ug/kg dry<2900 2900 50 05/08/18 05/08/18kcs was

Dibromochloromethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,2-Dibromoethane (EDB) ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

Chlorobenzene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

1,1,1,2-Tetrachloroethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Ethylbenzene ug/kg dry65 58 50 05/08/18 05/08/18kcs was

m,p-Xylene ug/kg dry540 120 50 05/08/18 05/08/18kcs was N

o-Xylene ug/kg dry180 58 50 05/08/18 05/08/18kcs was N

Xylenes, total ug/kg dry720 170 50 05/08/18 05/08/18kcs was N

Styrene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

Bromoform ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

Isopropylbenzene ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

1,1,2,2-Tetrachloroethane ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

1,2,3-Trichloropropane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

trans-1,4-Dichloro-2-butene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

Bromobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

n-Propylbenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,3,5-Trimethylbenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

t-Butyl Benzene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

1,2,4-Trimethylbenzene ug/kg dry220 100 50 05/08/18 05/08/18kcs was

sec-Butylbenzene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

p-Isopropyltoluene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,3-Dichlorobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,4-Dichlorobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

n-Butylbenzene ug/kg dry<58 58 50 05/08/18 05/08/18kcs was

1,2,3-Trimethylbenzene ug/kg dry80 58 50 05/08/18 05/08/18kcs was N

1,2-Dichlorobenzene ug/kg dry<100 100 50 05/08/18 05/08/18kcs was

1,2-Dibromo-3-chloropropane ug/kg dry<120 120 50 05/08/18 05/08/18kcs was

Hexachloroethane ug/kg dry<100 100 50 05/08/18 05/08/18kcs was N

1,2,4-Trichlorobenzene ug/kg dry<330 330 50 05/08/18 05/08/18kcs was

Naphthalene ug/kg dry<330 330 50 05/08/18 05/08/18kcs was N

1,2,3-Trichlorobenzene ug/kg dry<250 250 50 05/08/18 05/08/18kcs was

2-Methylnaphthalene ug/kg dry<330 330 50 05/08/18 05/08/18kcs was N

Surrogates:
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-3 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 12:54 Matrix:T18E062-04 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

%1,2-Dichloroethane-d4 101 50 05/08/18 05/08/18kcs was68-133

%Toluene-d8 99 50 05/08/18 05/08/18kcs was75-120

%4-Bromofluorobenzene 98 50 05/08/18 05/08/18kcs was69-119

%1,2-Dichlorobenzene-d4 96 50 05/08/18 05/08/18kcs was72-127

WET CHEMISTRY

Analysis Method: ASTM D2974-87

Batch:  T076783

% Solids % by Wt.87 0.10 1 05/03/18 05/04/18nm nm N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-1 / TMW-1 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 14:06 Matrix:T18E062-05 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

SEMI-VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8270C

Batch:  T076925

Naphthalene ug/L<5.0 5.0 1 05/09/18 05/10/18kbc avl

2-Methylnaphthalene ug/L<5.0 5.0 1 05/09/18 05/10/18kbc avl

Acenaphthylene ug/L<5.0 5.0 1 05/09/18 05/10/18kbc avl

Acenaphthene ug/L<5.0 5.0 1 05/09/18 05/10/18kbc avl

Fluorene ug/L<5.0 5.0 1 05/09/18 05/10/18kbc avl

Phenanthrene ug/L<2.0 2.0 1 05/09/18 05/10/18kbc avl

Anthracene ug/L<5.0 5.0 1 05/09/18 05/10/18kbc avl

Fluoranthene ug/L<1.0 1.0 1 05/09/18 05/10/18kbc avl

Pyrene ug/L<5.0 5.0 1 05/09/18 05/10/18kbc avl

Benzo (a) anthracene ug/L<1.0 1.0 1 05/09/18 05/10/18kbc avl

Chrysene ug/L<1.0 1.0 1 05/09/18 05/10/18kbc avl

Benzo (b) fluoranthene ug/L<1.0 1.0 1 05/09/18 05/10/18kbc avl

Benzo (k) fluoranthene ug/L<1.0 1.0 1 05/09/18 05/10/18kbc avl

Benzo (a) pyrene ug/L<1.0 1.0 1 05/09/18 05/10/18kbc avl

Indeno (1,2,3-cd) pyrene ug/L<2.0 2.0 1 05/09/18 05/10/18kbc avl

Dibenz (a,h) anthracene ug/L<2.0 2.0 1 05/09/18 05/10/18kbc avl

Benzo (g,h,i) perylene ug/L<1.0 1.0 1 05/09/18 05/10/18kbc avl

Surrogates:

%Nitrobenzene-d5 41 1 05/09/18 05/10/18kbc avl36-103

%2-Fluorobiphenyl 32 1 05/09/18 05/10/18* kbc avl36-119 319.1

%Terphenyl-d14 23 1 05/09/18 05/10/18* kbc avl37-109 319.1

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T076920

Dichlorodifluoromethane ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

Chloromethane ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

Vinyl chloride ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Bromomethane ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

Chloroethane ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

Trichlorofluoromethane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Diethyl ether ug/L<10 10 1 05/08/18 05/08/18kcs was N
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-1 / TMW-1 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 14:06 Matrix:T18E062-05 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Tert-butyl alcohol ug/L<50 50 1 05/08/18 05/08/18kcs was N

1,1-Dichloroethene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Acetone ug/L<50 50 1 05/08/18 05/08/18kcs was

Iodomethane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was N

Carbon disulfide ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

Methylene chloride ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

Acrylonitrile ug/L<2.0 2.0 1 05/08/18 05/08/18kcs was

trans-1,2-Dichloroethene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,1-Dichloroethane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Diisopropyl Ether ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was N

2-Butanone ug/L<25 25 1 05/08/18 05/08/18kcs was

cis-1,2-Dichloroethene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

t-Butyl Ethyl Ether ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was N

Bromochloromethane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Tetrahydrofuran ug/L<90 90 1 05/08/18 05/08/18kcs was N

Chloroform ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,1,1-Trichloroethane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Carbon tetrachloride ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Benzene ug/L36 1.0 1 05/08/18 05/08/18kcs was

t-Amyl Methyl Ether ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was N

1,2-Dichloroethane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Cyclohexane ug/L13 5.0 1 05/08/18 05/08/18kcs was N

Trichloroethene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,2-Dichloropropane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Dibromomethane ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

Bromodichloromethane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

cis-1,3-Dichloropropene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

4-Methyl-2-pentanone ug/L<50 50 1 05/08/18 05/08/18kcs was

Toluene ug/L2.6 1.0 1 05/08/18 05/08/18kcs was

trans-1,3-Dichloropropene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,1,2-Trichloroethane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Tetrachloroethene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-1 / TMW-1 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 14:06 Matrix:T18E062-05 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

2-Hexanone ug/L<50 50 1 05/08/18 05/08/18kcs was

Dibromochloromethane ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Chlorobenzene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,1,1,2-Tetrachloroethane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Ethylbenzene ug/L92 1.0 1 05/08/18 05/08/18kcs was

m,p-Xylene ug/L70 2.0 1 05/08/18 05/08/18kcs was N

o-Xylene ug/L5.1 1.0 1 05/08/18 05/08/18kcs was N

Xylenes, total ug/L75 3.0 1 05/08/18 05/08/18kcs was N

Styrene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Bromoform ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Isopropylbenzene ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

1,1,2,2-Tetrachloroethane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,2,3-Trichloropropane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

trans-1,4-Dichloro-2-butene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Bromobenzene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

n-Propylbenzene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,3,5-Trimethylbenzene ug/L3.5 1.0 1 05/08/18 05/08/18kcs was

t-Butyl Benzene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,2,4-Trimethylbenzene ug/L48 1.0 1 05/08/18 05/08/18kcs was

sec-Butylbenzene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

p-Isopropyltoluene ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

1,3-Dichlorobenzene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,4-Dichlorobenzene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

n-Butylbenzene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,2,3-Trimethylbenzene ug/L19 1.0 1 05/08/18 05/08/18kcs was N

1,2-Dichlorobenzene ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

1,2-Dibromo-3-chloropropane ug/L<1.0 1.0 1 05/08/18 05/08/18kcs was

Hexachloroethane ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was N

1,2,4-Trichlorobenzene ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

Naphthalene ug/L6.2 5.0 1 05/08/18 05/08/18kcs was N

1,2,3-Trichlorobenzene ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was

2-Methylnaphthalene ug/L<5.0 5.0 1 05/08/18 05/08/18kcs was N

Surrogates:
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-1 / TMW-1 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 14:06 Matrix:T18E062-05 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

%1,2-Dichloroethane-d4 103 1 05/08/18 05/08/18kcs was68-133

%Toluene-d8 107 1 05/08/18 05/08/18kcs was75-120

%4-Bromofluorobenzene 101 1 05/08/18 05/08/18kcs was69-119

%1,2-Dichlorobenzene-d4 97 1 05/08/18 05/08/18kcs was72-127
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-4/ TMW-2 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 13:37 Matrix:T18E062-06 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

SEMI-VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8270C

Batch:  T076876

Naphthalene ug/L<5.0 5.0 1 05/08/18 05/08/18kbc avl

2-Methylnaphthalene ug/L<5.0 5.0 1 05/08/18 05/08/18kbc avl

Acenaphthylene ug/L<5.0 5.0 1 05/08/18 05/08/18kbc avl

Acenaphthene ug/L<5.0 5.0 1 05/08/18 05/08/18kbc avl

Fluorene ug/L<5.0 5.0 1 05/08/18 05/08/18kbc avl

Phenanthrene ug/L<2.0 2.0 1 05/08/18 05/08/18kbc avl

Anthracene ug/L<5.0 5.0 1 05/08/18 05/08/18kbc avl

Fluoranthene ug/L<1.0 1.0 1 05/08/18 05/08/18kbc avl

Pyrene ug/L<5.0 5.0 1 05/08/18 05/08/18kbc avl

Benzo (a) anthracene ug/L<1.0 1.0 1 05/08/18 05/08/18kbc avl

Chrysene ug/L<1.0 1.0 1 05/08/18 05/08/18kbc avl

Benzo (b) fluoranthene ug/L<1.0 1.0 1 05/08/18 05/08/18kbc avl

Benzo (k) fluoranthene ug/L<1.0 1.0 1 05/08/18 05/08/18kbc avl

Benzo (a) pyrene ug/L<1.0 1.0 1 05/08/18 05/08/18kbc avl

Indeno (1,2,3-cd) pyrene ug/L<2.0 2.0 1 05/08/18 05/08/18kbc avl

Dibenz (a,h) anthracene ug/L<2.0 2.0 1 05/08/18 05/08/18kbc avl

Benzo (g,h,i) perylene ug/L<1.0 1.0 1 05/08/18 05/08/18kbc avl

Surrogates:

%Nitrobenzene-d5 85 1 05/08/18 05/08/18kbc avl36-103

%2-Fluorobiphenyl 74 1 05/08/18 05/08/18kbc avl36-119

%Terphenyl-d14 78 1 05/08/18 05/08/18kbc avl37-109

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T076974

Dichlorodifluoromethane ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

Chloromethane ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

Vinyl chloride ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Bromomethane ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

Chloroethane ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

Trichlorofluoromethane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Diethyl ether ug/L<10 10 1 05/09/18 05/09/18kcs was N
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-4/ TMW-2 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 13:37 Matrix:T18E062-06 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Tert-butyl alcohol ug/L<50 50 1 05/09/18 05/09/18kcs was N

1,1-Dichloroethene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Acetone ug/L<50 50 1 05/09/18 05/09/18kcs was

Iodomethane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was N

Carbon disulfide ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

Methylene chloride ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

Acrylonitrile ug/L<2.0 2.0 1 05/09/18 05/09/18kcs was

trans-1,2-Dichloroethene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,1-Dichloroethane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Diisopropyl Ether ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was N

2-Butanone ug/L<25 25 1 05/09/18 05/09/18kcs was

cis-1,2-Dichloroethene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

t-Butyl Ethyl Ether ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was N

Bromochloromethane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Tetrahydrofuran ug/L<90 90 1 05/09/18 05/09/18kcs was N

Chloroform ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,1,1-Trichloroethane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Carbon tetrachloride ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Benzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

t-Amyl Methyl Ether ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was N

1,2-Dichloroethane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Cyclohexane ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was N

Trichloroethene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,2-Dichloropropane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Dibromomethane ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

Bromodichloromethane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

cis-1,3-Dichloropropene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

4-Methyl-2-pentanone ug/L<50 50 1 05/09/18 05/09/18kcs was

Toluene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

trans-1,3-Dichloropropene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,1,2-Trichloroethane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Tetrachloroethene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-4/ TMW-2 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 13:37 Matrix:T18E062-06 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

2-Hexanone ug/L<50 50 1 05/09/18 05/09/18kcs was

Dibromochloromethane ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Chlorobenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,1,1,2-Tetrachloroethane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Ethylbenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

m,p-Xylene ug/L<2.0 2.0 1 05/09/18 05/09/18kcs was N

o-Xylene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was N

Xylenes, total ug/L<3.0 3.0 1 05/09/18 05/09/18kcs was N

Styrene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Bromoform ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Isopropylbenzene ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

1,1,2,2-Tetrachloroethane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,2,3-Trichloropropane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

trans-1,4-Dichloro-2-butene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Bromobenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

n-Propylbenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

t-Butyl Benzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

sec-Butylbenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

p-Isopropyltoluene ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

1,3-Dichlorobenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,4-Dichlorobenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

n-Butylbenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,2,3-Trimethylbenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was N

1,2-Dichlorobenzene ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

1,2-Dibromo-3-chloropropane ug/L<1.0 1.0 1 05/09/18 05/09/18kcs was

Hexachloroethane ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was N

1,2,4-Trichlorobenzene ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

Naphthalene ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was N

1,2,3-Trichlorobenzene ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was

2-Methylnaphthalene ug/L<5.0 5.0 1 05/09/18 05/09/18kcs was N

Surrogates:
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E062

Tysman Companies Phase II

Trace ID:

Sample ID: SB-4/ TMW-2 Date Received:

Date Collected:

05/02/18 15:21

05/02/18 13:37 Matrix:T18E062-06 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

%1,2-Dichloroethane-d4 102 1 05/09/18 05/09/18kcs was68-133

%Toluene-d8 103 1 05/09/18 05/09/18kcs was75-120

%4-Bromofluorobenzene 101 1 05/09/18 05/09/18kcs was69-119

%1,2-Dichlorobenzene-d4 98 1 05/09/18 05/09/18kcs was72-127
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QUALITY CONTROL RESULTS

Trace Project ID:  T18E062

Client Project ID:  Tysman Companies Phase II

QC Batch:  T076771

QC Batch Method:  EPA 3550B Ultrasonic Extraction Analysis Method:  EPA 8270C

Analysis Description: PNAs 

Parameter

METHOD BLANK: T076771-BLK1

Units
Blank

Result
Reporting

Limit Notes

<330 330Naphthalene ug/kg wet

<330 3302-Methylnaphthalene ug/kg wet

<330 330Acenaphthylene ug/kg wet

<330 330Acenaphthene ug/kg wet

<330 330Fluorene ug/kg wet

<330 330Phenanthrene ug/kg wet

<330 330Anthracene ug/kg wet

<330 330Fluoranthene ug/kg wet

<330 330Pyrene ug/kg wet

<330 330Benzo (a) anthracene ug/kg wet

<330 330Chrysene ug/kg wet

<330 330Benzo (b) fluoranthene ug/kg wet

<330 330Benzo (k) fluoranthene ug/kg wet

<330 330Benzo (a) pyrene ug/kg wet

<330 330Indeno (1,2,3-cd) pyrene ug/kg wet

<330 330Dibenz (a,h) anthracene ug/kg wet

<330 330Benzo (g,h,i) perylene ug/kg wet

67 36-98Nitrobenzene-d5 (S) %

60 44-1052-Fluorobiphenyl (S) %

65 46-109Terphenyl-d14 (S) %

LABORATORY CONTROL SAMPLE: T076771-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1730 62 52-105Acenaphthene ug/kg wet 1070

1680 64 47-114Pyrene ug/kg wet 1080

3330 74 36-98Nitrobenzene-d5 (S) % 2470

3330 69 44-1052-Fluorobiphenyl (S) % 2300

3330 74 46-109Terphenyl-d14 (S) % 2470

Trace Project ID:  T18E062

Client Project ID:  Tysman Companies Phase II

QC Batch:  T076876

QC Batch Method:  EPA 3510C Separatory Funnel 

Liquid-Liquid Extr.

Analysis Method:  EPA 8270C

Analysis Description: PNAs 

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T076876-BLK1

Units
Blank

Result
Reporting

Limit Notes

<5.0 5.0Naphthalene ug/L

<5.0 5.02-Methylnaphthalene ug/L

<5.0 5.0Acenaphthylene ug/L

<5.0 5.0Acenaphthene ug/L

<5.0 5.0Fluorene ug/L

<2.0 2.0Phenanthrene ug/L

<5.0 5.0Anthracene ug/L

<1.0 1.0Fluoranthene ug/L

<5.0 5.0Pyrene ug/L

<1.0 1.0Benzo (a) anthracene ug/L

<1.0 1.0Chrysene ug/L

<1.0 1.0Benzo (b) fluoranthene ug/L

<1.0 1.0Benzo (k) fluoranthene ug/L

<1.0 1.0Benzo (a) pyrene ug/L

<2.0 2.0Indeno (1,2,3-cd) pyrene ug/L

<2.0 2.0Dibenz (a,h) anthracene ug/L

<1.0 1.0Benzo (g,h,i) perylene ug/L

60 36-103Nitrobenzene-d5 (S) %

61 36-1192-Fluorobiphenyl (S) %

70 37-109Terphenyl-d14 (S) %

LABORATORY CONTROL SAMPLE: T076876-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

52.0 57 42-105Acenaphthene ug/L 29.7

50.5 62 47-116Pyrene ug/L 31.2

100 54 36-103Nitrobenzene-d5 (S) % 54.3

100 58 36-1192-Fluorobiphenyl (S) % 58.5

100 61 37-109Terphenyl-d14 (S) % 60.6

Trace Project ID:  T18E062

Client Project ID:  Tysman Companies Phase II

QC Batch:  T076925

QC Batch Method:  EPA 3510C Separatory Funnel 

Liquid-Liquid Extr.

Analysis Method:  EPA 8270C

Analysis Description: PNAs 

Trace Project ID:  T18E062

Client Project ID:  Tysman Companies Phase II

QC Batch:  T076853

QC Batch Method:  EPA 8260C Analysis Method:  EPA 8260C

Analysis Description: Volatiles, Full MDEQ+ List 
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Parameter

METHOD BLANK: T076853-BLK1

Units
Blank

Result
Reporting

Limit Notes

<250 250Dichlorodifluoromethane ug/kg wet

<250 250Chloromethane ug/kg wet

<40 40Vinyl chloride ug/kg wet

<200 200Bromomethane ug/kg wet

<250 250Chloroethane ug/kg wet

<100 100Trichlorofluoromethane ug/kg wet

<200 200Diethyl ether ug/kg wet

<2500 2500Tert-butyl alcohol ug/kg wet

<50 501,1-Dichloroethene ug/kg wet

<1000 1000Acetone ug/kg wet

<100 100Iodomethane ug/kg wet

<250 250Carbon disulfide ug/kg wet

<250 250Methyl-tert-butyl ether ug/kg wet

<250 250Methylene chloride ug/kg wet

<100 100Acrylonitrile ug/kg wet

<50 50trans-1,2-Dichloroethene ug/kg wet

<50 501,1-Dichloroethane ug/kg wet

<250 250Diisopropyl Ether ug/kg wet

<750 7502-Butanone ug/kg wet

<50 50cis-1,2-Dichloroethene ug/kg wet

<250 250t-Butyl Ethyl Ether ug/kg wet

<100 100Bromochloromethane ug/kg wet

<1000 1000Tetrahydrofuran ug/kg wet

<50 50Chloroform ug/kg wet

<50 501,1,1-Trichloroethane ug/kg wet

<50 50Carbon tetrachloride ug/kg wet

<50 50Benzene ug/kg wet

<250 250t-Amyl Methyl Ether ug/kg wet

<50 501,2-Dichloroethane ug/kg wet

<250 250Cyclohexane ug/kg wet

<50 50Trichloroethene ug/kg wet

<50 501,2-Dichloropropane ug/kg wet

<250 250Dibromomethane ug/kg wet

<100 100Bromodichloromethane ug/kg wet

<50 50cis-1,3-Dichloropropene ug/kg wet

<2500 25004-Methyl-2-pentanone ug/kg wet

<100 100Toluene ug/kg wet

<50 50trans-1,3-Dichloropropene ug/kg wet

<50 501,1,2-Trichloroethane ug/kg wet

<50 50Tetrachloroethene ug/kg wet

<2500 25002-Hexanone ug/kg wet

<100 100Dibromochloromethane ug/kg wet

<50 501,2-Dibromoethane (EDB) ug/kg wet

<50 50Chlorobenzene ug/kg wet
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Parameter

METHOD BLANK: T076853-BLK1

Units
Blank

Result
Reporting

Limit Notes

<100 1001,1,1,2-Tetrachloroethane ug/kg wet

<50 50Ethylbenzene ug/kg wet

<100 100m,p-Xylene ug/kg wet

<50 50o-Xylene ug/kg wet

<150 150Xylenes, total ug/kg wet

<50 50Styrene ug/kg wet

<100 100Bromoform ug/kg wet

<250 250Isopropylbenzene ug/kg wet

<50 501,1,2,2-Tetrachloroethane ug/kg wet

<100 1001,2,3-Trichloropropane ug/kg wet

<50 50trans-1,4-Dichloro-2-butene ug/kg wet

<100 100Bromobenzene ug/kg wet

<100 100n-Propylbenzene ug/kg wet

<100 1001,3,5-Trimethylbenzene ug/kg wet

<50 50t-Butyl Benzene ug/kg wet

<100 1001,2,4-Trimethylbenzene ug/kg wet

<50 50sec-Butylbenzene ug/kg wet

<100 100p-Isopropyltoluene ug/kg wet

<100 1001,3-Dichlorobenzene ug/kg wet

<100 1001,4-Dichlorobenzene ug/kg wet

<50 50n-Butylbenzene ug/kg wet

<50 501,2,3-Trimethylbenzene ug/kg wet

<100 1001,2-Dichlorobenzene ug/kg wet

<100 1001,2-Dibromo-3-chloropropane ug/kg wet

<100 100Hexachloroethane ug/kg wet

<330 3301,2,4-Trichlorobenzene ug/kg wet

<330 330Naphthalene ug/kg wet

<250 2501,2,3-Trichlorobenzene ug/kg wet

<330 3302-Methylnaphthalene ug/kg wet

102 68-1331,2-Dichloroethane-d4 (S) %

103 75-120Toluene-d8 (S) %

103 69-1194-Bromofluorobenzene (S) %

98 72-1271,2-Dichlorobenzene-d4 (S) %

LABORATORY CONTROL SAMPLE: T076853-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1000 106 64-1561,1-Dichloroethene ug/kg wet 1060

1000 103 80-120Benzene ug/kg wet 1030

1000 101 69-133Trichloroethene ug/kg wet 1010

1000 100 80-120Toluene ug/kg wet 997

1000 100 80-120Chlorobenzene ug/kg wet 1000

30.0 105 68-1331,2-Dichloroethane-d4 (S) % 31.6
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LABORATORY CONTROL SAMPLE: T076853-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

30.0 105 75-120Toluene-d8 (S) % 31.5

30.0 100 69-1194-Bromofluorobenzene (S) % 30.0

30.0 108 72-1271,2-Dichlorobenzene-d4 (S) % 32.6

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T076853-MSD1 Original: T18E062-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

757 15260-14601,1-Dichloroethene ug/kg dry 109810823 107

757 11378-1140Benzene ug/kg dry 102793769 105

757 14170-1170Trichloroethene ug/kg dry 105785795 104

757 10177-1180Toluene ug/kg dry 100771760 102

757 12375-1160Chlorobenzene ug/kg dry 102797770 105

30.0 68-1331,2-Dichloroethane-d4 (S) % 10330.531.0 102

30.0 75-120Toluene-d8 (S) % 10230.230.6 100

30.0 69-1194-Bromofluorobenzene (S) % 9829.829.5 99

30.0 72-1271,2-Dichlorobenzene-d4 (S) % 10933.432.6 111

Trace Project ID:  T18E062

Client Project ID:  Tysman Companies Phase II

QC Batch:  T076919

QC Batch Method:  EPA 8260C Analysis Method:  EPA 8260C

Analysis Description: Volatiles, Full MDEQ+ List 

Parameter

METHOD BLANK: T076919-BLK1

Units
Blank

Result
Reporting

Limit Notes

<250 250Dichlorodifluoromethane ug/kg wet

<250 250Chloromethane ug/kg wet

<40 40Vinyl chloride ug/kg wet

<200 200Bromomethane ug/kg wet

<250 250Chloroethane ug/kg wet

<100 100Trichlorofluoromethane ug/kg wet

<200 200Diethyl ether ug/kg wet

<2500 2500Tert-butyl alcohol ug/kg wet

<50 501,1-Dichloroethene ug/kg wet

<1000 1000Acetone ug/kg wet

<100 100Iodomethane ug/kg wet

<250 250Carbon disulfide ug/kg wet

<250 250Methyl-tert-butyl ether ug/kg wet

<250 250Methylene chloride ug/kg wet

<100 100Acrylonitrile ug/kg wet

<50 50trans-1,2-Dichloroethene ug/kg wet
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Parameter

METHOD BLANK: T076919-BLK1

Units
Blank

Result
Reporting

Limit Notes

<50 501,1-Dichloroethane ug/kg wet

<250 250Diisopropyl Ether ug/kg wet

<750 7502-Butanone ug/kg wet

<50 50cis-1,2-Dichloroethene ug/kg wet

<250 250t-Butyl Ethyl Ether ug/kg wet

<100 100Bromochloromethane ug/kg wet

<1000 1000Tetrahydrofuran ug/kg wet

<50 50Chloroform ug/kg wet

<50 501,1,1-Trichloroethane ug/kg wet

<50 50Carbon tetrachloride ug/kg wet

<50 50Benzene ug/kg wet

<250 250t-Amyl Methyl Ether ug/kg wet

<50 501,2-Dichloroethane ug/kg wet

<250 250Cyclohexane ug/kg wet

<50 50Trichloroethene ug/kg wet

<50 501,2-Dichloropropane ug/kg wet

<250 250Dibromomethane ug/kg wet

<100 100Bromodichloromethane ug/kg wet

<50 50cis-1,3-Dichloropropene ug/kg wet

<2500 25004-Methyl-2-pentanone ug/kg wet

<100 100Toluene ug/kg wet

<50 50trans-1,3-Dichloropropene ug/kg wet

<50 501,1,2-Trichloroethane ug/kg wet

<50 50Tetrachloroethene ug/kg wet

<2500 25002-Hexanone ug/kg wet

<100 100Dibromochloromethane ug/kg wet

<50 501,2-Dibromoethane (EDB) ug/kg wet

<50 50Chlorobenzene ug/kg wet

<100 1001,1,1,2-Tetrachloroethane ug/kg wet

<50 50Ethylbenzene ug/kg wet

<100 100m,p-Xylene ug/kg wet

<50 50o-Xylene ug/kg wet

<150 150Xylenes, total ug/kg wet

<50 50Styrene ug/kg wet

<100 100Bromoform ug/kg wet

<250 250Isopropylbenzene ug/kg wet

<50 501,1,2,2-Tetrachloroethane ug/kg wet

<100 1001,2,3-Trichloropropane ug/kg wet

<50 50trans-1,4-Dichloro-2-butene ug/kg wet

<100 100Bromobenzene ug/kg wet

<100 100n-Propylbenzene ug/kg wet

<100 1001,3,5-Trimethylbenzene ug/kg wet

<50 50t-Butyl Benzene ug/kg wet

<100 1001,2,4-Trimethylbenzene ug/kg wet
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Parameter

METHOD BLANK: T076919-BLK1

Units
Blank

Result
Reporting

Limit Notes

<50 50sec-Butylbenzene ug/kg wet

<100 100p-Isopropyltoluene ug/kg wet

<100 1001,3-Dichlorobenzene ug/kg wet

<100 1001,4-Dichlorobenzene ug/kg wet

<50 50n-Butylbenzene ug/kg wet

<50 501,2,3-Trimethylbenzene ug/kg wet

<100 1001,2-Dichlorobenzene ug/kg wet

<100 1001,2-Dibromo-3-chloropropane ug/kg wet

<100 100Hexachloroethane ug/kg wet

<330 3301,2,4-Trichlorobenzene ug/kg wet

<330 330Naphthalene ug/kg wet

<250 2501,2,3-Trichlorobenzene ug/kg wet

<330 3302-Methylnaphthalene ug/kg wet

102 68-1331,2-Dichloroethane-d4 (S) %

104 75-120Toluene-d8 (S) %

100 69-1194-Bromofluorobenzene (S) %

97 72-1271,2-Dichlorobenzene-d4 (S) %

LABORATORY CONTROL SAMPLE: T076919-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1000 101 64-1561,1-Dichloroethene ug/kg wet 1010

1000 93 80-120Benzene ug/kg wet 932

1000 96 69-133Trichloroethene ug/kg wet 962

1000 87 80-120Toluene ug/kg wet 871

1000 86 80-120Chlorobenzene ug/kg wet 864

30.0 98 68-1331,2-Dichloroethane-d4 (S) % 29.5

30.0 103 75-120Toluene-d8 (S) % 30.9

30.0 101 69-1194-Bromofluorobenzene (S) % 30.3

30.0 106 72-1271,2-Dichlorobenzene-d4 (S) % 32.0

Trace Project ID:  T18E062

Client Project ID:  Tysman Companies Phase II

QC Batch:  T076920

QC Batch Method:  EPA 8260C Analysis Method:  EPA 8260C

Analysis Description: Volatiles, Full MDEQ+ List 

Parameter

METHOD BLANK: T076920-BLK1

Units
Blank

Result
Reporting

Limit Notes

<5.0 5.0Dichlorodifluoromethane ug/L

<5.0 5.0Chloromethane ug/L

<1.0 1.0Vinyl chloride ug/L
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Parameter

