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1 
ITB # 24-417 

GENESEE COUNTY PURCHASING
A Division of the Genesee County Office of Fiscal Services

COUNTY ADMINISTRATION BLDG 
1101 BEACH STREET, ROOM 361, 

FLINT, MICHIGAN  48502
Phone: (810) 257-3030          Fax (810)257-3380   

Genesee County Michigan
   Chrystal Simpson, CPA

Chief Financial Officer

December 05, 2024 

GENESEE COUNTY INVITATION TO BID (ITB) #24-417

Sealed bids will be received until 2:00 p.m. (EST), Thursday, January 30, 2025, at the Genesee County 
Purchasing Department, 1101 Beach Street, Room 361, Flint, MI, 48502 for the Flint River Restoration 
– Phase 2 project as requested by the Genesee County Parks and Recreation Commission.

This procurement is conducted in accordance with the Genesee County Purchasing Regulations, a copy
of which is on file and available for inspection at the Genesee County Purchasing Department. 

A  pre-bid meeting will be held on Tuesday, January 7, 2025, at 10:00 AM (Local Time).
This meeting will be held at Genesee County’s Administration Building, 1101 Beach St., Flint, MI 48502 
in Rm. 301.  All contractors submitting a bid m  attend the  pre-bid meeting and arrive within a 
reasonable time following the start of the meeting.  This meeting will afford contractors the opportunity 
to obtain information about this project and ask any questions directly related to this solicitation in 
person. Sub-contractors are encouraged to attend as well.  Please note that an attendance 
sheet will be circulated and placed on file. Failure to this meeting shall result in disqualification of a 
Contractor’s bid. 

Each offeror is responsible for labeling the exterior of the sealed envelope containing the bid 
response with the bid number, bid name, bid due date and time, and your firm’s name. The bid request 
number and due date for this ITB are: 
DUE DATE: 2:00 p.m.(EST), Thursday, January 30, 2025
1st SET OF QUESTIONS SUBMITTAL DUE DATE 12:00 pm (EST), Friday, January 3, 2025

PRE-BID MEETING Tuesday, January 7, 2025 @ 10:00 am (EST)
DUE DATE FOR SUBMISSION OF QUESTIONS
AFTER PRE-BID MEETING

Tuesday, January 14, 2025 before 5:00 pm
(EST)

BID REQUEST NUMBER #24-417

Derrick Jones, Purchasing Administration

bid2\2024\24-417
Attachments

GENESEE COUNTY IS AN EQUAL OPPORTUNITY EMPLOYER
Genesee County Michigan
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ITB #24-417 FLINT RIVER RESTORATION - PHASE 2 

SECTION 1 - INSTRUCTIONS TO PROPOSERS 

Sealed bids will be received until 2:00 PM (EST), Thursday, January 30, 2025 at
the Genesee County Purchasing Department, 1101 Beach Street, Room 361, Flint,
MI, 48502.  The Genesee County Purchasing Department hours of operation are
8:00 a.m. to 5:00 p.m., closed holidays and furlough days, check website for closed
days.  Label the envelope containing the bid response as described on page 1.
LATE BIDS AND BIDS SENT BY FACSIMILE OR E-MAIL WILL NOT BE
ACCEPTED.

A   pre-bid meeting will be held on Tuesday, January 7, 2025, at
10:00 AM (Local Time). This meeting will be held at Genesee County’s
Administration Building, 1101 Beach St., Flint, MI 48502 in Rm. 301.   All
contractors submitting a bid m  attend the  pre-bid meeting and arrive
within a reasonable time following the start of the meeting.  This meeting will afford
contractors the opportunity to obtain information about this project and ask any
questions directly related to this solicitation in person.  Sub-contractors are
encouraged to attend as well.  Please note that an attendance sheet will be
circulated and placed on file.  Failure to this meeting shall result in disqualification of
a Contractor’s bid.

Submit one original and one paper copy of your bid.  After the bid closes,
Genesee County’s Purchasing Department will contact you to send us an
electronic version of your bid via e-mail.  All bids become the property of
Genesee County.  The original must include a signature on the Signature Page of a
person authorized to make a binding offer.  Failure to provide the required number
of duplicate copies may result in rejection of your bid.  Bids may not be submitted at
the MITN site for this offering.

The County Building will be open for vendors to drop off their submissions. The
County has adopted rules for individuals that enter the premise that are in
compliance with State regulations. Please note that individuals who enter the
County Building must show security guard your bid envelope, have on the proper
face covering, and may be subjected to screening and answering questions before
entering the building. Upon entrance, please proceed to Rm. 361 to drop off your
bid.

All submissions will be time stamped by an individual within the Office of Fiscal
Service Department. The only acceptable evidence of the time of receipt of the
submissions is that of the time clock that resides within said department. It is each
Bidder’s responsibility to ensure that its bid is time stamped by the Fiscal Services
Department by the deadline. This responsibility rests entirely with the Bidder,
regardless of delays resulting from postal handling or for any other reasons. Bids
will be accepted at any time during the normal course of business only, said hours
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being 8:00 a.m. to 4:00 p.m. Local Time, Monday through Friday, legal holidays as 
an exception. 
 

6. Please carefully review this document.  It provides information necessary to aid 
participating vendors in formulating a thorough response.  A formal, comprehensive 
review period will be conducted to ensure that Genesee County selects the best 
possible vendor that will provide the best value and service. 

 
7. Michigan Inter-governmental Trade Network (MITN) – an alternate review of this 

project can be done under bid # 24-417 FLINT RIVER RESTORATION - PHASE 2 
RE-BID:   https://www.bidnetdirect.com/mitn 

Genesee County has partnered with BidNet as part of the Michigan Inter-
governmental Trade Network and will post their bid opportunities to this 
site.  As a vendor, you can register with Michigan Inter-governmental 
Trade Network (use hyperlink or 
https://www.mitn.info/Registration.asp?ID=2340) and be sure that you see 
all available bids and opportunities.  By selecting automatic bid 
notification, your company will receive emails once Genesee County has a 
bid opportunity that matches your company's business.  In addition, the 
site handles bid opportunities, ITBs, and RFQs for other member 
governmental agencies.  If you need help registering, please call Michigan 
Inter-governmental Trade Network support department toll free 1-800-835-
4603. 

 
8. All communications, any modifications, clarifications, amendments, questions, 

responses or any other matters related to this ITB, shall be made by and through 
the purchasing contact reference in this solicitation.  No contact regarding this 
solicitation made with other County employees is permitted.  Any violation of this 
condition may result in immediate rejection of bid. 

 
9. All prospective proposers shall be responsible for routinely checking the Genesee 

County Purchasing Department website at:  Microsoft Word - PURCHASING 
REGULATIONS 8222016 for issued addenda and other relevant information.  
Genesee County shall not be responsible for the failure of a prospective proposer to 
obtain addenda and other information issued at any time related to this ITB. 

 
10. A sample of a contract is attached to this ITB.  After the award is made to the 

successful proposer, the County and the successful proposer will negotiate a final 
contract that substantially conforms to said contract.  Any exceptions to the terms 
and conditions of the contract and this ITB must be clearly set forth in your bid and 
referenced on company letterhead.  The County will not entertain negotiations to 
change any terms and conditions of the contract or ITB unless those changes are 
requested in your bid. 

 
11. The County of Genesee requires a signed Genesee County Insurance Checklist 

with each bid submitted.  Insurance required per the specifications governing this 
work must be provided prior to the contract starting date and kept in full effect and 
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compliance during entire contract period.  Failure to comply with these provisions 
will cause termination of the contract.  

 
The contractor agrees to be responsible for any loss or damage to property or 
persons due to the performance of services herein contracted and further agrees to 
indemnify and defend the County of Genesee against all claims or demands 
whatsoever, and to hold the County of Genesee harmless from any loss or damage 
resulting therefrom. 
 

12. Bid Format:  Bids must be submitted in the format outlined in Section 7.  
IMFORMATION REQUIRED FROM PROPOSERS to be deemed responsive. 
 

13. Local Preference for Genesee County and Veteran Owned Businesses:  
Unless the funding source for the contract prohibits such preferences, within 5 
business days of bid opening, if the lowest responsive responsible bidder is not a 
Genesee County Business or a Veteran-Owned Business, a Genesee County 
Business or Veteran-Owned Business who has submitted a responsive bid that is 
no more than 5% higher than the lowest responsive bid may submit an amended 
bid to the Purchasing Manager.  In the event that there are multiple Preferred 
Businesses that would qualify for an opportunity to submit an amended bid, only the 
Preferred Business submitting the lowest qualifying bid may submit an amended 
bid.  A Preferred Business who is the lowest responsive responsible bidder may not 
amend their bid pursuant to this section.  Amended bids submitted by Preferred 
Businesses in this manner shall be considered along with other responsive bids 
submitted by responsible bidders. 
 

14. Contractors are to utilize the forms that are contained in this packet. 
 
SECTION 2 - STANDARD TERMS & CONDITIONS 
 
View Genesee County’s Standard Terms and Conditions by going to the following link: 
Std T C SECTION 2016.pdf (revize.com) 
 
SECTION 3 - ADDITIONAL TERMS & CONDITIONS 
 
1. Purpose:  Through this ITB, Genesee County (“the County”) is soliciting bids 

from qualified contractors who can provide labor and materials for the restoration 
of the Flint River per this specification. 

 
2. Issuing Office:  This ITB is issued by the Genesee County Purchasing 

Department on behalf of the Genesee County Park and Recreation Department. 
The contact person is Derrick Jones, Purchasing Administrator, Genesee 
County, 1101 Beach Street, Room 361, Flint, Michigan 48502, phone: 
(810)-257-3851, fax: (810) 257-3380 and djones@.geneseecountymi.gov.  Email 
is the preferred method of contact.  
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Bid Bond:  A bid bond is required upon submission of bid.  Contractor must
furnish a bid bond or cashier’s check (payable to Treasurer, County of Genesee)
equal to five percent (5%) of the total amount of the submitted bid price.

Questions & Inquiries:  Questions regarding this ITB shall be submitted in
writing and received before 12:00 pm on Friday, January 3, 2025 to the
Genesee County Purchasing Department as listed above.  E-mail is the preferred
method of contact for all inquiries concerning this ITB, and please entitled the
subject line of your e-mail as follows:  Question(s) for ITB # 24-417.  No verbal
interpretation to any respondent as to the meaning of any requirement stated in
this ITB shall be binding on Genesee County.  Contractors who have attended
the  pre-bid meeting will also be allowed to submit questions no later
than Tuesday, January 14, 2024, before 5:00 PM.

Addenda:  Genesee County reserves the right to amend and provide clarification
of this ITB prior to the date for bid submission.  In such an event, an addendum
will be posted on the Purchasing Department website
(https://www.geneseecountymi.gov/departments/fiscal_services/purchasing_depar
tment/current_bids2023.php).  Further, all proposers shall acknowledge having
seen any and all addendums issued (1, 2, 3, etc.) on the Signature Page.

Bid Considerations:  All costs incurred in the preparation of a response to this
ITB or any costs prior to approval of the contract by Genesee County and formal
notification to the selected proposer will be the responsibility of the respondent,
and will not be reimbursed by Genesee County.  Bids should be prepared simply
and economically, providing a straightforward, concise description of the
proposer’s ability to meet the requirements of this ITF.

Responsive Bids:  To ensure proper consideration, all proposers are
encouraged to submit a complete response to this ITF using the format outlined in
Section 7, INFORMATION REQUIRED FROM PROPOSERS.  In addition, at
least one of the paper bids must be signed with an original signature of the
official authorized to bind the proposer to its provisions.

Bid Modifications:  Clarifications, modifications, or amendments to any Bid that
has been submitted, but prior to the Bid Opening Date, may be made only within
the discretion and written approval of the Purchasing Manager.

Withdrawal of Bid:  Bids may only be withdrawn by a proposer with written
notice prior to the date and time set for the opening of bids.

Validity Period:  Any bid submitted as a result of this Invitation to Bid shall 
be binding on the proposer for 120 calendar days following the due date.

Right To Reject:  Genesee County reserves the right to reject any and all bids
received in response to this ITB.
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12. Disclosure:  All information in an offeror’s bid is subject to disclosure under the 
provisions of Public Act N. 442 of 1976 known as the “Freedom of Information 
Act”.  This Act also provides for the complete disclosure of contracts and 
attachments thereto.  In the event that a proposer wishes to designate any portion 
of their submission as “confidential” or “proprietary,” the proposer must contact the 
Purchasing Manager prior to submission of the bid.  All requests regarding 
disclosure and requests for confidentiality of a bid response to this ITB shall be 
submitted in writing and received no later than Wednesday, January 22, 2025 by 
12:00 p.m. (EST), to the Genesee County Purchasing Department as listed 
above. 

 
13. Errors, Omissions, And Discrepancies:  If a Proposer discovers any ambiguity, 

conflict, discrepancy, omission, or other error in the ITB, it shall immediately notify 
the Genesee County Purchasing Manager of such error in writing and request 
modification or clarification of the document prior to the deadline for submitting 
questions.  Genesee County will make modifications by issuing a written 
addendum.  The proposer is responsible for clarifying any ambiguity, conflict, 
discrepancy, omission, or other error in the Invitation for Bids prior to submitting a 
bid or it shall be waived. 