METHOD BLANK: T076920-BLK1

Units
Blank

Result
Reporting

Limit Notes

<5.0 5.0Bromomethane ug/L

<5.0 5.0Chloroethane ug/L

<1.0 1.0Trichlorofluoromethane ug/L

<10 10Diethyl ether ug/L

<50 50Tert-butyl alcohol ug/L

<1.0 1.01,1-Dichloroethene ug/L

<50 50Acetone ug/L

<1.0 1.0Iodomethane ug/L

<5.0 5.0Carbon disulfide ug/L

<5.0 5.0Methyl-tert-butyl ether ug/L

<5.0 5.0Methylene chloride ug/L

<2.0 2.0Acrylonitrile ug/L

<1.0 1.0trans-1,2-Dichloroethene ug/L

<1.0 1.01,1-Dichloroethane ug/L

<5.0 5.0Diisopropyl Ether ug/L

<25 252-Butanone ug/L

<1.0 1.0cis-1,2-Dichloroethene ug/L

<5.0 5.0t-Butyl Ethyl Ether ug/L

<1.0 1.0Bromochloromethane ug/L

<90 90Tetrahydrofuran ug/L

<1.0 1.0Chloroform ug/L

<1.0 1.01,1,1-Trichloroethane ug/L

<1.0 1.0Carbon tetrachloride ug/L

<1.0 1.0Benzene ug/L

<5.0 5.0t-Amyl Methyl Ether ug/L

<1.0 1.01,2-Dichloroethane ug/L

<5.0 5.0Cyclohexane ug/L

<1.0 1.0Trichloroethene ug/L

<1.0 1.01,2-Dichloropropane ug/L

<5.0 5.0Dibromomethane ug/L

<1.0 1.0Bromodichloromethane ug/L

<1.0 1.0cis-1,3-Dichloropropene ug/L

<50 504-Methyl-2-pentanone ug/L

<1.0 1.0Toluene ug/L

<1.0 1.0trans-1,3-Dichloropropene ug/L

<1.0 1.01,1,2-Trichloroethane ug/L

<1.0 1.0Tetrachloroethene ug/L

<50 502-Hexanone ug/L

<5.0 5.0Dibromochloromethane ug/L

<1.0 1.01,2-Dibromoethane (EDB) ug/L

<1.0 1.0Chlorobenzene ug/L

<1.0 1.01,1,1,2-Tetrachloroethane ug/L

<1.0 1.0Ethylbenzene ug/L

<2.0 2.0m,p-Xylene ug/L
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Parameter

METHOD BLANK: T076920-BLK1

Units
Blank

Result
Reporting

Limit Notes

<1.0 1.0o-Xylene ug/L

<3.0 3.0Xylenes, total ug/L

<1.0 1.0Styrene ug/L

<1.0 1.0Bromoform ug/L

<5.0 5.0Isopropylbenzene ug/L

<1.0 1.01,1,2,2-Tetrachloroethane ug/L

<1.0 1.01,2,3-Trichloropropane ug/L

<1.0 1.0trans-1,4-Dichloro-2-butene ug/L

<1.0 1.0Bromobenzene ug/L

<1.0 1.0n-Propylbenzene ug/L

<1.0 1.01,3,5-Trimethylbenzene ug/L

<1.0 1.0t-Butyl Benzene ug/L

<1.0 1.01,2,4-Trimethylbenzene ug/L

<1.0 1.0sec-Butylbenzene ug/L

<5.0 5.0p-Isopropyltoluene ug/L

<1.0 1.01,3-Dichlorobenzene ug/L

<1.0 1.01,4-Dichlorobenzene ug/L

<1.0 1.0n-Butylbenzene ug/L

<1.0 1.01,2,3-Trimethylbenzene ug/L

<1.0 1.01,2-Dichlorobenzene ug/L

<1.0 1.01,2-Dibromo-3-chloropropane ug/L

<5.0 5.0Hexachloroethane ug/L

<5.0 5.01,2,4-Trichlorobenzene ug/L

<5.0 5.0Naphthalene ug/L

<5.0 5.01,2,3-Trichlorobenzene ug/L

<5.0 5.02-Methylnaphthalene ug/L

102 68-1331,2-Dichloroethane-d4 (S) %

104 75-120Toluene-d8 (S) %

100 69-1194-Bromofluorobenzene (S) %

97 72-1271,2-Dichlorobenzene-d4 (S) %

LABORATORY CONTROL SAMPLE: T076920-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

20.0 101 64-1561,1-Dichloroethene ug/L 20.3

20.0 93 80-120Benzene ug/L 18.6

20.0 96 69-133Trichloroethene ug/L 19.2

20.0 87 80-120Toluene ug/L 17.4

20.0 86 80-120Chlorobenzene ug/L 17.3

30.0 98 68-1331,2-Dichloroethane-d4 (S) % 29.5

30.0 103 75-120Toluene-d8 (S) % 30.9

30.0 101 69-1194-Bromofluorobenzene (S) % 30.3

30.0 106 72-1271,2-Dichlorobenzene-d4 (S) % 32.0
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Trace Project ID:  T18E062

Client Project ID:  Tysman Companies Phase II

QC Batch:  T076974

QC Batch Method:  EPA 8260C Analysis Method:  EPA 8260C

Analysis Description: Volatiles, Full MDEQ+ List 

Parameter

METHOD BLANK: T076974-BLK1

Units
Blank

Result
Reporting

Limit Notes

<5.0 5.0Dichlorodifluoromethane ug/L

<5.0 5.0Chloromethane ug/L

<1.0 1.0Vinyl chloride ug/L

<5.0 5.0Bromomethane ug/L

<5.0 5.0Chloroethane ug/L

<1.0 1.0Trichlorofluoromethane ug/L

<10 10Diethyl ether ug/L

<50 50Tert-butyl alcohol ug/L

<1.0 1.01,1-Dichloroethene ug/L

<50 50Acetone ug/L

<1.0 1.0Iodomethane ug/L

<5.0 5.0Carbon disulfide ug/L

<5.0 5.0Methyl-tert-butyl ether ug/L

<5.0 5.0Methylene chloride ug/L

<2.0 2.0Acrylonitrile ug/L

<1.0 1.0trans-1,2-Dichloroethene ug/L

<1.0 1.01,1-Dichloroethane ug/L

<5.0 5.0Diisopropyl Ether ug/L

<25 252-Butanone ug/L

<1.0 1.0cis-1,2-Dichloroethene ug/L

<5.0 5.0t-Butyl Ethyl Ether ug/L

<1.0 1.0Bromochloromethane ug/L

<90 90Tetrahydrofuran ug/L

<1.0 1.0Chloroform ug/L

<1.0 1.01,1,1-Trichloroethane ug/L

<1.0 1.0Carbon tetrachloride ug/L

<1.0 1.0Benzene ug/L

<5.0 5.0t-Amyl Methyl Ether ug/L

<1.0 1.01,2-Dichloroethane ug/L

<5.0 5.0Cyclohexane ug/L

<1.0 1.0Trichloroethene ug/L

<1.0 1.01,2-Dichloropropane ug/L

<5.0 5.0Dibromomethane ug/L

<1.0 1.0Bromodichloromethane ug/L

<1.0 1.0cis-1,3-Dichloropropene ug/L

<50 504-Methyl-2-pentanone ug/L

<1.0 1.0Toluene ug/L

<1.0 1.0trans-1,3-Dichloropropene ug/L
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Parameter

METHOD BLANK: T076974-BLK1

Units
Blank

Result
Reporting

Limit Notes

<1.0 1.01,1,2-Trichloroethane ug/L

<1.0 1.0Tetrachloroethene ug/L

<50 502-Hexanone ug/L

<5.0 5.0Dibromochloromethane ug/L

<1.0 1.01,2-Dibromoethane (EDB) ug/L

<1.0 1.0Chlorobenzene ug/L

<1.0 1.01,1,1,2-Tetrachloroethane ug/L

<1.0 1.0Ethylbenzene ug/L

<2.0 2.0m,p-Xylene ug/L

<1.0 1.0o-Xylene ug/L

<3.0 3.0Xylenes, total ug/L

<1.0 1.0Styrene ug/L

<1.0 1.0Bromoform ug/L

<5.0 5.0Isopropylbenzene ug/L

<1.0 1.01,1,2,2-Tetrachloroethane ug/L

<1.0 1.01,2,3-Trichloropropane ug/L

<1.0 1.0trans-1,4-Dichloro-2-butene ug/L

<1.0 1.0Bromobenzene ug/L

<1.0 1.0n-Propylbenzene ug/L

<1.0 1.01,3,5-Trimethylbenzene ug/L

<1.0 1.0t-Butyl Benzene ug/L

<1.0 1.01,2,4-Trimethylbenzene ug/L

<1.0 1.0sec-Butylbenzene ug/L

<5.0 5.0p-Isopropyltoluene ug/L

<1.0 1.01,3-Dichlorobenzene ug/L

<1.0 1.01,4-Dichlorobenzene ug/L

<1.0 1.0n-Butylbenzene ug/L

<1.0 1.01,2,3-Trimethylbenzene ug/L

<1.0 1.01,2-Dichlorobenzene ug/L

<1.0 1.01,2-Dibromo-3-chloropropane ug/L

<5.0 5.0Hexachloroethane ug/L

<5.0 5.01,2,4-Trichlorobenzene ug/L

<5.0 5.0Naphthalene ug/L

<5.0 5.01,2,3-Trichlorobenzene ug/L

<5.0 5.02-Methylnaphthalene ug/L

100 68-1331,2-Dichloroethane-d4 (S) %

105 75-120Toluene-d8 (S) %

103 69-1194-Bromofluorobenzene (S) %

98 72-1271,2-Dichlorobenzene-d4 (S) %

LABORATORY CONTROL SAMPLE: T076974-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

20.0 104 64-1561,1-Dichloroethene ug/L 20.9
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LABORATORY CONTROL SAMPLE: T076974-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

20.0 91 80-120Benzene ug/L 18.3

20.0 94 69-133Trichloroethene ug/L 18.7

20.0 92 80-120Toluene ug/L 18.4

20.0 94 80-120Chlorobenzene ug/L 18.7

30.0 98 68-1331,2-Dichloroethane-d4 (S) % 29.5

30.0 104 75-120Toluene-d8 (S) % 31.1

30.0 101 69-1194-Bromofluorobenzene (S) % 30.4

30.0 107 72-1271,2-Dichlorobenzene-d4 (S) % 32.0

Trace Project ID:  T18E062

Client Project ID:  Tysman Companies Phase II

QC Batch:  T076783

QC Batch Method:  % Solids Analysis Method:  ASTM D2974-87

Analysis Description: Solids, Dry Weight 

Parameter

SAMPLE DUPLICATE: T076783-DUP3 Original: T18E062-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

82.2 0.3 2082.5% Solids % by Wt.
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June 01, 2018

2534 Black Creek Road

Muskegon, MI 49444

Mr. Roger Bour

Westshore Consulting

Fax: (231) 773-3453

Phone: (231) 777-3447

Tysman Phase IIIClient Project

T18E686Trace ProjectRE:

Dear Mr. Bour:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements 

of the NELAC Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: T18E686

Tysman Phase III

Trace ID Sample ID Matrix Collected By Date Collected Date Received

T18E686-01 SB-5 Soil 05/31/18 09:34 05/31/18 13:52adm

T18E686-02 SB-7 Soil 05/31/18 09:50 05/31/18 13:52adm

T18E686-03 SB-6 Soil 05/31/18 09:55 05/31/18 13:52adm

T18E686-04 TMW-4 Water 05/31/18 10:20 05/31/18 13:52adm

T18E686-05 TMW-3 Water 05/31/18 10:15 05/31/18 13:52adm

T18E686-06 TMW-5 Water 05/31/18 10:24 05/31/18 13:52adm

T18E686-07 SB-9 Soil 05/31/18 10:41 05/31/18 13:52adm

T18E686-08 TMW-7 Water 05/31/18 11:03 05/31/18 13:52adm

T18E686-09 TMW-8 Water 05/31/18 11:20 05/31/18 13:52adm

T18E686-10 SB-8 Soil 05/31/18 10:50 05/31/18 13:52adm

T18E686-11 TMW-9 Water 05/31/18 11:37 05/31/18 13:52adm

T18E686-12 TMW-10 Water 05/31/18 11:55 05/31/18 13:52adm

T18E686-13 TMW-11 Water 05/31/18 12:10 05/31/18 13:52adm

T18E686-14 TMW-12 Water 05/31/18 12:25 05/31/18 13:52adm

T18E686-15 TMW-13 Water 05/31/18 12:39 05/31/18 13:52adm

CERTIFICATE OF ANALYSIS
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the compound has not been evaluated by NELAC

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: SB-5 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 09:34 Matrix:T18E686-01 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077621

Methyl-tert-butyl ether ug/kg dry<250 250 50 05/31/18 05/31/18was was

Benzene ug/kg dry<50 50 50 05/31/18 05/31/18was was

1,2-Dichloroethane ug/kg dry<50 50 50 05/31/18 05/31/18was was

Toluene ug/kg dry<100 100 50 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/kg dry<50 50 50 05/31/18 05/31/18was was

Ethylbenzene ug/kg dry<50 50 50 05/31/18 05/31/18was was

m,p-Xylene ug/kg dry<100 100 50 05/31/18 05/31/18was was N

o-Xylene ug/kg dry<50 50 50 05/31/18 05/31/18was was N

Xylenes, total ug/kg dry<150 150 50 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/kg dry<100 100 50 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/kg dry<100 100 50 05/31/18 05/31/18was was

Naphthalene ug/kg dry<330 330 50 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/kg dry<330 330 50 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 100 50 05/31/18 05/31/18was was68-133

%Toluene-d8 101 50 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 103 50 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 98 50 05/31/18 05/31/18was was72-127

WET CHEMISTRY

Analysis Method: ASTM D2974-87

Batch:  T077634

% Solids % by Wt.83 0.10 1 06/01/18 06/01/18jm jm N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: SB-7 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 09:50 Matrix:T18E686-02 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077621

Methyl-tert-butyl ether ug/kg dry<250 250 50 05/31/18 05/31/18was was

Benzene ug/kg dry<50 50 50 05/31/18 05/31/18was was

1,2-Dichloroethane ug/kg dry<50 50 50 05/31/18 05/31/18was was

Toluene ug/kg dry<100 100 50 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/kg dry<50 50 50 05/31/18 05/31/18was was

Ethylbenzene ug/kg dry<50 50 50 05/31/18 05/31/18was was

m,p-Xylene ug/kg dry<100 100 50 05/31/18 05/31/18was was N

o-Xylene ug/kg dry<50 50 50 05/31/18 05/31/18was was N

Xylenes, total ug/kg dry<150 150 50 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/kg dry<100 100 50 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/kg dry<100 100 50 05/31/18 05/31/18was was

Naphthalene ug/kg dry<330 330 50 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/kg dry<330 330 50 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 103 50 05/31/18 05/31/18was was68-133

%Toluene-d8 101 50 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 101 50 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 97 50 05/31/18 05/31/18was was72-127

WET CHEMISTRY

Analysis Method: ASTM D2974-87

Batch:  T077634

% Solids % by Wt.88 0.10 1 06/01/18 06/01/18jm jm N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: SB-6 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 09:55 Matrix:T18E686-03 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077621

Methyl-tert-butyl ether ug/kg dry<250 250 50 05/31/18 05/31/18was was

Benzene ug/kg dry<50 50 50 05/31/18 05/31/18was was

1,2-Dichloroethane ug/kg dry<50 50 50 05/31/18 05/31/18was was

Toluene ug/kg dry<100 100 50 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/kg dry<50 50 50 05/31/18 05/31/18was was

Ethylbenzene ug/kg dry<50 50 50 05/31/18 05/31/18was was

m,p-Xylene ug/kg dry<100 100 50 05/31/18 05/31/18was was N

o-Xylene ug/kg dry<50 50 50 05/31/18 05/31/18was was N

Xylenes, total ug/kg dry<150 150 50 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/kg dry<100 100 50 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/kg dry<100 100 50 05/31/18 05/31/18was was

Naphthalene ug/kg dry<330 330 50 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/kg dry<330 330 50 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 101 50 05/31/18 05/31/18was was68-133

%Toluene-d8 105 50 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 104 50 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 103 50 05/31/18 05/31/18was was72-127

WET CHEMISTRY

Analysis Method: ASTM D2974-87

Batch:  T077634

% Solids % by Wt.84 0.10 1 06/01/18 06/01/18jm jm N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: TMW-4 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 10:20 Matrix:T18E686-04 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077636

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/31/18 05/31/18was was

Benzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dichloroethane ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Toluene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Ethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

m,p-Xylene ug/L<2.0 2.0 1 05/31/18 05/31/18was was N

o-Xylene ug/L<1.0 1.0 1 05/31/18 05/31/18was was N

Xylenes, total ug/L<3.0 3.0 1 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Naphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 98 1 05/31/18 05/31/18was was68-133

%Toluene-d8 102 1 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 104 1 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 101 1 05/31/18 05/31/18was was72-127

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: TMW-3 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 10:15 Matrix:T18E686-05 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077636

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/31/18 05/31/18was was

Benzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dichloroethane ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Toluene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Ethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

m,p-Xylene ug/L<2.0 2.0 1 05/31/18 05/31/18was was N

o-Xylene ug/L<1.0 1.0 1 05/31/18 05/31/18was was N

Xylenes, total ug/L<3.0 3.0 1 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Naphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 98 1 05/31/18 05/31/18was was68-133

%Toluene-d8 102 1 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 107 1 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 102 1 05/31/18 05/31/18was was72-127

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: TMW-5 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 10:24 Matrix:T18E686-06 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077636

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/31/18 05/31/18was was

Benzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dichloroethane ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Toluene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Ethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

m,p-Xylene ug/L<2.0 2.0 1 05/31/18 05/31/18was was N

o-Xylene ug/L<1.0 1.0 1 05/31/18 05/31/18was was N

Xylenes, total ug/L<3.0 3.0 1 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Naphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 100 1 05/31/18 05/31/18was was68-133

%Toluene-d8 101 1 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 106 1 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 103 1 05/31/18 05/31/18was was72-127

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: SB-9 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 10:41 Matrix:T18E686-07 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077621

Methyl-tert-butyl ether ug/kg dry<260 260 50 05/31/18 05/31/18was was

Benzene ug/kg dry<53 53 50 05/31/18 05/31/18was was

1,2-Dichloroethane ug/kg dry<53 53 50 05/31/18 05/31/18was was

Toluene ug/kg dry<100 100 50 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/kg dry<53 53 50 05/31/18 05/31/18was was

Ethylbenzene ug/kg dry<53 53 50 05/31/18 05/31/18was was

m,p-Xylene ug/kg dry<110 110 50 05/31/18 05/31/18was was N

o-Xylene ug/kg dry<53 53 50 05/31/18 05/31/18was was N

Xylenes, total ug/kg dry<160 160 50 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/kg dry<100 100 50 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/kg dry<100 100 50 05/31/18 05/31/18was was

Naphthalene ug/kg dry<330 330 50 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/kg dry<330 330 50 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 101 50 05/31/18 05/31/18was was68-133

%Toluene-d8 101 50 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 104 50 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 103 50 05/31/18 05/31/18was was72-127

WET CHEMISTRY

Analysis Method: ASTM D2974-87

Batch:  T077634

% Solids % by Wt.79 0.10 1 06/01/18 06/01/18jm jm N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: TMW-7 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 11:03 Matrix:T18E686-08 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077636

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/31/18 05/31/18was was

Benzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dichloroethane ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Toluene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Ethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

m,p-Xylene ug/L<2.0 2.0 1 05/31/18 05/31/18was was N

o-Xylene ug/L<1.0 1.0 1 05/31/18 05/31/18was was N

Xylenes, total ug/L<3.0 3.0 1 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Naphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 101 1 05/31/18 05/31/18was was68-133

%Toluene-d8 102 1 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 106 1 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 103 1 05/31/18 05/31/18was was72-127

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: TMW-8 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 11:20 Matrix:T18E686-09 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077636

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/31/18 05/31/18was was

Benzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dichloroethane ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Toluene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Ethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

m,p-Xylene ug/L<2.0 2.0 1 05/31/18 05/31/18was was N

o-Xylene ug/L<1.0 1.0 1 05/31/18 05/31/18was was N

Xylenes, total ug/L<3.0 3.0 1 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Naphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 101 1 05/31/18 05/31/18was was68-133

%Toluene-d8 102 1 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 110 1 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 108 1 05/31/18 05/31/18was was72-127

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: SB-8 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 10:50 Matrix:T18E686-10 Soil

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077621

Methyl-tert-butyl ether ug/kg dry<260 260 50 05/31/18 05/31/18was was

Benzene ug/kg dry<51 51 50 05/31/18 05/31/18was was

1,2-Dichloroethane ug/kg dry<51 51 50 05/31/18 05/31/18was was

Toluene ug/kg dry<100 100 50 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/kg dry<51 51 50 05/31/18 05/31/18was was

Ethylbenzene ug/kg dry<51 51 50 05/31/18 05/31/18was was

m,p-Xylene ug/kg dry<100 100 50 05/31/18 05/31/18was was N

o-Xylene ug/kg dry<51 51 50 05/31/18 05/31/18was was N

Xylenes, total ug/kg dry<150 150 50 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/kg dry<100 100 50 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/kg dry<100 100 50 05/31/18 05/31/18was was

Naphthalene ug/kg dry<330 330 50 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/kg dry<330 330 50 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 98 50 05/31/18 05/31/18was was68-133

%Toluene-d8 99 50 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 98 50 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 98 50 05/31/18 05/31/18was was72-127

WET CHEMISTRY

Analysis Method: ASTM D2974-87

Batch:  T077634

% Solids % by Wt.80 0.10 1 06/01/18 06/01/18jm jm N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: TMW-9 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 11:37 Matrix:T18E686-11 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077636

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/31/18 05/31/18was was

Benzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dichloroethane ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Toluene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Ethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

m,p-Xylene ug/L<2.0 2.0 1 05/31/18 05/31/18was was N

o-Xylene ug/L<1.0 1.0 1 05/31/18 05/31/18was was N

Xylenes, total ug/L<3.0 3.0 1 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Naphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 101 1 05/31/18 05/31/18was was68-133

%Toluene-d8 103 1 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 107 1 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 104 1 05/31/18 05/31/18was was72-127

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: TMW-10 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 11:55 Matrix:T18E686-12 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077620

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/31/18 05/31/18was was

Benzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dichloroethane ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Toluene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Ethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

m,p-Xylene ug/L<2.0 2.0 1 05/31/18 05/31/18was was N

o-Xylene ug/L<1.0 1.0 1 05/31/18 05/31/18was was N

Xylenes, total ug/L<3.0 3.0 1 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Naphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 100 1 05/31/18 05/31/18was was68-133

%Toluene-d8 105 1 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 102 1 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 102 1 05/31/18 05/31/18was was72-127

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: TMW-11 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 12:10 Matrix:T18E686-13 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077620

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/31/18 05/31/18was was

Benzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dichloroethane ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Toluene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Ethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

m,p-Xylene ug/L<2.0 2.0 1 05/31/18 05/31/18was was N

o-Xylene ug/L<1.0 1.0 1 05/31/18 05/31/18was was N

Xylenes, total ug/L<3.0 3.0 1 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Naphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 98 1 05/31/18 05/31/18was was68-133

%Toluene-d8 103 1 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 106 1 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 102 1 05/31/18 05/31/18was was72-127

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: TMW-12 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 12:25 Matrix:T18E686-14 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077620

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/31/18 05/31/18was was

Benzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dichloroethane ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Toluene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Ethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

m,p-Xylene ug/L<2.0 2.0 1 05/31/18 05/31/18was was N

o-Xylene ug/L<1.0 1.0 1 05/31/18 05/31/18was was N

Xylenes, total ug/L<3.0 3.0 1 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Naphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 100 1 05/31/18 05/31/18was was68-133

%Toluene-d8 107 1 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 104 1 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 100 1 05/31/18 05/31/18was was72-127

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

T18E686

Tysman Phase III

Trace ID:

Sample ID: TMW-13 Date Received:

Date Collected:

05/31/18 13:52

05/31/18 12:39 Matrix:T18E686-15 Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

VOLATILE ORGANIC COMPOUNDS BY GC-MS

Analysis Method: EPA 8260C

Batch:  T077620

Methyl-tert-butyl ether ug/L<5.0 5.0 1 05/31/18 05/31/18was was

Benzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dichloroethane ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Toluene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2-Dibromoethane (EDB) ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Ethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

m,p-Xylene ug/L<2.0 2.0 1 05/31/18 05/31/18was was N

o-Xylene ug/L<1.0 1.0 1 05/31/18 05/31/18was was N

Xylenes, total ug/L<3.0 3.0 1 05/31/18 05/31/18was was

1,3,5-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

1,2,4-Trimethylbenzene ug/L<1.0 1.0 1 05/31/18 05/31/18was was

Naphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

2-Methylnaphthalene ug/L<5.0 5.0 1 05/31/18 05/31/18was was N

Surrogates:

%1,2-Dichloroethane-d4 98 1 05/31/18 05/31/18was was68-133

%Toluene-d8 108 1 05/31/18 05/31/18was was75-120

%4-Bromofluorobenzene 102 1 05/31/18 05/31/18was was69-119

%1,2-Dichlorobenzene-d4 100 1 05/31/18 05/31/18was was72-127

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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QUALITY CONTROL RESULTS

Trace Project ID:  T18E686

Client Project ID:  Tysman Phase III

QC Batch:  T077620

QC Batch Method:  EPA 8260C Analysis Method:  EPA 8260C

Analysis Description: Volatiles, OpMemo14 full list 

Parameter

METHOD BLANK: T077620-BLK1

Units
Blank

Result
Reporting

Limit Notes

<5.0 5.0Methyl-tert-butyl ether ug/L

<1.0 1.0Benzene ug/L

<1.0 1.01,2-Dichloroethane ug/L

<1.0 1.0Toluene ug/L

<1.0 1.01,2-Dibromoethane (EDB) ug/L

<1.0 1.0Ethylbenzene ug/L

<2.0 2.0m,p-Xylene ug/L

<1.0 1.0o-Xylene ug/L

<3.0 3.0Xylenes, total ug/L

<1.0 1.01,3,5-Trimethylbenzene ug/L

<1.0 1.01,2,4-Trimethylbenzene ug/L

<5.0 5.0Naphthalene ug/L

<5.0 5.02-Methylnaphthalene ug/L

99 68-1331,2-Dichloroethane-d4 (S) %

107 75-120Toluene-d8 (S) %

105 69-1194-Bromofluorobenzene (S) %

100 72-1271,2-Dichlorobenzene-d4 (S) %

LABORATORY CONTROL SAMPLE: T077620-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

20.0 104 80-120Benzene ug/L 20.8

20.0 104 80-120Toluene ug/L 20.7

30.0 100 68-1331,2-Dichloroethane-d4 (S) % 30.0

30.0 103 75-120Toluene-d8 (S) % 31.0

30.0 102 69-1194-Bromofluorobenzene (S) % 30.5

30.0 113 72-1271,2-Dichlorobenzene-d4 (S) % 34.0

Trace Project ID:  T18E686

Client Project ID:  Tysman Phase III

QC Batch:  T077621

QC Batch Method:  EPA 8260C Analysis Method:  EPA 8260C

Analysis Description: Volatiles, OpMemo14 full list 

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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Parameter

METHOD BLANK: T077621-BLK1

Units
Blank

Result
Reporting

Limit Notes

<250 250Methyl-tert-butyl ether ug/kg wet

<50 50Benzene ug/kg wet

<50 501,2-Dichloroethane ug/kg wet

<100 100Toluene ug/kg wet

<50 501,2-Dibromoethane (EDB) ug/kg wet

<50 50Ethylbenzene ug/kg wet

<100 100m,p-Xylene ug/kg wet

<50 50o-Xylene ug/kg wet

<150 150Xylenes, total ug/kg wet

<100 1001,3,5-Trimethylbenzene ug/kg wet

<100 1001,2,4-Trimethylbenzene ug/kg wet

<330 330Naphthalene ug/kg wet

<330 3302-Methylnaphthalene ug/kg wet

99 68-1331,2-Dichloroethane-d4 (S) %

107 75-120Toluene-d8 (S) %

105 69-1194-Bromofluorobenzene (S) %

100 72-1271,2-Dichlorobenzene-d4 (S) %

LABORATORY CONTROL SAMPLE: T077621-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1000 104 80-120Benzene ug/kg wet 1040

1000 104 80-120Toluene ug/kg wet 1040

30.0 100 68-1331,2-Dichloroethane-d4 (S) % 30.0

30.0 103 75-120Toluene-d8 (S) % 31.0

30.0 102 69-1194-Bromofluorobenzene (S) % 30.5

30.0 113 72-1271,2-Dichlorobenzene-d4 (S) % 34.0

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T077621-MSD1 Original: T18E686-10

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

1250 110.778-1140Benzene ug/kg dry 13516901680 136

1250 10877-1180Toluene ug/kg dry 12116301500 131

30.0 68-1331,2-Dichloroethane-d4 (S) % 10029.429.9 98

30.0 75-120Toluene-d8 (S) % 9730.529.0 102

30.0 69-1194-Bromofluorobenzene (S) % 10330.430.9 101

30.0 72-1271,2-Dichlorobenzene-d4 (S) % 11432.934.2 110

Trace Project ID:  T18E686

Client Project ID:  Tysman Phase III

CERTIFICATE OF ANALYSIS
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QC Batch:  T077636

QC Batch Method:  EPA 8260C Analysis Method:  EPA 8260C

Analysis Description: Volatiles, OpMemo14 full list 

Parameter

METHOD BLANK: T077636-BLK1

Units
Blank

Result
Reporting

Limit Notes

<5.0 5.0Methyl-tert-butyl ether ug/L

<1.0 1.0Benzene ug/L

<1.0 1.01,2-Dichloroethane ug/L

<1.0 1.0Toluene ug/L

<1.0 1.01,2-Dibromoethane (EDB) ug/L

<1.0 1.0Ethylbenzene ug/L

<2.0 2.0m,p-Xylene ug/L

<1.0 1.0o-Xylene ug/L

<3.0 3.0Xylenes, total ug/L

<1.0 1.01,3,5-Trimethylbenzene ug/L

<1.0 1.01,2,4-Trimethylbenzene ug/L

<5.0 5.0Naphthalene ug/L

<5.0 5.02-Methylnaphthalene ug/L

99 68-1331,2-Dichloroethane-d4 (S) %

102 75-120Toluene-d8 (S) %

109 69-1194-Bromofluorobenzene (S) %

103 72-1271,2-Dichlorobenzene-d4 (S) %

LABORATORY CONTROL SAMPLE: T077636-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

20.0 97 80-120Benzene ug/L 19.4

20.0 97 80-120Toluene ug/L 19.4

50.0 99 68-1331,2-Dichloroethane-d4 (S) % 49.6

50.0 95 75-120Toluene-d8 (S) % 47.7

50.0 108 69-1194-Bromofluorobenzene (S) % 54.0

50.0 101 72-1271,2-Dichlorobenzene-d4 (S) % 50.3

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T077636-MSD1 Original: T18E686-08

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

20.0 11878-1140Benzene ug/L 9420.318.7 101

20.0 10777-1180Toluene ug/L 9420.218.9 101

50.0 68-1331,2-Dichloroethane-d4 (S) % 9848.749.2 97

50.0 75-120Toluene-d8 (S) % 9647.748.1 95

50.0 69-1194-Bromofluorobenzene (S) % 10853.553.9 107

50.0 72-1271,2-Dichlorobenzene-d4 (S) % 10350.751.6 101

CERTIFICATE OF ANALYSIS
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Trace Project ID:  T18E686

Client Project ID:  Tysman Phase III

QC Batch:  T077634

QC Batch Method:  % Solids Analysis Method:  ASTM D2974-87

Analysis Description: Solids, Dry Weight 

Parameter

SAMPLE DUPLICATE: T077634-DUP1 Original: T18E686-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

83.1 0.2 2082.9% Solids % by Wt.

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 22 of 25Report ID: T18E686 TRACE_QC FINAL 06 01 18 0942



CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 23 of 25Report ID: T18E686 TRACE_QC FINAL 06 01 18 0942



CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 24 of 25Report ID: T18E686 TRACE_QC FINAL 06 01 18 0942



CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 25 of 25Report ID: T18E686 TRACE_QC FINAL 06 01 18 0942



 
 
 
 
 

 
  Muskegon, MI WestshoreConsulting.com 

 (231) 777-3447 (800) 965-2864 

Response Activity Plan /  
Due Care Plan 
 
Subject Property Commonly Located At: 
 
17114 Robbins Road, Grand Haven, Michigan  49417 
 
Tax Parcel ID#: 70-03-33-200-035 70-03-33-200-007 
 70-03-33-200-056 70-03-33-200-070 
 70-03-33-200-077 

 

(Located in NE 1/4 of Section 33, T08N, R16W,  
Grand Haven Township, Ottawa County, Michigan) 
 
Conducted pursuant to Section 20126(1) (c) of 1994 PA 451, 
Part 201, as amended, and the rules promulgated thereunder. 

 
 
Prepared for: 
 
Tysman Companies, LLC 
c/o Main Street Capital Group 
18000 Cove Street, Suite 201 ▪ Spring Lake, MI  49456 
 
 
 
Prepared by: 
 
Westshore Consulting 
2534 Black Creek Road ▪ Muskegon, MI  49444 
Phone: (231) 777-3447 ▪ Fax: (231) 773-3453 
Service@WestshoreConsulting.com 
WestshoreConsulting.com 
 
 
03513-0017 
 
July 2, 2018



 WESTSHORE CONSULTING 
 

 

 
I:\03501 - 04000\03501 - 03550\03513\03513-0017\Due Care Plan, 17114 Robbins Road, Grand Haven.docx 

TABLE OF CONTENTS 
 

1.0  Introduction .........................................................................................................................1 

2.0  Detailed Characteristics of Property Use .........................................................................3 

3.0  Hazardous Substance Information ....................................................................................4 

4.0  Plan for Response Activities ...............................................................................................5 

4.1  Horizontal Location Survey of Contamination .................................................................5 

4.2  Groundwater Monitoring Well Installation & Well Casing Elevation Survey .................5 

4.3  Groundwater Monitoring Plan..........................................................................................5 

4.3.1  Purpose .......................................................................................................................5 
4.3.2  Sampling Frequency & Duration ...............................................................................5 
4.3.3  Monitoring Parameters ...............................................................................................6 
4.3.4  Groundwater Sampling Techniques ...........................................................................6 
4.3.5  Reporting....................................................................................................................6 

4.4  Dewatering Hydrogeological Assessment .........................................................................6 

4.5  Dewatering Groundwater Treatment and/or Discharge Permitting for Grand 
Haven/Spring Lake Sewer Authority .................................................................................7 

4.6  Removal and/or Closure-in-Place of Underground Sanitary Waste Holding Tank .........7 

4.7  Visual Confirmation of Second Holding Tank and/or Floor Drain Piping After 
Demolition.........................................................................................................................7 

4.8  Confirmation of Salt Pile Removal ....................................................................................8 

4.9  Engineering Controls ........................................................................................................8 

5.0  Evaluation & Demonstration of Compliance with Section 7a Obligations ...................9 

5.1  Exacerbation (Section 7a(1)(a)) ........................................................................................9 

5.2  Due Care (Section 7a(1)(b)) ...........................................................................................10 

5.3  Reasonable Precautions (Section 7a(1)(c)) ....................................................................12 

5.4  Cooperation & Land Use Restrictions (Section 7a(1)(d), (e) & (f)) ...............................12 

5.5  Intended Future Use Change ..........................................................................................12 

Figures 

Figure 1 - Site Location Map 
Figure 2 - Due Care Site Plan 
Figure 3 - Soil and Groundwater Sample Locations 
Figure 4 - Proposed Groundwater Monitoring Well Locations 

Tables 

Table 1 - Soil Analytical Results 
Table 2 - Groundwater Analytical Results 

Appendices 

Appendix A - Photographs 
Appendix B -     Floor Drain and Holding Tank Assessment Report 



 WESTSHORE CONSULTING 
 

 

 
Response Activity Plan / Due Care Plan Page 1 
Tysman Companies, LLC July 2, 2018 

1.0 Introduction 

This report provides a Response Activity Plan / Due Care Plan (RAP/Due Care Plan) for the 
property consisting of the following five parcels of land commonly located at 17114 Robbins 
Road, Grand Haven, Michigan 49417 (Subject Property).  The five parcels are: 

 17114 Robbins Road (70-03-33-200-035)  17134 Robbins Road (70-03-33-200-007) 

 V/L Robbins Road (70-03-33-200-056)  V/L Robbins Road (70-03-33-200-070) 

 V/L Robbins Road (70-03-33-200-077)  

This RAP/Due Care Plan will be a sister document to the Baseline Environmental Assessment 
(BEA) that will be prepared for the Subject Property.  The BEA will document all of the known 
contamination on the Subject Property, and will be submitted to the Michigan Department of 
Environmental Quality (MDEQ).  

The Subject Property is located to the south of Robbins Road and east of 172nd Avenue.  The 
surrounding properties are mostly commercial and/or residential, with a large grocery store 
located adjacent west, residential dwellings located adjacent north and south, commercial 
operations located north and undeveloped land east.  The topography of the Subject Property is 
flat.  

The map coordinates are approximately the Northwest 1/4 of the Northeast 1/4 of Section 33 of 
Grand Haven Township (T08N R16W), Ottawa County Michigan.  Figure 1 is a site location 
map and Figure 2 is a general layout of the proposed site plan.  The Subject Property is 
approximately 13.78-acres total, comprised of the following five tax parcel identification 
numbers:  

Tax Parcel Identification # Approx. Acres Address 
70-03-33-200-035 2.881 17114 Robbins Road 

70-03-33-200-007 1.781 17134 Robbins Road 

70-03-33-200-056 1.447 V/L Robbins Road 

70-03-33-200-070 4.920 V/L Robbins Road 

70-03-33-200-077 2.750 V/L Robbins Road 

A Phase I Environmental Site Assessment (Phase I ESA) for the Subject Property was completed 
on June 5, 2017. In response to the findings of that Phase I ESA, groundwater and soil sampling 
(Phase II ESA) was conducted to address the only recognized environmental condition (REC) 
discovered during the Phase I ESA.  The Phase II ESA determined that groundwater and soil 
impact exists on the Subject Property in the former aboveground storage tank (AST) area.  The 
Phase II sampling data will be utilized to prepare a BEA for the Subject Property.  The sampling 
data was also utilized to prepare this Due Care Plan.  

This document summarizes how the new Owners and Operators of the Subject Property (Tysman 
Companies, LLC) intend to satisfy Due Care Requirements under Section 7a of Part 201 of 
Michigan Act 451, and the Michigan Department of Environmental Quality (MDEQ) rules and 
guidance promulgated under that Section, including R299.51001 et seq. 
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The Subject Property has been utilized as a landscaping materials and aggregate supply since 
approximately the early 1960’s.  Prior to that time the Subject Property was believed to have 
been utilized for agricultural purposes.    

The future intended use of the Subject Property is a Planned Unit Development (PUD) where an 
apartment complex will be built on the Subject Property.  All former structures, landscaping 
aggregate inventory, deicing salt, etc. will be removed from the Subject Property, prior to 
redevelopment. 

Environmental Status 

Phase II ESA soil and groundwater sampling and analyses was conducted on May 2 and May 31, 
2018, to attempt to determine if petroleum had been released from the AST area on the Subject 
Property.  The soil and groundwater samples were collected from locations in the former AST 
area, after the ASTs and concrete pad had been removed.  The attached data tables, Table 1 and 
Table 2 of this document, show all of the analytical data for the samples collected in and around 
the former AST area.  Constituents that are present above MDEQ Generic Residential Clean-up 
Criteria (GRCC), Nonresidential Generic Clean-up Criteria (NRGCC), and/or the various MDEQ 
vapor intrusion (VI) screening values are shaded and/or outlined in bold on the table.  

As can be seen on Tables 1 and 2, the known constituents in the soil include: benzene, 
ethylbenzene, and 1,2,4-trimethylbenzene at concentrations above VI screening values.  No other 
volatile or semi-volatile organic compounds were detected exceeding GRCC, NRGCC, or VI 
screening values.  The volatile organic compounds exceeding VI screening values, are gasoline 
constituents.  No evidence of diesel fuel constituents were detected in the initial round of 
sampling.  The approximate maximum horizontal extent of the soil impacts was established and 
is depicted on Figure 3.  The vertical extent of the impacts extends to the top of the first water 
bearing unit (i.e., approximately 2.0 feet below ground surface (bgs)).      

The known groundwater constituents include: benzene, ethylbenzene, and 1,2,4-
trimethylbenzene at concentrations above GRCC, NRGCC, and VI screening values.  No other 
volatile or semi-volatile organic compounds were detected exceeding GRCC, NRGCC, or VI 
screening values.  The volatile organic compounds exceeding the clean-up criteria are gasoline 
constituents.  No evidence of diesel fuel constituents were detected in the initial round of 
sampling.  The approximate maximum horizontal extent of the shallow groundwater impact was 
established and is depicted on Figure 3.  The vertical extent of the impact has not been 
established, nor the horizontal extent of any deep groundwater impact if it exists.  Deep 
groundwater contamination appears unlikely currently.       

The source of both the soil and groundwater impacts is believed to be from overfill or spillage 
when filling the gasoline ASTs, or spilling while dispensing gasoline.  
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2.0 Detailed Characteristics of Property Use 

The new Owner and Operator of the Subject Property will be Tysman Companies, LLC.  Their 
future intended use of the Subject Property will be to demolish the structures on the Subject 
Property, remove all of the former inventory of aggregates and deicing salt, regrade the Subject 
Property, and then build an apartment complex (i.e., redevelop the site into multi-family 
housing).  Recent photographs are contained in Appendix A, Figure 1 shows the Site Location 
Map, and Figure 2 shows the General Layout of the Proposed Site Plan. 

The Subject Property is serviced by public utilities including electric, natural gas and municipal 
water.  The two structures on the Subject Property both utilize individual private sewer systems.  
The former residential structure adjacent to Robbins Road has a conventional septic tank with 
drain field, whereas, the maintenance building has a holding tank.  A stormwater drain is located 
on the Subject Property that drains to the main stormwater drain located on Robbins Road.  The 
maintenance building has a network of floor drains that discharge to the on-site stormwater 
drain.   A floor drain and holding tank assessment report was prepared for the Subject Property 
maintenance building on June 18, 2018.  A copy of that report is included in Appendix B of this 
RAP/Due Care Plan.  

Typical future use the Subject Property will include normal residential activities occurring in a 
multi-family housing development, driving and/or walking on the Subject Property by tenants 
and groundskeepers, and children playing in green spaces.  No significant quantities of 
hazardous materials will be utilized or stored on the Subject Property.  Minor amounts of 
hazardous materials such as maintenance cleaning products and small amounts of fuel for lawn 
maintenance vehicles may be transferred in vehicles across the Subject Property, and fuel will be 
utilized in the tenant’s vehicles parked or driven on the Subject Property.   
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3.0 Hazardous Substance Information 

Subsurface groundwater and soil sampling at the Subject Property confirmed the presence of 
both soil and groundwater gasoline constituents in the former AST area.  The impact is isolated 
to a small area as depicted on Figure 3.  No presence of light non-aqueous phase liquid (LNAPL) 
was detected on the Subject Property. 

Figure 3 shows the locations from which the soil and groundwater samples were collected, and 
this data is compared to the applicable MDEQ clean-up criteria and the various MDEQ VI 
screening values, in Tables 1 and 2.  Concentrations in the samples exceeding MDEQ Part 201 
GRCC, NRGCC, or VI screening values are shaded and/or outlined in bold on the tables. 

As stated previously, no other environmental impact is known to be present in the soil or 
groundwater at the Subject Property.  

Maximum horizontal extents of the constituents in the soil and shallow groundwater have been 
established.  The vertical extent of the groundwater impact has not been determined nor the 
horizontal extent of any deep groundwater impact if it exists.  The status of the groundwater 
plume has not been established (i.e., whether it is stable, expanding or shrinking). 

The soil impact is documented to be present at concentrations above the Residential and 
Nonresidential VI screening values.  None of the other MDEQ clean-up criteria were exceeded.  

The groundwater impact is documented to be present at concentrations above Part 201 GRCC, 
NRGCC, and VI screening values.  The criteria exceed by the groundwater contamination are: 
the Residential and Nonresidential Drinking Water Criteria, the Groundwater Surface Water 
Interface (GSI) Criteria, and the Residential and Nonresidential VI screening values.  None of 
the other MDEQ clean-up criteria were exceeded.  
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4.0 Plan for Response Activities  

The following response activities beyond the creation of this RAP/Due Care Plan are necessary 
to meet the Section 7a obligations. 

4.1 Horizontal Location Survey of Contamination  

Since the future intended use of the Subject Property includes demolition of all of the structures 
on the site and regrading of the entire site, the location of known groundwater and soil impacts 
must be identified and preserved.  Therefore, a horizontal survey of the location of the known 
groundwater and soil impacts will be prepared.  This will aide completing the other response 
activities listed below, primarily, the groundwater monitoring well installation, the groundwater 
monitoring and the hydrogeological dewatering assessment.            

4.2 Groundwater Monitoring Well Installation & Well Casing Elevation Survey 

Permanent groundwater monitoring wells will be installed to allow sampling to determine if the 
known groundwater contamination plume is expanding and if so, to determine in what 
direction(s).  

A total of five permanent groundwater monitoring wells will be installed in and around the 
known groundwater impacts.  Figure 4 depicts the proposed monitoring well locations.  Four (4) 
of the monitoring wells will be installed with screens set to intersect the top of the first water 
bearing unit (also referred to as shallow groundwater) located at approximately 2.0 feet bgs.   

The top of the monitoring well casings elevations will be surveyed so that water level elevations 
can be measured and the groundwater flow direction determined.  Once the groundwater flow 
direction is determined (after well development and stabilization), a single deep soil boring will 
be conducted to approximately 20.0 feet (plus or minus) to determine the soil lithology and to 
determine the optimum depth for a deep screened monitoring well to determine if the 
groundwater is impacted at deeper depths.  A monitoring well will then be installed in this boring 
location.  The top of well casing on this well will be surveyed and will be tied in to the elevations 
of the other monitoring wells to determine if there is a vertical flow gradient.     

4.3 Groundwater Monitoring Plan 

4.3.1 Purpose 

The purpose of the groundwater monitoring plan is to ensure that the groundwater plume is not 
expanding.  Also, the groundwater monitoring will include measurement of groundwater 
elevations that will allow determination of the direction of groundwater flow.  The location and 
chemical concentrations of the groundwater plume will allow the Owners/Operators of the 
Subject Property to implement Due Care as necessary and/or implement additional response 
activities with regard to the plume and its location.  

4.3.2 Sampling Frequency & Duration 

The groundwater monitoring wells will be sampled after well installation, development and 
stabilization.  The monitoring wells will be sampled quarterly (i.e., once per quarter) for the first 
year after installation.  After the first year of sampling, if no plume migration is noted in the 
downgradient monitoring wells, the duration will be reduced to semi-annual.  After the second 
year of sampling if no plume migration is noted, the monitoring frequency will be reduced to 
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annual.  If no plume migration is noted after the third year of sampling, the monitoring wells 
sampled will be reduced to only the most downgradient well, and that well will be sampled once 
annually.  Annual sampling will continue annually, unless additional sampling in the source area 
is conducted and it confirms that the groundwater contamination concentrations have naturally 
attenuated (biodegraded) to levels no longer a threat to humans and the environment.  

If the groundwater sampling/monitoring at any point in time determines that the plume appears 
to be migrating, additional monitoring well installation and sampling, remedial activity, and or 
mitigation measures may be implemented, depending on the direction, and the potential exposure 
pathways the migrating plume may cause.   

4.3.3 Monitoring Parameters 

The groundwater monitoring parameters are based on the findings of the Phase II ESA sampling 
results indicating that the known groundwater and soil contamination at the Subject Property is 
the result of gasoline spills or leaking from the former AST area.  That sampling concluded that 
there was no evidence of any diesel fuel present in the soil or groundwater.   

The groundwater samples will be analyzed for volatile organic gasoline constituent indicator 
parameters: methyl-butyl ether (MTBE), benzene, 1,2-dichloroethane, toluene, 
1,2-dibromoethane, ethyl benzene, xylenes, 1,3,5-trimethybenzene, 1,2,4-trimethybenzene, 
naphthalene, and 2-methylnaphthalene.  

After sample collection, the groundwater samples will be transferred under chain-of-custody to 
an Environmental Analytical Laboratory (i.e., Trace Analytical Labs in Muskegon, Michigan) 
for analyses.  Another similar laboratory may be utilized if conditions (prices, etc.) warrant it.    

4.3.4 Groundwater Sampling Techniques 

The groundwater monitoring wells will be sampled utilizing the methods consistent with those 
approved by the MDEQ.  

4.3.5 Reporting 

Upon completion of each groundwater sampling event, a brief letter report will be prepared for 
the Owners/Operators of the Subject Property.  The report will document the analytical results of 
the samples collected, the groundwater elevation measurements made and calculated, and 
direction of groundwater flow.  The report will include a summary of the groundwater plume 
location and any recommendations if warranted to address a migrating plume. The report will 
also list amendments to this RAP/Due Care Plan if they are warranted based on the findings of 
each report.  The report will be completed in approximately 2-3 weeks after samples are 
collected.  

4.4 Dewatering Hydrogeological Assessment  

Prior to conducting any dewatering for building construction and/or utility installation on the 
Subject Property the Owners/Operators of the Subject Property will coordinate with their 
Engineering Consultant and their Environmental Consultant to determine where the proposed 
features are located, and the proposed dewatering regime for each phase of construction.  The 
specifications of the proposed or needed dewatering will be conveyed to the Environmental 
Consultant.  The Environmental Consultant will conduct a hydrogeological assessment to 
determine the horizontal influence of the proposed dewatering.  That is, the hydrogeologist will 
determine if the proposed dewatering regime(s) will negatively influence the horizontal and/or 
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vertical extent of the groundwater plume.  The assessment will also determine the most feasible 
alternative for disposing of the pumped dewatering groundwater if it is determined that the 
regime will pump impacted water (i.e., discharge the groundwater to the municipal sanitary 
sewer, treat the groundwater and dispose of it elsewhere, etc.).  It should be noted that 
dewatering in the groundwater plume area, done properly and via the appropriate legal channels, 
will actually act as a remedial action (i.e., will reduce the mass and volume of the contamination 
plume).   The assessment may determine that moving utility locations is more economically 
feasible than attempting to dewater in or in close proximity to the groundwater contaminant 
plume.  

4.5 Dewatering Groundwater Treatment and/or Discharge Permitting for Grand 
Haven/Spring Lake Sewer Authority 

Based on the outcome of the dewatering hydrogeological assessment(s) the Environmental 
Consultant will assist the Owners/Operators of the Subject Property in obtaining the appropriate 
permits to discharge and/or treat the pumped dewatering groundwater.  The Environmental 
Consultant will also assist the Owners/Operators in procuring groundwater treatment equipment 
if warranted, as well as, conducting any required groundwater sampling of the discharge and/or 
treatment waters.  

4.6 Removal and/or Closure-in-Place of Underground Sanitary Waste Holding Tank 

The sanitary waste holding tank confirmed to be present off the south end of the Subject Property 
maintenance building will be crushed and left-in-place, or will be removed from the ground and 
disposed of offsite.  Liquid residuals in the tank (groundwater or stormwater) will be drained 
back into the excavation upon removal if the tank is removed for disposal offsite, as the tank was 
recently pumped out and the discharge into the tank from the maintenance building bathroom 
was discontinued upon the date the tank was pumped out.  The report in Appendix B of this 
document details the Ottawa County Health Departments Guidance correspondence regarding 
the recommended closure procedure for this underground holding tank.  

4.7 Visual Confirmation of Second Holding Tank and/or Floor Drain Piping After 
Demolition 

During and/or after demolition of the Subject Property maintenance building, the absence or 
presence of a second holding tank just off the northeast corner of the building will be confirmed 
by the Environmental Consultant.  The absence or presence of any abandoned piping tying the 
building floor drains to the known holding tank off the south end of the building or to any newly 
discovered holding tank will be confirmed.   

If a new holding tank is discovered, efforts will be made to determine what discharged into the 
tank.  If abandoned piping is located, appropriate soil and/or groundwater sampling will be 
conducted along the piping runs if any signs of leaking are observed.  Furthermore, if a second or 
new holding tank is discovered, it will be closed similarly to the one that exists on the south side 
of the building, unless piping is identified that indicates that floor drains discharge into it.  In that 
scenario, the tank will be closed by removing it from the ground and a confirmation groundwater 
sample will be collected in the excavation by the Environmental Consultant.  Based on the 
findings of that groundwater sample this RAP/Due Care Plan would then be amended if 
warranted.  
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4.8 Confirmation of Salt Pile Removal 

As part of the redevelopment of the Subject Property, all of the structures, the various stockpiles 
of aggregate, and the deicing salt pile will be removed.  The remaining salt in the salt barn and 
any spillage around the front of the barn will be removed.  The remaining salt in the salt barn 
and/or residual spillage on the ground in front of it will not be used as fill, pushed elsewhere 
onsite, or graded into other soils on the Subject Property.  The salt will be recycled (transferred 
to a similar operation) where it will be utilized for deicing.   

4.9 Engineering Controls 

Based on the findings of the initial groundwater monitoring and the dewatering hydrogeological 
assessment, additional engineering controls may be utilized to prevent the possible exposure to 
the groundwater and/or soil impacts on the Subject Property.   

Since the proposed watermain location appears to be in close proximity to the areas of impact, 
petroleum resistant gaskets will be utilized in the construction of the watermain.  If the 
watermain location is changed based on the above studies, and the groundwater flow direction is 
away from the new proposed location, typical gaskets may be utilized in that instance.   

If the groundwater flow direction of the groundwater plume is found to be towards one or several 
of the proposed structures on the Subject Property, the Owners/Operators may install a vapor 
mitigation system in that building(s) during construction as a precaution.  The option to not 
install a vapor mitigation system(s) and conduct additional “sentinel” groundwater monitoring, 
conduct remedial activities, or install a vapor mitigation systems at a later time if warranted, will 
remain open.  
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5.0 Evaluation & Demonstration of Compliance with Section 7a Obligations 

5.1 Exacerbation (Section 7a(1)(a)) 

Several potential avenues exist for exacerbation of the existing impacts in the soils and 
groundwater based on the future intended use of the Subject Property.  However, each of the 
potential avenues is listed below and the appropriate precautions that will be implemented to 
mitigate those potentials is also listed.  

Impacted Soil 

There are only two (2) ways to potentially exacerbate the soil contamination:  

1. To add petroleum (gasoline) to the area of known soil impact.  The future intended use of 
the Subject Property does not include the use, storage, or dispensing of any petroleum 
products on the Subject Property.  Only insignificant amounts of petroleum products will 
be utilized on the Subject Property (i.e., in tenants vehicles, and that used in snow and 
lawn care implements).   

2. To push or excavate the soil, spread it, or make the area of impact larger than it currently 
is. Therefore, construction contractors will be required to read and understand this 
RAP/Due Care Plan and will be specifically notified regarding the fact that soil may not 
be disturbed in the area of known soil impact.  The only disturbance allowed will be if the 
impacted soil is excavated and disposed of offsite at a licensed landfill.  Such soil cannot 
be moved offsite to other locations.  In the event the soils are to be removed from the 
Subject Property, the Environmental Consultant will assist the Owners/Operators with 
that process.   

Impacted Groundwater 

The following four (4) avenues for potentially exacerbating the groundwater impact exist based 
on the future intended use of the Subject Property:  

1. Adding petroleum (gasoline) to the area of known groundwater impact.  The future 
intended use of the Subject Property does not include the use, storage, or dispensing of 
any petroleum products on the Subject Property.  Only insignificant amounts of 
petroleum products will be utilized on the Subject Property (i.e., in tenants vehicles, and 
that used in snow and lawn care implements).   

2. Dewatering has the potential to increase the horizontal and vertical extent of the 
groundwater plume and/or has the potential to actually remove or extract impacted 
groundwater from the ground.  As discussed in Section 4.4 of this RAP/Due Care Plan, a 
hydrogeological assessment will be conducted to determine the influence of any proposed 
dewatering on the groundwater plume. The assessment will determine the feasibility of 
alternatives for disposal of impacted groundwater if the proposed dewatering regime is 
determined to affect the groundwater plume to that degree (i.e., if the groundwater 
dewatering is expected to actually pump or extract impacted groundwater).  The 
assessment will also explore the feasibility of moving the location of proposed utilities if 
the proposed dewatering cost is determined to be prohibitive.  

It should be noted that pumping impacted groundwater out of the ground during 
dewatering, and subsequently treating it and/or disposing of it to the Grand Haven/ 
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Spring Lake Sewer Authority would not necessarily exacerbate the groundwater impact; 
however, would actually aide in remediating the problem.  However, simply expanding 
the size of the groundwater plume or drawing it to a new location (e.g., under or close to 
a building) is exacerbating it.  Another example might be if the groundwater plume was 
drawn toward or near the stormwater sewer; where it could then discharge into the sewer.    

3. Pushing or moving the groundwater plume via stormwater concentration or infiltration 
may be exacerbating the plume.  Installation of a stormwater retention or detention pond, 
infiltration bed, gallery, swale or other feature that concentrates stormwater runoff and 
allows it to be in direct hydraulic communication with the groundwater in or near the area 
of groundwater impact will be prohibited on the Subject Property.  The location and 
design of any such features will be reviewed by a hydrogeologist prior to construction to 
ensure that the discharge location is at an adequate distance or to ensure that the 
discharge from such feature is insignificant with regard to hydraulically impacting the 
plume.  

4. Irrigation with groundwater on the Subject Property will be prohibited.  Installation of 
water wells on the Subject Property (other than groundwater monitoring wells) will be 
prohibited.  Pumping an irrigation well located in or in close proximity to the 
groundwater plume may have the same effect as dewatering (discussed above).  
Furthermore, spraying impacted groundwater around the Subject Property can expand the 
area of impact in both the soil and groundwater.  

5.2 Due Care (Section 7a(1)(b)) 

The applicable and relevant exposure pathways are evaluated (see Tables 1 & 2) by comparing 
the constituent concentrations known to exist at the Subject Property to their respective GRCC, 
NRGCC and the VI screening values.  

Soil Exposure Pathways 

The soil impact on the Subject Property is considered a potential vapor source that could cause a 
vapor intrusion condition if a structure is built over it or near it (i.e., less than 6.0 feet over it or 
adjacent to it).  The soil volatilization to indoor air exposure pathway is not currently complete 
on the Subject Property because there are no buildings or structures on or within close proximity 
to the soil impacts.  The impacted soil is not a hazard to humans that handle or come in direct 
contact with it.  The impacted soil is not a threat to flora and/or fauna if allowed to erode into a 
surface water body or a conveyance leading to one.  The impacted soil is not a threat from 
leaching to groundwater utilized as drinking water source.  The soil is not a threat from leaching 
to groundwater if the groundwater is venting to a surface water body or conveyance leading to 
one (i.e., a stormwater drain).   