 
14. Best and Final Offers:  Discussions may be undertaken with those proposers 

whose bid, based on the evaluation criteria stated herein, has been determined to 
be reasonably susceptible of being selected for award.  After discussions are 
held, and prior to award, proposers may be allowed the opportunity to submit 
revisions to their bids for the purpose of obtaining best and final offers.   

 
During the aforementioned procedures, neither the names of any of the proposers 
nor the contents of any bid will be disclosed until the completion of negotiations 
and revision of bids (Best and Final Offers).   

 
The contract that may be entered into will be awarded based on the bid response 
and, where applicable, the Best and Final Offer that is the most advantageous to 
Genesee County, per the evaluation criteria included in this ITB. 

 
15. Prime Contractor Responsibilities:  The successful offeror(s) shall be required 

to assume responsibility for all services offered in the bid regardless of who 
produces them.  Further, the County will consider the successful offeror to be the 
sole point of contact with regard to contractual matters, including payment of any 
and all charges resulting from the contract. 

 
16. Non-Assignability:  The contract may not be assigned, transferred, or conveyed 

by the Contractor without the expressed written consent of Genesee County.  
 
17. Independent Contractor:  It is understood and agreed to, by and between the 

Contractor and Genesee County, that any and all acts that the Contractor or its 
personnel, employees, and servants perform pursuant to the terms of the 
Contract shall be undertaken as independent contractors and not as employees 
of Genesee County by or with a contract or agreement, nor impose any liability 
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upon Genesee County.  All acts and contracts of the Contractor shall be in its own 
name and not in the name of Genesee County. 

 
18. Subcontracts:  The Contractor shall not enter into subcontracts to this 

Agreement with additional parties without obtaining prior written approval of 
Genesee County.  A condition of granting such approval is that such 
subcontractors shall be subject to all conditions and provisions of this contract.  
The Contractor shall be responsible for the performance of all subcontractors. 

 
19. Statement of Exceptions:  The proposer shall furnish a statement on company 

letterhead giving a complete description of all exceptions to the terms, conditions, 
and specifications set forth in the bid.  Failure to furnish this statement shall mean 
that the proposer agrees to meet all requirements set forth in this solicitation. 

 
20. Acceptance of Bid Content:  It is proposed that, if a contract is entered into as a 

result of this ITB, the ITB will serve as the basis for the contract.  The contents of 
the bid of the successful offeror may become contractual obligations if a contract 
is issued.  Failure of the successful offeror to accept these obligations will result in 
cancellation of contract award.   

 
21. Termination for Misrepresentation:  If the successful proposer receives a 

contract and is subsequently found to have misrepresented any information in its 
bid and/or Best and Final Offer submission, the contract may be terminated at the 
discretion of Genesee County. 

 
22. Acceptable Deviations:  The decision of Genesee County shall be final as to 

what constitutes acceptable deviations from specifications or requirements. 
 
23. News Release:  News releases pertaining to this ITB or the services to which it 

relates will not be made without prior written Genesee County approval, and then 
only in accordance with the instructions from the contract administrator.  No 
information regarding the procurement and services shall be released without 
prior approval of the contract administrator. 
 

24. Tax:  Genesee County is a Michigan Municipal Corporation and as such it is 
exempt from Federal Excise Tax and Michigan Sales Tax. 
 

SECTION 4 - QUALIFICATIONS OF PROPOSERS 
 
In order to qualify for award, a proposer shall have the capability in all respects to perform 
the work and the integrity and reliability, which will assure good faith performance.  This 
requirement shall include, but is not limited to, the availability of the appropriate financial, 
material, equipment, facility, personnel, ability, expertise and experience necessary to 
meet all procurement requirements. 
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No bid will be considered from any proposer unless known to be skilled and regularly 
engaged in work of a character similar to that covered by the solicitation documents. 
 
At a minimum, the following requirements are necessary for consideration of contract 
award: 
 
1. Proposer shall be financially stable and have the financial wherewithal to carry 

out the requirements of this solicitation. 
 
2. The proposer must have a minimum of five (5) years of previous direct 

experience in restoration, of this size and magnitude, as specified in this bid. Firm 
shall have completed work similar in material, design, and extent to that indicated 
for this Project with a record of successful in-service performance. 

 
3. Services provided/worked performed by the proposer for clients identified as 

references must be described as superior or better by the proposer’s references.   
 
4. Willingness to supply information requested by the COUNTY concerning a 

determination of its responsibility.  If the proposer fails to supply any requested 
information, the COUNTY will base its determination of responsibility upon any 
available information or may find the proposer non-responsive if such failure is 
unreasonable. 

 
If a proposer does not convince Genesee County that it possesses the above 
qualifications with the bid submission, Genesee County shall not consider its bid for award.  
 
SECTION 5.  SCOPE OF WORK AND TECHNICAL SPECIFICATION 
Contractor can view scope of work and drawings by going to the following link:  Current 
Bids   
 
SECTION 6.  SUPPLEMENTAL CONDITIONS 
 
1. Reference Form:  All proposers shall include information for current or prior 

project references similar to the requested services referenced in this solicitation 
(see Reference Page).  The name, address, and telephone numbers of the 
appropriate contact for each reference shall be submitted as part of the bid.  
Particular attention will be paid to references from other municipalities and/or 
public sector entities in the state of Michigan. 

 
2. Surety Bonds: 

A. Performance Bond:  The successful proposer must provide a Performance 
Bond insuring the Contractor’s performance of awarded 
structures/projects. 

 
B. Payment Bond:  The successful proposer must provide a Materials & 

Labor Payment Bond insuring that the Contractor’s subcontractors will be 
paid according to their subcontracts. 
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C. Maintenance Bond:  The successful proposer must provide a 24 month 
maintenance bond insuring the Contractor’s performance of awarded 
project.  The maintenance bond commences with final acceptance of 
project completion. 

 
 D. General Conditions:  The Performance, Payment, and Maintenance Bonds 

must be issued by a surety authorized to issue bonds in the State of 
Michigan and must have a penal amount at least equal to 100% of the 
total amount due to the Contractor under this Agreement.  In addition, the 
surety bonds must be submitted to the County as a condition of contract 
execution.  The County reserves the right to reject any surety proposed by 
the successful proposer if the County, in its sole discretion, determines 
that the surety proposed by the successful proposer is unable to provide 
adequate protection for the County. 

 
3. Payment:  Payments shall be made to the contractor, which will be agreed upon 

before execution of contract, upon receipt of an invoice.  The County will retain 
10% of amount on invoice, and upon approval of invoice, payment is remitted 
within 30 days.  Final payment of retained funds will be remitted upon final 
inspection of the work that has been performed and receipt of Maintenance 
Bond. (discuss further) 

  
4. Permits and Fees:  The successful proposer/contractor shall be responsible for 

all permits and fees associated with the successful completion of the work 
relevant to this solicitation. 

 
5. Prevailing Wage:  This project does not require that consideration is only given 

to bids that provide that the Contractor and all subcontractors pay a prevailing 
wage.   However, the County may place priority on Contractors who voluntarily 
agree to pay laborers and mechanics not less that the prevailing wage rates and 
fringe benefits for corresponding classes of laborers and mechanics employed 
for this project.  If a Contractor wishes to demonstrate use of prevailing wages in 
response to this bid the Contractor shall submit the wage determinant at the time 
of submission.   Prevailing wages rate may be obtained through the United 
States Department of Labor which can be found at www.DOL.gov. 

 
 Bidding contractors understand and agree that if funding sources for the project 

change and federal funds are used for completion of the project that the federal 
Davis-Bacon Act requirements for prevailing wages would require the Contractor 
to provide pre-vailing wages.  The County reserves the right, if required by state 
or federal law, to require that the successful contractor provide prevailing wages 
and the successful contractor acknowledges and agrees that any such 
requirement imposed by state or federal law shall not increase the cost of 
services provided by the successful contractor. 
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SECTION 7 - INFORMATION REQUIRED FROM PROPOSERS 
 (BID FORMAT) 
 
In order to be deemed responsive, bids must be submitted in the format outlined below: 
 
Administrative Bids 
 
1) Work Plan:  Describe in narrative form your plan for accomplishing the work.  Include 

in the work plan the time frame or schedule to which you would adhere based on 
staffing and current workload from all clients.  Include the number of labor hours you 
have allocated for each task including cost per labor hour.  State the amount of time 
for completion from the date of Notice to Commence. 
 

2) Business organization:  State the full name and address of your organization, and, if 
applicable, the branch office or other subordinate element that will perform or assist 
in performing the work.  Include the names and phone numbers of personnel at your 
organization authorized to negotiate the proposed contract. 

 
3) Labor Requirements, Staff Qualifications & Experience:  The contractor must be able 

to provide an appropriate, experienced and knowledgeable team.  Include the 
number personnel by skill and qualification that will be involved in providing the 
services.  Identify key individuals by name and title who will be assigned to this 
project.  Provide licensing and other qualifications of key personnel that are 
proposed to be involved in the project.   

 
4) Statement of the Project:  State in precise terms your understanding and 

interpretation of the project requirements.  Include a narrative description of the 
product that will be delivered. 
a) Description of your company’s “Safety Program" to be used while performing the 

required services.  Include a copy of the Safety Program. 
b) Please describe any lawsuits that were filed against your company in the last five 

(5) years and the results of those lawsuits. 
c) Please describe any mediation or arbitrations your company has been involved 

with in the last five (5) years and the results of those arbitrations/mediations. 

5) Furnish a bid bond or cashier’s check (Payable to Genesee County Treasurer) equal 
to 5 percent (5%) of the total amount of the submitted bid price. 

 
6) Additional information and comments include any other information that is believed 

to be pertinent, but not specifically asked for elsewhere.   
 

Submit the required submittals contained in the ITB that are required to substantiate a 
responsive bid as indicated below. 

 
1. Statement of Exceptions:  See Section 1.7 for clarification. 

 

2. Bid forms (located in the section entitled “Forms”) 
 

3. Signed Signature Page  (located in the section entitled “Forms”) 
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4. Executed Insurance Checklist   (located in the section entitled “Forms”)  

 
5. References:  Prior experience with similar projects is essential for any firm to 

provide the services required in this solicitation.  This section shall consist of a 
minimum of three (3) references with project descriptions.  In addition, contact 
information for each reference shall be provided with the name, address, phone 
number and email address.  The contacts for each reference must be 
knowledgeable of the offeror’s performance on the referenced project and the 
scope of services performed by the proposer.  This form is located in the section 
entitled “Forms.” 
 

6. Familial Relationship Sworn Statement   (located in the section entitled “Forms”)   
 

7. Sworn and Notorized Affidavit of Compliance  
 

SECTION 8 - EVALUATION CRITERIA & SELECTION PROCEDURE 
 
It is the intent of Genesee County (the County) to conduct a comprehensive, fair, and 
impartial evaluation of the bids received.  The Contract shall be awarded to the lowest 
and/or most responsive and or most responsible qualified Bidder provided, however, the 
COUNTY may for good cause reject any Bid even though it may be the lowest.  
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SIGNATURE PAGE 
GENESEE COUNTY ITB #24-417 

 
The undersigned represents that he or she: 
 

1. is duly authorized to make binding offers on behalf of the company, 
2. has read and understands all information, terms, and conditions in the ITB, 
3. has not engaged in any collusive actions with any other potential proposers for this ITB, 
4. hereby offers to enter into a binding contract with Genesee County for the products and services 

herein offered, if selected by Genesee County within 120 days from bid due date, 
5. certify that it, its principals, and its key employees are not “Iran linked businesses,” as that term is 

described in the Iran Economic Sanctions Act, P.A. 2012, No. 517, codified as MCL 129.311, et 
seq. 

6. acknowledges the following addenda ___________________ issued as part of the ITB: 
 
Conflict of Interest:   
 

____To the best of our knowledge, the undersigned firm has no potential conflict of interest due to any 
other County contracts, or property interest for this bid. 

 
____The undersigned firm by attachment to this form, submits information which may be a potential 

conflict of interest due to other County contracts, or property interest for this Bid. 
 
Exceptions to Solicitation and/or Standard Contract:  NO_____    YES_____ (include attached statement) 
 
Name (typed):        
 
Signature:         Title:       
 
Company:        
 
Federal Employee Identification Number (FEIN): _____________________     
 
DUNS Number: ___________________________________ 
 
Date:        
 
 
Contact Person of company representative for matters regarding this ITB 
 
             
CONTACT NAME                                     POSITION 
 
          
E-MAIL 
 
             
MAILING ADDRESS    CITY  STATE  ZIP CODE 
 
             
PHONE                               FAX 
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GENESEE COUNTY INSURANCE CHECKLIST 
 

Profess ional Service  Cont ract : ITB #24-417 Flin t  Riverfron t  Res tora t ion  – Phase  2 
 
Coverage  Required  Lim it s   (Figures  denote  m in im um s) 

  X   1.  Workers' Compensation Statutory limits of Michigan 
 
  X    2.  Employers' Liability $500,000 accident/disease 
    $1,00,000 policy limit, disease 
     Including Premises/operations  
 
  X    3.   General Liability $1,000,000 per occurrence with $2,000,000 
aggregate 
     Including Products/Completed Operations and 
     Contractual Liability 
        4.  Professional liability $1,000,000 per occurrence with $2,000,000 
aggregate 
     Including errors and omissions 
         5. Medical Malpractice $200,000 per occurrence $800,000 in aggregate  
  
  X     6. Automobile liability $1,000,000 combined single limit each accident- 
       Owned, Hired, Non-owned. 
  X     7.  Umbrella liability/Excess Coverage $2,000,000 BI & PD and PI 
 
    X     8.     Genesee County named as an additional insured on all policies other than workers' 

compensation via endorsement.  A copy of the (blanket or specific) Additional Insured 
endorsement must be included with the certificate. 