Therefore, only one (1) potentially complete soil exposure pathway exists, based on the future 
intended use of the Subject Property, and that is the soil volatilization to indoor air exposure 
pathway.  No buildings are planned to be placed over or in close proximity to the impacted soil 
based on the proposed development of the Subject Property.  Building any structures above or 
within close proximity to the impacted soil will be prohibited.    

Groundwater Exposure Pathways 

The impacted groundwater on the Subject Property is only potentially harmful if ingested by 
humans, if it vents via groundwater flow to a surface water body or conveyance leading to a 
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surface water body, if it is pumped directly to a surface water body or conveyance leading to a 
surface water body, and/or becomes a vapor intrusion source for a structure (i.e., if a building or 
structure is built on top of it or within close proximity to it). 

Therefore, the only potentially complete groundwater exposure pathways at the Subject Property 
are the drinking water pathway, the GSI pathway, and the groundwater volatilization to indoor 
air pathway.   

Since the Subject Property will be serviced by municipal potable water supply; the drinking 
water exposure pathway is not complete and will not be complete in the future.    

The groundwater GSI pathway is not currently complete.  Future groundwater monitoring will 
determine if groundwater venting to a surface water body or conveyance to one will occur in the 
future or if it can potentially occur.  However, this potential scenario is not one of the 
Owners/Operators’ Due Care concerns since they are not liable for the existing impacts.  The 
future intended use of the Subject Property will not have a significant effect on this exposure 
pathway (i.e., this exposure pathway will likely remain incomplete in the future).  

The groundwater volatilization to indoor air exposure pathway is not currently complete on the 
Subject Property because there are no buildings or structures on, above, or in close proximity to 
the groundwater plume.  The future proposed development will not have any buildings on top of 
or in close proximity to the groundwater plume.  Future groundwater monitoring will determine 
if the groundwater plume is expanding and if so which direction it is flowing.  Additional 
groundwater monitoring, remedial action, and/or mitigation action can be implemented if the 
groundwater volatilization to indoor air exposure pathway/vapor intrusion pathway appears to be 
complete in the future.   

No other groundwater exposure pathways are applicable or relevant at the Subject Property.    

Abandoned or Discarded Containers 

No abandoned or discarded containers, or underground storage tanks containing hazardous 
substances (are known to be present).  Unknown or undiscovered abandoned containers will be 
addressed according to the applicable and relevant environmental regulations.  Any new or 
additional holding tank discovered will be addressed as described in Section 4.6 of this RAP/Due 
Care Plan.  

Offsite Migration Notices 

The subsurface investigation conducted at the Subject Property did not definitively determine the 
horizontal extent of the known groundwater impact.  The horizontal extent of the shallow 
groundwater was determined; however, the vertical extent, and the horizontal extent of the 
deeper groundwater was not confirmed.  The maximum horizontal and vertical extent of the soil 
impact was established.  However, currently there is no reason to believe that the groundwater 
impact is migrating offsite.  It is likely that the groundwater impact is limited to the shallow 
groundwater at the Subject Property.  The proposed groundwater monitoring plan will confirm 
this.    

Therefore, currently it appears unlikely that migration to adjacent properties is occurring either 
via groundwater flow, or via vapor encroachment.  Therefore, no Notice of Offsite Migration of 
Contamination will need to be submitted to adjacent property owners or the State of Michigan at 
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this time.   Proposed groundwater monitoring will determine if any notices are required in the 
future.   

No communications to potentially unknowing third parties are necessary given that no exposure 
pathways are complete on the Subject Property and none are expected to be complete in the 
future.   

5.3 Reasonable Precautions (Section 7a(1)(c)) 

This RAP/Due Care Plan is intended to address the reasonably foreseeable acts of third parties. 
The exposure pathway analysis indicates that reasonably foreseeable potential exposure 
pathways do not present adverse exposures to employees, residents/tenants, customers or 
employees of the adjacent businesses, adjacent residences, vendors, construction workers, or 
utility workers.  

In the case of earth moving or groundwater disturbance on the Subject Property, any contractors, 
utility workers, or employees involved in any earth moving or disturbance will be notified of the 
Due Care obligations associated with the known soil and groundwater impacts.  That is, they will 
be required to read this RAP/Due Care Plan and agree that they understand it.  Specifically, the 
soil may not be disturbed in the area of soil impacts and may not be removed from the Subject 
Property without further characterization or without disposing of properly in a licensed disposal 
facility.  In addition the groundwater may not be utilized, pumped, or disturbed for any reason on 
the Subject Property without further approval from the Owners/Operators.  

5.4 Cooperation & Land Use Restrictions (Section 7a(1)(d), (e) & (f))  

The Owners/Operators will notify any new purchaser of the Subject Property that the Subject 
Property is a facility and the associated Due Care Obligations.  The Owners/Operators will notify 
its employees of the Due Care obligations as outlined in this document if they are to conduct any 
work on the Subject Property. 

5.5 Intended Future Use Change  

The Owners/Operators will reassess its Due Care Obligations in the event that intended future 
use of the Subject Property changes (i.e., any physical changes to the Subject Property that will 
influence the soil and/or groundwater in any way) and will amend this RAP/Due Care Plan 
accordingly.   

Furthermore, if unplanned future use such as: required subsurface utility work, new construction, 
or acts of god, result in unidentified existing contamination being discovered on the Subject 
Property, the Owners/Operators will contact an Environmental Consultant and/or Attorney for 
guidance with regard to any response activity required to maintain Due Care compliance 
associated with the new discovery.  The Environmental Consultant and/or Attorney will then 
amend this RAP/Due Care Plan as needed. 
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Figure 1 - Site Location Map 

Figure 2 - Due Care Site Plan 

Figure 3    -     Soil and Groundwater Sample Locations 

Figure 4 - Proposed Groundwater Monitoring Well Locations 
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Table 1 ~ Soil Analytical Results
Five Parcels of land located along Robbins Road in Grand Haven Township, Ottawa County, Michigan

SB-1 SB-2 SB-3 SB-4 SB-5

1.5-2.0' 1.7-2.2' 1.5-2.0' 1.3-1.8' 1.5-2.0'

05/02/18 05/02/18 05/02/18 05/02/18 05/31/18

Volatile Organic Compounds (VOCs)
VOC Analysis Date 05/05/18 05/05/18 05/08/18 05/08/18 05/31/18

VOC Analysis Method 8260C 8260C 8260C 8260C 8260C

Dichlorodifluoromethane 75718 NA 95,000 ID 900,000 53,000,000 1,400,000,000 3,300,000,000,000 52,000,000 1,000,000 NC NC <250 <250 <250 <250 NT
Chloromethane 74873 NA 5,200 ID 2,300 40,000 1,000,000 4,900,000,000 1,600,000 1,100,000 6.9 (M) 31 (M) <250 <250 <250 <250 NT
Vinyl Chloride 75014 NA 40 260 {X} 270 4,200 73,000 350,000,000 3,800 490,000 0.082 (M) 2.0 (M) <40 <40 <46 <40 NT
Bromomethane 74839 NA 200 700 860 11,000 140,000 330,000,000 320,000 2,200,000 NC NC <200 <200 <200 <200 NT
Chloroethane 75003 NA 8,600 22,000 {X} 2,900,000 30,000,000 280,000,000 670,000,000,000 2,600,000 950,000 330 1,500 <250 <250 <250 <250 NT
Trichlorofluoromethane 75694 NA 52,000 NA 2,800,000 92,000,000 1,500,000,000 3,800,000,000,000 79,000,000 560,000 NC NC <100 <100 <100 <100 NT
Diethyl ether 60297 NA 200 ID 28,000,000 85,000,000 340,000,000 800,000,000,000 110,000,000 7,400,000 NC NC <200 <200 <230 <200 NT
Tert-butyl alcohol 75650 NA 78,000 NA 310,000,000 97,000,000 200,000,000 130,000,000,000 120,000,000 110,000,000 NC NC <2,500 <2,500 <2,900 <2,500 NT
1,1-Dichloroethylene 75354 NA 140 2,600 62 1,100 13,000 62,000,000 200,000 570,000 12 (M) 54 <50 <50 <58 <50 NT
Acetone 67641 NA 15,000 34,000 290,000,000 130,000,000 190,000,000 390,000,000,000 23,000,000 110,000,000 260,000 780,000 <1,000 <1,000 <1,000 <1,000 NT
Iodomethane 74884 NA NC NC NC NC NC NC NC NC NC NC <100 <100 <100 <100 NT
Carbon disulfide 75150 NA 16,000 ID 76,000 1,300,000 19,000,000 47,000,000,000 7,200,000 280,000 NC NC <250 <250 <290 <250 NT
Methyl t-butyl ether (MTBE) 1634044 NA 800 140,000 {X} 9,900,000 25,000,000 87,000,000 200,000,000,000 1,500,000 5,900,000 74 (M) 520 <250 <250 <290 <250 <250
Methylene chloride 75092 NA 100 30,000 {X} 45,000 210,000 1,400,000 6,600,000,000 1,300,000 2,300,000 130 570 <250 <250 <250 <250 NT
Acrylonitrile 107131 NA 100 100 6,600 5,000 10,000 46,000,000 16,000 8,300,000 NC NC <100 <100 <120 <100 NT
trans-1,2-Dichloroethene 156605 NA 2,000 30,000 {X} 23,000 280,000 2,000,000 4,700,000,000 3,800,000 1,400,000 39 (M) 340 <50 <50 <58 <50 NT
1,1-Dichloroethane 75343 NA 18,000 15,000 230,000 2,100,000 14,000,000 33,000,000,000 27,000,000 890,000 2.6 (M) 19 (M) <50 <50 <58 <50 NT
Diisopropyl Ether 108203 NA 600 ID 670,000 340,000 1,800,000 4,100,000,000 920,000 1,300 NC NC <250 <250 <290 <250 NT
2-Butanone (MEK) 78933 NA 260,000 44,000 54,000,000 29,000,000 35,000,000 67,000,000,000 120,000,000 27,000,000 NC NC <750 <750 <870 <750 NT
cis-1,2-Dichloroethene 156592 NA 1,400 12,000 22,000 180,000 990,000 2,300,000,000 2,500,000 640,000 2.1 (M) 9.2 (M) <50 <50 <58 <50 NT
t-Butyl Ethyl Ether (ETBE) 637923 NA 980 ID 540,000 1,900,000 11,000,000 25,000,000,000 ID 650,000 NC NC <250 <250 <290 <250 NT
Bromochloromethane 74975 NA NC NC NC NC NC NC NC NC NC NC <100 <100 <100 <100 NT
Tetrahydrofuran 109999 NA 1,900 220,000 {X} 1,300,000 13,000,000 160,000,000 390,000,000,000 2,900,000 120,000,000 NC NC <1,000 <1,000 <1,200 <1,000 NT
Chloroform 67663 NA 1,600 7,000 7,200 45,000 270,000 1,300,000,000 1,200,000 1,500,000 0.26 (M) 1.9 (M) <50 <50 <58 <50 NT
1,1,1-Trichloroethane 71556 NA 4,000 1,800 250,000 3,800,000 28,000,000 67,000,000,000 500,000,000 460,000 450 1,900 <50 <50 <58 <50 NT
Carbon tetrachloride 56235 NA 100 900 {X} 190 3,500 28,000 130,000,000 96,000 390,000 NC NC <50 <50 <58 <50 NT
Benzene 71432 NA 100 4,000 {X} 1,600 13,000 79,000 380,000,000 180,000 400,000 1.7 (M) 12 (M) <50 <50 81 <50 <50

t-Amyl Methyl Ether (TAME) 994058 NA 3,900 NA 58,000 340,000 1,800,000 4,100,000,000 29,000,000 440,000 NC NC <250 <250 <290 <250 NT
1,2-Dichloroethane 107062 NA 100 7,200 {X} 2,100 6,200 26,000 120,000,000 91,000 1,200,000 NC NC <50 <50 <58 <50 <50
Cyclohexane 108941 NA 5,200,000 NA 17,000 1,000,000 27,000,000 67,000,000,000 1,000,000,000 220,000,000 NC NC <250 <250 <290 <250 NT
Trichloroethene 79016 NA 100 4,000 {X} 1,000 11,000 57,000 130,000,000 110,000 500,000 0.33 (M) 1.0 (M) <50 <50 <58 <50 NT
1,2-Dichloropropane 78875 NA 100 4,600 {X} 4,000 25,000 110,000 270,000,000 140,000 550,000 NC NC <50 <50 <58 <50 NT
Dibromomethane 74953 NA 1,600 NA ID ID ID ID 2,500,000 2,000,000 NC NC <250 <250 <250 <250 NT
Bromodichloromethane 75274 NA 1,600 ID 1,200 9,100 19,000 84,000,000 110,000 1,500,000 NC NC <100 <100 <100 <100 NT
1,3-Dichloropropene 542756 NA 170 180 {X} 1,000 18,000 160,000 780,000,000 10,000 620,000 NC NC <50 <50 <58 <50 NT
4-Methyl-2-pentanone (MIBK) 108101 NA 36,000 ID 37,000,000 45,000,000 67,000,000 140,000,000,000 56,000,000 2,700,000 NC NC <2,500 <2,500 <2,900 <2,500 NT
Toluene 108883 NA 16,000 5,400 330,000 2,800,000 12,000,000 27,000,000,000 50,000,000 250,000 3,700 16,000 <100 <100 430 <100 <100
1,1,2-Trichloroethane 79005 NA 100 6,600 {X} 4,600 17,000 44,000 190,000,000 180,000 920,000 NC NC <50 <50 <58 <50 NT
Tetrachloroethene 127184 NA 100 1,200 {X} 11,000 170,000 1,100,000 2,700,000,000 200,000 88,000 6.2 (M) 19 (M) <50 <50 <58 <50 NT
2-Hexanone 591786 NA 20,000 ID 990,000 1,100,000 1,400,000 2,700,000,000 32,000,000 2,500,000 NC NC <2,500 <2,500 <2,900 <2,500 NT
Dibromochloromethane 124481 NA 1,600 ID 3,900 24,000 33,000 130,000,000 110,000 610,000 NC NC <100 <100 <100 <100 NT
1,2-Dibromoethane 106934 NA 20 110 {X} 670 1,700 3,300 14,000,000 92 890,000 NC NC <50 <50 <58 <50 <50
Chlorobenzene 108907 NA 2,000 500 120,000 770,000 2,100,000 4,700,000,000 4,300,000 260,000 82 360 <50 <50 <58 <50 NT
1,1,1,2-Tetrachloroethane 630206 NA 1,500 ID 6,200 36,000 100,000 420,000,000 480,000 440,000 NC NC <100 <100 <100 <100 NT
Ethyl benzene 100414 NA 1,500 360 87,000 720,000 2,200,000 10,000,000,000 22,000,000 140,000 12 (M) 86 <50 <50 65 <50 <50

Xylenes 1330207 NA 5,600 820 6,300,000 46,000,000 130,000,000 290,000,000,000 410,000,000 150,000 280 1,200 <150 <150 720 <150 <150

Styrene 100425 NA 2,700 2,100 {X} 250,000 970,000 1,400,000 5,500,000,000 400,000 520,000 NC NC <50 <50 <58 <50 NT
Bromoform 75252 NA 1,600 ID 150,000 900,000 900,000 2,800,000,000 820,000 870,000 NC NC <100 <100 <100 <100 NT
Isopropylbenzene 98828 NA 91,000 3,200 400,000 1,700,000 2,800,000 5,800,000,000 25,000,000 390,000 NC NC <250 <250 <250 <250 NT
1,1,2,2-Tetrachloroethane 79345 NA 170 1,600 {X} 4,300 10,000 14,000 54,000,000 53,000 870,000 NC NC <50 <50 <58 <50 NT
1,2,3-Trichloropropane 96184 NA 840 NA 4,000 9,200 11,000 20,000,000 1,300,000 830,000 NC NC <100 <100 <100 <100 NT
trans-1,4-Dichloro-2-butene 110576 NC NC NC NC NC NC NC NC NC NC NC <50 <50 <58 <50 NT
Bromobenzene 108861 NA 550 NA 310,000 450,000 450,000 530,000,000 540,000 760,000 NC NC <100 <100 <100 <100 NT
n-Propylbenzene 103651 NA 1,600 ID ID ID ID 1,300,000,000 2,500,000 10,000,000 NC NC <100 <100 <100 <100 NT
1,3,5-Trimethylbenzene 108678 NA 1,800 1,100 2,600,000 16,000,000 380,000,000 82,000,000,000 32,000,000 94,000 100 450 <100 <100 <100 <100 <100
tert-Butylbenzene 98066 NA 1,600 ID ID ID ID 670,000,000 2,500,000 10,000,000 NC NC <50 <50 <58 <50 NT
1,2,4-Trimethylbenzene 95636 NA 2,100 570 4,300,000 21,000,000 500,000,000 82,000,000,000 32,000,000 110,000 150 650 <100 <100 220 <100 <100

sec-Butylbenzene 135988 NA 1,600 ID ID ID ID 400,000,000 2,500,000 10,000,000 NC NC <50 <50 <58 <50 NT
p-Isopropyltoluene 99876 NA NC NC NC NC NC NC NC NC NC NC <100 <100 <100 <100 NT
1,3-Dichlorobenzene 541731 NA 170 680 26,000 79,000 110,000 200,000,000 200,000 170,000 10 (M) 45 (M) <100 <100 <100 <100 NT
1,4-Dichlorobenzene 106467 NA 1,700 360 19,000 77,000 110,000 450,000,000 400,000 NA 23 (M) 160 <100 <100 <100 <100 NT
n-Butylbenzene 104518 NA 1,600 ID ID ID ID 2,000,000,000 2,500,000 10,000,000 NC NC <50 <50 <58 <50 NT
1,2,3-Trimethylbenzene 526738 NC NC NC NC NC NC NC NC NC 270 1,200 <50 <50 80 <50 NT
1,2-Dichlorobenzene 95501 NA 14,000 280 11,000,000 39,000,000 52,000,000 100,000,000,000 19,000,000 210,000 NC NC <100 <100 <100 <100 NT
1,2-Dibromo-3-chloropropane 96128 NA 10 ID 220 260 260 560,000 4,400 1,200 NC NC <100 <100 <120 <100 NT
Hexachloroethane 67721 NA 430 1,800 {X} 40,000 550,000 930,000 230,000,000 230,000 NA NC NC <100 <100 <100 <100 NT
1,2,4-Trichlorobenzene 120821 NA 4,200 5,900 {X} 9,600,000 28,000,000 28,000,000 25,000,000,000 990,000 1,100,000 53 (M) 230 (M) <330 <330 <330 <330 NT
Naphthalene 91203 NA 35,000 730 250,000 300,000 300,000 200,000,000 16,000,000 NA NC NC <330 <330 <330 <330 <330
1,2,3-Trichlorobenzene 87616 NA NC NC NC NC NC NC NC NC NC NC <250 <250 <250 <250 NT
2-Methylnaphthalene 91576 NA 57,000 4,200 2,700,000 1,500,000 1,500,000 670,000,000 8,100,000 NA NC NC <330 <330 <330 <330 <330
Polynuclear Aromatic Hydrocarbons (PNAs)

PNA Extract Date 05/03/18 05/03/18 05/03/18 05/03/18

PNA Analysis Date 05/04/18 05/04/18 05/04/18 05/04/18

PNA Analysis Method 8270C 8270C 8270C 8270C

Naphthalene 91203 NA 35,000 730 250,000 300,000 300,000 200,000,000 16,000,000 NA NC NC <330 <330 <330 <330 NT
2-Methylnaphthalene 91576 NA 57,000 4,200 2,700,000 1,500,000 1,500,000 670,000,000 8,100,000 NA NC NC <330 <330 <330 <330 NT
Acenaphthylene 208968 NA 5,900 ID 1,600,000 2,200,000 2,200,000 2,300,000,000 1,600,000 NA NC NC <330 <330 <330 <330 NT
Acenaphthene 83329 NA 300,000 8,700 190,000,000 81,000,000 81,000,000 14,000,000,000 41,000,000 NA NC NC <330 <330 <330 <330 NT
Fluorene 86737 NA 390,000 5,300 580,000,000 130,000,000 130,000,000 9,300,000,000 27,000,000 NA NC NC <330 <330 <330 <330 NT
Phenanthrene 85018 NA 56,000 2,100 2,800,000 160,000 160,000 6,700,000 1,600,000 NA NC NC <330 <330 <330 <330 NT
Anthracene 120127 NA 41,000 ID 1,000,000,000 1,400,000,000 1,400,000,000 67,000,000,000 230,000,000 NA NC NC <330 <330 <330 <330 NT
Fluoranthene 206440 NA 730,000 5,500 1,000,000,000 740,000,000 740,000,000 9,300,000,000 46,000,000 NA NC NC <330 <330 <330 <330 NT
Pyrene 129000 NA 480,000 ID 1,000,000,000 650,000,000 650,000,000 6,700,000,000 29,000,000 NA NC NC <330 <330 <330 <330 NT
Benzo[a]anthracene 56553 NA NLL NLL NLV NLV NLV ID 20,000 NA NC NC <330 <330 <330 <330 NT
Chrysene 218019 NA NLL NLL ID ID ID ID 2,000,000 NA NC NC <330 <330 <330 <330 NT
Benzo[b]fluoranthene 205992 NA NLL NLL ID ID ID ID 20,000 NA NC NC <330 <330 <330 <330 NT
Benzo[k]fluoranthene 207089 NA NLL NLL NLV NLV NLV ID 200,000 NA NC NC <330 <330 <330 <330 NT
Benzo[a]pyrene 50328 NA NLL NLL NLV NLV NLV 1,500,000 2,000 NA NC NC <330 <330 <330 <330 NT
Indeno[1,2,3-cd]pyrene 193395 NA NLL NLL NLV NLV NLV ID 20,000 NA NC NC <330 <330 <330 <330 NT
Dibenzo[a,h]anthracene 53703 NA NLL NLL NLV NLV NLV ID 2,000 NA NC NC <330 <330 <330 <330 NT
Benzo[g,h,i]perylene 191242 NA NLL NLL NLV NLV NLV 800,000,000 2,500,000 NA NC NC <330 <330 <330 <330 NT
Notes:

- Results are reported in micrograms per kilogram (µg/Kg); equivalent to parts per billion (ppb).

- MDEQ Criteria are from Table 2, R299.46 Generic Soil Cleanup Criteria for Residential Category found on RRD website Rule 299.1 to 299.50 Environmental Contamination Response Activity Rules, effective December 30, 2013.

- ID - Inadequate Data to develop criterion. - NA - Not Available.

- NLL - Hazardous substance is Not Likely to Leach under most soil conditions. - NLV - Not Likely to Volatilize.

- {X} - Criteria not established based on surface water use for drinking water.

- Bolded values indicate detection of constituent, shaded values indicate an exceedance of at least one criteria.

- NT  - Not Tested. - NC - MDEQ has published no criteria for this constituent.

- MDEQ Media-Specific Volatilization to Indoor Air Interim Action Screening Levels, August 2017.
- RIASL: Recommended Interim Action Screening Levels.  Nonresidential RIASL is based on a former residential structure that is now nonresidential use that has an unoccupied basement.
- (M): Site-specific criterion may be below target detection limits (TDL). 
- Bolded box                  indicate an exceedance of of at least one RIASL.
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Table 1 ~ Soil Analytical Results
Five Parcels of land located along Robbins Road in Grand Haven Township, Ottawa County, Michigan

Volatile Organic Compounds (VOCs)
VOC Analysis Date
VOC Analysis Method

Dichlorodifluoromethane 75718 NA 95,000 ID 900,000 53,000,000 1,400,000,000 3,300,000,000,000 52,000,000 1,000,000 NC NC
Chloromethane 74873 NA 5,200 ID 2,300 40,000 1,000,000 4,900,000,000 1,600,000 1,100,000 6.9 (M) 31 (M)
Vinyl Chloride 75014 NA 40 260 {X} 270 4,200 73,000 350,000,000 3,800 490,000 0.082 (M) 2.0 (M)
Bromomethane 74839 NA 200 700 860 11,000 140,000 330,000,000 320,000 2,200,000 NC NC
Chloroethane 75003 NA 8,600 22,000 {X} 2,900,000 30,000,000 280,000,000 670,000,000,000 2,600,000 950,000 330 1,500
Trichlorofluoromethane 75694 NA 52,000 NA 2,800,000 92,000,000 1,500,000,000 3,800,000,000,000 79,000,000 560,000 NC NC
Diethyl ether 60297 NA 200 ID 28,000,000 85,000,000 340,000,000 800,000,000,000 110,000,000 7,400,000 NC NC
Tert-butyl alcohol 75650 NA 78,000 NA 310,000,000 97,000,000 200,000,000 130,000,000,000 120,000,000 110,000,000 NC NC
1,1-Dichloroethylene 75354 NA 140 2,600 62 1,100 13,000 62,000,000 200,000 570,000 12 (M) 54
Acetone 67641 NA 15,000 34,000 290,000,000 130,000,000 190,000,000 390,000,000,000 23,000,000 110,000,000 260,000 780,000
Iodomethane 74884 NA NC NC NC NC NC NC NC NC NC NC
Carbon disulfide 75150 NA 16,000 ID 76,000 1,300,000 19,000,000 47,000,000,000 7,200,000 280,000 NC NC
Methyl t-butyl ether (MTBE) 1634044 NA 800 140,000 {X} 9,900,000 25,000,000 87,000,000 200,000,000,000 1,500,000 5,900,000 74 (M) 520
Methylene chloride 75092 NA 100 30,000 {X} 45,000 210,000 1,400,000 6,600,000,000 1,300,000 2,300,000 130 570
Acrylonitrile 107131 NA 100 100 6,600 5,000 10,000 46,000,000 16,000 8,300,000 NC NC
trans-1,2-Dichloroethene 156605 NA 2,000 30,000 {X} 23,000 280,000 2,000,000 4,700,000,000 3,800,000 1,400,000 39 (M) 340
1,1-Dichloroethane 75343 NA 18,000 15,000 230,000 2,100,000 14,000,000 33,000,000,000 27,000,000 890,000 2.6 (M) 19 (M)
Diisopropyl Ether 108203 NA 600 ID 670,000 340,000 1,800,000 4,100,000,000 920,000 1,300 NC NC
2-Butanone (MEK) 78933 NA 260,000 44,000 54,000,000 29,000,000 35,000,000 67,000,000,000 120,000,000 27,000,000 NC NC
cis-1,2-Dichloroethene 156592 NA 1,400 12,000 22,000 180,000 990,000 2,300,000,000 2,500,000 640,000 2.1 (M) 9.2 (M)
t-Butyl Ethyl Ether (ETBE) 637923 NA 980 ID 540,000 1,900,000 11,000,000 25,000,000,000 ID 650,000 NC NC
Bromochloromethane 74975 NA NC NC NC NC NC NC NC NC NC NC
Tetrahydrofuran 109999 NA 1,900 220,000 {X} 1,300,000 13,000,000 160,000,000 390,000,000,000 2,900,000 120,000,000 NC NC
Chloroform 67663 NA 1,600 7,000 7,200 45,000 270,000 1,300,000,000 1,200,000 1,500,000 0.26 (M) 1.9 (M)
1,1,1-Trichloroethane 71556 NA 4,000 1,800 250,000 3,800,000 28,000,000 67,000,000,000 500,000,000 460,000 450 1,900
Carbon tetrachloride 56235 NA 100 900 {X} 190 3,500 28,000 130,000,000 96,000 390,000 NC NC

Benzene 71432 NA 100 4,000 {X} 1,600 13,000 79,000 380,000,000 180,000 400,000 1.7 (M) 12 (M)

t-Amyl Methyl Ether (TAME) 994058 NA 3,900 NA 58,000 340,000 1,800,000 4,100,000,000 29,000,000 440,000 NC NC
1,2-Dichloroethane 107062 NA 100 7,200 {X} 2,100 6,200 26,000 120,000,000 91,000 1,200,000 NC NC
Cyclohexane 108941 NA 5,200,000 NA 17,000 1,000,000 27,000,000 67,000,000,000 1,000,000,000 220,000,000 NC NC
Trichloroethene 79016 NA 100 4,000 {X} 1,000 11,000 57,000 130,000,000 110,000 500,000 0.33 (M) 1.0 (M)
1,2-Dichloropropane 78875 NA 100 4,600 {X} 4,000 25,000 110,000 270,000,000 140,000 550,000 NC NC
Dibromomethane 74953 NA 1,600 NA ID ID ID ID 2,500,000 2,000,000 NC NC
Bromodichloromethane 75274 NA 1,600 ID 1,200 9,100 19,000 84,000,000 110,000 1,500,000 NC NC
1,3-Dichloropropene 542756 NA 170 180 {X} 1,000 18,000 160,000 780,000,000 10,000 620,000 NC NC
4-Methyl-2-pentanone (MIBK) 108101 NA 36,000 ID 37,000,000 45,000,000 67,000,000 140,000,000,000 56,000,000 2,700,000 NC NC
Toluene 108883 NA 16,000 5,400 330,000 2,800,000 12,000,000 27,000,000,000 50,000,000 250,000 3,700 16,000
1,1,2-Trichloroethane 79005 NA 100 6,600 {X} 4,600 17,000 44,000 190,000,000 180,000 920,000 NC NC
Tetrachloroethene 127184 NA 100 1,200 {X} 11,000 170,000 1,100,000 2,700,000,000 200,000 88,000 6.2 (M) 19 (M)
2-Hexanone 591786 NA 20,000 ID 990,000 1,100,000 1,400,000 2,700,000,000 32,000,000 2,500,000 NC NC
Dibromochloromethane 124481 NA 1,600 ID 3,900 24,000 33,000 130,000,000 110,000 610,000 NC NC
1,2-Dibromoethane 106934 NA 20 110 {X} 670 1,700 3,300 14,000,000 92 890,000 NC NC
Chlorobenzene 108907 NA 2,000 500 120,000 770,000 2,100,000 4,700,000,000 4,300,000 260,000 82 360
1,1,1,2-Tetrachloroethane 630206 NA 1,500 ID 6,200 36,000 100,000 420,000,000 480,000 440,000 NC NC

Ethyl benzene 100414 NA 1,500 360 87,000 720,000 2,200,000 10,000,000,000 22,000,000 140,000 12 (M) 86

Xylenes 1330207 NA 5,600 820 6,300,000 46,000,000 130,000,000 290,000,000,000 410,000,000 150,000 280 1,200

Styrene 100425 NA 2,700 2,100 {X} 250,000 970,000 1,400,000 5,500,000,000 400,000 520,000 NC NC
Bromoform 75252 NA 1,600 ID 150,000 900,000 900,000 2,800,000,000 820,000 870,000 NC NC
Isopropylbenzene 98828 NA 91,000 3,200 400,000 1,700,000 2,800,000 5,800,000,000 25,000,000 390,000 NC NC
1,1,2,2-Tetrachloroethane 79345 NA 170 1,600 {X} 4,300 10,000 14,000 54,000,000 53,000 870,000 NC NC
1,2,3-Trichloropropane 96184 NA 840 NA 4,000 9,200 11,000 20,000,000 1,300,000 830,000 NC NC
trans-1,4-Dichloro-2-butene 110576 NC NC NC NC NC NC NC NC NC NC NC
Bromobenzene 108861 NA 550 NA 310,000 450,000 450,000 530,000,000 540,000 760,000 NC NC
n-Propylbenzene 103651 NA 1,600 ID ID ID ID 1,300,000,000 2,500,000 10,000,000 NC NC
1,3,5-Trimethylbenzene 108678 NA 1,800 1,100 2,600,000 16,000,000 380,000,000 82,000,000,000 32,000,000 94,000 100 450
tert-Butylbenzene 98066 NA 1,600 ID ID ID ID 670,000,000 2,500,000 10,000,000 NC NC

1,2,4-Trimethylbenzene 95636 NA 2,100 570 4,300,000 21,000,000 500,000,000 82,000,000,000 32,000,000 110,000 150 650

sec-Butylbenzene 135988 NA 1,600 ID ID ID ID 400,000,000 2,500,000 10,000,000 NC NC
p-Isopropyltoluene 99876 NA NC NC NC NC NC NC NC NC NC NC
1,3-Dichlorobenzene 541731 NA 170 680 26,000 79,000 110,000 200,000,000 200,000 170,000 10 (M) 45 (M)
1,4-Dichlorobenzene 106467 NA 1,700 360 19,000 77,000 110,000 450,000,000 400,000 NA 23 (M) 160
n-Butylbenzene 104518 NA 1,600 ID ID ID ID 2,000,000,000 2,500,000 10,000,000 NC NC
1,2,3-Trimethylbenzene 526738 NC NC NC NC NC NC NC NC NC 270 1,200
1,2-Dichlorobenzene 95501 NA 14,000 280 11,000,000 39,000,000 52,000,000 100,000,000,000 19,000,000 210,000 NC NC
1,2-Dibromo-3-chloropropane 96128 NA 10 ID 220 260 260 560,000 4,400 1,200 NC NC
Hexachloroethane 67721 NA 430 1,800 {X} 40,000 550,000 930,000 230,000,000 230,000 NA NC NC
1,2,4-Trichlorobenzene 120821 NA 4,200 5,900 {X} 9,600,000 28,000,000 28,000,000 25,000,000,000 990,000 1,100,000 53 (M) 230 (M)
Naphthalene 91203 NA 35,000 730 250,000 300,000 300,000 200,000,000 16,000,000 NA NC NC
1,2,3-Trichlorobenzene 87616 NA NC NC NC NC NC NC NC NC NC NC
2-Methylnaphthalene 91576 NA 57,000 4,200 2,700,000 1,500,000 1,500,000 670,000,000 8,100,000 NA NC NC
Polynuclear Aromatic Hydrocarbons (PNAs)

PNA Extract Date
PNA Analysis Date
PNA Analysis Method

Naphthalene 91203 NA 35,000 730 250,000 300,000 300,000 200,000,000 16,000,000 NA NC NC
2-Methylnaphthalene 91576 NA 57,000 4,200 2,700,000 1,500,000 1,500,000 670,000,000 8,100,000 NA NC NC
Acenaphthylene 208968 NA 5,900 ID 1,600,000 2,200,000 2,200,000 2,300,000,000 1,600,000 NA NC NC
Acenaphthene 83329 NA 300,000 8,700 190,000,000 81,000,000 81,000,000 14,000,000,000 41,000,000 NA NC NC
Fluorene 86737 NA 390,000 5,300 580,000,000 130,000,000 130,000,000 9,300,000,000 27,000,000 NA NC NC
Phenanthrene 85018 NA 56,000 2,100 2,800,000 160,000 160,000 6,700,000 1,600,000 NA NC NC
Anthracene 120127 NA 41,000 ID 1,000,000,000 1,400,000,000 1,400,000,000 67,000,000,000 230,000,000 NA NC NC
Fluoranthene 206440 NA 730,000 5,500 1,000,000,000 740,000,000 740,000,000 9,300,000,000 46,000,000 NA NC NC
Pyrene 129000 NA 480,000 ID 1,000,000,000 650,000,000 650,000,000 6,700,000,000 29,000,000 NA NC NC
Benzo[a]anthracene 56553 NA NLL NLL NLV NLV NLV ID 20,000 NA NC NC
Chrysene 218019 NA NLL NLL ID ID ID ID 2,000,000 NA NC NC
Benzo[b]fluoranthene 205992 NA NLL NLL ID ID ID ID 20,000 NA NC NC
Benzo[k]fluoranthene 207089 NA NLL NLL NLV NLV NLV ID 200,000 NA NC NC
Benzo[a]pyrene 50328 NA NLL NLL NLV NLV NLV 1,500,000 2,000 NA NC NC
Indeno[1,2,3-cd]pyrene 193395 NA NLL NLL NLV NLV NLV ID 20,000 NA NC NC
Dibenzo[a,h]anthracene 53703 NA NLL NLL NLV NLV NLV ID 2,000 NA NC NC
Benzo[g,h,i]perylene 191242 NA NLL NLL NLV NLV NLV 800,000,000 2,500,000 NA NC NC
Notes:

- Results are reported in micrograms per kilogram (µg/Kg); equivalent to parts per billion (ppb).

- MDEQ Criteria are from Table 2, R299.46 Generic Soil Cleanup Criteria for Residential Category found on RRD website Rule 299.1 to 299.50 Environmental Contamination Response Activity Rules, effective December 30, 2013.

- ID - Inadequate Data to develop criterion. - NA - Not Available.

- NLL - Hazardous substance is Not Likely to Leach under most soil conditions. - NLV - Not Likely to Volatilize.

- {X} - Criteria not established based on surface water use for drinking water.

- Bolded values indicate detection of constituent, shaded values indicate an exceedance of at least one criteria.

- NT  - Not Tested. - NC - MDEQ has published no criteria for this constituent.

- MDEQ Media-Specific Volatilization to Indoor Air Interim Action Screening Levels, August 2017.
- RIASL: Recommended Interim Action Screening Levels.  Nonresidential RIASL is based on a former residential structure that is now nonresidential use that has an unoccupied basement.
- (M): Site-specific criterion may be below target detection limits (TDL). 
- Bolded box                  indicate an exceedance of of at least one RIASL.

Media-Specific Volatilization to 
Indoor Air Interim Action 

Screening Levels

Soil
Residential

RIASL

Soil
Nonresidential

RIASL

Constituent

Chemical
Abstract
Service
Number
(CAS #)

Statewide
Default

Background
Levels

Residential - Part 201 Generic Cleanup Criteria

Drinking
Water

Protection
Criteria

Groundwater
Surface Water

Interface
Protection

Criteria

Soil
Volatilization
to Indoor Air

Inhalation

Infinite Source
Volatile Soil
Inhalation

Criteria (VSIC)

Finite VSIC
for 2 Meter

Source
Thickness

Particulate
Soil Inhalation

Criteria

Direct
Contact
Criteria

Soil Saturation
Concentration

Screening Levels
(Csat)

SB-6 SB-7 SB-8 SB-9

1.5-2.0' 1.5-2.0' 1.5-2.0' 2.5-3.0'

05/31/18 05/31/18 05/31/18 05/31/18

05/31/18 05/31/18 05/31/18 05/31/18

8260C 8260C 8260C 8260C

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT

<250 <250 <260 <260
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<50 <50 <51 <53

NT NT NT NT
<50 <50 <51 <53
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT

<100 <100 <100 <100
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<50 <50 <51 <53
NT NT NT NT
NT NT NT NT
<50 <50 <51 <53

<150 <150 <150 <160

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT

<100 <100 <100 <100
NT NT NT NT

<100 <100 <100 <100

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT

<330 <330 <330 <330
NT NT NT NT

<330 <330 <330 <330

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
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Table 2 ~ Groundwater Analytical Results
Five Parcels of land located along Robbins Road in Grand Haven Township, Ottawa County, Michigan

TMW-1
/ SB-1

TMW-2
/ SB-4 TMW-3 TMW-4

Residential
Drinking
Water

Nonresidential
Drinking
Water

Groundwater
Surface Water

Interface

Residential
Groundwater
Volatilization
to Indoor Air

Inhalation

Nonresidential
Groundwater
Volatilization
to Indoor Air

Inhalation

Shallow
Groundwater
Residential

RIASL

Shallow
Groundwater

Nonresidential
RIASL

Groundwater
Residential

RIASL

Groundwater
Residential
TSRIASL

Groundwater
Nonresidential

RIASL

Groundwater
Nonresidential

RIASL12

Groundwater
Nonresidential

TSRIASL12

05/02/18 05/02/18 05/31/18 05/31/18

Volatile Organic Compounds (VOCs)
VOC Analysis Date 05/08/18 05/09/18 05/31/18 05/31/18

VOC Analysis Method 8260C 8260C 8260C 8260C

Dichlorodifluoromethane 75718 1,700 4,800 ID 220,000 300,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Chloromethane 74873 260 1,100 ID 8,600 45,000 15 30 160 470 810 1,600 8,000 <5.0 <5.0 NT NT
Vinyl Chloride 75014 2.0 2.0 13 {X} 1,100 13,000 0.12 (M) 1.8 0.96 (M) 9.6 28 56 1,800 <1.0 <1.0 NT NT
Bromomethane 74839 10 29 35 4,000 9,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Chloroethane 75003 430 1,700 1,100 {X} 5,700,000 5,700,000 620 1,300 6,700 20,000 35,000 69,000 670,000 <5.0 <5.0 NT NT
Trichlorofluoromethane 75694 2,600 7,300 NA 1,100,000 1,100,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Diethyl ether 60297 10 {E} 3,700 10 {E} 10,000 ID 61,000,000 61,000,000 NC NC NC NC NC NC NC <10 <10 NT NT
Tert-butyl alcohol 75650 3,900 11,000 NA 1,000,000,000 1,000,000,000 NC NC NC NC NC NC NC <50 <50 NT NT
1,1-Dichloroethene 75354 7.0 7.0 130 200 1,300 18 45 170 510 860 1,700 16,000 <1.0 <1.0 NT NT
Acetone 67641 730 2,100 1,700 1,000,000,000 1,000,000,000 50,000 62,000 12,000,000 12,000,000 47,000,000 47,000,000 160,000,000 <50 <50 NT NT
Iodomethane 74884 NC NC NC NC NC NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Carbon disulfide 75150 800 2,300 ID 250,000 550,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Methyl t-butyl ether (MTBE) 1634044 40 {E} 240 40 {E} 690 7,100 {X} 47,000,000 47,000,000 250 610 4,000 40,000 32,000 65,000 2,000,000 <5.0 <5.0 <5.0 <5.0
Methylene chloride 75092 5.0 5.0 1,500 {X} 220,000 1,400,000 79 490 3,900 6,200 20,000 40,000 200,000 <5.0 <5.0 NT NT
Acrylonitrile 107131 2.6 11 2.0 34,000 190,000 NC NC NC NC NC NC NC <2.0 <2.0 NT NT
trans-1,2-Dichloroethene 156605 100 100 1,500 {X} 85,000 200,000 27 78 650 1,900 6,500 6,500 21,000 <1.0 <1.0 NT NT
1,1-Dichloroethane 75343 880 2,500 740 1,000,000 2,300,000 4.7 14 67 670 540 1,100 34,000 <1.0 <1.0 NT NT
Diisopropyl Ether 108203 30 86 ID 8,000 8,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
2-Butanone (MEK) 78933 13,000 38,000 2,200 240,000,000 240,000,000 NC NC NC NC NC NC NC <25 <25 NT NT
cis-1,2-Dichloroethene 156592 70 70 620 93,000 210,000 3.4 5.8 48 140 240 490 4,600 <1.0 <1.0 NT NT
t-Butyl Ethyl Ether (ETBE) 637923 49 {E} 49 {E} ID 2,900,000 5,600,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Bromochloromethane 74975 NC NC NC NC NC NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Tetrahydrofuran 109999 95 270 11,000 {X} 6,900,000 16,000,000 NC NC NC NC NC NC NC <90 <90 NT NT
Chloroform 67663 80 80 350 28,000 180,000 0.49 (M) 1.3 7.6 76 61 120 3,800 <1.0 <1.0 NT NT
1,1,1-Trichloroethane 71556 200 200 89 660,000 1,300,000 180 750 8,600 8,600 41,000 41,000 120,000 <1.0 <1.0 NT NT
Carbon tetrachloride 56235 5.0 5.0 45 {X} 370 2,400 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Benzene 71432 5.0 5.0 200 {X} 5,600 35,000 1.0 3.0 14 82 120 230 2,600 36 <1.0 <1.0 <1.0

t-Amyl Methyl Ether 994058 190 {E} 910 190 {E} 2,600 NA 260,000 570,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
1,2-Dichloroethane 107062 5.0 5.0 360 {X} 9,600 59,000 NC NC NC NC NC NC NC <1.0 <1.0 <1.0 <1.0
Cyclohexane 108941 33,000 94,000 NA 1,500 3,300 NC NC NC NC NC NC NC 13 <5.0 NT NT
Trichloroethene 79016 5.0 5.0 200 {X} 2,200 4,900 0.073 (M) 0.21 (M) 6.1 18 21 41 380 <1.0 <1.0 NT NT
1,2-Dichloropropane 78875 5.0 5.0 230 {X} 16,000 36,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Dibromomethane 74953 80 230 NA ID ID NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Bromodichloromethane 75274 80 80 ID 4,800 37,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,3-Dichloropropene 542756 8.5 35 9.0 {X} 3,900 26,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
4-Methyl-2-pentanone (MIBK) 108101 1,800 5,200 ID 20,000,000 20,000,000 NC NC NC NC NC NC NC <50 <50 NT NT
Toluene 108883 790 {E} 1,000 790 {E} 1,000 270 530,000 530,000 300 850 23,000 33,000 110,000 110,000 350,000 2.6 <1.0 <1.0 <1.0
1,1,2-Trichloroethane 79005 5.0 5.0 330 {X} 17,000 110,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Tetrachloroethene 127184 5.0 5.0 60 {X} 25,000 170,000 1.5 4.4 96 96 320 640 1,900 <1.0 <1.0 NT NT
2-Hexanone 591786 1,000 2,900 ID 4,200,000 8,700,000 NC NC NC NC NC NC NC <50 <50 NT NT
Dibromochloromethane 124481 80 80 ID 14,000 110,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
1,2-Dibromoethane 106934 0.05 0.05 5.7 {X} 2,400 15,000 NC NC NC NC NC NC NC <1.0 <1.0 <1.0 <1.0
Chlorobenzene 108907 100 100 25 210,000 470,000 33 54 540 1,600 2,700 5,400 50,000 <1.0 <1.0 NT NT
1,1,1,2-Tetrachloroethane 630206 77 320 ID 15,000 96,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Ethyl benzene 100414 74 {E} 700 74 {E} 700 18 110,000 170,000 2.8 8.5 45 450 360 710 22,000 92 <1.0 <1.0 <1.0

Xylenes 1330207 280 {E} 10,000 280 {E} 10,000 41 190,000 190,000 75 140 1,200 3,600 6,000 12,000 110,000 (S) 75 <3.0 <3.0 <3.0

Styrene 100425 100 100 80 {X} 170,000 310,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Bromoform 75252 80 80 ID 470,000 3,100,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Isopropylbenzene 98828 800 2,300 28 56,000 56,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
1,1,2,2-Tetrachloroethane 79345 8.5 35 78 {X} 12,000 77,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,2,3-Trichloropropane 96184 42 120 NA 8,300 18,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
trans-1,4-Dichloro-2-butene 110576 NC NC NC NC NC NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Bromobenzene 108861 18 50 NA 180,000 390,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
n-Propylbenzene 103651 80 230 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,3,5-Trimethylbenzene 108678 72 {E} 1,000 72 {E} 2,900 45 61,000 61,000 18 34 310 940 1,500 3,100 28,000 3.5 <1.0 <1.0 <1.0
tert-Butylbenzene 98066 80 230 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,2,4-Trimethylbenzene 95636 63 {E} 1,000 63 {E} 2,900 17 56,000 56,000 25 44 440 1,300 2,200 4,400 40,000 48 <1.0 <1.0 <1.0

sec-Butylbenzene 135988 80 230 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
p-Isopropyltoluene 99876 NC NC NC NC NC NC NC NC NC NC NC NC <5.0 <5.0 NT NT
1,3-Dichlorobenzene 541731 6.6 19 28 18,000 41,000 2.6 4.2 52 150 250 510 4,600 <1.0 <1.0 NT NT
1,4-Dichlorobenzene 106467 75 75 17 16,000 74,000 5.9 15 120 1,200 930 1,900 57,000 <1.0 <1.0 NT NT
n-Butylbenzene 104518 80 230 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,2,3-Trimethylbenzene 526738 NC NC NC NC NC 43 71 800 2,400 3,900 7,900 72,000 19 <1.0 NT NT
1,2-Dichlorobenzene 95501 600 600 13 160,000 160,000 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
1,2-Dibromo-3-chloropropane 96128 0.2 0.2 ID 220 1,200 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Hexachloroethane 67721 7.3 21 6.7 {X} 27,000 50,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
1,2,4-Trichlorobenzene 120821 70 70 99 {X} 300,000 300,000 3.8 (M) 5.8 95 290 460 920 8,100 <5.0 <5.0 NT NT
Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC 6.2 <5.0 <5.0 <5.0
1,2,3-Trichlorobenzene 87616 NC NC NC NC NC NC NC NC NC NC NC NC <5.0 <5.0 NT NT
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC <5.0 <5.0 <5.0 <5.0
Polynuclear Aromatic Hydrocarbons (PNAs)

PNA Extract Date 05/09/18 05/08/18

PNA Analysis Date 05/10/18 05/08/18

PNA Analysis Method 8270C 8270C

Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Acenaphthylene 208968 52 150 ID 3,900 3,900 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Acenaphthene 83329 1,300 3,800 38 4,200 4,200 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Fluorene 86737 880 2,000 12 2,000 2,000 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Phenanthrene 85018 52 150 2.0 1,000 1,000 NC NC NC NC NC NC NC <2.0 <2.0 NT NT
Anthracene 120127 43 43 ID 43 43 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Fluoranthene 206440 210 210 1.6 210 210 NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Pyrene 129000 140 140 ID 140 140 NC NC NC NC NC NC NC <5.0 <5.0 NT NT
Benzo[a]anthracene 56553 2.1 8.5 ID NLV NLV NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Chrysene 218019 1.6 1.6 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Benzo[b]fluoranthene 205992 1.5 1.5 ID ID ID NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Benzo[k]fluoranthene 207089 1.0 1.0 NA NLV NLV NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Benzo[a]pyrene 50328 5.0 5.0 ID NLV NLV NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Indeno[1,2,3-cd]pyrene 193395 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC <2.0 <2.0 NT NT
Dibenzo[a,h]anthracene 53703 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC <2.0 <2.0 NT NT
Benzo[g,h,i]perylene 191242 1.0 1.0 ID NLV NLV NC NC NC NC NC NC NC <1.0 <1.0 NT NT
Notes:

- Results are reported in micrograms per liter (µg/L); equivalent to parts per billion (ppb).

- MDEQ Criteria are from Table 1, R299.44 Generic Groundwater Cleanup Criteria found on RRD website Rule 299.1 to 299.50 Environmental Contamination Response Activity Rules, effective December 30, 2013.

- ID - Inadequate Data to develop criterion. - NLV - Not Likely to Volatilize.

- NA - Not Available.

- {X} - Criteria not established based on surface water use for drinking water.

- {E} - Criterion is the aesthetic drinking water value.  Second value is Health-Based Drinking Water value.

- Bolded values indicate detection of constituent, shaded values indicate an exceedance of at least one criteria.

- NT  - Not Tested. - NC - MDEQ has published no criteria for this constituent.

- MDEQ Media-Specific Volatilization to Indoor Air Interim Action Screening Levels, August 2017.
- RIASL: Recommended Interim Action Screening Levels.  Nonresidential RIASL is based on a former residential structure that is now nonresidential use that has an unoccupied basement.

- RIASL12: Nonresidential RIASL appropriate for exposures less than 12 hours.

- TSRIASL: Time-Sensitive Recommended Interim Action Screening Levels. 

- TSRIASL12: Time-Sensitive RIASL appropriate for exposures less than 12 hours for structures that were not formerly residential houses.  It may be appropriate to take expedited

        response actions at former residential structures when concentrations are less than those identified.
- (M): Site-specific criterion may be below target detection limits (TDL). 
- Bolded box                  indicate an exceedance of of at least one RIASL.

Constituent

Chemical
Abstract
Service
Number
(CAS #)

Part 201 Generic Cleanup Criteria Media-Specific Volatilization to Indoor Air Interim Action Screening Levels
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Table 2 ~ Groundwater Analytical Results
Five Parcels of land located along Robbins Road in Grand Haven Township, Ottawa County, Michigan

Residential
Drinking
Water

Nonresidential
Drinking
Water

Groundwater
Surface Water

Interface

Residential
Groundwater
Volatilization
to Indoor Air

Inhalation

Nonresidential
Groundwater
Volatilization
to Indoor Air

Inhalation

Shallow
Groundwater
Residential

RIASL

Shallow
Groundwater

Nonresidential
RIASL

Groundwater
Residential

RIASL

Groundwater
Residential
TSRIASL

Groundwater
Nonresidential

RIASL

Groundwater
Nonresidential

RIASL12

Groundwater
Nonresidential

TSRIASL12

Volatile Organic Compounds (VOCs)
VOC Analysis Date
VOC Analysis Method

Dichlorodifluoromethane 75718 1,700 4,800 ID 220,000 300,000 NC NC NC NC NC NC NC
Chloromethane 74873 260 1,100 ID 8,600 45,000 15 30 160 470 810 1,600 8,000
Vinyl Chloride 75014 2.0 2.0 13 {X} 1,100 13,000 0.12 (M) 1.8 0.96 (M) 9.6 28 56 1,800
Bromomethane 74839 10 29 35 4,000 9,000 NC NC NC NC NC NC NC
Chloroethane 75003 430 1,700 1,100 {X} 5,700,000 5,700,000 620 1,300 6,700 20,000 35,000 69,000 670,000
Trichlorofluoromethane 75694 2,600 7,300 NA 1,100,000 1,100,000 NC NC NC NC NC NC NC
Diethyl ether 60297 10 {E} 3,700 10 {E} 10,000 ID 61,000,000 61,000,000 NC NC NC NC NC NC NC
Tert-butyl alcohol 75650 3,900 11,000 NA 1,000,000,000 1,000,000,000 NC NC NC NC NC NC NC
1,1-Dichloroethene 75354 7.0 7.0 130 200 1,300 18 45 170 510 860 1,700 16,000
Acetone 67641 730 2,100 1,700 1,000,000,000 1,000,000,000 50,000 62,000 12,000,000 12,000,000 47,000,000 47,000,000 160,000,000
Iodomethane 74884 NC NC NC NC NC NC NC NC NC NC NC NC
Carbon disulfide 75150 800 2,300 ID 250,000 550,000 NC NC NC NC NC NC NC
Methyl t-butyl ether (MTBE) 1634044 40 {E} 240 40 {E} 690 7,100 {X} 47,000,000 47,000,000 250 610 4,000 40,000 32,000 65,000 2,000,000
Methylene chloride 75092 5.0 5.0 1,500 {X} 220,000 1,400,000 79 490 3,900 6,200 20,000 40,000 200,000
Acrylonitrile 107131 2.6 11 2.0 34,000 190,000 NC NC NC NC NC NC NC
trans-1,2-Dichloroethene 156605 100 100 1,500 {X} 85,000 200,000 27 78 650 1,900 6,500 6,500 21,000
1,1-Dichloroethane 75343 880 2,500 740 1,000,000 2,300,000 4.7 14 67 670 540 1,100 34,000
Diisopropyl Ether 108203 30 86 ID 8,000 8,000 NC NC NC NC NC NC NC
2-Butanone (MEK) 78933 13,000 38,000 2,200 240,000,000 240,000,000 NC NC NC NC NC NC NC
cis-1,2-Dichloroethene 156592 70 70 620 93,000 210,000 3.4 5.8 48 140 240 490 4,600
t-Butyl Ethyl Ether (ETBE) 637923 49 {E} 49 {E} ID 2,900,000 5,600,000 NC NC NC NC NC NC NC
Bromochloromethane 74975 NC NC NC NC NC NC NC NC NC NC NC NC
Tetrahydrofuran 109999 95 270 11,000 {X} 6,900,000 16,000,000 NC NC NC NC NC NC NC
Chloroform 67663 80 80 350 28,000 180,000 0.49 (M) 1.3 7.6 76 61 120 3,800
1,1,1-Trichloroethane 71556 200 200 89 660,000 1,300,000 180 750 8,600 8,600 41,000 41,000 120,000
Carbon tetrachloride 56235 5.0 5.0 45 {X} 370 2,400 NC NC NC NC NC NC NC

Benzene 71432 5.0 5.0 200 {X} 5,600 35,000 1.0 3.0 14 82 120 230 2,600

t-Amyl Methyl Ether 994058 190 {E} 910 190 {E} 2,600 NA 260,000 570,000 NC NC NC NC NC NC NC
1,2-Dichloroethane 107062 5.0 5.0 360 {X} 9,600 59,000 NC NC NC NC NC NC NC
Cyclohexane 108941 33,000 94,000 NA 1,500 3,300 NC NC NC NC NC NC NC
Trichloroethene 79016 5.0 5.0 200 {X} 2,200 4,900 0.073 (M) 0.21 (M) 6.1 18 21 41 380
1,2-Dichloropropane 78875 5.0 5.0 230 {X} 16,000 36,000 NC NC NC NC NC NC NC
Dibromomethane 74953 80 230 NA ID ID NC NC NC NC NC NC NC
Bromodichloromethane 75274 80 80 ID 4,800 37,000 NC NC NC NC NC NC NC
1,3-Dichloropropene 542756 8.5 35 9.0 {X} 3,900 26,000 NC NC NC NC NC NC NC
4-Methyl-2-pentanone (MIBK) 108101 1,800 5,200 ID 20,000,000 20,000,000 NC NC NC NC NC NC NC
Toluene 108883 790 {E} 1,000 790 {E} 1,000 270 530,000 530,000 300 850 23,000 33,000 110,000 110,000 350,000
1,1,2-Trichloroethane 79005 5.0 5.0 330 {X} 17,000 110,000 NC NC NC NC NC NC NC
Tetrachloroethene 127184 5.0 5.0 60 {X} 25,000 170,000 1.5 4.4 96 96 320 640 1,900
2-Hexanone 591786 1,000 2,900 ID 4,200,000 8,700,000 NC NC NC NC NC NC NC
Dibromochloromethane 124481 80 80 ID 14,000 110,000 NC NC NC NC NC NC NC
1,2-Dibromoethane 106934 0.05 0.05 5.7 {X} 2,400 15,000 NC NC NC NC NC NC NC
Chlorobenzene 108907 100 100 25 210,000 470,000 33 54 540 1,600 2,700 5,400 50,000
1,1,1,2-Tetrachloroethane 630206 77 320 ID 15,000 96,000 NC NC NC NC NC NC NC

Ethyl benzene 100414 74 {E} 700 74 {E} 700 18 110,000 170,000 2.8 8.5 45 450 360 710 22,000

Xylenes 1330207 280 {E} 10,000 280 {E} 10,000 41 190,000 190,000 75 140 1,200 3,600 6,000 12,000 110,000 (S)

Styrene 100425 100 100 80 {X} 170,000 310,000 NC NC NC NC NC NC NC
Bromoform 75252 80 80 ID 470,000 3,100,000 NC NC NC NC NC NC NC
Isopropylbenzene 98828 800 2,300 28 56,000 56,000 NC NC NC NC NC NC NC
1,1,2,2-Tetrachloroethane 79345 8.5 35 78 {X} 12,000 77,000 NC NC NC NC NC NC NC
1,2,3-Trichloropropane 96184 42 120 NA 8,300 18,000 NC NC NC NC NC NC NC
trans-1,4-Dichloro-2-butene 110576 NC NC NC NC NC NC NC NC NC NC NC NC
Bromobenzene 108861 18 50 NA 180,000 390,000 NC NC NC NC NC NC NC
n-Propylbenzene 103651 80 230 ID ID ID NC NC NC NC NC NC NC
1,3,5-Trimethylbenzene 108678 72 {E} 1,000 72 {E} 2,900 45 61,000 61,000 18 34 310 940 1,500 3,100 28,000
tert-Butylbenzene 98066 80 230 ID ID ID NC NC NC NC NC NC NC

1,2,4-Trimethylbenzene 95636 63 {E} 1,000 63 {E} 2,900 17 56,000 56,000 25 44 440 1,300 2,200 4,400 40,000

sec-Butylbenzene 135988 80 230 ID ID ID NC NC NC NC NC NC NC
p-Isopropyltoluene 99876 NC NC NC NC NC NC NC NC NC NC NC NC
1,3-Dichlorobenzene 541731 6.6 19 28 18,000 41,000 2.6 4.2 52 150 250 510 4,600
1,4-Dichlorobenzene 106467 75 75 17 16,000 74,000 5.9 15 120 1,200 930 1,900 57,000
n-Butylbenzene 104518 80 230 ID ID ID NC NC NC NC NC NC NC
1,2,3-Trimethylbenzene 526738 NC NC NC NC NC 43 71 800 2,400 3,900 7,900 72,000
1,2-Dichlorobenzene 95501 600 600 13 160,000 160,000 NC NC NC NC NC NC NC
1,2-Dibromo-3-chloropropane 96128 0.2 0.2 ID 220 1,200 NC NC NC NC NC NC NC
Hexachloroethane 67721 7.3 21 6.7 {X} 27,000 50,000 NC NC NC NC NC NC NC
1,2,4-Trichlorobenzene 120821 70 70 99 {X} 300,000 300,000 3.8 (M) 5.8 95 290 460 920 8,100
Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC
1,2,3-Trichlorobenzene 87616 NC NC NC NC NC NC NC NC NC NC NC NC
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC
Polynuclear Aromatic Hydrocarbons (PNAs)

PNA Extract Date
PNA Analysis Date
PNA Analysis Method

Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC
Acenaphthylene 208968 52 150 ID 3,900 3,900 NC NC NC NC NC NC NC
Acenaphthene 83329 1,300 3,800 38 4,200 4,200 NC NC NC NC NC NC NC
Fluorene 86737 880 2,000 12 2,000 2,000 NC NC NC NC NC NC NC
Phenanthrene 85018 52 150 2.0 1,000 1,000 NC NC NC NC NC NC NC
Anthracene 120127 43 43 ID 43 43 NC NC NC NC NC NC NC
Fluoranthene 206440 210 210 1.6 210 210 NC NC NC NC NC NC NC
Pyrene 129000 140 140 ID 140 140 NC NC NC NC NC NC NC
Benzo[a]anthracene 56553 2.1 8.5 ID NLV NLV NC NC NC NC NC NC NC
Chrysene 218019 1.6 1.6 ID ID ID NC NC NC NC NC NC NC
Benzo[b]fluoranthene 205992 1.5 1.5 ID ID ID NC NC NC NC NC NC NC
Benzo[k]fluoranthene 207089 1.0 1.0 NA NLV NLV NC NC NC NC NC NC NC
Benzo[a]pyrene 50328 5.0 5.0 ID NLV NLV NC NC NC NC NC NC NC
Indeno[1,2,3-cd]pyrene 193395 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC
Dibenzo[a,h]anthracene 53703 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC
Benzo[g,h,i]perylene 191242 1.0 1.0 ID NLV NLV NC NC NC NC NC NC NC
Notes:

- Results are reported in micrograms per liter (µg/L); equivalent to parts per billion (ppb).