 
      X     9.  Other insurance required:   
  Environmental Impairment/Pollution Liability Insurance - $1,000,000 limit. 

Genesee County added as additional insured. Scope of work responses will 
determine if higher limits are required. 

  Installation Floater “Special Form” for all materials and equipment. Owner’s and 
Contractor’s Protective Liability Policy (OCP) $2,000,000 limit. Project Owner: 
Genesee County. 

 
     X      10.  Other insurance:   
  Builders Risk Cost $ Determined based on project cost and scope of work. 
   
    X      11. Best's rating:  A VIII or better, or its equivalent (Retention Group Financial Statements) 

    X      12. The certificate must state bid number and title. 

    X      13. A 30-day notice of cancellation or non-renewal is required for all policies. 
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Insurance Agent's Statement 
 
I have reviewed the requirements with the bidder named below.  In addition: 
 
The above required policies carry the following deductibles: 
 
____________________________________________________________________________ 
 
Liability policies are: occurrence _____ claims made _____ 
 
_______________________________________ ___________________________________ 
 Insurance Agent Signature 
 

Prospective Contractor’s Statement 
 
I understand the insurance requirements and will comply in full if awarded the contract. 
 
_______________________________________ ___________________________________ 

Contractor Signature              
 
 
Required  genera l insurance  provis ions  a re  provided  in  the  checklis t above .  These  a re  based  on  the  contract and  exposures  
of the  work to  be  com ple ted  under the  con tract.  Modifica tions  to  th is  checklis t m ay occur a t any tim e  prior to  s ign ing  o f the  
contract.  Any changes  will require  approva l by the  vendor/contractor, the  departm ent, and  County Risk Manager.  To  the  
degree  poss ib le , a ll changes  will be  m ade  as  soon  as  feas ib le . 
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SECTION 00 21 13.42 
FAMILIAL RELATIONSHIP SWORN STATEMENT  

  
_____________________________________________does hereby disclose that:        

(Company Name)  

  

_____   YES, There exists a familial relationship between the Genesee County representatives, members 
of their Board(s), Directors or Supervisor(s), officer(s) or employee(s) and the Owner(s), officer(s) or 
employee(s) of:   

 _________________________________________________________________________.  
  (Company Name)  

 Disclosure Between  
  

Name ______________________________     and      Name ______________________________  

Title      _______________________________                Title     _______________________________  

Relationship __________________________    Relationship ___________________________  

  

  

_____   NO, A familial relationship does not exist between the Genesee County representatives, 
members of their Board(s), Directors or Supervisor(s), officer(s) or employee(s) and the Owner(s), 
officer(s) or employee(s) of:  

_______________________________________________________________________.  

          (Company Name)  

  

Name (printed) __________________________________ Position______________________________  

Signature _______________________________________ Date _______________________________  

Notary Public (printed) _________________________________________________________________  

Signature _______________________________________ County ______________________________ 

Date _____________________________ My Commission Expires   _____________________________ 

Affix Notary Seal here:  
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SECTION 00 42 43 
 

PART 1 GENERAL 
1.01 OWNER 

A. Genesee County Parks and Recreation Commission, in coordination with its Parks and
Recreation Department

1.02 PROJECT 
A. Flint Riverfront Restoration

1.03 BIDDER INFORMATION 
A. Bidder Name:

B. By (Printed Name):

C. Signature:

D. Address:

E. Phone No:

F. Email:

G. The Bidder proposes and agrees, if their Bid is accepted, to enter into an Agreement with the
Genesee County Parks and Recreation Commission, in coordination with its Parks and
Recreation Department, in the form included in the Contract Documents to complete all Work
as specified or indicated in the Contract Documents for the Contract Price and within the
Contract Time indicated in the Agreement, and in accordance with the Contract Documents.

H. In submitting their Bid, Bidder represents, as more fully set forth in the Agreement, that;

1. Bidder has examined copies of all Contract Documents (consisting of Plans dated Ready
for Bidders date and Project Manual dated Ready for Bidders date) which he understands
and accepts as sufficient for the purpose, including any and all Addenda officially issued,
the receipt of which has been acknowledged.

2. Bidder has examined the surface and subsurface conditions where the Work is to be
performed, the legal requirements and local conditions affecting cost, progress, furnishing
or performance of the Work, and has made such independent investigations as Bidder
deems necessary.

3. Their Bid is genuine and not made in the interest of or on behalf of any undisclosed
person, firm or corporation and is not submitted in conformity with any Agreement or rules
of any group, association, organization or corporation; Bidder has not directly or indirectly
induced or solicited any other Bidder to submit a false or sham Bid; Bidder has not
solicited or induced any person, firm or a corporation to refrain from bidding; and Bidder
has not sought by collusion to obtain for himself any advantage over any other Bidder or
over the Owner.

I. The Bidder agrees to complete the Work, in accordance with the Contract Documents, for the
following Contract Price:



#1 - Base Bid
Item # Description Unit Quantity Unit Price Amount

General
1.1 Mobilization (5% max) LSUM 1 $ $
1.2 Temporary Project Signage LSUM 1 $ $
1.3 Vehicular & Pedestrian Traffic Maintenance & Control LSUM 1 $ $
1.4 Soil Erosion & Sedimentation Control LSUM 1 $ $
1.5 Audio-Video Survey LSUM 1 $ $
1.6 Construction Staking ALLOW 1 $ 50,000.00 $ 50,000.00
1.7 Construction Entrances, Access Roads & Ramps LSUM 1 $ $

Demolition
1.8 Clearing and Grubbing LSUM 1 $ $
1.9 Tree & Stump Removal EACH 20 $ $
1.10 Remove Park Signage EACH 6 $ $
1.11 Site Grading LSUM 1 $ $
1.13 Remove Structural Items, Market Stall Block Complete LSUM 1 $ $
1.16 Remove Structural Items, Amphitheater Block Complete LSUM 1 $ $
1.20 Remove Pavement, Concrete SYD 2,993 $ $
1.22 Remove & Reinstall Existing Pavers SFT 1,200 $ $
1.23 Remove Railing LFT 460 $ $
1.24 Remove Curb & Gutter LFT 8 $ $
1.25 Remove Bench EACH 21 $ $
1.26 Remove River Safety Ladder EACH $ $
1.27 Remove Light Pole & Foundation EACH 36 $ $
1.30 Remove Bollards EACH 7 $ $
1.34 Remove & Relocate Sculpture EACH 2 $ $
1.39 Remove Concrete Bench at Underpass LFT 65 $ $
1.40 Tree Protection Fence LFT 671 $ $
1.41 Remove Electrical, Complete LSUM 1 $ $

Construction
1.43 Sidewalk, Standard (4" Concrete unless otherwise noted) SFT 17,369 $ $
1.44 Sidewalk, Exposed Aggregate SFT 2,740 $ $
1.48 Pavers, Permeable SFT 3,154 $ $
1.49 Pavers, Standard SFT 2,911 $ $
1.52 Stone, River Access SFT 1,210 $ $
1.55 Structural, Market Stall Block Complete LSUM 1 $ $
1.58 Structural, Amphitheater Block Complete LSUM 1 $ $
1.64 Stairs, Standard SFT 433 $ $
1.74 Concrete Cleaning and Sealing LSUM 1 $ $
1.75 Hand Rail, Type A LFT 4,290 $ $
1.76 Hand Rail, Type A Modified LFT 23 $ $
1.77 Hand Rail, Type B LFT 177 $ $
1.78 Hand Rail, Saginaw Road Bridge LFT 285 $ $
1.80 Hand Rail, Existing, Cleaning and Painting LFT 990 $ $
1.85 Storm, 6" Perforated Underdrain LFT 1,409 $ $
1.86 Storm, 6" Non-Perforated Underdrain LFT 253 $ $
1.88 Storm, 8" HDPE LFT 30 $ $
1.89 Storm, 12" HDPE LFT 131 $ $
1.95 Storm, Catch Basin, Nyoplast, 24" Dia EACH 1 $ $
1.96 Storm, Catch Basin, Nyoplast, 36" Dia EACH 3 $ $
1.103 Tree Grate EACH 6 $ $
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Item # Description Unit Quantity Unit Price Amount
1.104 Boulders, Landscape EACH 19 $ $
1.106 Swinging Benches, Gametime Sway EACH 6 $ $
1.107 Benches, Landscapeforms Trapecio EACH 2 $ $
1.108 Benches, Victor Stanley Lily EACH 18 $ $
1.109 Picnic Tables, Forms and Surfaces Trio Table Ensemble EACH 2 $ $
1.115 Litter Bins, Victor Stanley SDC-45 EACH 8 $ $
1.116 Bike Rack, Tournesol Loop, Model LP-1920 EACH 1 $ $
1.117 River Egress Safety Ladders EACH 35 $ $
1.119 Lighting, (SA) Pedestrian Poles EACH 51 $ $
1.120 Lighting, (SB) Handrail Lights EACH 200 $ $
1.121 Lighting, (SC) In-Grade at Tunnels EACH 90 $ $
1.122 Lighting, (SD-N) New Feature Lighting Pole & New Floodlights EACH 3 $ $
1.125 Lighting, (SE) Lighted Bollard EACH 11 $ $
1.127 Lighting, (SG) Wall-Recessed Marker EACH 12 $ $
1.131 Lighting, Extra Materials LSUM 1 $ $
1.132 Lighting, Controls, Complete LSUM 1 $ $
1.133 Electrical Improvements - Complete LSUM 1 $ $
1.134 Restoration, Bioretention Area SFT 9,827 $ $
1.135 Restoration, Lawn SFT 6,225 $ $
1.137 Trees, Amelanchier grandifolia, 8' Ht EACH 7 $ $
1.138 Trees, Acer griseum, Clump 8' Ht EACH 3 $ $
1.139 Trees, Acer rubrum, 2.5" Cal. EACH 3 $ $
1.140 Trees, Acer saccharum, 2.5" Cal. EACH 4 $ $
1.141 Trees, Betula nigra, 10' Ht. Clump EACH 2 $ $
1.143 Trees, Cornus florida, 8' Ht. EACH 3 $ $
1.145 Trees, Gymnocladus dioicus, 2.5" Cal. EACH 1 $ $
1.147 Trees, Liquidambar styraciflua 'Cherokee', 2.5" Cal. EACH 6 $ $
1.148 Trees, Pinus flexilis 'Vanderwolfs Pyramid', 8' Ht. EACH 2 $ $
1.150 Trees, Quercus alba, 3" Cal. EACH 1 $ $
1.153 Shrubs, Rhus aromatica, 3 Gal. EACH 27 $ $
1.154 Shrubs, Juniperus horizontalis, 3 Gal. EACH 25 $ $
1.155 Ornamental Grasses, Pennisetum alopecuroides 'Hameln', 1 Gal. EACH 177 $ $
1.156 Ornamental Grasses, Panicum virgatum 'Shenandoah', 1 Gal. EACH 43 $ $
1.157 Groundcover, Pachysandra terminalis, 1 Qt EACH 527 $ $
1.158 Groundcover, Waldsteinia, 1 Qt EACH 308 $ $
1.159 Landscape Planting Soil & Mulch LSUM 1 $ $
1.160 Maintenance Contract: Year 1 LSUM 1 $ $
1.173 Contaminated Non-Hazardous Material Excavation & Disposal CYD 5,222 $ $
1.175 Lighting, Replace Existing Light Pole Fixtures EACH 35 $ $
1.176 USCG Life Ring EACH 2 $ $
1.177 Fishing Line/Monofilament Recycling Bin EACH 2 $ $

#1 Total - Base Bid …..................................................................................................................$

# 2 - Alternate - Playground Block
Item # Description Unit Quantity Unit Price Amount

General
2.1 Mobilization (5% max) LSUM 1 $ $
2.2 Temporary Project Signage LSUM 1 $ $
2.3 Vehicular & Pedestrian Traffic Maintenance & Control LSUM 1 $ $
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Item # Description Unit Quantity Unit Price Amount
2.4 Soil Erosion & Sedimentation Control LSUM 1 $ $
2.5 Audio-Video Survey LSUM 1 $ $
2.6 Construction Staking ALLOW 1 $ 30,000.00 $ 30,000.00
2.7 Construction Entrances, Access Roads & Ramps LSUM 1 $ $

Demolition
2.8 Clearing and Grubbing LSUM 1 $ $
2.9 Tree & Stump Removal EACH 19 $ $
2.10 Remove Park Signage EACH 2 $ $
2.11 Site Grading LSUM 1 $ $
2.17 Remove Structural Items, Playground Block Complete LSUM 1 $ $
2.20 Remove Pavement, Concrete SYD 1,235 $ $
2.21 Remove Pavement, Bituminous SYD 200 $ $
2.23 Remove Railing LFT 1,200 $ $
2.24 Remove Curb & Gutter LFT 400 $ $
2.25 Remove Bench EACH 7 $ $

2.27 Remove Light Pole & Foundation EACH 19 $ $
2.38 Remove Cabinet and Replace with Access Hatch EACH 1 $ $
2.40 Tree Protection Fence LFT 1,574 $ $
2.41 Remove Electrical, Complete LSUM 1 $ $
2.42 Pavement Marking Removal, Complete LSUM 1 $ $

Construction
2.43 Sidewalk, Standard (4" Concrete unless otherwise noted) SFT 17,920 $ $
2.44 Sidewalk, Exposed Aggregate SFT 0 $ $
2.45 Sidewalk, 8" Reinforced Concrete SFT 575 $ $
2.46 Concrete Color Admixture SFT 336 $ $
2.47 Curb Ramp SFT 563 $ $
2.49 Pavers, Standard SFT 3,483 $ $
2.50 Curb, Standard LFT 620 $ $
2.51 Curb, Rolled LFT 16 $ $
2.53 Wall, Outcropping Stone LFT 38 $ $
2.59 Structural, Playground Block Complete LSUM 1 $ $
2.63 Vault  Toilet, Complete EACH 1 $ $
2.64 Stairs, Standard SFT 450 $ $
2.65 Stairs, Custom SFT 336 $ $
2.66 Stairs, Perron SFT 290 $ $
2.68 Pavilion, 25x25 XP Monoslope, Complete EACH 1 $ $
2.71 Pavilion, 10x20 XP Monoslope, Complete EACH 2 $ $
2.72 Exercise Equipment, Complete LSUM 1 $ $
2.73 Poured-in-Place Rubber Surface SFT 1,596 $ $
2.77 Hand Rail, Type B LFT 120 $ $
2.80 Hand Rail, Existing, Cleaning and Painting LFT 122 $ $
2.81 Aggregate Base, 8" CYD 30 $ $
2.82 Bituminous Top Course, 36A TON 12 $ $
2.83 Bituminous Leveling Course, 13A TON 19 $ $
2.84 Pavement Markings, Complete LSUM 1 $ $
2.85 Storm, 6" Perforated Underdrain LFT 634 $ $
2.104 Boulders, Landscape EACH 30 $ $
2.105 Boulders, Road Barrier EACH 48 $ $
2.106 Swinging Benches, Gametime Sway EACH 8 $ $
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Item # Description Unit Quantity Unit Price Amount
2.107 Benches, Landscapeforms Trapecio EACH 1 $ $
2.108 Benches, Victor Stanley Lily EACH 4 $ $
2.109 Picnic Tables, Forms and Surfaces Trio Table Ensemble EACH 8 $ $
2.110 Picnic Tables, Forms and Surfaces Trio Table Ensemble, Accessible EACH 2 $ $
2.111 BBQ Grill EACH 3 $ $
2.112 Coal Bin EACH 2 $ $
2.113 Bollard and Chain Gate EACH 1 $ $
2.114 Permanent Bollard EACH 0 $ $
2.115 Litter Bins, Victor Stanley SDC-45 EACH 8 $ $
2.116 Bike Rack, Tournesol Loop, Model LP-1920 EACH 1 $ $
2.119 Lighting, (SA) Pedestrian Poles EACH 41 $ $
2.120 Lighting, (SB) Handrail Lights EACH 110 $ $
2.127 Lighting, (SG) Wall-Recessed Marker EACH 12 $ $
2.133 Electrical Improvements - Complete LSUM 1 $ $
2.135 Restoration, Lawn SFT 19,150 $ $
2.136 Restoration, Reinforced Lawn SFT 2,472 $ $
2.138 Trees, Acer griseum, Clump 8' Ht EACH 7 $ $
2.139 Trees, Acer rubrum, 2.5" Cal. EACH 7 $ $
2.145 Trees, Gymnocladus dioicus, 2.5" Cal. EACH 1 $ $
2.147 Trees, Liquidambar styraciflua 'Cherokee', 2.5" Cal. EACH 11 $ $
2.150 Trees, Quercus alba, 3" Cal. EACH 5 $ $
2.152 Trees, Tilia americana, 2.5" Cal. EACH 3 $ $
2.153 Shrubs, Rhus aromatica, 3 Gal. EACH 192 $ $
2.155 Ornamental Grasses, Pennisetum alopecuroides 'Hameln', 1 Gal. EACH 440 $ $
2.156 Ornamental Grasses, Panicum virgatum 'Shenandoah', 1 Gal. EACH 171 $ $
2.158 Groundcover, Waldsteinia, 1 Qt EACH 362 $ $
2.159 Landscape Planting Soil & Mulch LSUM 1 $ $
2.160 Maintenance Contract: Year 1 LSUM 1 $ $
2.173 Contaminated Non-Hazardous Material Excavation & Disposal CYD 1,620 $ $
2.176 USCG Life Ring EACH 2 $ $
2.177 Fishing Line/Monofilament Recycling Bin EACH 2 $ $

#2 Total - Alternate - Playground Block …...................................................................................$

# 3 - Alternate - Grand Traverse Block
Item # Description Unit Quantity Unit Price Amount

General
3.1 Mobilization (5% max) LSUM 1 $ $
3.2 Temporary Project Signage LSUM 1 $ $
3.3 Vehicular & Pedestrian Traffic Maintenance & Control LSUM 1 $ $
3.4 Soil Erosion & Sedimentation Control LSUM 1 $ $
3.5 Audio-Video Survey LSUM 1 $ $
3.6 Construction Staking ALLOW 1 $ 9,000.00 $ 9,000.00
3.7 Construction Entrances, Access Roads & Ramps LSUM 1 $ $

Demolition
3.8 Clearing and Grubbing LSUM 1 $ $
3.9 Tree & Stump Removal EACH 7 $ $
3.11 Site Grading LSUM 1 $ $
3.18 Remove Structural Items, Grand Traverse Complete LSUM 1 $ $
3.20 Remove Pavement, Concrete SYD 300 $ $
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Item # Description Unit Quantity Unit Price Amount
3.23 Remove Railing LFT 1,200 $ $
3.25 Remove Bench 3 $ $

3.27 Remove Light Pole & Foundation 21 $ $
3.41 Remove Electrical, Complete 

EACH

EACH
LSUM 1 $ $

Construction
3.43 Sidewalk, Standard (4" Concrete unless otherwise noted) SFT 1,000 $ $
3.60 Structural, Grand Traverse Complete LSUM 1 $ $
3.64 Stairs, Standard SFT 158 $ $
3.74 Concrete Cleaning and Sealing LSUM 1 $ $
3.75 Hand Rail, Type A LFT 43 $ $
3.77 Hand Rail, Type B LFT 26 $ $
3.104 Boulders, Landscape EACH 5 $ $
3.106 Swinging Benches, Gametime Sway EACH 4 $ $
3.108 Benches, Victor Stanley Lily EACH 7 $ $
3.115 Litter Bins, Victor Stanley SDC-45 EACH 1 $ $
3.119 Lighting, (SA) Pedestrian Poles EACH 34 $ $
3.120 Lighting, (SB) Handrail Lights EACH 14 $ $
3.133 Electrical Improvements - Complete LSUM 1 $ $
3.135 Restoration, Lawn SFT 460 $ $
3.142 Trees, Celtis occidentalis, 2.5" Cal. EACH 5 $ $
3.144 Trees, Crataegus viridis 'Winter King', 1.5" Cal. EACH 4 $ $
3.145 Trees, Gymnocladus dioicus, 2.5" Cal. EACH 8 $ $
3.147 Trees, Liquidambar styraciflua 'Cherokee', 2.5" Cal. EACH 1 $ $
3.150 Trees, Quercus alba, 3" Cal. EACH 1 $ $
3.152 Trees, Tilia americana, 2.5" Cal. EACH 4 $ $
3.159 Landscape Planting Soil & Mulch LSUM 1 $ $
3.160 Maintenance Contract: Year 1 LSUM 1 $ $
3.173 Contaminated Non-Hazardous Material Excavation & Disposal CYD 315 $ $
3.176 USCG Life Ring EACH 2 $ $
3.177 Fishing Line/Monofilament Recycling Bin EACH 2 $ $

#3 Total - Alternate - Grand Traverse Block …............................................................................ $

# 4 - Alternate - Grand Fountain Block
Item # Description Unit Quantity Unit Price Amount

General
4.1 Mobilization (5% max) LSUM 1 $ $
4.2 Temporary Project Signage LSUM 1 $ $
4.3 Vehicular & Pedestrian Traffic Maintenance & Control LSUM 1 $ $
4.4 Soil Erosion & Sedimentation Control LSUM 1 $ $
4.5 Audio-Video Survey LSUM 1 $ $
4.6 Construction Staking ALLOW 1 $ 50,000.00 $ 50,000.00
4.7 Construction Entrances, Access Roads & Ramps LSUM 1 $ $

Demolition
4.8 Clearing and Grubbing LSUM 1 $ $
4.9 Tree & Stump Removal EACH 19 $ $
4.10 Remove Park Signage EACH 2 $ $
4.11 Site Grading LSUM 1 $ $
4.12 Remove Structural Items, Grand Fountain Block Complete LSUM 1 $ $
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Item # Description Unit Quantity Unit Price Amount
4.20 Remove Pavement, Concrete SYD 1,210 $ $
4.23 Remove Railing LFT 480 $ $
4.25 Remove Bench EACH 2 $ $

4.27 Remove Light Pole & Foundation EACH 11 $ $
4.30 Remove Bollards EACH 8 $ $
4.41 Remove Electrical, Complete LSUM 1 $ $

Construction
4.43 Sidewalk, Standard (4" Concrete unless otherwise noted) SFT 6,109 $ $
4.44 Sidewalk, Exposed Aggregate SFT 1,245 $ $
4.46 Concrete Color Admixture SFT 2,811 $ $
4.47 Curb Ramp SFT 265 $ $
4.50 Curb, Standard LFT 66 $ $
4.53 Wall, Outcropping Stone LFT 40 $ $
4.54 Structural, Grand Fountain Block Complete LSUM 1 $ $
4.64 Stairs, Standard SFT 90 $ $
4.65 Stairs, Custom SFT 2,695 $ $
4.74 Concrete Cleaning and Sealing LSUM 1 $ $
4.75 Hand Rail, Type A LFT 171 $ $
4.77 Hand Rail, Type B LFT 400 $ $
4.80 Hand Rail, Existing, Cleaning and Painting LFT 178 $ $
4.85 Storm, 6" Perforated Underdrain LFT 475 $ $
4.86 Storm, 6" Non-Perforated Underdrain LFT 150 $ $
4.87 Storm, 8" Perforated Underdrain LFT 110 $ $
4.90 Storm Sewer, 12" RCP LFT 32 $ $
4.93 Storm, Trench Drain LFT 32 $ $
4.94 Storm, Catch Basin, Conc, 4' Dia EACH 1 $ $
4.102 Trench Drain Grate LFT 210 $ $
4.104 Boulders, Landscape EACH 13 $ $
4.106 Swinging Benches, Gametime Sway EACH 2 $ $
4.108 Benches, Victor Stanley Lily EACH 3 $ $
4.109 Picnic Tables, Forms and Surfaces Trio Table Ensemble EACH 1 $ $
4.110 Picnic Tables, Forms and Surfaces Trio Table Ensemble, Accessible EACH 2 $ $
4.115 Litter Bins, Victor Stanley SDC-45 EACH 5 $ $
4.119 Lighting, (SA) Pedestrian Poles EACH 11 $ $
4.120 Lighting, (SB) Handrail Lights EACH 110 $ $
4.124 Lighting, (SD-R) Relocated Feature Lighting Pole & New Floodlights EACH 2 $ $
4.125 Lighting, (SE) Lighted Bollard EACH 14 $ $
4.126 Lighting, (SF) Solar Marker EACH 14 $ $
4.127 Lighting, (SG) Wall-Recessed Marker EACH 6 $ $
4.128 Lighting, (SH) Overhead Light in Concrete Slab EACH 35 $ $
4.133 Electrical Improvements - Complete LSUM 1 $ $
4.135 Restoration, Lawn SFT 4,100 $ $
4.137 Trees, Amelanchier grandifolia, 8' Ht EACH 4 $ $
4.138 Trees, Acer griseum, Clump 8' Ht EACH 3 $ $
4.141 Trees, Betula nigra, 10' Ht. Clump EACH 4 $ $
4.145 Trees, Gymnocladus dioicus, 2.5" Cal. EACH 3 $ $
4.147 Trees, Liquidambar styraciflua 'Cherokee', 2.5" Cal. EACH 2 $ $
4.154 Shrubs, Juniperus horizontalis, 3 Gal. EACH 18 $ $
4.155 Ornamental Grasses, Pennisetum alopecuroides 'Hameln', 1 Gal. EACH 38 $ $
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Item # Description Unit Quantity Unit Price Amount
4.156 Ornamental Grasses, Panicum virgatum 'Shenandoah', 1 Gal. EACH 27 $ $
4.157 Groundcover, Pachysandra terminalis, 1 Qt EACH 507 $ $
4.158 Groundcover, Waldsteinia, 1 Qt EACH 538 $ $
4.159 Landscape Planting Soil & Mulch LSUM 1 $ $
4.160 Maintenance Contract: Year 1 LSUM 1 $ $
4.173 Contaminated Non-Hazardous Material Excavation & Disposal CYD 3,958 $ $
4.176 USCG Life Ring EACH 1 $ $
4.177 Fishing Line/Monofilament Recycling Bin EACH 1 $ $

#4 Total - Alternate - Grand Fountain Block …............................................................................ $