- MDEQ Criteria are from Table 1, R299.44 Generic Groundwater Cleanup Criteria found on RRD website Rule 299.1 to 299.50 Environmental Contamination Response Activity Rules, effective December 30, 2013.

- ID - Inadequate Data to develop criterion. - NLV - Not Likely to Volatilize.

- NA - Not Available.

- {X} - Criteria not established based on surface water use for drinking water.

- {E} - Criterion is the aesthetic drinking water value.  Second value is Health-Based Drinking Water value.

- Bolded values indicate detection of constituent, shaded values indicate an exceedance of at least one criteria.

- NT  - Not Tested. - NC - MDEQ has published no criteria for this constituent.

- MDEQ Media-Specific Volatilization to Indoor Air Interim Action Screening Levels, August 2017.
- RIASL: Recommended Interim Action Screening Levels.  Nonresidential RIASL is based on a former residential structure that is now nonresidential use that has an unoccupied basement.

- RIASL12: Nonresidential RIASL appropriate for exposures less than 12 hours.

- TSRIASL: Time-Sensitive Recommended Interim Action Screening Levels. 

- TSRIASL12: Time-Sensitive RIASL appropriate for exposures less than 12 hours for structures that were not formerly residential houses.  It may be appropriate to take expedited

        response actions at former residential structures when concentrations are less than those identified.
- (M): Site-specific criterion may be below target detection limits (TDL). 
- Bolded box                  indicate an exceedance of of at least one RIASL.

Constituent

Chemical
Abstract
Service
Number
(CAS #)

Part 201 Generic Cleanup Criteria Media-Specific Volatilization to Indoor Air Interim Action Screening Levels TMW-5 TMW-7 TMW-8 TMW-9

05/31/18 05/31/18 05/31/18 05/31/18

05/31/18 05/31/18 05/31/18 05/31/18

8260C 8260C 8260C 8260C

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<5.0 <5.0 <5.0 <5.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

<3.0 <3.0 <3.0 <3.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<5.0 <5.0 <5.0 <5.0
NT NT NT NT
<5.0 <5.0 <5.0 <5.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
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Table 2 ~ Groundwater Analytical Results
Five Parcels of land located along Robbins Road in Grand Haven Township, Ottawa County, Michigan

Residential
Drinking
Water

Nonresidential
Drinking
Water

Groundwater
Surface Water

Interface

Residential
Groundwater
Volatilization
to Indoor Air

Inhalation

Nonresidential
Groundwater
Volatilization
to Indoor Air

Inhalation

Shallow
Groundwater
Residential

RIASL

Shallow
Groundwater

Nonresidential
RIASL

Groundwater
Residential

RIASL

Groundwater
Residential
TSRIASL

Groundwater
Nonresidential

RIASL

Groundwater
Nonresidential

RIASL12

Groundwater
Nonresidential

TSRIASL12

Volatile Organic Compounds (VOCs)
VOC Analysis Date
VOC Analysis Method

Dichlorodifluoromethane 75718 1,700 4,800 ID 220,000 300,000 NC NC NC NC NC NC NC
Chloromethane 74873 260 1,100 ID 8,600 45,000 15 30 160 470 810 1,600 8,000
Vinyl Chloride 75014 2.0 2.0 13 {X} 1,100 13,000 0.12 (M) 1.8 0.96 (M) 9.6 28 56 1,800
Bromomethane 74839 10 29 35 4,000 9,000 NC NC NC NC NC NC NC
Chloroethane 75003 430 1,700 1,100 {X} 5,700,000 5,700,000 620 1,300 6,700 20,000 35,000 69,000 670,000
Trichlorofluoromethane 75694 2,600 7,300 NA 1,100,000 1,100,000 NC NC NC NC NC NC NC
Diethyl ether 60297 10 {E} 3,700 10 {E} 10,000 ID 61,000,000 61,000,000 NC NC NC NC NC NC NC
Tert-butyl alcohol 75650 3,900 11,000 NA 1,000,000,000 1,000,000,000 NC NC NC NC NC NC NC
1,1-Dichloroethene 75354 7.0 7.0 130 200 1,300 18 45 170 510 860 1,700 16,000
Acetone 67641 730 2,100 1,700 1,000,000,000 1,000,000,000 50,000 62,000 12,000,000 12,000,000 47,000,000 47,000,000 160,000,000
Iodomethane 74884 NC NC NC NC NC NC NC NC NC NC NC NC
Carbon disulfide 75150 800 2,300 ID 250,000 550,000 NC NC NC NC NC NC NC
Methyl t-butyl ether (MTBE) 1634044 40 {E} 240 40 {E} 690 7,100 {X} 47,000,000 47,000,000 250 610 4,000 40,000 32,000 65,000 2,000,000
Methylene chloride 75092 5.0 5.0 1,500 {X} 220,000 1,400,000 79 490 3,900 6,200 20,000 40,000 200,000
Acrylonitrile 107131 2.6 11 2.0 34,000 190,000 NC NC NC NC NC NC NC
trans-1,2-Dichloroethene 156605 100 100 1,500 {X} 85,000 200,000 27 78 650 1,900 6,500 6,500 21,000
1,1-Dichloroethane 75343 880 2,500 740 1,000,000 2,300,000 4.7 14 67 670 540 1,100 34,000
Diisopropyl Ether 108203 30 86 ID 8,000 8,000 NC NC NC NC NC NC NC
2-Butanone (MEK) 78933 13,000 38,000 2,200 240,000,000 240,000,000 NC NC NC NC NC NC NC
cis-1,2-Dichloroethene 156592 70 70 620 93,000 210,000 3.4 5.8 48 140 240 490 4,600
t-Butyl Ethyl Ether (ETBE) 637923 49 {E} 49 {E} ID 2,900,000 5,600,000 NC NC NC NC NC NC NC
Bromochloromethane 74975 NC NC NC NC NC NC NC NC NC NC NC NC
Tetrahydrofuran 109999 95 270 11,000 {X} 6,900,000 16,000,000 NC NC NC NC NC NC NC
Chloroform 67663 80 80 350 28,000 180,000 0.49 (M) 1.3 7.6 76 61 120 3,800
1,1,1-Trichloroethane 71556 200 200 89 660,000 1,300,000 180 750 8,600 8,600 41,000 41,000 120,000
Carbon tetrachloride 56235 5.0 5.0 45 {X} 370 2,400 NC NC NC NC NC NC NC

Benzene 71432 5.0 5.0 200 {X} 5,600 35,000 1.0 3.0 14 82 120 230 2,600

t-Amyl Methyl Ether 994058 190 {E} 910 190 {E} 2,600 NA 260,000 570,000 NC NC NC NC NC NC NC
1,2-Dichloroethane 107062 5.0 5.0 360 {X} 9,600 59,000 NC NC NC NC NC NC NC
Cyclohexane 108941 33,000 94,000 NA 1,500 3,300 NC NC NC NC NC NC NC
Trichloroethene 79016 5.0 5.0 200 {X} 2,200 4,900 0.073 (M) 0.21 (M) 6.1 18 21 41 380
1,2-Dichloropropane 78875 5.0 5.0 230 {X} 16,000 36,000 NC NC NC NC NC NC NC
Dibromomethane 74953 80 230 NA ID ID NC NC NC NC NC NC NC
Bromodichloromethane 75274 80 80 ID 4,800 37,000 NC NC NC NC NC NC NC
1,3-Dichloropropene 542756 8.5 35 9.0 {X} 3,900 26,000 NC NC NC NC NC NC NC
4-Methyl-2-pentanone (MIBK) 108101 1,800 5,200 ID 20,000,000 20,000,000 NC NC NC NC NC NC NC
Toluene 108883 790 {E} 1,000 790 {E} 1,000 270 530,000 530,000 300 850 23,000 33,000 110,000 110,000 350,000
1,1,2-Trichloroethane 79005 5.0 5.0 330 {X} 17,000 110,000 NC NC NC NC NC NC NC
Tetrachloroethene 127184 5.0 5.0 60 {X} 25,000 170,000 1.5 4.4 96 96 320 640 1,900
2-Hexanone 591786 1,000 2,900 ID 4,200,000 8,700,000 NC NC NC NC NC NC NC
Dibromochloromethane 124481 80 80 ID 14,000 110,000 NC NC NC NC NC NC NC
1,2-Dibromoethane 106934 0.05 0.05 5.7 {X} 2,400 15,000 NC NC NC NC NC NC NC
Chlorobenzene 108907 100 100 25 210,000 470,000 33 54 540 1,600 2,700 5,400 50,000
1,1,1,2-Tetrachloroethane 630206 77 320 ID 15,000 96,000 NC NC NC NC NC NC NC

Ethyl benzene 100414 74 {E} 700 74 {E} 700 18 110,000 170,000 2.8 8.5 45 450 360 710 22,000

Xylenes 1330207 280 {E} 10,000 280 {E} 10,000 41 190,000 190,000 75 140 1,200 3,600 6,000 12,000 110,000 (S)

Styrene 100425 100 100 80 {X} 170,000 310,000 NC NC NC NC NC NC NC
Bromoform 75252 80 80 ID 470,000 3,100,000 NC NC NC NC NC NC NC
Isopropylbenzene 98828 800 2,300 28 56,000 56,000 NC NC NC NC NC NC NC
1,1,2,2-Tetrachloroethane 79345 8.5 35 78 {X} 12,000 77,000 NC NC NC NC NC NC NC
1,2,3-Trichloropropane 96184 42 120 NA 8,300 18,000 NC NC NC NC NC NC NC
trans-1,4-Dichloro-2-butene 110576 NC NC NC NC NC NC NC NC NC NC NC NC
Bromobenzene 108861 18 50 NA 180,000 390,000 NC NC NC NC NC NC NC
n-Propylbenzene 103651 80 230 ID ID ID NC NC NC NC NC NC NC
1,3,5-Trimethylbenzene 108678 72 {E} 1,000 72 {E} 2,900 45 61,000 61,000 18 34 310 940 1,500 3,100 28,000
tert-Butylbenzene 98066 80 230 ID ID ID NC NC NC NC NC NC NC

1,2,4-Trimethylbenzene 95636 63 {E} 1,000 63 {E} 2,900 17 56,000 56,000 25 44 440 1,300 2,200 4,400 40,000

sec-Butylbenzene 135988 80 230 ID ID ID NC NC NC NC NC NC NC
p-Isopropyltoluene 99876 NC NC NC NC NC NC NC NC NC NC NC NC
1,3-Dichlorobenzene 541731 6.6 19 28 18,000 41,000 2.6 4.2 52 150 250 510 4,600
1,4-Dichlorobenzene 106467 75 75 17 16,000 74,000 5.9 15 120 1,200 930 1,900 57,000
n-Butylbenzene 104518 80 230 ID ID ID NC NC NC NC NC NC NC
1,2,3-Trimethylbenzene 526738 NC NC NC NC NC 43 71 800 2,400 3,900 7,900 72,000
1,2-Dichlorobenzene 95501 600 600 13 160,000 160,000 NC NC NC NC NC NC NC
1,2-Dibromo-3-chloropropane 96128 0.2 0.2 ID 220 1,200 NC NC NC NC NC NC NC
Hexachloroethane 67721 7.3 21 6.7 {X} 27,000 50,000 NC NC NC NC NC NC NC
1,2,4-Trichlorobenzene 120821 70 70 99 {X} 300,000 300,000 3.8 (M) 5.8 95 290 460 920 8,100
Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC
1,2,3-Trichlorobenzene 87616 NC NC NC NC NC NC NC NC NC NC NC NC
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC
Polynuclear Aromatic Hydrocarbons (PNAs)

PNA Extract Date
PNA Analysis Date
PNA Analysis Method

Naphthalene 91203 520 1,500 11 31,000 31,000 NC NC NC NC NC NC NC
2-Methylnaphthalene 91576 260 750 19 25,000 25,000 NC NC NC NC NC NC NC
Acenaphthylene 208968 52 150 ID 3,900 3,900 NC NC NC NC NC NC NC
Acenaphthene 83329 1,300 3,800 38 4,200 4,200 NC NC NC NC NC NC NC
Fluorene 86737 880 2,000 12 2,000 2,000 NC NC NC NC NC NC NC
Phenanthrene 85018 52 150 2.0 1,000 1,000 NC NC NC NC NC NC NC
Anthracene 120127 43 43 ID 43 43 NC NC NC NC NC NC NC
Fluoranthene 206440 210 210 1.6 210 210 NC NC NC NC NC NC NC
Pyrene 129000 140 140 ID 140 140 NC NC NC NC NC NC NC
Benzo[a]anthracene 56553 2.1 8.5 ID NLV NLV NC NC NC NC NC NC NC
Chrysene 218019 1.6 1.6 ID ID ID NC NC NC NC NC NC NC
Benzo[b]fluoranthene 205992 1.5 1.5 ID ID ID NC NC NC NC NC NC NC
Benzo[k]fluoranthene 207089 1.0 1.0 NA NLV NLV NC NC NC NC NC NC NC
Benzo[a]pyrene 50328 5.0 5.0 ID NLV NLV NC NC NC NC NC NC NC
Indeno[1,2,3-cd]pyrene 193395 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC
Dibenzo[a,h]anthracene 53703 2.0 2.0 ID NLV NLV NC NC NC NC NC NC NC
Benzo[g,h,i]perylene 191242 1.0 1.0 ID NLV NLV NC NC NC NC NC NC NC
Notes:

- Results are reported in micrograms per liter (µg/L); equivalent to parts per billion (ppb).

- MDEQ Criteria are from Table 1, R299.44 Generic Groundwater Cleanup Criteria found on RRD website Rule 299.1 to 299.50 Environmental Contamination Response Activity Rules, effective December 30, 2013.

- ID - Inadequate Data to develop criterion. - NLV - Not Likely to Volatilize.

- NA - Not Available.

- {X} - Criteria not established based on surface water use for drinking water.

- {E} - Criterion is the aesthetic drinking water value.  Second value is Health-Based Drinking Water value.

- Bolded values indicate detection of constituent, shaded values indicate an exceedance of at least one criteria.

- NT  - Not Tested. - NC - MDEQ has published no criteria for this constituent.

- MDEQ Media-Specific Volatilization to Indoor Air Interim Action Screening Levels, August 2017.
- RIASL: Recommended Interim Action Screening Levels.  Nonresidential RIASL is based on a former residential structure that is now nonresidential use that has an unoccupied basement.

- RIASL12: Nonresidential RIASL appropriate for exposures less than 12 hours.

- TSRIASL: Time-Sensitive Recommended Interim Action Screening Levels. 

- TSRIASL12: Time-Sensitive RIASL appropriate for exposures less than 12 hours for structures that were not formerly residential houses.  It may be appropriate to take expedited

        response actions at former residential structures when concentrations are less than those identified.
- (M): Site-specific criterion may be below target detection limits (TDL). 
- Bolded box                  indicate an exceedance of of at least one RIASL.

Constituent

Chemical
Abstract
Service
Number
(CAS #)

Part 201 Generic Cleanup Criteria Media-Specific Volatilization to Indoor Air Interim Action Screening Levels TMW-10 TMW-11 TMW-12 TMW-13

05/31/18 05/31/18 05/31/18 05/31/18

05/31/18 05/31/18 05/31/18 05/31/18

8260C 8260C 8260C 8260C

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<5.0 <5.0 <5.0 <5.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

<3.0 <3.0 <3.0 <3.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<1.0 <1.0 <1.0 <1.0
NT NT NT NT
<1.0 <1.0 <1.0 <1.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
<5.0 <5.0 <5.0 <5.0
NT NT NT NT
<5.0 <5.0 <5.0 <5.0

NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
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2534 Black Creek Road · Muskegon, MI 49444 
Ph: (231) 777-3447 · Fx: (231) 773-3453 

June 18, 2018 Sent Via Email Only 
 
 
Mr. Ben Robbins 
Tysman Companies, LLC 
c/o Main Street Capital Group 
18000 Cove Street, Suite 201 
Spring Lake, MI  49456 
 
Re: Floor Drain & Holding Tank Assessment – 17114 Robbins Rd., Grand Haven, Michigan 
 

Dear Mr. Robbins:  

On June 2, 2018, Westshore completed an assessment of the floor drains and holding tank(s) in 
and around the maintenance building located at the 17114 Robbins Road, Grand Haven, 
Michigan (the “Subject Property”).  Westshore returned to the site on June 12, and 14, 2018 to 
confirm and observe the conditions of both the floor drains and the identified holding tank on the 
south end of the maintenance building. The findings of the assessment are summarized below. 

Scope of Work  

Westshore identified the general area of the two holding tanks mentioned in the Ottawa County 
Health Department correspondence documented in the Phase I ESA completed for the Subject 
Property on June 5, 2017.  One holding tank on the south end of the building was confirmed to 
be present in the correspondence; whereas, another holding tank was proposed to be installed 
east of the northeast corner of building.  No record of the proposed tank ever having been 
installed was discovered during the Phase I ESA process.  

Grand Haven Township Building/Permits Department was contacted to obtain copies of any 
building plans or diagrams of the Subject Property maintenance building that might show a floor 
drain diagram.  

Attempts to locate the two holding tanks on June 2, 2018 were made using a ground probe and a 
metal detector (magnetometer).  Once a holding tank(s) was located, flush tests were to be 
performed on the floor drains in the maintenance building to determine if the floor drains 
discharge to the holding tank(s) and/or to attempt to determine where else they may discharge. 

Based on the findings of the assessment, correspondence with the Ottawa County Health 
Department was to occur to determine the measures necessary to properly close or decommission 
any holding tanks discovered.   

In addition to identifying the absence and/or presence of the holding tanks, the flush testing of 
the floor drains, and determining the location of the discharge points, Westshore attempted to 
determine if the holding tank(s) and floor drains were in hydraulic communication with the 
groundwater adjacent and below the maintenance building.  This was to be determined by 
observing the condition of the tank(s) and floor drain/catch basins after they were pumped out.  
That is, if the holding tanks and/or the floor drain/catch basins filled with water shortly after 
having pumped all of the liquids out of them, then it would confirm that these receptacles are in 
communication with the groundwater.   
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A storm water drain is located adjacent to the maintenance building that extends in a north-south 
direction on the Subject Property.  This stormwater drain discharges to a main stormwater drain 
on the south side of Robbins Road that extends east and west.  A flush test was also performed 
on the floor drains in the maintenance building to determine if the floor drains discharge to the 
storm water drain.  

The floor drains, holding tank(s), and storm drain catch basins were probed to determine if they 
had solid bottoms or floors in them, or if they were open directly to the subsurface 
soil/groundwater. 

Findings 

One holding tank was discovered on the south side of the maintenance building.  The tank is 
large, approximately 8 feet wide by 16 feet long by 4 feet deep.  There is cleanout/access port on 
the eastern side of the tank.  A float/alarm was observed from the cleanout; however, the 
float/alarm was not connected to power and was not operational.  The tank was nearly full.  No 
sheen was observed on the surface of the liquid.  The holding tank smelled like sanitary sewage. 
Observation of the holding tank shortly after being completely pumped out by a licensed sanitary 
waste hauler on June 12, 2018, revealed that that tank had completely refilled with water.  This 
indicates that the holding tank is in direct communication with the groundwater around and 
beneath it.   

The second holding tank, included in the County Health Department correspondence as 
“proposed”, on the northeast corner of the maintenance building, did not appear to have been 
installed.  No indication of a second tank was recorded with the magnetometer, no clean-out port, 
or manhole covers were discovered, and probing did not indicate any presence of a tank or vault 
in the area depicted in the Health Department correspondence.  

A flush test was performed on each of the floor drains in the maintenance building.  All of the 
floor drain/catch basin inverts on the inflow and outfall pipes were oriented so that flow was to 
the north in the main portion of the building, and to the east in the addition portion of the 
building.  The liquid flow direction was determined by adding water to each floor drain/catch 
basin and is shown on Figure 1.  The floor drains are oriented north-south in the south portion of 
the building (i.e., the main portion of the building) and the water flows north.  The floor drains in 
the northern portion of the maintenance building (the addition portion of the building) are 
oriented east-west and flow to the east out to the adjacent stormwater drain.  

The flush tests confirmed that all of the floor drains in the maintenance building discharge into 
the storm water drain flowing north towards the main stormwater drain located on Robbins 
Road.  

Solid concrete bottoms or floors were identified in all of the floor drains, the holding tank, and 
the storm water drain catch basins.  

A flush test was not completed for the bathroom in the maintenance building because Health 
Department correspondence documented that the bathroom sewage was piped to the holding 
tank.  

Initially, all of the floor drain/catch basins in the maintenance building were full of liquids up to 
the level of the drainage pipe and inflow pipe inverts, indicating that they are either water tight, 
or are in communication with the groundwater (i.e., groundwater is infiltrating into the basins). 
Observations of the floor drain/catch basins after being pumped/cleaned out indicated that no 
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liquids refilled the basins up to the inflow or outflow inverts.  This indicates that these basins are 
water tight and are not in direct communication with the groundwater below them. 

The Township Building/Permits Department did not have any files depicting floor drains in the 
maintenance building or their actual or proposed discharge points.  

A copy of your email correspondence on June 14, 2018 with the Ottawa County Health 
Department indicating that the holding tank on the south side of the building was identified was 
pumped out, and it refilled with water subsequent to pumping, is attached.  A copy of the June 
15, 2018 response from Ms. Kimberly Wolters from the Health Department is also attached.  
Based on her response, the only remedial activity required at this point with regard to that 
holding tank, is to tape it off to prevent anyone from falling into it until it is crushed in place 
during construction or until it is totally removed from the ground and disposed of. 

Conclusions/Recommendations 

Further investigation of the floor drains is not warranted because:   

 No record of the floor drains ever discharging to the subsurface has been discovered in the 
Township Building/Permits Department or Health Department files/records.   

 Observations and testing completed in this assessment indicate that the floor drain/catch 
basins are water tight and not in communication with the groundwater. 

 The discharge point of the floor drains was determined to be the storm water drain that 
discharges offsite.   

 No evidence is visible in the maintenance building or floor drain/catch basins that indicate 
that they once discharged or flowed to the holding tank on the south side of the building.   

No evidence of a second holding tank was discovered; however, the absence or presence of the 
proposed second holding tank can be confirmed during demolition.  The absence or presence of 
any abandoned piping beneath the building or adjacent to it can be confirmed during demolition. 
Observation of the subsurface for evidence of leaking beneath the piping connecting the floor 
drain/catch basins can be completed during demolition.    

Effort should be made to insure all operations in the maintenance building have been 
discontinued and any liquid discharge to the stormwater sewer via the floor drains cannot occur.  

Effort should be made to insure that the bathroom discharging to the holding tank is 
discontinued.  

Please call me if you have any questions or wish to discuss this assessment further. 

Sincerely, 

WESTSHORE CONSULTING 

 
 
 
Roger A. Bour 
Senior Project Manager RAB/jlg/03513-0017 
 
Figure 1 – Floor Drain & Holding Tank Map 
Health Department Correspondence 
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DEVELOPMENT COVENANT 
 

THIS DEVELOPMENT COVENANT (“Covenant”) is made this __ day of __________ 2018, by 
Lakeshore Gardens Apartments, LLC, a Michigan limited liability company, with offices at 18000 Cove 
Street #201, Spring Lake, MI 49456 (“Developer”) with reference to the following:  

 
RECITALS 

 
A.        Developer p r o p o s e s  t o  develop a n  apartment community ("Development") on that  

real  property  legally  described  on Exhibit  A  (the  "Property"),  which Property  is located within 
the Charter Township  of Grand Haven ("Township"). 

 
B.       As a condition t o  the Township’s  approval  of  the Development,  the Township 

Zoning Ordinance requires that the Developer  designate  certain open space on the Property ("Open 
Space") and that the Developer enter into this Covenant with respect to the preservation, management, 
and maintenance  of the Open  Space.  The Open Space is legally depicted on the Site Plan ("Site 
Plan") attached as Exhibit B. 

 
COVENANTS 

 
NOW, THEREFORE, the Developer covenants as follows: 

 
1. Preservation and Use of Open Space. 

a. The Open Space is protected from all forms of development except as shown on the 
approved Site Plan; 

b. The Open Space shall not be changed to another use without the consent of the 
Township; 

c. The proposed allowable use of the designated Open Space: The Open Space may be 
used only by residents of the Development and their invitees for passive recreation 
purposes allowable under local, state and federal law and are restricted to such non-
destructive and non-disruptive activities such as sitting, walking, jogging, and other 
non-motorized activities consistent with those allowed in areas like public parks.  
Passive recreation purposes do not include structured team activities or the 
installation, construction or use of non-passive facilities or structures. 

d. The Developer, its successors or assigns, shall be liable for the continuing 
maintenance and upkeep of the designated Open Space shown on the Site Plan. 

e. The scheduled maintenance of the Open Space: The scheduled maintenance of the 
Open Space shall include the regularly-scheduled mowing, trash removal, irrigation, 
landscaping and plant care and replacement so as to prevent such areas from 
becoming unsightly or a nuisance. 

f. The maintenance of the Open Space may be undertaken by the Township in the 
event that the Open Space is inadequately maintained or becomes a nuisance after 
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Township has given Developer with seven (7) days’ notice and an opportunity to 
cure such failure to comply.  Further that, any costs incurred by the Township for 
such maintenance shall be assessed against the owner(s) of the Property.  If the 
Developer fails to pay those costs within 60 days of the Township’s demand, the 
Township shall be entitled to place a lien upon the Property to recover its cost. 
 

2.  Recording.   This Covenant shall be recorded i n  the Office of the Ottawa County 
Register of Deeds. 

 
3.  Enforceability. This Covenant shall be enforceable only by the Developer and the 

Township and no other person shall have the right to enforce any provision contained herein. 
 

4.  Governing   Law.  This Covenant   shall   be g o v e r n e d  b y ,  and  construed   
and interpreted  in accordance  with, the laws of the State of Michigan. 

 
5.  Run w ith the Land.   This Covenant shall run with the land and be binding on all 

successors, assigns, and transferees  of Developer. 
 
6. Not a Public Dedication.  Nothing in this Covenant shall be deemed a gift or dedication 

of any part of or interest in the Property to the general public or for any public use or purpose.  No rights 
shall inure or obligations be owed under this Covenant to any third party nor shall any third party be 
deemed a beneficiary of any of its provisions. 

 
7. Transfer Tax Exemption.  This Declaration is exempt from transfer taxes pursuant to 

MCL § 207.505(a) and 207.526(a). 
 
IN WITNESS WHEREOF, the   Developer has caused  this Covenant to be executed  and 

delivered as of the day and year first above written. 
 
 
 

DEVELOPER: 
 
LAKESHORE GARDENS 
APARTMENTS, LLC, a Michigan limited 
liability company. 

 

 
 

By:  ---------------------------------- 
Chad D. Bush 

Title:    Manager 
 
 
 

{Notary on next page} 
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STATE OF MICHIGAN 

COUNTY  OF OTTAWA 

On    _, 2018,  before  me, a Notary  Public,  in and for said County,  personally appeared   
Chad D. Bush, Manager of Developer,  who  acknowledged  the execution of the foregoing  instrument 
as his free act and deed on behalf of the Developer. 