# 5 - Alternate - Water Wall Block
Item # Description Unit Quantity Unit Price Amount

General
5.1 Mobilization (5% max) LSUM 1 $ $
5.2 Temporary Project Signage LSUM 1 $ $
5.3 Vehicular & Pedestrian Traffic Maintenance & Control LSUM 1 $ $
5.4 Soil Erosion & Sedimentation Control LSUM 1 $ $
5.5 Audio-Video Survey LSUM 1 $ $
5.6 Construction Staking ALLOW 1 $ 25,000.00 $ 25,000.00
5.7 Construction Entrances, Access Roads & Ramps LSUM 1 $ $

Demolition
5.8 Clearing and Grubbing LSUM 1 $ $
5.9 Tree & Stump Removal EACH 4 $ $
5.10 Remove Park Signage EACH 2 $ $
5.11 Site Grading LSUM 1 $ $
5.14 Remove Structural Items, Water Wall Block Complete LSUM 1 $ $
5.20 Remove Pavement, Concrete SYD 108 $ $
5.23 Remove Railing LFT 230 $ $
5.25 Remove Bench EACH 5 $ $

5.27 Remove Light Pole & Foundation EACH 13 $ $
5.29 Remove Steel Sidewalk Grates EACH 27 $ $
5.40 Tree Protection Fence LFT 185 $ $
5.41 Remove Electrical, Complete LSUM 1 $ $

Construction
5.43 Sidewalk, Standard (4" Concrete unless otherwise noted) SFT 1,200 $ $
5.47 Curb Ramp SFT 173 $ $
5.56 Structural, Water Wall Block Complete LSUM 1 $ $
5.62 Restroom, Renovation LSUM 1 $ $
5.64 Stairs, Standard SFT 116 $ $
5.74 Concrete Cleaning and Sealing LSUM 1 $ $
5.75 Hand Rail, Type A LFT 226 $ $
5.77 Hand Rail, Type B LFT 78 $ $
5.80 Hand Rail, Existing, Cleaning and Painting LFT 213 $ $
5.104 Boulders, Landscape EACH 11 $ $
5.106 Swinging Benches, Gametime Sway EACH 4 $ $
5.107 Benches, Landscapeforms Trapecio EACH 1 $ $
5.108 Benches, Victor Stanley Lily EACH 3 $ $
5.115 Litter Bins, Victor Stanley SDC-45 EACH 5 $ $
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Item # Description Unit Quantity Unit Price Amount
5.119 Lighting, (SA) Pedestrian Poles EACH 12 $ $
5.120 Lighting, (SB) Handrail Lights EACH 66 $ $
5.123 Lighting, (SD-E) New Flood Lights on Existing Tall Pole EACH 2 $ $
5.125 Lighting, (SE) Lighted Bollard EACH 2 $ $
5.133 Electrical Improvements - Complete LSUM 1 $ $
5.135 Restoration, Lawn SFT 300 $ $
5.140 Trees, Acer saccharum, 2.5" Cal. EACH 1 $ $
5.143 Trees, Cornus florida, 8' Ht. EACH 1 $ $
5.144 Trees, Crataegus viridis 'Winter King', 1.5" Cal. EACH 3 $ $
5.145 Trees, Gymnocladus dioicus, 2.5" Cal. EACH 3 $ $
5.146 Trees, Juniperus virginaina, 'Corcorcor', 8' Ht. EACH 18 $ $
5.149 Trees, Pinus resinosa, 8' Ht. EACH 1 $ $
5.154 Shrubs, Juniperus horizontalis, 3 Gal. EACH 7 $ $
5.158 Groundcover, Waldsteinia, 1 Qt EACH 159 $ $
5.159 Landscape Planting Soil & Mulch LSUM 1 $ $
5.160 Maintenance Contract: Year 1 LSUM 1 $ $
5.173 Contaminated Non-Hazardous Material Excavation & Disposal CYD 6 $ $
5.176 USCG Life Ring EACH 1 $ $
5.177 Fishing Line/Monofilament Recycling Bin EACH 1 $ $

#5 Total - Alternate - Water Wall Block …...................................................................................$

# 6 - Alternate - U of M Block
Item # Description Unit Quantity Unit Price Amount

General
6.1 Mobilization (5% max) LSUM 1 $ $
6.2 Temporary Project Signage LSUM 1 $ $
6.3 Vehicular & Pedestrian Traffic Maintenance & Control LSUM 1 $ $
6.4 Soil Erosion & Sedimentation Control LSUM 1 $ $
6.5 Audio-Video Survey LSUM 1 $ $
6.6 Construction Staking ALLOW 1 $ 5,250.00 $ 5,250.00
6.7 Construction Entrances, Access Roads & Ramps LSUM 1 $ $

Demolition
6.8 Clearing and Grubbing LSUM 1 $ $
6.11 Site Grading LSUM 1 $ $
6.20 Remove Pavement, Concrete SYD 133 $ $
6.23 Remove Railing LFT 359 $ $
6.25 Remove Bench EACH 3 $ $

6.27 Remove Light Pole & Foundation EACH 5 $ $
6.33 Remove Fence, Chainlink LFT 20 $ $
6.40 Tree Protection Fence LFT 1,181 $ $
6.41 Remove Electrical, Complete LSUM 1 $ $

Construction
6.43 Sidewalk, Standard (4" Concrete unless otherwise noted) SFT 980 $ $
6.50 Curb, Standard LFT 135 $ $
6.74 Concrete Cleaning and Sealing LSUM 1 $ $
6.80 Hand Rail, Existing, Cleaning and Painting LFT 195 $ $
6.106 Swinging Benches, Gametime Sway EACH 2 $ $
6.108 Benches, Victor Stanley Lily EACH 6 $ $
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Item # Description Unit Quantity Unit Price Amount
6.115 Litter Bins, Victor Stanley SDC-45 EACH 2 $ $
6.119 Lighting, (SA) Pedestrian Poles EACH 8 $ $
6.120 Lighting, (SB) Handrail Lights EACH 20 $ $
6.133 Electrical Improvements - Complete LSUM 1 $ $
6.135 Restoration, Lawn SFT 205 $ $
6.150 Trees, Quercus alba, 3" Cal. EACH 2 $ $
6.151 Trees, Quercus bicolor, 3" Cal. EACH 1 $ $
6.159 Landscape Planting Soil & Mulch LSUM 1 $ $
6.160 Maintenance Contract: Year 1 LSUM 1 $ $
6.176 USCG Life Ring EACH 1 $ $
6.177 Fishing Line/Monofilament Recycling Bin EACH 1 $ $

#6 Total - Alternate - U of M Block …..........................................................................................$

# 7 - Alternate - Archimedes Block East and West
Item # Description Unit Quantity Unit Price Amount

General
7.1 Mobilization (5% max) LSUM 1 $ $
7.2 Temporary Project Signage LSUM 1 $ $
7.3 Vehicular & Pedestrian Traffic Maintenance & Control LSUM 1 $ $
7.4 Soil Erosion & Sedimentation Control LSUM 1 $ $
7.5 Audio-Video Survey LSUM 1 $ $
7.6 Construction Staking ALLOW 1 $ 25,000.00 $ 25,000.00
7.7 Construction Entrances, Access Roads & Ramps LSUM 1 $ $

Demolition
7.8 Clearing and Grubbing LSUM 1 $ $
7.9 Tree & Stump Removal EACH 2 $ $
7.10 Remove Park Signage EACH 2 $ $
7.11 Site Grading LSUM 1 $ $
7.15 Remove Structural Items, Archimedes Screw Block Complete LSUM 1 $ $
7.20 Remove Pavement, Concrete SYD 360 $ $
7.23 Remove Railing LFT 323 $ $
7.25 Remove Bench EACH 4 $ $

7.27 Remove Light Pole & Foundation EACH 13 $ $
7.28 Remove & Relocate Tall Light Pole EACH 2 $ $
7.40 Tree Protection Fence LFT 140 $ $
7.41 Remove Electrical, Complete LSUM 1 $ $

Construction
7.43 Sidewalk, Standard (4" Concrete unless otherwise noted) SFT 3,362 $ $
7.45 Sidewalk, 8" Reinforced Concrete SFT 3,897 $ $
7.46 Concrete Color Admixture SFT 270 $ $
7.47 Curb Ramp SFT 286 $ $
7.52 Stone, River Access SFT 7,170 $ $
7.53 Wall, Outcropping Stone LFT 573 $ $
7.57 Structural, Archimedes Screw Block Complete LSUM 1 $ $
7.65 Stairs, Custom SFT 230 $ $
7.66 Stairs, Perron SFT 484 $ $
7.67 Stairs, Outcropping Stone SFT 120 $ $
7.69 Pavilion, 20x30 XP Monoslope, Complete EACH 1 $ $
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Item # Description Unit Quantity Unit Price Amount
7.74 Concrete Cleaning and Sealing LSUM 1 $ $
7.77 Hand Rail, Type B LFT 131 $ $
7.80 Hand Rail, Existing, Cleaning and Painting LFT 50 $ $
7.85 Storm, 6" Perforated Underdrain LFT 216 $ $
7.104 Boulders, Landscape EACH 23 $ $
7.106 Swinging Benches, Gametime Sway EACH 3 $ $
7.107 Benches, Landscapeforms Trapecio EACH 1 $ $
7.108 Benches, Victor Stanley Lily EACH 3 $ $
7.109 Picnic Tables, Forms and Surfaces Trio Table Ensemble EACH 4 $ $
7.110 Picnic Tables, Forms and Surfaces Trio Table Ensemble, Accessible EACH 1 $ $
7.111 BBQ Grill EACH 1 $ $
7.112 Coal Bin EACH 1 $ $
7.115 Litter Bins, Victor Stanley SDC-45 EACH 5 $ $
7.116 Bike Rack, Tournesol Loop, Model LP-1920 EACH 1 $ $
7.119 Lighting, (SA) Pedestrian Poles EACH 17 $ $
7.120 Lighting, (SB) Handrail Lights EACH 54 $ $
7.122 Lighting, (SD-N) New Feature Lighting Pole & New Floodlights EACH 2 $ $
7.133 Electrical Improvements - Complete LSUM 1 $ $
7.134 Restoration, Bioretention Area SFT 2,323 $ $
7.135 Restoration, Lawn SFT 7,978 $ $
7.137 Trees, Amelanchier grandifolia, 8' Ht EACH 2 $ $
7.139 Trees, Acer rubrum, 2.5" Cal. EACH 3 $ $
7.140 Trees, Acer saccharum, 2.5" Cal. EACH 2 $ $
7.141 Trees, Betula nigra, 10' Ht. Clump EACH 3 $ $
7.144 Trees, Crataegus viridis 'Winter King', 1.5" Cal. EACH 2 $ $
7.148 Trees, Pinus flexilis 'Vanderwolfs Pyramid', 8' Ht. EACH 4 $ $
7.149 Trees, Pinus resinosa, 8' Ht. EACH 1 $ $
7.150 Trees, Quercus alba, 3" Cal. EACH 1 $ $
7.152 Trees, Tilia americana, 2.5" Cal. EACH 2 $ $
7.153 Shrubs, Rhus aromatica, 3 Gal. EACH 123 $ $
7.155 Ornamental Grasses, Pennisetum alopecuroides 'Hameln', 1 Gal. EACH 102 $ $
7.159 Landscape Planting Soil & Mulch LSUM 1 $ $
7.160 Maintenance Contract: Year 1 LSUM 1 $ $
7.163 Live Stakes EACH 85 $ $
7.173 Contaminated Non-Hazardous Material Excavation & Disposal CYD 1,280 $ $
7.176 USCG Life Ring EACH 1 $ $
7.177 Fishing Line/Monofilament Recycling Bin EACH 2 $ $

#7 Total - Alternate - Archimedes Block East and West …...........................................................$

# 8 - Alternate - Vietnam Veterans Park
Item # Description Unit Quantity Unit Price Amount

General
8.1 Mobilization (5% max) LSUM 1 $ $
8.2 Temporary Project Signage LSUM 1 $ $
8.3 Vehicular & Pedestrian Traffic Maintenance & Control LSUM 1 $ $
8.4 Soil Erosion & Sedimentation Control LSUM 1 $ $
8.5 Audio-Video Survey LSUM 1 $ $
8.6 Construction Staking ALLOW 1 $ 14,500.00 $ 14,500.00
8.7 Construction Entrances, Access Roads & Ramps LSUM 1 $ $
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Item # Description Unit Quantity Unit Price Amount
Demolition

8.8 Clearing and Grubbing LSUM 1 $ $
8.9 Tree & Stump Removal EACH 2 $ $
8.11 Site Grading LSUM 1 $ $
8.20 Remove Pavement, Concrete SYD 275 $ $
8.21 Remove Pavement, Bituminous SYD 2,455 $ $
8.31 Remove Guardrail, Wood Post LFT 744 $ $
8.36 Remove Skid Pier LSUM 1 $ $
8.37 Remove Sign Cabinet EACH 1 $ $
8.41 Remove Electrical, Complete LSUM 1 $ $

Construction
8.43 Sidewalk, Standard (4" Concrete unless otherwise noted) SFT 10,700 $ $
8.45 Sidewalk, 8" Reinforced Concrete SFT 1,430 $ $
8.47 Curb Ramp SFT 160 $ $
8.50 Curb, Standard LFT 20 $ $
8.52 Stone, River Access SFT 285 $ $
8.53 Wall, Outcropping Stone LFT 40 $ $
8.63 Vault  Toilet, Complete EACH 1 $ $
8.70 Pavilion, 15x15 XP Monoslope, Complete EACH 2 $ $
8.81 Aggregate Base, 8" CYD 506 $ $
8.82 Bituminous Top Course, 36A TON 104 $ $
8.83 Bituminous Leveling Course, 13A TON 173 $ $
8.84 Pavement Markings, Complete LSUM 1 $ $
8.104 Boulders, Landscape EACH 14 $ $
8.108 Benches, Victor Stanley Lily EACH 6 $ $
8.109 Picnic Tables, Forms and Surfaces Trio Table Ensemble EACH 2 $ $
8.110 Picnic Tables, Forms and Surfaces Trio Table Ensemble, Accessible EACH 2 $ $
8.111 BBQ Grill EACH 2 $ $
8.112 Coal Bin EACH 2 $ $
8.114 Permanent Bollard EACH 8 $ $
8.115 Litter Bins, Victor Stanley SDC-45 EACH 4 $ $
8.118 Observation Deck Rehabilitation LSUM 1 $ $
8.133 Electrical Improvements - Complete LSUM 1 $ $
8.135 Restoration, Lawn SFT 13,000 $ $
8.139 Trees, Acer rubrum, 2.5" Cal. EACH 3 $ $
8.143 Trees, Cornus florida, 8' Ht. EACH 3 $ $
8.144 Trees, Crataegus viridis 'Winter King', 1.5" Cal. EACH 3 $ $
8.147 Trees, Liquidambar styraciflua 'Cherokee', 2.5" Cal. EACH 1 $ $
8.150 Trees, Quercus alba, 3" Cal. EACH 3 $ $
8.151 Trees, Quercus bicolor, 3" Cal. EACH 1 $ $
8.159 Landscape Planting Soil & Mulch LSUM 1 $ $
8.160 Maintenance Contract: Year 1 LSUM 1 $ $
8.173 Contaminated Non-Hazardous Material Excavation & Disposal CYD 375 $ $

#8 Total - Alternate - Vietnam Veterans Park …..........................................................................$

# 9 - Alternate - Iron Belle Trail
Item # Description Unit Quantity Unit Price Amount

General
9.1 Mobilization (5% max) LSUM 1 $ $
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Item # Description Unit Quantity Unit Price Amount
9.2 Temporary Project Signage LSUM 1 $ $
9.3 Vehicular & Pedestrian Traffic Maintenance & Control LSUM 1 $ $
9.4 Soil Erosion & Sedimentation Control LSUM 1 $ $
9.5 Audio-Video Survey LSUM 1 $ $
9.6 Construction Staking ALLOW 1 $ 16,250.00 $ 16,250.00
9.7 Construction Entrances, Access Roads & Ramps LSUM 1 $ $

Demolition
9.8 Clearing and Grubbing LSUM 1 $ $
9.11 Site Grading LSUM 1 $ $
9.21 Remove Pavement, Bituminous SYD 3,614 $ $
9.32 Remove Guardrail, Metal LFT 280 $ $
9.33 Remove Fence, Chainlink LFT 83 $ $
9.41 Remove Electrical, Complete LSUM 1 $ $

Construction
9.43 Sidewalk, Standard (4" Concrete unless otherwise noted) SFT 1,400 $ $
9.47 Curb Ramp SFT 662 $ $
9.79 Hand Rail, Wood with Mesh Panel LFT 90 $ $
9.81 Aggregate Base, 8" CYD 1,030 $ $
9.82 Bituminous Top Course, 36A TON 488 $ $
9.83 Bituminous Leveling Course, 13A TON 651 $ $
9.90 Storm Sewer, 12" RCP LFT 26 $ $
9.91 Storm Sewer, 18" CMP LFT 10 $ $
9.92 Storm Sewer, 60" RCP LFT 16 $ $
9.97 Outfall, Riprap SYD 111 $ $
9.98 Outfall, Fill for Embankments CYD 400 $ $
9.99 Outlet Headwall, 12" RCP EACH 2 $ $
9.100 Outlet Headwall, 18" CMP EACH 1 $ $
9.101 Outlet Headwall & Wingwalls, 60" RCP EACH 1 $ $
9.104 Boulders, Landscape EACH 14 $ $
9.108 Benches, Victor Stanley Lily EACH 6 $ $
9.115 Litter Bins, Victor Stanley SDC-45 EACH 3 $ $
9.133 Electrical Improvements - Complete LSUM 1 $ $
9.135 Restoration, Lawn SFT 40,000 $ $
9.159 Landscape Planting Soil & Mulch LSUM 1 $ $
9.160 Maintenance Contract: Year 1 LSUM 1 $ $
9.173 Contaminated Non-Hazardous Material Excavation & Disposal CYD 1,040 $ $

#9 Total - Alternate - Iron Belle Trail ….......................................................................................$

# 10 - Alternate - Bridges
Item # Description Unit Quantity Unit Price Amount

General
10.1 Mobilization (5% max) LSUM 1 $ $
10.2 Temporary Project Signage LSUM 1 $ $
10.3 Vehicular & Pedestrian Traffic Maintenance & Control LSUM 1 $ $
10.4 Soil Erosion & Sedimentation Control LSUM 1 $ $
10.5 Audio-Video Survey LSUM 1 $ $
10.6 Construction Staking ALLOW 1 $ 10,000.00 $ 10,000.00
10.7 Construction Entrances, Access Roads & Ramps LSUM 1 $ $

Demolition
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Item # Description Unit Quantity Unit Price Amount
10.19 Remove Bridge Items, Complete LSUM 1 $ $
10.27 Remove Light Pole & Foundation EACH 17 $ $
10.41 Remove Electrical, Complete LSUM 1 $ $

Construction
10.61 Bridge Improvements, Complete LSUM 1 $ $
10.74 Concrete Cleaning and Sealing LSUM 1 $ $
10.129 Lighting, (SK) Bridge Node Light LSUM 1 $ $
10.130 Lighting, (SJ) Bridge Light Pole EACH 26 $ $
10.133 Electrical Improvements - Complete LSUM 1 $ $

#10 Total - Alternate - Bridges …................................................................................................$

#1 Total - Base Bid …..................................................................................................... $
#2 Total - Alternate - Playground Block …......................................................................$
#3 Total - Alternate - Grand Traverse Block …................................................................$
#4 Total - Alternate - Grand Fountain Block …............................................................... $
#5 Total - Alternate - Water Wall Block …......................................................................$
#6 Total - Alternate - U of M Block ….............................................................................$
#7 Total - Alternate - Archimedes Block East and West ….............................................. $
#8 Total - Alternate - Vietnam Veterans Park ….............................................................$
#9 Total - Alternate - Iron Belle Trail ….......................................................................... $
#10 Total - Alternate - Bridges …................................................................................... $
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J. The Bidder by submitting a Bid, thereby certifies that he or a qualified designated person in his
employ has examined the Contract Documents provided by the Owner for bidding purposes.
Further, they certify that he or his qualified employee has reviewed the Bidder’s proposed
construction methods and finds them compatible with the conditions which he anticipates from
the information provided for Bidding.

K. The Bidder by submitting a Bid agrees to complete the Work under any job circumstances or
field conditions present and/or ascertainable prior to bidding. In addition, Bidder agrees to
complete the Work under whatever conditions Bidder may create by Bidder's own sequence of
construction, construction methods, or other conditions Bidder may create, at no additional cost
to the Owner.

L. The Bidder by submitting a Bid, declares that Bidder has familiarized themself with the location
of the proposed Work and the conditions under which it must be constructed. Also, that Bidder
has carefully examined the Plans, the Specifications, and the Contract Documents, which
Bidder understands and accepts as sufficient for the purpose and agrees that Bidder will
Contract with the Owner to furnish all labor, material, tools, and equipment necessary to do all
Work specified and prescribed for the completion of the Project.

M. The Bidder by submitting a Bid agrees that if awarded Contract, to sign the Agreement and
submit satisfactory bonds and certificates of insurance coverage and other evidence of
insurance required by the Contract Documents within15 days after the date of Owner's Notice
of Award.

N. The Bidder by submitting a Bid agrees that time is of the essence and, if awarded Contract, that
the Work will be Completed on or before the dates/days as specified in the Agreement.

O. Liquidated damages, as specified in the General Conditions, Supplementary Conditions and
Agreement, shall also apply to the Substantial Completion date.

P. Engineering and inspection costs incurred after the final completion date shall be paid by the
Contractor to the Owner as specified in the Conditions of the Contract and Agreement.

Q. Proposals may not be withdrawn for a period of 60 days after bid opening.

PART 2 PRODUCTS (NOT USED) 
PART 3 EXECUTION (NOT USED) 

END OF SECTION 

























































































19 
ITB # 24-417 

SECTION 00 45 51 

SWORN AND NOTARIZED AFFIDAVIT OF COMPLIANCE 

IRAN ECONOMIC SANCTIONS ACT 

Michigan Public Act No. 517 of 2012 

All bidders must submit the following certification statement in compliance with Public Act No.517 of 2012 
(the “Iran Economic Sanctions Act”) and attach this form to the bid; bidders may file a certification 
statement with the County of Genesee that confirms compliance for this bid submittal in fiscal year 2023. 
By submitting this form to the County of Genesee, you are confirming that you are in compliance with the 
Act in relation to the submittal of bid # 23-315. The County of Genesee shall not accept a bid unless, and 
until, this sworn and notarized certification statement is submitted to the County of Genesee either as an 
attachment to said bid to confirm compliance. A certification statement filed with the County of Genesee 
for this bid will only be effective for said bid that is submitted by the due date of April 16, 2023.  The 
completed form  will be kept on file in the purchasing department. The undersigned, the owner or 
authorized officer of  ________________________ (the“Bidder”), pursuant to the compliance certification 
requirement provided in the County of Genesee Request for Bid # 23-315, hereby certifies, represents 
and warrants that the Bidder (including its officers, directors and employees) is not an “Iran linked 
business” within the meaning of the Iran Economic Sanctions Act, and that in the event the Bidder is 
awarded a contract as a result of the aforementioned Request for Bid, the Bidder will not become an “Iran 
linked business” at any time during the course of performing the work or any services under the contract. 
The Bidder further acknowledges that any person who is found to have submitted a false certification is 
responsible for a civil penalty of not more than $250,000.00 or 2 times the amount of the contract or 
proposed contract for which the false certification is made, whichever is greater, the cost of the County of 
Genesee’s investigation, and reasonable attorney fees, in addition to the fine. Moreover, any person who 
submitted a false certification shall be ineligible to bid on a request for bid/proposal for three (3) years 
from the date it is determined that the person has submitted the false certification.  

BIDDER:  

__________________________________________  

Name of Bidder  

By: ____________________________________  

Its: ____________________________________  

Date: ____________________________________  

STATE OF _________________ )  

 COUNTY OF _______________ )  

This instrument was acknowledged before me on the _______ day of _________, 20___,  

by ________________________________.  

 

__________________________________________  

 , Notary Public  

________________ County, __________________  

My Commission Expires: ____________________  

Acting in the County of: _____________________ 
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SECTION 00 52 00 
AGREEMENT 

This Agreement, made and entered into this                 day of                           in the year 20     , by and 
between Genesee County Parks and Recreation Commission, a Michigan Municipal Corporation, 
hereinafter called Owner, and                                                    hereinafter called Contractor, in 
consideration of the mutual covenants hereinafter sent forth, agree as follows: 

Contractor shall complete all Work as specified or indicated in the Contract Documents.  The Work is 
generally described as follows: 

This Project includes  improvements to four blocks of Riverbank Park , including the
Playground, Water Wall, Grand Fountain, and Amphitheater Blocks. The riverbank improvements are 
planned to include naturalizing existing concrete and sheet metal retaining walls with vegetation and 
rock terraces. The changes will improve safe access to the river while maintaining existing flood 
protection. The park infrastructure improvements are planned to include better physical and visual 
access to the river, new park access points, terracing and landscaping improvements, new and updated 
trails, ADA accessibility and safety improvements, removal of the existing central canal, redeveloping the 
amphitheater, and installing new seating, bike racks, and railings. 

The Work will be substantially completed on or before October 1, 202 , and completed and ready for 
final payment in accordance with paragraph 14.11 of Section 00 72 00 - General Conditions on or before 
June 1, 202 . 

Engineering and inspection costs incurred after the specified final completion date shall be paid by the 
Contractor to the Owner prior to final payment authorization.   

1. Charges shall be made at such times and in such amounts as the Engineer shall invoice the Owner,
provided however said charges shall be in accordance with the Engineer's current rate schedule at
the time the costs are incurred.

2. The costs of the Engineer incurred after the specified final completion date shall be deducted from the
Contractor's progress payments.

Owner and Contractor recognize that time is of the essence of this Agreement and that the Owner will 
suffer financial loss if the Work is not Substantially Complete within the time specified in paragraph 1.03.A 
above, plus any extensions thereof allowed in accordance with Article 12 of Section 00 72 00. They also 
recognize the delays, expense and difficulties involved in proving in a legal or arbitration proceeding the 
actual loss suffered by the Owner if the Work is not Substantially Complete on time. Accordingly, instead 
of requiring any such proof, the Owner and the Contractor agree that as liquidated damages for delay (but 
not as penalty) the Contractor shall pay the Owner Four Thousand Dollars ($4,000.00) for each day that 
expires after the time specified in paragraph 1.03.A above for Substantial Completion until the Work is 
Substantially Complete. 