 

 
 
 
 
 

Notary Public 
  County, Michigan 
My commission expires:  _ 

 
 
This Instrument Drafted By and After Recording Return To: 
 
Ronald A. Bultje, Esq. 
Dickinson Wright PLLC 
200 Ottawa Ave. NW, Ste. 1000 
Grand Rapids, MI 49503 
616/336-1007 
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 VIA EMAIL 

To: Mr. Ben Robbins 
Main Street Capital Group 

From: 
Michael J. Labadie, PE 
Brandon Hayes, PE, P.Eng. 
Fleis & VandenBrink 

Date: October 12, 2017 

Re: 
Proposed Robbins Road PUD  
Grand Haven Township, Michigan 
Traffic Impact Study 

Introduction 
This memorandum presents the results of the Traffic Impact Study (TIS) for the proposed PUD located on a 
13.62-acre parcel that currently includes a trucking/landscaping/snow removal/storage company (Bill Tysman 
Companies) in Grand Haven Township, Michigan.  The site comprises two distinct parcels included in the 
PUD: a 129-unit residential apartment development, and a 26,454 square foot (SF) self-storage development.  
These uses will share access to Robbins Road via a proposed new site access drive. 

Robbins Road is under the jurisdiction of the City of Grand Haven.  The subject property is located along the 
northern boundary of Grand Haven Township.  This TIS has been completed to identify the impacts (if any) of 
the proposed development on the following study intersections: 

• Robbins Road & 172nd Avenue, 

• Robbins Road & S. Griffin Street, and 

• The proposed site access points. 

The scope of the study was developed based on Fleis & VandenBrink’s (F&V) knowledge of the study area, 
understanding of the development program, accepted traffic engineering practice, and methodologies 
published by the Institute of Transportation Engineers (ITE).  Additionally, F&V solicited input regarding the 
scope of work from the City of Grand Haven and Grand Haven Township.   

Data Collection 
The existing weekday turning movement traffic volume data were collected for vehicles, cyclists, and 
pedestrians by F&V subconsultant Traffic Data Collection, Inc. (TDC) on Tuesday, September 19, 2017.  
Intersection turning movement counts were collected during the weekday AM (7:00 AM to 9:00 AM) and PM 
(2:00 PM to 6:00 PM) peak periods at all study intersections.  This data was used as a baseline to establish 
existing traffic conditions without the proposed development.  The peak hour volumes for each intersection 
were utilized for this study and the volumes were balanced upward through the study network.  At locations 
where access is provided between study intersections, “dummy” intersections were used to account for sink 
and source volumes, and through volumes were carried along the main study roadways.  Additionally, F&V 
collected an inventory of existing lane use and traffic controls and obtained existing traffic signal timing 
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information from the Grand Haven Board of Light & Power.  The applicable data referenced in this 
memorandum are attached.   

Existing Conditions 
Existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections 
using Synchro (Version 10) traffic analysis software.  This analysis was based on the existing lane use and 
traffic control shown on the attached Figure 1, the existing peak hour traffic volumes shown on the attached 
Figure 2, and the methodologies presented in the Highway Capacity Manual, 6th Edition (HCM6).  Typically, 
LOS D is considered acceptable, with LOS A representing minimal delay, and LOS F indicating failing 
conditions.  Additionally, SimTraffic network simulations were reviewed to evaluate network operations and 
vehicle queues.  The existing conditions results are attached and summarized in Table 1.   

Table 1: Existing Intersection Operations 

        AM Peak PM Peak 
     Delay   Delay   
Intersection Control Approach (s/veh) LOS (s/veh) LOS 
            1.  Robbins Road Signalized EB 19.8 B 32.2 C 
  & 172nd Avenue  WB 17.9 B 0.7 A 
    NB 25.6 C 0.7 A 
    SB 31.2 C 5.8 A 
    Overall 22.8 C 9.7 A 
                
             2.  Robbins Road STOP EB LT 9.5 A 12.6 B 
  & S. Griffin Street (Minor) WB Free Free 
    SB 14.7 B 12.6 B 
                

The results of the existing conditions analysis show that all approaches and movements currently operate at a 
LOS C or better during both peak periods.  A review of network simulations showed good traffic operations at 
all study area intersection approaches and movements during both the AM and PM peak hours.  Long vehicle 
queues were not observed during either peak hour. 

Background Conditions 
In order to determine the applicable growth rate for the existing traffic volumes to the project build-out year of 
2018, historical traffic volume data was reviewed.  The historical growth rates on Robbins Road to the east of 
the study area indicate that between 2013 and 2016, the average annual growth rate was negative 
(decreasing traffic volumes) on all sections of Robbins Road where data is available.  Therefore, no growth 
rate was applied to the existing 2017 traffic volumes to forecast the 2019 background traffic volumes without 
the proposed development.   

In addition to background growth, it is important to account for traffic that is expected to be generated by 
approved developments within the vicinity of the study area that have yet to be constructed or are currently 
under construction.  No background developments were identified near the study area that are expected to be 
completed prior to the site buildout of the proposed development. 

The development is proposed to be completed by 2019.  Since there is no anticipated traffic growth for the 
study area, and no approved developments have been identified through the 2019 build-out year, future 
background conditions (without the proposed development) are assumed equal to existing conditions. 

Site Trip Generation Analysis 
The number of AM and PM peak hour vehicle trips that would be generated by the proposed development 
was forecast based on data published by ITE in the Trip Generation Manual, 10th Edition.  The site trip 
generation forecast for the proposed development is summarized in Table 2.  
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Table 2: Site Trip Generation 

                              
Land Use 

ITE 
Code Amount Units  

Average 
Daily Traffic  

AM Peak Hour 
 

PM Peak Hour   

  
In Out Total 

 
In Out Total   

                              
                 Multifamily Housing 
(Mid-Rise) 221 129 D.U. 

 
701 

 
11 33 44 

 
35 22 57   

  
             

  
Mini-Warehouse 151 26,454 S.F. 

 
40 

 
2 1 3 

 
2 2 4   

  
             

  
                              New Trips 

    
741 

 
13 34 47 

 
37 24 61   

                              
The vehicle trips that would be generated by the proposed development were assigned to the study road 
network based on existing peak hour traffic patterns, the proposed site plan, and the methodologies published 
by ITE.  This methodology indicates that new trips will return to their direction of origin.  The site trip 
distributions used in the analysis are summarized in Table 3. 

Table 3: Site Trip Distribution 

              New Trips 
   

  
To / From Via 

 
AM PM   

            
        

North 172nd Avenue 
 

10% 18%   
S. Griffin Street 

 
27% 7%   

South 172nd Avenue 
 

17% 25%   
East Robbins Road 

 
17% 23%   

West Robbins Road 
 

29% 27%   
  

  
100% 100%   

            
The site-generated vehicle trips were assigned to the study road network based on these trip distribution 
patterns and are shown on the attached Figure 4.  The site-generated trips were added to the existing traffic 
volumes to calculate the future peak hour traffic volumes shown on the attached Figure 6. 

Future Conditions  
Future peak hour vehicle delays and LOS with the proposed development were calculated based on the 
existing lane use and traffic control, the future traffic volumes, the proposed site access plan, and the 
methodologies presented in the HCM.  Additionally, SimTraffic simulations were reviewed to evaluate network 
operations and vehicle queues.  The results of the future conditions analysis are attached and are 
summarized in Table 4.  
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Table 4: Future Intersection Operations 

        AM Peak PM Peak 
     Delay   Delay   
Intersection Control Approach (s/veh) LOS (s/veh) LOS 
            1.  Robbins Road Signalized EB 20.2 C 27.6 C 
  & 172nd Avenue  WB 18.1 B 21.5 C 
    NB 25.5 C 32.6 C 
    SB 31.1 C 35.0 C 
    Overall 22.9 C 28.9 C 
                
             2.  Robbins Road STOP EB LT 9.6 A 8.9 A 
  & S. Griffin Street (Minor) WB Free Free 
    SB 15.0 C 16.3 C 
                
             3.  Robbins Road STOP EB Free Free 
  & Site Driveway (Minor) WB LT 7.9 A 8.7 A 
    NB 11.5 B 14.2 B 
                

The results show that all study intersection approaches and movements are expected to continue to operate 
in a manner similar to existing conditions during both the AM and PM peak hours.  Vehicle delays and LOS as 
shown in Table 4 are expected to be similar to existing conditions and minor increases will generally not be 
discernable.  In addition, all approaches and movements at the unsignalized site driveway intersection 
operate at a LOS B or better during both peak periods.   

A review of network simulations showed good traffic operations at all study area intersection approaches and 
movements during both the AM and PM peak hours.  Long vehicle queues were not observed during either 
peak hour.  Overall, future traffic conditions will be similar to existing traffic conditions and the development is 
not expected to have a significant impact on the study intersections.   

Auxiliary Lane Analysis 
In order to determine the configurations of the proposed site access location on Robbins Road, warrants for 
right turn lanes were evaluated.  The City of Grand Haven does not maintain right-turn lane and taper 
warrants.  Therefore, the Ottawa County Road Commission (OCRC) requirements were reviewed.  The 
OCRC requirements state the following: 

Additional lanes, passing flares, or other improvements on adjacent public roadways may be required 
to provide access to a proposed development. Improvements may be identified in a traffic impact 
study or warranted based on traffic volumes and turning movements as follows: 

a) Left turns of 150 ADT from a public roadway into proposed development. 

b) Adjacent public roadway volume exceeds 3000 ADT and development has 15 or more lots/living 
units. 

Since the daily volume on Robbins Road exceeds 3000 ADT and development has 15 or more lots/living 
units, improvements at the site driveway should be considered.  OCRC does not maintain right-turn lane and 
taper warrant, so MDOT traffic volumes guidelines for right-turn lanes and tapers were reviewed.  Based upon 
the peak hour traffic volumes on Robbins Road at the site driveway, a right turn deceleration taper is required 
at the Site Drive.  This taper should be designed in accordance with City of Grand Haven requirements. 

Access Management 
The City of Grand Haven standards for access management were reviewed with respect to the proposed site 
driveway on Robbins Road.  The evaluation was based upon the requirements for a 35 mph roadway.  The 
results of the driveway spacing analysis showed that the proposed Site Access driveway should be located 
150 feet from adjacent commercial driveways per the City’s standards. 
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The Robbins Road PUD at 17114 Robbins Road has proposed one access for all site users.  The site 
driveway will be designed as a boulevard access, with ingress and egress lanes separated by a median.  This 
will increase ease-of-access for emergency vehicles by providing additional access lanes via the site egress 
in the event of a driveway blockage at the site ingress. 

Conclusions  
The conclusions of this Traffic Impact Study are as follows:  

1. The results of the existing conditions analysis showed that all approaches and movements currently 
operate at a LOS C or better during both peak periods. 

2. The analysis of future conditions with the proposed development showed that all study intersection 
approaches and movements are expected to continue to operate in a manner similar to existing 
conditions during both the AM and PM peak hours.  Vehicle delays and LOS are expected to be 
similar to existing conditions and minor increases in delay will not be discernable.   

3. The proposed site driveway intersection approaches and movements operate at a LOS B or better 
during both peak periods. 

4. The results of the auxiliary lane warrant analysis are summarized below: 

• A right-turn deceleration taper is required at the Site Drive. 

5. The driveway spacing analysis showed that the proposed Site Drive should be located 150 feet from 
adjacent commercial driveways. 

6. The proposed site driveways should be designed in accordance with City of Grand Haven 
requirements. 

 
Attached: Figures 1-4 
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  Synchro / SimTraffic Results 
  Auxiliary Lane Warrants 
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File Name : TMC_1 Robbins & 172nd_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
Page No : 1

Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 3DQ SE

Groups Printed- Pass Cars - Buses - Single Units - Heavy Trucks - Peds. - Bikes
172nd Ave.

Southbound
Robbins Road

Westbound
172nd Ave.
Northbound

Robbins Road
Eastbound

Start Time Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Int. Total

07:00 AM 3 12 7 1 23 5 51 9 0 65 4 9 8 1 22 6 36 3 1 46 156
07:15 AM 8 16 5 0 29 3 61 3 0 67 6 19 21 0 46 3 34 5 1 43 185
07:30 AM 4 25 5 2 36 9 56 5 1 71 9 25 15 0 49 8 43 10 2 63 219
07:45 AM 5 29 6 0 40 9 46 7 0 62 13 15 23 0 51 10 50 6 0 66 219

Total 20 82 23 3 128 26 214 24 1 265 32 68 67 1 168 27 163 24 4 218 779

08:00 AM 6 23 8 3 40 7 55 14 1 77 15 17 10 0 42 5 46 2 0 53 212
08:15 AM 17 34 11 3 65 9 61 9 1 80 21 17 16 1 55 13 68 5 2 88 288
08:30 AM 8 32 16 1 57 7 61 11 0 79 5 22 19 0 46 12 52 9 1 74 256
08:45 AM 4 27 9 1 41 4 64 8 0 76 9 9 12 0 30 8 67 6 2 83 230

Total 35 116 44 8 203 27 241 42 2 312 50 65 57 1 173 38 233 22 5 298 986

**** BREAK ****

02:00 PM 4 39 18 0 61 9 75 12 0 96 13 47 26 0 86 12 57 13 0 82 325
02:15 PM 10 50 19 1 80 12 69 15 1 97 13 54 30 0 97 13 49 12 1 75 349
02:30 PM 8 45 10 1 64 16 79 13 0 108 15 86 38 0 139 20 63 11 2 96 407
02:45 PM 13 37 17 0 67 14 55 19 0 88 17 48 29 0 94 7 79 10 1 97 346

Total 35 171 64 2 272 51 278 59 1 389 58 235 123 0 416 52 248 46 4 350 1427

03:00 PM 5 47 13 1 66 10 63 12 0 85 19 67 27 0 113 24 66 21 1 112 376
03:15 PM 7 43 14 2 66 11 66 14 0 91 24 57 23 0 104 12 68 18 0 98 359
03:30 PM 14 58 18 1 91 13 78 17 0 108 18 80 28 0 126 18 93 6 2 119 444
03:45 PM 11 46 26 1 84 17 66 13 2 98 20 65 26 0 111 15 90 16 2 123 416

Total 37 194 71 5 307 51 273 56 2 382 81 269 104 0 454 69 317 61 5 452 1595

04:00 PM 14 44 17 4 79 13 68 23 3 107 23 60 29 0 112 20 101 16 0 137 435
04:15 PM 12 36 21 5 74 6 63 22 3 94 18 54 25 0 97 15 80 13 0 108 373
04:30 PM 11 46 19 1 77 12 88 12 1 113 23 46 33 0 102 29 77 13 1 120 412
04:45 PM 18 40 16 0 74 16 78 15 1 110 22 56 33 0 111 22 63 12 0 97 392

Total 55 166 73 10 304 47 297 72 8 424 86 216 120 0 422 86 321 54 1 462 1612

05:00 PM 15 39 7 1 62 20 75 16 0 111 13 65 26 0 104 25 79 14 0 118 395
05:15 PM 6 46 16 4 72 12 65 9 3 89 15 48 22 1 86 21 64 9 1 95 342
05:30 PM 4 42 9 2 57 9 54 13 1 77 9 45 21 1 76 11 59 9 1 80 290
05:45 PM 6 26 10 0 42 23 71 6 0 100 16 37 23 3 79 16 69 7 5 97 318

Total 31 153 42 7 233 64 265 44 4 377 53 195 92 5 345 73 271 39 7 390 1345

Grand Total 213 882 317 35 1447 266 1568 297 18 2149 360 1048 563 7 1978 345 1553 246 26 2170 7744
Apprch % 14.7 61 21.9 2.4  12.4 73 13.8 0.8  18.2 53 28.5 0.4  15.9 71.6 11.3 1.2   

Total % 2.8 11.4 4.1 0.5 18.7 3.4 20.2 3.8 0.2 27.8 4.6 13.5 7.3 0.1 25.5 4.5 20.1 3.2 0.3 28
Pass Cars 207 848 306 0 1361 256 1535 282 0 2073 342 1024 544 0 1910 342 1517 239 0 2098 7442

% Pass Cars 97.2 96.1 96.5 0 94.1 96.2 97.9 94.9 0 96.5 95 97.7 96.6 0 96.6 99.1 97.7 97.2 0 96.7 96.1
Buses 5 26 10 0 41 8 20 9 0 37 14 21 6 0 41 0 20 7 0 27 146

% Buses 2.3 2.9 3.2 0 2.8 3 1.3 3 0 1.7 3.9 2 1.1 0 2.1 0 1.3 2.8 0 1.2 1.9
Single Units 1 7 1 0 9 2 11 3 0 16 4 3 11 0 18 3 11 0 0 14 57

% Single Units 0.5 0.8 0.3 0 0.6 0.8 0.7 1 0 0.7 1.1 0.3 2 0 0.9 0.9 0.7 0 0 0.6 0.7
Heavy Trucks 0 1 0 0 1 0 2 3 0 5 0 0 2 0 2 0 5 0 0 5 13
% Heavy Trucks 0 0.1 0 0 0.1 0 0.1 1 0 0.2 0 0 0.4 0 0.1 0 0.3 0 0 0.2 0.2

Peds. 0 0 0 31 31 0 0 0 18 18 0 0 0 7 7 0 0 0 21 21 77
% Peds. 0 0 0 88.6 2.1 0 0 0 100 0.8 0 0 0 100 0.4 0 0 0 80.8 1 1

Bikes 0 0 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 9
% Bikes 0 0 0 11.4 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 19.2 0.2 0.1

Comments: 4 hour traffic study conducted during typical weekday (Tuesday) from 7:00-9:00 AM morning & 2:00-6:00 PM afternoon peak hours while 
school was in session. Signalized intersection, with ped. signals for all quadrants. Push buttons exist for east & west legs. Video SCU camera was 
located within SE intersection quadrant.  

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink
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File Name : TMC_1 Robbins & 172nd_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
Page No : 3

Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 3DQ SE

172nd Ave.
Southbound

Robbins Road
Westbound

172nd Ave.
Northbound

Robbins Road
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 6 23 8 37 7 55 14 76 15 17 10 42 5 46 2 53 208
08:15 AM 17 34 11 62 9 61 9 79 21 17 16 54 13 68 5 86 281
08:30 AM 8 32 16 56 7 61 11 79 5 22 19 46 12 52 9 73 254
08:45 AM 4 27 9 40 4 64 8 76 9 9 12 30 8 67 6 81 227

Total Volume 35 116 44 195 27 241 42 310 50 65 57 172 38 233 22 293 970
% App. Total 17.9 59.5 22.6  8.7 77.7 13.5  29.1 37.8 33.1  13 79.5 7.5   

PHF .515 .853 .688 .786 .750 .941 .750 .981 .595 .739 .750 .796 .731 .857 .611 .852 .863
Pass Cars 34 112 42 188 25 235 38 298 45 62 54 161 38 227 22 287 934

% Pass Cars 97.1 96.6 95.5 96.4 92.6 97.5 90.5 96.1 90.0 95.4 94.7 93.6 100 97.4 100 98.0 96.3
Buses 1 3 1 5 2 5 3 10 5 2 0 7 0 4 0 4 26

% Buses 2.9 2.6 2.3 2.6 7.4 2.1 7.1 3.2 10.0 3.1 0 4.1 0 1.7 0 1.4 2.7
Single Units 0 1 1 2 0 1 1 2 0 1 3 4 0 2 0 2 10

% Single Units 0 0.9 2.3 1.0 0 0.4 2.4 0.6 0 1.5 5.3 2.3 0 0.9 0 0.7 1.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink
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Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 3DQ SE

172nd Ave.
Southbound

Robbins Road
Westbound

172nd Ave.
Northbound

Robbins Road
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 14 58 18 90 13 78 17 108 18 80 28 126 18 93 6 117 441
03:45 PM 11 46 26 83 17 66 13 96 20 65 26 111 15 90 16 121 411
04:00 PM 14 44 17 75 13 68 23 104 23 60 29 112 20 101 16 137 428
04:15 PM 12 36 21 69 6 63 22 91 18 54 25 97 15 80 13 108 365

Total Volume 51 184 82 317 49 275 75 399 79 259 108 446 68 364 51 483 1645
% App. Total 16.1 58 25.9  12.3 68.9 18.8  17.7 58.1 24.2  14.1 75.4 10.6   

PHF .911 .793 .788 .881 .721 .881 .815 .924 .859 .809 .931 .885 .850 .901 .797 .881 .933
Pass Cars 49 178 77 304 49 270 74 393 75 256 107 438 67 355 50 472 1607

% Pass Cars 96.1 96.7 93.9 95.9 100 98.2 98.7 98.5 94.9 98.8 99.1 98.2 98.5 97.5 98.0 97.7 97.7
Buses 2 3 5 10 0 2 0 2 1 3 0 4 0 5 1 6 22

% Buses 3.9 1.6 6.1 3.2 0 0.7 0 0.5 1.3 1.2 0 0.9 0 1.4 2.0 1.2 1.3
Single Units 0 3 0 3 0 3 0 3 3 0 1 4 1 2 0 3 13

% Single Units 0 1.6 0 0.9 0 1.1 0 0.8 3.8 0 0.9 0.9 1.5 0.5 0 0.6 0.8
Heavy Trucks 0 0 0 0 0 0 1 1 0 0 0 0 0 2 0 2 3

% Heavy Trucks 0 0 0 0 0 0 1.3 0.3 0 0 0 0 0 0.5 0 0.4 0.2
Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink



File Name : TMC_2 Robbins & Griffin_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
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Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 34N

Groups Printed- Pass Cars - Buses - Single Units - Heavy Trucks - Peds. - Bikes
S. Griffin Street

Southbound
Robbins Road

Westbound
Office Bldg. West Dw.

Northbound
Robbins Road

Eastbound

Start Time Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Int. Total

07:00 AM 12 0 2 4 18 11 67 0 0 78 0 0 0 0 0 0 35 9 0 44 140
07:15 AM 8 0 4 0 12 20 60 0 0 80 0 0 0 0 0 0 24 21 0 45 137
07:30 AM 10 0 4 1 15 10 64 0 0 74 0 0 0 0 0 0 32 7 1 40 129
07:45 AM 9 0 11 1 21 11 59 0 0 70 0 0 0 0 0 0 47 11 0 58 149

Total 39 0 21 6 66 52 250 0 0 302 0 0 0 0 0 0 138 48 1 187 555

08:00 AM 20 0 4 4 28 36 61 0 1 98 0 0 0 0 0 0 37 30 2 69 195
08:15 AM 16 0 7 3 26 87 65 0 1 153 0 0 0 0 0 0 34 51 0 85 264
08:30 AM 23 0 15 2 40 38 66 0 2 106 0 0 0 2 2 0 34 32 0 66 214
08:45 AM 7 0 6 1 14 18 66 0 0 84 0 0 0 0 0 0 56 11 1 68 166

Total 66 0 32 10 108 179 258 0 4 441 0 0 0 2 2 0 161 124 3 288 839

**** BREAK ****

02:00 PM 3 0 6 0 9 11 77 0 0 88 0 0 0 0 0 0 67 3 0 70 167
02:15 PM 3 0 5 2 10 5 84 0 1 90 0 0 0 0 0 0 63 7 0 70 170
02:30 PM 7 0 3 0 10 4 79 0 0 83 0 0 0 0 0 0 67 4 0 71 164
02:45 PM 5 0 6 1 12 16 73 0 0 89 0 0 0 0 0 0 84 11 0 95 196

Total 18 0 20 3 41 36 313 0 1 350 0 0 0 0 0 0 281 25 0 306 697

03:00 PM 8 0 6 3 17 17 60 0 0 77 0 0 0 0 0 0 86 11 0 97 191
03:15 PM 5 0 3 2 10 30 85 0 2 117 0 0 0 0 0 0 70 31 1 102 229
03:30 PM 14 0 14 1 29 34 90 0 0 124 0 0 0 0 0 0 87 28 0 115 268
03:45 PM 36 0 14 1 51 24 55 0 2 81 0 0 0 0 0 0 98 29 0 127 259

Total 63 0 37 7 107 105 290 0 4 399 0 0 0 0 0 0 341 99 1 441 947

04:00 PM 22 0 28 0 50 14 75 0 0 89 0 0 0 0 0 0 99 19 0 118 257
04:15 PM 19 0 5 0 24 8 62 0 1 71 0 0 0 0 0 0 87 16 2 105 200
04:30 PM 15 0 16 0 31 8 92 0 0 100 0 0 0 0 0 0 99 13 1 113 244
04:45 PM 9 0 1 3 13 12 94 0 0 106 0 0 0 0 0 0 83 14 0 97 216

Total 65 0 50 3 118 42 323 0 1 366 0 0 0 0 0 0 368 62 3 433 917

05:00 PM 20 0 17 1 38 18 85 0 0 103 0 0 0 0 0 0 102 13 0 115 256
05:15 PM 10 0 18 1 29 3 65 0 0 68 0 0 0 0 0 0 81 14 0 95 192
05:30 PM 14 0 5 0 19 5 69 0 0 74 0 0 0 0 0 0 82 12 1 95 188
05:45 PM 7 0 2 0 9 4 85 0 0 89 0 0 0 0 0 0 75 18 0 93 191

Total 51 0 42 2 95 30 304 0 0 334 0 0 0 0 0 0 340 57 1 398 827

Grand Total 302 0 202 31 535 444 1738 0 10 2192 0 0 0 2 2 0 1629 415 9 2053 4782
Apprch % 56.4 0 37.8 5.8  20.3 79.3 0 0.5  0 0 0 100  0 79.3 20.2 0.4   

Total % 6.3 0 4.2 0.6 11.2 9.3 36.3 0 0.2 45.8 0 0 0 0 0 0 34.1 8.7 0.2 42.9
Pass Cars 292 0 190 0 482 392 1696 0 0 2088 0 0 0 0 0 0 1589 394 0 1983 4553

% Pass Cars 96.7 0 94.1 0 90.1 88.3 97.6 0 0 95.3 0 0 0 0 0 0 97.5 94.9 0 96.6 95.2
Buses 9 0 12 0 21 50 29 0 0 79 0 0 0 0 0 0 26 21 0 47 147

% Buses 3 0 5.9 0 3.9 11.3 1.7 0 0 3.6 0 0 0 0 0 0 1.6 5.1 0 2.3 3.1
Single Units 1 0 0 0 1 2 11 0 0 13 0 0 0 0 0 0 10 0 0 10 24

% Single Units 0.3 0 0 0 0.2 0.5 0.6 0 0 0.6 0 0 0 0 0 0 0.6 0 0 0.5 0.5
Heavy Trucks 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0 4 0 0 4 6
% Heavy Trucks 0 0 0 0 0 0 0.1 0 0 0.1 0 0 0 0 0 0 0.2 0 0 0.2 0.1

Peds. 0 0 0 31 31 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 34
% Peds. 0 0 0 100 5.8 0 0 0 30 0.1 0 0 0 0 0 0 0 0 0 0 0.7

Bikes 0 0 0 0 0 0 0 0 7 7 0 0 0 2 2 0 0 0 9 9 18
% Bikes 0 0 0 0 0 0 0 0 70 0.3 0 0 0 100 100 0 0 0 100 0.4 0.4

Comments: 4 hour traffic study conducted during typical weekday (Tuesday) from 7:00-9:00 AM morning & 2:00-6:00 PM afternoon peak hours while 
school was in session. Non-signalized intersection. Griffin Elementary School located within NE intersection quadrant.  Video SCU camera was located 
within NW intersection quadrant.  
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File Name : TMC_2 Robbins & Griffin_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
Page No : 3

Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 34N

S. Griffin Street
Southbound

Robbins Road
Westbound

Office Bldg. West Dw.
Northbound

Robbins Road
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 20 0 4 24 36 61 0 97 0 0 0 0 0 37 30 67 188
08:15 AM 16 0 7 23 87 65 0 152 0 0 0 0 0 34 51 85 260
08:30 AM 23 0 15 38 38 66 0 104 0 0 0 0 0 34 32 66 208
08:45 AM 7 0 6 13 18 66 0 84 0 0 0 0 0 56 11 67 164

Total Volume 66 0 32 98 179 258 0 437 0 0 0 0 0 161 124 285 820
% App. Total 67.3 0 32.7  41 59 0  0 0 0  0 56.5 43.5   

PHF .717 .000 .533 .645 .514 .977 .000 .719 .000 .000 .000 .000 .000 .719 .608 .838 .788
Pass Cars 64 0 30 94 157 248 0 405 0 0 0 0 0 156 115 271 770

% Pass Cars 97.0 0 93.8 95.9 87.7 96.1 0 92.7 0 0 0 0 0 96.9 92.7 95.1 93.9
Buses 2 0 2 4 21 8 0 29 0 0 0 0 0 3 9 12 45

% Buses 3.0 0 6.3 4.1 11.7 3.1 0 6.6 0 0 0 0 0 1.9 7.3 4.2 5.5
Single Units 0 0 0 0 1 2 0 3 0 0 0 0 0 2 0 2 5

% Single Units 0 0 0 0 0.6 0.8 0 0.7 0 0 0 0 0 1.2 0 0.7 0.6
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
tdccounts.com
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File Name : TMC_2 Robbins & Griffin_9-19-17
Site Code : TMC_1
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Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 34N

S. Griffin Street
Southbound

Robbins Road
Westbound

Office Bldg. West Dw.
Northbound

Robbins Road
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

03:15 PM 5 0 3 8 30 85 0 115 0 0 0 0 0 70 31 101 224
03:30 PM 14 0 14 28 34 90 0 124 0 0 0 0 0 87 28 115 267
03:45 PM 36 0 14 50 24 55 0 79 0 0 0 0 0 98 29 127 256
04:00 PM 22 0 28 50 14 75 0 89 0 0 0 0 0 99 19 118 257

Total Volume 77 0 59 136 102 305 0 407 0 0 0 0 0 354 107 461 1004
% App. Total 56.6 0 43.4  25.1 74.9 0  0 0 0  0 76.8 23.2   

PHF .535 .000 .527 .680 .750 .847 .000 .821 .000 .000 .000 .000 .000 .894 .863 .907 .940
Pass Cars 77 0 53 130 78 301 0 379 0 0 0 0 0 344 101 445 954

% Pass Cars 100 0 89.8 95.6 76.5 98.7 0 93.1 0 0 0 0 0 97.2 94.4 96.5 95.0
Buses 0 0 6 6 24 2 0 26 0 0 0 0 0 7 6 13 45

% Buses 0 0 10.2 4.4 23.5 0.7 0 6.4 0 0 0 0 0 2.0 5.6 2.8 4.5
Single Units 0 0 0 0 0 2 0 2 0 0 0 0 0 2 0 2 4

% Single Units 0 0 0 0 0 0.7 0 0.5 0 0 0 0 0 0.6 0 0.4 0.4
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

% Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0.2 0.1
Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink



Level of Service Criteria for Stop Sign Controlled Intersections 

The level of service criteria are given in Table 17-2.  As used here, control delay is defined as the total 
elapsed time from the time a vehicle stops at the end of the queue until the vehicle departs from the stop line; 
this time includes the time required for the vehicle to travel from the last-in-queue position to the 
first-in-queue position, including deceleration of vehicles from free-flow speed to the speed of vehicles in 
queue. 