1. Liquidated damages charged shall be deducted from the Contractor's progress payment.

Owner shall pay Contractor as provided in the attached Proposal for performance of the Work in 
accordance with the Contract Documents. 

Progress payments and retainage under this Contract are governed by the provisions of PA 1980, No. 
524 (MCLA 125.1561 et seq.). That Act is incorporated herein by reference and made a part of this 
Contract. Without excluding any provisions of the Act from this Contract, but in order to comply therewith 
and summarize certain provisions, the following shall apply: 
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1. The person representing the Contractor who will submit written requests for progress payments shall
be:

2. The person representing the Owner to whom requests for progress payments are to be submitted
shall be:

3. Contractor's representative, listed above, shall submit Applications for Payment on the form provided
in the Contract Documents in accordance with Article 14 of Section 00 72 00. Applications for
Payment will be processed as provided in Section 00 72 00.

In order to induce the Owner to enter into this Agreement, the Contractor makes the following 
representations: 

1. Contractor has considered the nature and extent of the Contract Documents, Work, locality, and all
local conditions and federal, state and local laws, and regulations that may affect cost, progress,
performance, or furnishing of the Work.

2. Contractor has studied carefully all reports of investigations and tests of subsurface and latent
physical conditions at the site or otherwise affecting cost, progress or performance of the Work which
were relied upon in the preparation of the Plans and Specifications and which have been identified in
the Supplementary Conditions.

3. Contractor has made or caused to be made examinations, investigations and tests and studies of
such reports and related data in addition to those referred to in paragraph 1.06.A.2 above as the
Contractor deems necessary for the performance of the Work at the Contract Price, within the
Contract Time and in accordance with the other terms and conditions of the Contract Documents; and
no additional examinations, investigations, tests, reports or similar data are or will be required by the
Contractor for such purposes.

4. Contractor has correlated the results of all such observations, examinations, investigations, tests,
reports and data with the terms and conditions of the Contract Documents.

5. Contractor has given Engineer written notice of all conflicts, errors or discrepancies that he has
discovered in the Contract documents and the written resolution thereof by Engineer is acceptable to
the Contractor.

The Contract Documents which comprise the entire Contract between the Owner and the Contractor are 
attached to this Agreement, made a part hereof and consists of the following: 

Procurement Requirements (including the Advertisement for Bids, Instructions to Bidders, Proposal,
Legal Status of Bidder, and other Documents listed in the Table of Contents thereof).

This Agreement

Performance and other Bonds

Notice of Award

Notice to Proceed (if issued)

Conditions of the Contract (including Section 00 72 00 and Section 00 73 00)

Specifications contained within Division 01 through 49 of the Project Manual dated  2023

Plans sheet bearing the following general title: Flint Riverfront Restoration

Addenda numbers _______ to _______, inclusive

Documentation submitted by the Contractor prior to Notice of Award

Any Modification, including Change Orders, duly delivered after execution of Agreement.

Terms used in this Agreement which are defined in Article 1 of Section 00 72 00 shall have the meanings 
indicated in Section 00 72 00. 
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No assignment by a party hereto of any rights under or interests in the Contract Documents will be 
binding on any other party without the written consent of the party sought to be bound; and specifically 
but without limitation, monies that may become due and monies that are due may not be assigned without 
such consent (except to the extent that the effect of this restriction may be limited by law), and unless 
specifically stated to the contrary in any written consent to an assignment no assignment will release or 
discharge the assignor from any duty or responsibility under the Contract Documents. 

Owner and Contractor each binds them self, partners, successors, assigns and legal representatives to 
the other party hereto, their partners, successors, assigns and legal representatives in respect to all 
covenants, agreements and obligations contained in the Contract Documents. 

Any provision or part of the Contract Documents held to be void or unenforceable under any Law or 
Regulation shall be deemed stricken, and all remaining provisions shall continue to be valid and binding 
upon the Owner and the Contractor, who agree that the Contract Documents shall be reformed to replace 
such stricken provision or part thereof with a valid and enforceable provision that comes as close as 
possible to expressing the intention of the stricken provision. 

 

IN WITNESS WHEREOF, the parties hereto have signed this Agreement in five (5) counterparts. Two 
(2) counterparts each have been delivered to Owner and Contractor, and one (1) counterpart has been 
delivered to the Engineer. All portions of the Contract Documents have been signed or identified by 
Owner and Contractor. 

 

This Agreement will be effective on ____________, 20____. 

 

Owner: Genesee County Parks and Recreation Commission, in coordination with its Parks and 
Recreation Department  

By:                                                                                                                                                                   

Authorized Signature:                                                                                                                                      

Attest:                                                                                                                                                               

Address for giving notices: ______________________________________________________________  

                                                                                    

Contractor:                                                                                                                                                      

By:                                                                                                                                                                   

Authorized Signature:                                                                                                                                      

Attest:                                                                                                                                                               

Address for giving notices: ______________________________________________________________  

License No. ____________________________________  

Agent for service of process:                                                                                                                          
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SECTION 01 11 00  
SUMMARY OF WORK 

PART 1 GENERAL 
1.01 WORK COVERED BY CONTRACT DOCUMENTS 

A. This Project includes 

 trail improvements, 
Vietnam Veterans Park improvements. The riverbank improvements are planned to include
modifying existing concrete and sheet metal retaining walls with new walls, river access areas,
and terraces. The changes will improve safe access to the river while maintaining existing flood
protection.

The park infrastructure improvements are planned to include concrete sidewalk, curb and gutter,
stairs, ramps, standard and permeable pavers, river access areas, outcropping stone walls,
structural improvements, restroom renovation, vault toilets, pavilions, exercise equipment, site
furnishings, poured in place rubber surfacing, handrails, concrete repair, concrete cleaning and
painting, HMA trail and roadway, storm sewer and outfalls, boulders, electrical and lighting,
landscape restoration, and year 1 maintenance contract.

1.02 RELATED WORK SPECIFIED ELSEWHERE 
A. Section 01 33 00 - Submittal Procedures

B. Section 01 50 00 - Temporary Facilities and Controls

1.03 WORK BY OTHERS 
A. There is no other work in the Project area, known to the Owner, which would affect this

Contract.

1.04 RIGHT-OF-WAY JURISDICTION/PERMITS 
A. Local roads are under the jurisdiction of the City of Flint.

B. The Flint River is under the jurisdiction of the Michigan Department of Environment, Great
Lakes, and Energy (EGLE).

C. Soil erosion and sedimentation control is under the jurisdiction of the Genesee County Drain
Commissioner..

D. Contractor shall secure any permits required by the agencies having jurisdiction if they have not
already been obtained, shall abide by all rules and regulations of each, and shall pay all costs
in connection with the permits. Contractor shall pay for all permit and inspection fees as the
agencies may charge to ensure compliance with their requirements.

1.05 COORDINATION 
A. A shutoff notice shall be delivered by the Contractor to all affected residences and businesses a

minimum of two days before any water main is shut off for construction.

B. Whenever an existing gate valve must be opened or closed, the City of Flint Water Department
shall be notified. All valves shall be opened or closed only by the City of Flint Water
Department.



   
 

SUMMARY OF WORK 01 11 00 - 2  GPA200301F  

C. While both existing and new fire hydrants are in place, the Contractor shall clearly mark those 
hydrants not in service and notify the local Fire Department of hydrants not in service. 

D. It shall be the responsibility of the Contractor to coordinate his operations and those of his 
subcontractors in such a manner so as to avoid interference and delays in the areas of 
common construction activities. 

1.06 CONTRACTOR’S USE OF PREMISES 
A. Contractor shall maintain his construction operations within the presently existing road rights-of-

way and easements throughout the Project area. In the event that the Contractor deems it 
necessary or advisable to operate beyond the limits of the existing rights-of-way or easements, 
he shall be responsible for making special written agreements with the property owners and 
shall furnish such copies of agreement to the Owner. 

1.07 SPECIAL CONSIDERATIONS 
A. Contractor shall limit tree cutting and trimming for trees greater than or equal to 3-inches in 

diameter (measured at chest height) to October 1 through April 14. 

B. To protect spawning fish, no in work in the Flint River shall occur in the reach between Hamilton 
Dam and Fabri Dam from March 1 through April 30 and no work shall in the Flint River shall 
occur in the reach bounded by Veterans Memorial Park from May 1 through June 30. 

C. Work between Harrison Street to Hamilton Dam shall be limited to the time between May 1 and 
October 1. 

D. During City-sponsored or County-sponsored events (i.e., Crim Festival of Races and Bike's on 
the Bricks) local roads cannot and be shut down or traffic impeded. Construction activities are 
also prohibited from 3:00 PM on Friday to 7:00 AM on Monday during sponsored events. 

1.08 PHOTOGRAPHS 
A. Photographs as specified in Section 01 33 00 shall be required for this Project. 

1.09 AUDIO/VIDEO ROUTE SURVEY 
A. An audio/video route survey as specified in Section 01 33 00 shall be required for this Project. 

Complete coverage shall include the area(s) shown in the Drawings. 

B. The audio/video route survey shall be on USB Flash Drive. 

1.10 ENGINEER’S FIELD OFFICE 
A. A dedicated Field Office for the Engineer is not required for this Project. However, Contractor 

will provide a space for the Engineer or the Engineer's Representative in the Contractor's Field 
Office. Refer to Section 01 50 00 for specific requirements. 

1.11 PROJECT SIGN 
A. A project sign as shown in the Contract Documents shall be required for this Project. Contractor 

shall furnish, install, maintain, and disassemble at project completion a project sign. Costs for 
this Work will be incidental to the Project. 

PART 2 PRODUCTS (NOT USED) 
PART 3 EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 22 00
UNIT PRICES

PART 1 GENERAL
1.01  SCOPE

A. This Section describes the method of measurement and basis of payment for all items of Work
included in the Contract and specified in the Proposal. Contractor shall provide all labor,
material, tools, equipment and services required to complete the Work specified herein and
indicated on the Plans.

B. Owner will make no allowances for items not included in the Proposal.

1.02  ITEMS OF THE PROPOSAL
Item 1.1, 2.1, 3.1, 4.1, 5.1, 6.1, 7.1, 8.1, 9.1, 10.1

Mobilization (5% Max) will be paid for at the Contract Unit Price on a Lump Sum
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
preparatory work and operations, including, but not limited to, those necessary for the
movement of personnel, equipment, supplies, and incidentals to the project site; for the
establishment of Contractor's, Engineer's, and Owner's field offices, and other facilities
necessary to undertake the work on the project; and for other work and operations which
must be performed, or for expenses incurred, prior to beginning work on the various
contract items on the project site. It shall also include preconstruction costs, including
insurance and bonds, exclusive of bidding costs, which are necessary direct costs to the
project and are of a general nature rather than directly attributable to other pay items under
the contract. Payment for mobilization will be based upon the following schedule:

Partial Payment Schedule
Percentage of Original Contract

Amount Earned
Percentage of Bid Price for

Mobilization Allowed
5 50

10 75
25 100

Item 1.2, 2.2, 3.2, 4.2, 5.2, 6.2, 7.2, 8.2, 9.2, 10.2

Temporary Project Signage, of the type, size, and area specified on the Plans will be paid
for at the Contract Unit Price on a Lump Sum basis.  Price paid shall be payment in full for
labor, material, and equipment required for furnishing and installing project sign(s) and shall
include, but is not limited to, installation, sign supports, mounting brackets, hardware,
removal of sign at project completion, and other items necessary to complete the job
whether specifically mentioned or implied.

Item 1.3-1, 1.3-2, 1.3-3, 1.3-4, 1.3-5, 1.3-6, 2.3, 3.3, 4.3, 5.3, 6.3, 7.3, 8.3, 9.3, 10.3

Vehicular & Pedestrian Traffic Maintenance & Control will be paid for at the Contract
Unit Price on a Lump Sum basis. Price paid shall be payment in full for labor, material, and
equipment required for maintaining traffic and pedestrian detours, and shall include, but is
not limited to, furnishing, installing, operating, and maintaining barricades, lighted arrow
boards, drums, traffic control devices, signs, channeling devices, cones, flagmen, flag
control, pavement markings, warning flashers, concrete barriers, minor traffic devices, and
other items necessary to complete the job, whether specifically mentioned or implied.

Item 1.4, 2.4, 3.4, 4.4, 5.4, 6.4, 7.4, 8.4, 9.4, 10.4

Soil Erosion and Sedimentation Control will be paid for at the Contract Unit Price on a
Lump Sum basis. Price paid shall be payment in full for labor, material, and equipment
required for furnishing, installing, and maintaining erosion control devices as shown on the
plans or as determined by the Engineer and shall include, but is not limited to, furnishing,
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installing, and maintaining temporary seeding, geotextile silt fence, straw bales, sediment
traps, filter bags, erosion eels, street sweeping, dust control, establishing permanent
erosion control, removal of devices, and other items necessary to complete the job, whether
specifically mentioned or implied.

Item 1.5, 2.5, 3.5, 4.5, 5.5, 6.5, 7.5, 8.5, 9.5, 10.5

Audio-Video Survey will be paid for at the Contract Unit Price on a Lump Sum basis. Price
paid shall be payment in full for all labor, material, equipment, and supplies necessary for
furnishing an audio-video survey in accordance with Section 01 33 00 - Submittal
Procedures and Section 01 11 00 - Summary of Work.