The average total delay for any particular minor movement is a function of the service rate or capacity of the 
approach and the degree of saturation. . . .  

Exhibit 17-2. Level of Service Criteria for TWSC Intersections 

LEVEL OF SERVICE AVERAGE CONTROL DELAY 
(sec/veh) 

A < 10 

B > 10 and < 15 

C > 15 and < 25 

D > 25 and < 35 

E > 35 and < 50 

F > 50

Average total delay less than 10 sec/veh is defined as Level of Service (LOS) A.  Follow-up times of less 
than 5 sec have been measured when there is no conflicting traffic for a minor street movement, so control 
delays of less than 10 sec/veh are appropriate for low flow conditions.  To remain consistent with the AWSC 
intersection analysis procedure described later in this chapter, a total delay of 50 sec/veh is assumed as the 
break point between LOS E and F. 

The proposed level of service criteria for TWSC intersections are somewhat different from the criteria used 
in Chapter 16 for signalized intersections.  The primary reason for this difference is that drivers expect 
different levels of performance from different kinds of transportation facilities.  The expectation is that a 
signalized intersection is designed to carry higher traffic volumes than an unsignalized intersection.  
Additionally, several driver behavior considerations combine to make delays at signalized intersections less 
onerous than at unsignalized intersections.  For example, drivers at signalized intersections are able to 
relax during the red interval, where drivers on the minor approaches to unsignalized intersections must 
remain attentive to the task of identifying acceptable gaps and vehicle conflicts.  Also, there is often much 
more variability in the amount of delay experienced by individual drivers at unsignalized than signalized 
intersections.  For these reasons, it is considered that the total delay threshold for any given level of service 
is less for an unsignalized intersection than for a signalized intersection. . . . 

LOS F exists when there are insufficient gaps of suitable size to allow a side street demand to cross safely 
through a major street traffic stream.  This level of service is generally evident from extremely long total 
delays experienced by side street traffic and by queueing on the minor approaches.  The method, however, 
is based on a constant critical gap size - that is, the critical gap remains constant, no matter how long the 
side street motorist waits.  LOS F may also appear in the form of side street vehicles’ selecting 
smaller-than-usual gaps.  In such cases, safety may be a problem and some disruption to the major traffic 
stream may result.  It is important to note that LOS F may not always result in long queues but may result in 
adjustments to normal gap acceptance behavior.  The latter is more difficult to observe on the field than 
queueing, which is more obvious. 

Source: Highway Capacity Manual, 2010.  Transportation Research Board, National Research Council 



Level of Service for Signalized Intersections 

Level of service for signalized intersections is defined in terms of delay, which is a measure of driver discomfort and 
frustration, fuel consumption, and lost travel time.  Specifically, level-of-service (LOS) criteria are stated in terms of 
the average stopped delay per vehicle for a 15-min analysis period.  The criteria are given in Exhibit 16-2.  Delay may 
be measured in the field or estimated using procedures presented later in this chapter.  Delay is a complex measure 
and is dependent on a number of variables, including the quality of progression, the cycle length, the green ratio, and 
the v/c ratio for the lane group in question. 

LOS A describes operations with very low delay, up to 10 sec per vehicle.  This level of service occurs when 
progression is extremely favorable and most vehicles arrive during the green phase.  Most vehicles do not stop at all.  
Short cycle lengths may also contribute to low delay. 

LOS B describes operations with delay greater than 10 and up to 20 sec per vehicle.  This level generally occurs with 
good progression, short cycle lengths, or both.  More vehicles stop than with LOS A, causing higher levels of average 
delay. 

Exhibit 16-2.  Level-of-Service Criteria for Signalized Intersections 

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC) 

A <10.0 

B > 10.0 and <20.0 

C > 20.0 and < 35.0 

D > 35.0 and < 55.0 

E > 55.0 and < 80.0 

F >80.0

LOS C describes operations with delay greater than 20 and up to 35 sec per vehicle.  These higher delays may result 
from fair progression, longer cycle lengths, or both.  Individual cycle failures may begin to appear at this level.  The 
number of vehicles stopping is significant at this level, though many still pass through the intersection without 
stopping.
LOS D describes operations with delay greater than 35 and up to 55 sec per vehicle.  At level D, the influence of 
congestion becomes more noticeable.  Longer delays may result from some combination of unfavorable progression, 
long cycle lengths, or high v/c ratios.  Many vehicles stop, and the proportion of vehicles not stopping declines.  
Individual cycle failures are noticeable. 

LOS E describes operations with delay greater than 55 and up to 80 sec per vehicle.  This level is considered by 
many agencies to be the limit of acceptable delay.  These high delay values generally indicate poor progression, long 
cycle lengths, and high v/c ratios.  Individual cycle failures are frequent occurrences. 

LOS F describes operations with delay in excess of 80 sec per vehicle.  This level, considered to be unacceptable to 
most drivers, often occurs with oversaturation, that is, when arrival flow rates exceed the capacity of the intersection.  
It may also occur at high v/c ratios below 1.0 with many individual cycle failures.  Poor progression and long cycle 
lengths may also be major contributing causes to such delay levels. 

Source: Highway Capacity Manual, 2010. Transportation Research Board, National Research Council 



HCM 6th Signalized Intersection Summary Existing Conditions
1: 172nd Avenue & Robbins Road AM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 09/28/2017

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 233 38 42 241 27 57 65 50 44 116 35
Future Volume (veh/h) 22 233 38 42 241 27 57 65 50 44 116 35
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1841 1841 1841 1811 1811 1811 1841 1841 1841
Adj Flow Rate, veh/h 26 274 45 44 254 28 71 81 62 56 147 44
Peak Hour Factor 0.85 0.85 0.85 0.95 0.95 0.95 0.80 0.80 0.80 0.79 0.79 0.79
Percent Heavy Veh, % 2 2 2 4 4 4 6 6 6 4 4 4
Cap, veh/h 503 652 107 475 702 77 352 433 443 430 317 95
Arrive On Green 0.04 0.42 0.42 0.05 0.43 0.43 0.06 0.24 0.24 0.06 0.23 0.23
Sat Flow, veh/h 1781 1564 257 1753 1627 179 1725 1811 1519 1753 1356 406
Grp Volume(v), veh/h 26 0 319 44 0 282 71 81 62 56 0 191
Grp Sat Flow(s),veh/h/ln 1781 0 1821 1753 0 1806 1725 1811 1519 1753 0 1762
Q Serve(g_s), s 0.7 0.0 11.1 1.2 0.0 9.5 2.7 3.2 2.7 2.1 0.0 8.4
Cycle Q Clear(g_c), s 0.7 0.0 11.1 1.2 0.0 9.5 2.7 3.2 2.7 2.1 0.0 8.4
Prop In Lane 1.00 0.14 1.00 0.10 1.00 1.00 1.00 0.23
Lane Grp Cap(c), veh/h 503 0 759 475 0 780 352 433 443 430 0 411
V/C Ratio(X) 0.05 0.00 0.42 0.09 0.00 0.36 0.20 0.19 0.14 0.13 0.00 0.46
Avail Cap(c_a), veh/h 575 0 759 521 0 780 375 433 443 464 0 411
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 14.0 0.0 18.6 13.7 0.0 17.2 23.5 27.3 23.6 23.3 0.0 29.7
Incr Delay (d2), s/veh 0.0 0.0 1.7 0.1 0.0 1.3 0.3 1.0 0.7 0.1 0.0 3.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 4.8 0.5 0.0 4.0 1.0 1.4 1.0 0.9 0.0 4.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.0 0.0 20.3 13.8 0.0 18.5 23.8 28.2 24.2 23.5 0.0 33.4
LnGrp LOS B A C B A B C C C C A C
Approach Vol, veh/h 345 326 214 247
Approach Delay, s/veh 19.8 17.9 25.6 31.2
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.2 43.5 10.3 27.0 7.8 44.8 9.8 27.5
Change Period (Y+Rc), s 4.5 6.0 4.5 6.0 4.5 6.0 4.5 6.0
Max Green Setting (Gmax), s 7.0 34.0 7.0 21.0 7.0 34.0 7.0 21.0
Max Q Clear Time (g_c+I1), s 3.2 13.1 4.7 10.4 2.7 11.5 4.1 5.2
Green Ext Time (p_c), s 0.0 1.8 0.0 0.8 0.0 1.6 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 22.8
HCM 6th LOS C



HCM 6th TWSC Existing Conditions
2: Robbins Road & S. Griffin Street AM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 09/28/2017

Intersection
Int Delay, s/veh 3.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 124 161 258 179 32 66
Future Vol, veh/h 124 161 258 179 32 66
Conflicting Peds, #/hr 10 0 0 10 10 10
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 84 84 72 72 65 65
Heavy Vehicles, % 5 5 7 7 4 4
Mvmt Flow 148 192 358 249 49 102
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 617 0 - 0 991 503
          Stage 1 - - - - 493 -
          Stage 2 - - - - 498 -
Critical Hdwy 4.15 - - - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.245 - - - 3.536 3.336
Pot Cap-1 Maneuver 949 - - - 271 565
          Stage 1 - - - - 610 -
          Stage 2 - - - - 607 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 940 - - - 224 554
Mov Cap-2 Maneuver - - - - 320 -
          Stage 1 - - - - 509 -
          Stage 2 - - - - 601 -
 

Approach EB WB SB
HCM Control Delay, s 4.2 0 14.7
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 940 - - - 320 554
HCM Lane V/C Ratio 0.157 - - - 0.154 0.183
HCM Control Delay (s) 9.5 - - - 18.3 13
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.6 - - - 0.5 0.7



HCM 6th Signalized Intersection Summary Existing Conditions
1: 172nd Avenue & Robbins Road PM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 51 364 68 75 275 49 108 259 79 82 184 51
Future Volume (veh/h) 51 364 68 75 275 49 108 259 79 82 184 51
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 0.99 0.98 0.99 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1885 1885 1885 1870 1870 1870 1841 1841 1841
Adj Flow Rate, veh/h 58 414 77 82 299 53 121 291 89 93 209 58
Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.89 0.89 0.89 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 1 1 1 2 2 2 4 4 4
Cap, veh/h 449 599 111 353 622 110 319 444 477 298 322 89
Arrive On Green 0.06 0.39 0.39 0.07 0.40 0.40 0.07 0.24 0.24 0.07 0.23 0.23
Sat Flow, veh/h 1781 1530 285 1795 1555 276 1781 1870 1558 1753 1381 383
Grp Volume(v), veh/h 58 0 491 82 0 352 121 291 89 93 0 267
Grp Sat Flow(s),veh/h/ln 1781 0 1814 1795 0 1831 1781 1870 1558 1753 0 1764
Q Serve(g_s), s 1.7 0.0 20.3 2.3 0.0 12.9 4.5 12.6 3.8 3.5 0.0 12.3
Cycle Q Clear(g_c), s 1.7 0.0 20.3 2.3 0.0 12.9 4.5 12.6 3.8 3.5 0.0 12.3
Prop In Lane 1.00 0.16 1.00 0.15 1.00 1.00 1.00 0.22
Lane Grp Cap(c), veh/h 449 0 710 353 0 732 319 444 477 298 0 412
V/C Ratio(X) 0.13 0.00 0.69 0.23 0.00 0.48 0.38 0.66 0.19 0.31 0.00 0.65
Avail Cap(c_a), veh/h 481 0 710 371 0 732 325 444 477 311 0 412
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 14.9 0.0 22.8 16.3 0.0 20.1 24.1 31.0 23.1 24.0 0.0 31.2
Incr Delay (d2), s/veh 0.1 0.0 5.5 0.3 0.0 2.3 0.7 7.4 0.9 0.6 0.0 7.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 9.2 0.9 0.0 5.7 1.8 6.2 1.4 1.5 0.0 6.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.0 0.0 28.3 16.6 0.0 22.3 24.9 38.4 23.9 24.6 0.0 38.9
LnGrp LOS B A C B A C C D C C A D
Approach Vol, veh/h 549 434 501 360
Approach Delay, s/veh 26.9 21.3 32.6 35.2
Approach LOS C C C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.6 41.2 11.2 27.0 9.9 42.0 10.8 27.3
Change Period (Y+Rc), s 4.5 6.0 4.5 6.0 4.5 6.0 4.5 6.0
Max Green Setting (Gmax), s 7.0 34.0 7.0 21.0 7.0 34.0 7.0 21.0
Max Q Clear Time (g_c+I1), s 4.3 22.3 6.5 14.3 3.7 14.9 5.5 14.6
Green Ext Time (p_c), s 0.0 2.4 0.0 0.8 0.0 2.0 0.0 0.9

Intersection Summary
HCM 6th Ctrl Delay 28.7
HCM 6th LOS C



HCM 6th TWSC Existing Conditions
2: Robbins Road & S. Griffin Street PM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection
Int Delay, s/veh 3.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 107 354 305 102 59 77
Future Vol, veh/h 107 354 305 102 59 77
Conflicting Peds, #/hr 4 0 0 4 4 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 91 91 82 82 68 68
Heavy Vehicles, % 3 3 7 7 4 4
Mvmt Flow 118 389 372 124 87 113
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 500 0 - 0 1067 439
          Stage 1 - - - - 438 -
          Stage 2 - - - - 629 -
Critical Hdwy 4.13 - - - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.227 - - - 3.536 3.336
Pot Cap-1 Maneuver 1059 - - - 244 614
          Stage 1 - - - - 646 -
          Stage 2 - - - - 528 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1055 - - - 215 611
Mov Cap-2 Maneuver - - - - 311 -
          Stage 1 - - - - 571 -
          Stage 2 - - - - 526 -
 

Approach EB WB SB
HCM Control Delay, s 2.1 0 16
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1055 - - - 311 611
HCM Lane V/C Ratio 0.111 - - - 0.279 0.185
HCM Control Delay (s) 8.8 - - - 21 12.2
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.4 - - - 1.1 0.7



Queuing and Blocking Report Existing Conditions
AM Peak Hour

Main Street Capital - Robbins Road PUD SimTraffic Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection: 1: 172nd Avenue & Robbins Road

Movement EB EB WB WB NB NB NB SB SB
Directions Served L TR L TR L T R L TR
Maximum Queue (ft) 78 187 53 175 109 124 60 119 190
Average Queue (ft) 16 89 19 77 39 43 23 31 81
95th Queue (ft) 53 161 45 146 80 92 49 79 146
Link Distance (ft) 570 360 429 599
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 165 165 65
Storage Blk Time (%) 7 4 0 1 15
Queuing Penalty (veh) 2 2 0 2 7

Intersection: 2: Robbins Road & S. Griffin Street

Movement EB EB WB SB SB
Directions Served L T TR L R
Maximum Queue (ft) 111 28 64 63 67
Average Queue (ft) 38 1 7 19 31
95th Queue (ft) 83 13 35 49 61
Link Distance (ft) 886 746 555
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 13



Queuing and Blocking Report Existing Conditions
PM Peak Hour

Main Street Capital - Robbins Road PUD SimTraffic Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection: 1: 172nd Avenue & Robbins Road

Movement EB EB WB WB NB NB NB SB SB
Directions Served L TR L TR L T R L TR
Maximum Queue (ft) 174 307 107 230 164 279 192 120 260
Average Queue (ft) 33 152 35 105 61 125 38 59 128
95th Queue (ft) 90 260 76 184 120 226 103 116 228
Link Distance (ft) 570 360 429 599
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 100 100 165 165 65
Storage Blk Time (%) 19 0 8 4 5 27
Queuing Penalty (veh) 10 1 6 8 12 22

Intersection: 2: Robbins Road & S. Griffin Street

Movement EB EB WB SB SB
Directions Served L T TR L R
Maximum Queue (ft) 80 21 39 82 70
Average Queue (ft) 32 1 2 33 33
95th Queue (ft) 65 11 19 68 57
Link Distance (ft) 886 746 555
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 60



HCM 6th Signalized Intersection Summary Future Conditions
1: 172nd Avenue & Robbins Road AM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 237 38 48 251 30 57 65 52 45 116 35
Future Volume (veh/h) 22 237 38 48 251 30 57 65 52 45 116 35
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1841 1841 1841 1811 1811 1811 1841 1841 1841
Adj Flow Rate, veh/h 26 279 45 51 264 32 71 81 65 57 147 44
Peak Hour Factor 0.85 0.85 0.85 0.95 0.95 0.95 0.80 0.80 0.80 0.79 0.79 0.79
Percent Heavy Veh, % 2 2 2 4 4 4 6 6 6 4 4 4
Cap, veh/h 491 647 104 474 694 84 352 433 449 430 317 95
Arrive On Green 0.04 0.41 0.41 0.06 0.43 0.43 0.06 0.24 0.24 0.06 0.23 0.23
Sat Flow, veh/h 1781 1569 253 1753 1609 195 1725 1811 1519 1753 1356 406
Grp Volume(v), veh/h 26 0 324 51 0 296 71 81 65 57 0 191
Grp Sat Flow(s),veh/h/ln 1781 0 1822 1753 0 1803 1725 1811 1519 1753 0 1762
Q Serve(g_s), s 0.7 0.0 11.4 1.4 0.0 10.0 2.7 3.2 2.8 2.1 0.0 8.4
Cycle Q Clear(g_c), s 0.7 0.0 11.4 1.4 0.0 10.0 2.7 3.2 2.8 2.1 0.0 8.4
Prop In Lane 1.00 0.14 1.00 0.11 1.00 1.00 1.00 0.23
Lane Grp Cap(c), veh/h 491 0 752 474 0 778 352 433 449 430 0 411
V/C Ratio(X) 0.05 0.00 0.43 0.11 0.00 0.38 0.20 0.19 0.14 0.13 0.00 0.46
Avail Cap(c_a), veh/h 563 0 752 512 0 778 375 433 449 463 0 411
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 14.2 0.0 18.9 13.8 0.0 17.4 23.5 27.3 23.4 23.3 0.0 29.7
Incr Delay (d2), s/veh 0.0 0.0 1.8 0.1 0.0 1.4 0.3 1.0 0.7 0.1 0.0 3.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 4.9 0.5 0.0 4.2 1.0 1.4 1.0 0.9 0.0 4.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.3 0.0 20.7 13.9 0.0 18.8 23.8 28.2 24.1 23.5 0.0 33.4
LnGrp LOS B A C B A B C C C C A C
Approach Vol, veh/h 350 347 217 248
Approach Delay, s/veh 20.2 18.1 25.5 31.1
Approach LOS C B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.5 43.1 10.3 27.0 7.8 44.8 9.8 27.5
Change Period (Y+Rc), s 4.5 6.0 4.5 6.0 4.5 6.0 4.5 6.0
Max Green Setting (Gmax), s 7.0 34.0 7.0 21.0 7.0 34.0 7.0 21.0
Max Q Clear Time (g_c+I1), s 3.4 13.4 4.7 10.4 2.7 12.0 4.1 5.2
Green Ext Time (p_c), s 0.0 1.8 0.0 0.8 0.0 1.7 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 22.9
HCM 6th LOS C



HCM 6th TWSC Future Conditions
2: Robbins Road & S. Griffin Street AM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection
Int Delay, s/veh 3.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 133 167 260 179 32 70
Future Vol, veh/h 133 167 260 179 32 70
Conflicting Peds, #/hr 10 0 0 10 10 10
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 84 84 72 72 65 65
Heavy Vehicles, % 5 5 7 7 4 4
Mvmt Flow 158 199 361 249 49 108
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 620 0 - 0 1021 506
          Stage 1 - - - - 496 -
          Stage 2 - - - - 525 -
Critical Hdwy 4.15 - - - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.245 - - - 3.536 3.336
Pot Cap-1 Maneuver 946 - - - 260 562
          Stage 1 - - - - 608 -
          Stage 2 - - - - 589 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 937 - - - 212 551
Mov Cap-2 Maneuver - - - - 305 -
          Stage 1 - - - - 500 -
          Stage 2 - - - - 583 -
 

Approach EB WB SB
HCM Control Delay, s 4.3 0 15
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 937 - - - 305 551
HCM Lane V/C Ratio 0.169 - - - 0.161 0.195
HCM Control Delay (s) 9.6 - - - 19.1 13.1
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.6 - - - 0.6 0.7



HCM 6th TWSC Future Conditions
3: Site Drive & Robbins Road AM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection
Int Delay, s/veh 0.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 285 7 6 324 19 15
Future Vol, veh/h 285 7 6 324 19 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 310 8 7 352 21 16
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 318 0 680 314
          Stage 1 - - - - 314 -
          Stage 2 - - - - 366 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1242 - 417 726
          Stage 1 - - - - 741 -
          Stage 2 - - - - 702 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1242 - 414 726
Mov Cap-2 Maneuver - - - - 515 -
          Stage 1 - - - - 737 -
          Stage 2 - - - - 702 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 11.5
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 591 - - 1242 -
HCM Lane V/C Ratio 0.063 - - 0.005 -
HCM Control Delay (s) 11.5 - - 7.9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0 -



HCM 6th Signalized Intersection Summary Future Conditions
1: 172nd Avenue & Robbins Road PM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 51 374 68 81 281 53 108 259 88 89 184 51
Future Volume (veh/h) 51 374 68 81 281 53 108 259 88 89 184 51
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 0.99 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1885 1885 1885 1870 1870 1870 1841 1841 1841
Adj Flow Rate, veh/h 58 425 77 88 305 58 121 291 99 101 209 58
Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.89 0.89 0.89 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 1 1 1 2 2 2 4 4 4
Cap, veh/h 440 600 109 346 614 117 319 441 477 298 322 89
Arrive On Green 0.06 0.39 0.39 0.07 0.40 0.40 0.07 0.24 0.24 0.07 0.23 0.23
Sat Flow, veh/h 1781 1537 278 1795 1536 292 1781 1870 1558 1753 1381 383
Grp Volume(v), veh/h 58 0 502 88 0 363 121 291 99 101 0 267
Grp Sat Flow(s),veh/h/ln 1781 0 1816 1795 0 1828 1781 1870 1558 1753 0 1764
Q Serve(g_s), s 1.7 0.0 21.0 2.5 0.0 13.4 4.5 12.7 4.2 3.8 0.0 12.3
Cycle Q Clear(g_c), s 1.7 0.0 21.0 2.5 0.0 13.4 4.5 12.7 4.2 3.8 0.0 12.3
Prop In Lane 1.00 0.15 1.00 0.16 1.00 1.00 1.00 0.22
Lane Grp Cap(c), veh/h 440 0 708 346 0 731 319 441 477 298 0 412
V/C Ratio(X) 0.13 0.00 0.71 0.25 0.00 0.50 0.38 0.66 0.21 0.34 0.00 0.65
Avail Cap(c_a), veh/h 473 0 708 361 0 731 325 441 477 309 0 412
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 15.0 0.0 23.1 16.5 0.0 20.2 24.1 31.1 23.2 24.0 0.0 31.2
Incr Delay (d2), s/veh 0.1 0.0 5.9 0.4 0.0 2.4 0.7 7.5 1.0 0.7 0.0 7.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 9.6 1.0 0.0 5.9 1.8 6.2 1.6 1.6 0.0 6.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.1 0.0 29.0 16.9 0.0 22.6 24.9 38.7 24.2 24.7 0.0 38.9
LnGrp LOS B A C B A C C D C C A D
Approach Vol, veh/h 560 451 511 368
Approach Delay, s/veh 27.6 21.5 32.6 35.0
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.7 41.1 11.2 27.0 9.9 42.0 10.9 27.2
Change Period (Y+Rc), s 4.5 6.0 4.5 6.0 4.5 6.0 4.5 6.0
Max Green Setting (Gmax), s 7.0 34.0 7.0 21.0 7.0 34.0 7.0 21.0
Max Q Clear Time (g_c+I1), s 4.5 23.0 6.5 14.3 3.7 15.4 5.8 14.7
Green Ext Time (p_c), s 0.0 2.4 0.0 0.8 0.0 2.0 0.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 28.9
HCM 6th LOS C



HCM 6th TWSC Future Conditions
2: Robbins Road & S. Griffin Street PM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection
Int Delay, s/veh 3.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 109 360 313 102 59 80
Future Vol, veh/h 109 360 313 102 59 80
Conflicting Peds, #/hr 4 0 0 4 4 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 91 91 82 82 68 68
Heavy Vehicles, % 3 3 7 7 4 4
Mvmt Flow 120 396 382 124 87 118
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 510 0 - 0 1088 449
          Stage 1 - - - - 448 -
          Stage 2 - - - - 640 -
Critical Hdwy 4.13 - - - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.227 - - - 3.536 3.336
Pot Cap-1 Maneuver 1050 - - - 237 606
          Stage 1 - - - - 639 -
          Stage 2 - - - - 521 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1046 - - - 208 603
Mov Cap-2 Maneuver - - - - 303 -
          Stage 1 - - - - 563 -
          Stage 2 - - - - 519 -
 

Approach EB WB SB
HCM Control Delay, s 2.1 0 16.3
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1046 - - - 303 603
HCM Lane V/C Ratio 0.115 - - - 0.286 0.195
HCM Control Delay (s) 8.9 - - - 21.6 12.4
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.4 - - - 1.2 0.7



HCM 6th TWSC Future Conditions
3: Site Drive & Robbins Road PM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection
Int Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 461 26 11 382 16 8
Future Vol, veh/h 461 26 11 382 16 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 83 83 83 88
Heavy Vehicles, % 4 4 7 7 7 4
Mvmt Flow 524 30 13 460 19 9
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 554 0 1025 539
          Stage 1 - - - - 539 -
          Stage 2 - - - - 486 -
Critical Hdwy - - 4.17 - 6.47 6.24
Critical Hdwy Stg 1 - - - - 5.47 -
Critical Hdwy Stg 2 - - - - 5.47 -
Follow-up Hdwy - - 2.263 - 3.563 3.336
Pot Cap-1 Maneuver - - 992 - 255 539
          Stage 1 - - - - 575 -
          Stage 2 - - - - 608 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 992 - 252 539
Mov Cap-2 Maneuver - - - - 380 -
          Stage 1 - - - - 568 -
          Stage 2 - - - - 608 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 14.2
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 420 - - 992 -
HCM Lane V/C Ratio 0.068 - - 0.013 -
HCM Control Delay (s) 14.2 - - 8.7 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0 -



Queuing and Blocking Report Future Conditions
AM Peak Hour

Main Street Capital - Robbins Road PUD SimTraffic Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection: 1: 172nd Avenue & Robbins Road

Movement EB EB WB WB NB NB NB SB SB
Directions Served L TR L TR L T R L TR
Maximum Queue (ft) 48 206 69 172 100 100 70 104 182
Average Queue (ft) 13 89 23 74 38 41 24 32 79
95th Queue (ft) 39 161 53 143 81 93 58 76 151
Link Distance (ft) 570 360 429 599
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 165 165 65
Storage Blk Time (%) 8 0 4 1 15
Queuing Penalty (veh) 2 0 2 2 7

Intersection: 2: Robbins Road & S. Griffin Street

Movement EB EB WB SB SB
Directions Served L T TR L R
Maximum Queue (ft) 109 12 84 66 70
Average Queue (ft) 43 1 11 21 31
95th Queue (ft) 88 9 47 52 58
Link Distance (ft) 405 746 555
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 1
Queuing Penalty (veh) 1

Intersection: 3: Site Drive & Robbins Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 18 54
Average Queue (ft) 1 21
95th Queue (ft) 10 48
Link Distance (ft) 498
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 14



Queuing and Blocking Report Future Conditions
PM Peak Hour

Main Street Capital - Robbins Road PUD SimTraffic Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection: 1: 172nd Avenue & Robbins Road

Movement EB EB WB WB NB NB NB SB SB
Directions Served L TR L TR L T R L TR
Maximum Queue (ft) 199 325 134 227 135 296 228 120 265
Average Queue (ft) 37 163 38 108 56 130 39 63 139
95th Queue (ft) 113 276 89 193 111 228 113 124 242
Link Distance (ft) 570 360 429 599
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 165 165 65
Storage Blk Time (%) 22 0 10 5 6 32
Queuing Penalty (veh) 12 1 8 9 14 29

Intersection: 2: Robbins Road & S. Griffin Street

Movement EB EB WB SB SB
Directions Served L T TR L R
Maximum Queue (ft) 78 21 49 91 73
Average Queue (ft) 32 1 4 34 35
95th Queue (ft) 64 13 24 69 63
Link Distance (ft) 395 746 555
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 3: Site Drive & Robbins Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 34 60
Average Queue (ft) 2 20
95th Queue (ft) 17 50
Link Distance (ft) 485
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 73
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