Item 1.6, 2.6, 3.6, 4.6, 5.6, 6.6, 7.6, 8.6, 9.6, 10.6

Construction Staking will be provided as an allowance to be paid to the Owner's
Representative at their actual invoiced cost. This payment shall constitute compensation for
the labor, materials, and equipment required for a licensed Professional Surveyor to
perform surveying activities in accordance with industry standards.

The surveying scope of work will include staking services to be performed by Owner s
Representative to assist the Contractor with layout during construction. Owner s
Representatives services are intended to help facilitate adherence to permitted plans and
specifications as hardscapes, landscapes, grading, and other site features are constructed.

Specific staking activities to be completed by Wade Trim include the following:

Layout stakes indicating locations of proposed silt fences and construction fencing

Layout construction limit delineation at riffle sections 1 through 6

Location and elevation stakes for features such as decorative fences, retaining walls,
stairs, sidewalks, curbs, and gutters

Offset markers referencing locations of existing pavement areas intended to remain

Comprehensive grading stakes, including for structural components, earthwork
volumes, and fine grading

Reference stakes for miscellaneous landscape features specified in plans

Stakes delineating existing and proposed grading/topographic site features

The professional surveying services will provide support for construction of erosion control
measures, hardscapes, landscapes, grading, and other elements in conformance with
permitted engineering plans.

CONTRACTOR shall not be allowed markups from the amount as invoiced by the Owner s
Representative. Costs for coordination, profit, overhead, and the time necessary to obtain
construction staking, shall be incidental to the Project.

Item 1.7, 2.7, 3.7, 4.7, 5.7, 6.7, 7.7, 8.7, 9.7, 10.7

Construction Entrances, Access Roads & Ramps will be paid for at the Contract Unit
Price on a Lump Sum basis. Price paid shall be payment in full for labor, material, and
equipment required for furnishing, maintaining, installing and removing construction
entrances, temporary river access ramps, access roads and ramps as shown on the plans
or determined by the Engineer and shall include, but is not limited to, protection of existing
improvements; excavation, compacting and fine grading subgrade; furnishing and installing
geotextile fabric; furnishing and installing steel plating at utility crossings or as directed by
Engineer; furnishing, placing and compacting backfill material; furnishing and applying
chemical additives and water; furnishing and installing bypass culverts; barricading; cleanup
and for all items necessary to complete the installation and maintenance during the course
of the Project, and removal after the Work is complete, whether specifically mentioned or
implied.

Item 1.8, 2.8, 3.8, 4.8, 5.8, 6.8, 7.8, 8.8, 9.8
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Clearing & Grubbing will be paid for at the Contract Unit Price on a Lump Sum basis.
Price paid shall be payment in full for labor, material, and equipment necessary for clearing
and grubbing and shall include, but is not limited to, cutting, chipping, removing and
disposing of trees, stumps, brush, hedges, roots, corduroy, logs, matted roots, other
vegetation and debris, also the protection of plant life, existing structures and improvements
not designated for removal, also the backfill, backfilling of holes, restoration, and for all
items necessary to complete the job, whether specifically mentioned or implied.

Item 1.9, 2.9, 3.9, 4.9, 5.9, 7.9, 8.9

Tree & Stump Removal will be paid for at the Contract Unit Price per Each. Price paid
shall be payment in full for labor, material, and equipment required for removal of existing
tree and related stump and shall include, but is not limited to, all excavation, removing and
disposing of existing tree, removing and disposing of existing stump, backfilling with native
soil, cleanup and other items necessary to complete the job, whether specifically mentioned
or implied.

Item 1.10, 2.10, 4.10, 5.10, 7.10

Remove Park Signage will be paid for at the Contract Unit Price per Each.  Price paid shall
be payment in full for labor, materials, and equipment required for removing and disposing
of existing park signs, and shall include, but is not limited to, removing sign, post, and
hardware, cleanup, restoration, and other items necessary to complete the job, whether
specifically mentioned or implied.

Item 1.11, 2.11, 3.11, 4.11, 5.11, 6.11, 7.11, 8.11, 9.11

Site Grading will be paid for at the Contract Unit Price on a Lump Sum basis for each block
or park area. Price paid shall be payment in full for labor, material, and equipment
necessary for the complete grading of the project to the lines and grades shown on the
plans, and shall include, but is not limited to, excavation and disposal of unsuitable material,
protecting existing improvements, filling holes and voids with compacted granular backfill,
the excavation and disposal of other items exposed in excavating to the subgrade, also for
rough and fine grading and compacting the subgrade, barricading, and other items
necessary to complete the job, whether specifically mentioned or implied.

Item 4.12

Remove Structural Items, Grand Fountain Block, Complete will be paid for at the
Contract Unit Price per Lump Sum basis. Price paid shall be payment in full for labor,
material and equipment necessary to remove designated structures, as shown on the
Plans, and shall include, but is not limited to, excavation, removal of concrete stairs,
sawcutting, removal of retaining walls, removal of underdrains, removal of concrete flood
walls, removal of structural sheet pile flood walls, removal of site walls, removal of concrete
deck, removal of other structures, bulkheading ends of abandoned sewers or culverts,
flowable fill, protection of existing improvements and utilities, removal and disposal of
unsuitable or excess material, cleanup, miscellaneous restoration, and items necessary to
complete the job, whether specifically mentioned or implied.

Item 1.13

Remove Structural Items, Market Stall Block, Complete will be paid for at the Contract
Unit Price per Lump Sum basis. Price paid shall be payment in full for labor, material and
equipment necessary to remove designated structures, as shown on the Plans, and shall
include, but is not limited to, excavation, removal of retaining walls, removal of underdrains,
sawcutting, removal of concrete flood walls, removal of structural sheet pile flood walls,
removal of site walls, removal of concrete wall above grade and installation of new concrete
and anchors on top of cut wall, removal of other structures, bulkheading ends of abandoned
sewers or culverts, flowable fill, protection of existing improvements and utilities, removal
and disposal of unsuitable or excess material, cleanup, miscellaneous restoration, and
items necessary to complete the job, whether specifically mentioned or implied.

Item 5.14
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Remove Structural Items, Water Wall Block, Complete will be paid for at the Contract
Unit Price per Lump Sum basis. Price paid shall be payment in full for labor, material and
equipment necessary to remove designated structures, as shown on the Plans, and shall
include, but is not limited to, excavation, removal of concrete stairs, removal of retaining
walls, removal of underdrains, sawcutting, removal of concrete flood walls, removal of
structural sheet pile flood walls, removal of site walls, removal of concrete wall above grade
and installation of new concrete and anchors on top of cut wall, removal of other structures,
bulkheading ends of abandoned sewers or culverts, flowable fill, protection of existing
improvements and utilities, removal and disposal of unsuitable or excess material, cleanup,
miscellaneous restoration, and items necessary to complete the job, whether specifically
mentioned or implied.

Item 7.15

Remove Structural Items, Archimedes Screw Block, Complete will be paid for at the
Contract Unit Price per Lump Sum basis. Price paid shall be payment in full for labor,
material and equipment necessary to remove designated structures, as shown on the
Plans, and shall include, but is not limited to, excavation, removal of retaining walls,
removal of underdrains, sawcutting, removal of concrete flood walls, removal of structural
sheet pile flood walls, removal of site walls, removal of other structures, bulkheading ends
of abandoned sewers or culverts, flowable fill, protection of existing improvements and
utilities, removal and disposal of unsuitable or excess material, cleanup, miscellaneous
restoration, and items necessary to complete the job, whether specifically mentioned or
implied.

Item 1.16

Remove Structural Items, Amphitheater Block, Complete will be paid for at the Contract
Unit Price per Lump Sum basis. Price paid shall be payment in full for labor, material and
equipment necessary to remove designated structures, as shown on the Plans, and shall
include, but is not limited to, excavation, removal of retaining walls, removal of underdrains,
sawcutting, removal of concrete flood walls, removal of structural sheet pile flood walls,
removal of site walls, removal of other structures, bulkheading ends of abandoned sewers
or culverts, flowable fill, protection of existing improvements and utilities, removal and
disposal of unsuitable or excess material, cleanup, miscellaneous restoration, and items
necessary to complete the job, whether specifically mentioned or implied.

Item 2.17

Remove Structural Items, Playground Block, Complete will be paid for at the Contract
Unit Price per Lump Sum basis. Price paid shall be payment in full for labor, material and
equipment necessary to remove designated structures, as shown on the Plans, and shall
include, but is not limited to, excavation, removal of retaining walls, removal of underdrains,
sawcutting, removal of concrete flood walls, removal of structural sheet pile flood walls,
removal of site walls, removal of other structures, bulkheading ends of abandoned sewers
or culverts, flowable fill, protection of existing improvements and utilities, removal and
disposal of unsuitable or excess material, cleanup, miscellaneous restoration, and items
necessary to complete the job, whether specifically mentioned or implied.

Item 3.18

Remove Structural Items, Grand Traverse, Complete will be paid for at the Contract Unit
Price per Lump Sum basis. Price paid shall be payment in full for labor, material and
equipment necessary to remove designated structures, as shown on the Plans, and shall
include, but is not limited to, excavation, removal of retaining walls, removal of underdrains,
sawcutting, removal of concrete flood walls, removal of structural sheet pile flood walls,
removal of site walls, removal of other structures, bulkheading ends of abandoned sewers
or culverts, flowable fill, protection of existing improvements and utilities, removal and
disposal of unsuitable or excess material, cleanup, miscellaneous restoration, and items
necessary to complete the job, whether specifically mentioned or implied.

Item 10.19
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Remove Bridge Items, Complete will be paid for at the Contract Unit Price per Lump Sum
basis. Price paid shall be payment in full for labor, material and equipment necessary to
remove designated structures, as shown on the Plans, and shall include, but is not limited
to, excavation, removal of portions of bridge deck slab (partial depth and full depth),
sidewalks, barrier walls, salvaging bridge railings, removal of concrete wall above grade
and installation of new concrete and anchors on top of cut wall, removal of underdrains,
sawcutting, protection of existing improvements and utilities, removal and disposal of
unsuitable or excess material, cleanup, miscellaneous restoration, and items necessary to
complete the job, whether specifically mentioned or implied.

Item 1.20, 2.20, 3.20, 4.20, 5.20, 6.20, 7.20, 8.20

Remove Pavement, Concrete will be paid for at the Contract Unit Price per Square Yard
basis. Price paid shall be payment in full for labor, material, and equipment required for
removal of existing concrete pavement as shown on the plans or specified herein and shall
include, but is not limited to, sawcutting, excavation, removal and disposal of existing
pavement and unsuitable material, stair removal, furnishing, placing and compacting
backfill, protection of existing improvements, barricading, restoration, and other items
necessary to complete the job, whether specifically mentioned or implied.

Measurement for removal of concrete pavement will be determined by field measure of
pavement removed.

Item 2.21, 8,21, 9.21

Remove Pavement, Bituminous will be paid for at the Contract Unit Price per Square
Yard basis. Price paid shall be payment in full for labor, material, and equipment required
for removal of the existing bituminous pavement as shown on the plans or specified herein
and shall include, but is not limited to, sawcutting, excavation, removal and disposal of
existing pavement and unsuitable material, furnishing, placing, and compacting backfill,
protection of existing improvements, barricading, restoration, and other items necessary to
complete the job, whether specifically mentioned or implied.

Measurement for removal of concrete pavement will be determined by field measure of
pavement removed.

Item 1.22

Remove & Reinstall Existing Pavers will be paid for at the Contract Unit Price per Square
Foot. Price paid shall be payment in full for all labor, material and equipment necessary to
remove, store, and re-install the existing pavers, and shall include, but is not limited to,
removing and storing existing material, stacking and protecting the pavers, furnishing and
installing new base material as required, installing joint sweeping sand as required, and all
other items necessary to complete the Work, whether specifically mentioned or implied.

Item 1.23, 2.23, 3.23, 4.23, 5.23, 6.23, 7.23

Remove Railing, will be paid for at the Contract Unit Price per Linear Foot. Price paid shall
be payment in full for labor, material, and equipment necessary for the removal of the
handrail as shown on the Plans or as determined by Engineer, and shall include, but is not
limited to, the removal of attached parts, connections and anchorage; removal and disposal
of unsuitable materials; furnishing, placing and compacting backfill; protection of existing
improvements; barricading; and other items necessary to complete the job, whether
specifically mentioned or implied.

Measurement for removal of handrail will determined by field measure of handrail removed.

Item 1.24, 2.24

Remove Curb & Gutter will be paid for at the Contract Unit Price per Linear Foot basis.
Price paid shall be payment in full for labor, material, and equipment necessary for the
removal of concrete curb and gutter, as shown on the Plans or as determined by Engineer,
and shall include, but is not limited to, sawcutting, removal and disposal of unsuitable
materials, furnishing, placing and compacting backfill, protection of existing improvements,



UNIT PRICES 01 22 00 - 6 GPA200301F 

barricading, and for other items necessary to complete the job, whether specifically
mentioned or implied.

Measurement for removal of concrete curb and gutter will be determined by field measure
of concrete curb and gutter removed.

Item 1.25, 2.25, 3.25, 4.25, 5.25, 6.25, 7.25

Remove Bench will be paid for at the Contract Unit Price per Each basis. Price paid shall
be payment in full for labor, material, and equipment necessary for removal of attached
parts, connections and anchorage; removal and disposal of unsuitable materials; protection
of existing improvements; and other items necessary to complete the job, whether
specifically mentioned or implied.

Item 1.26

Remove River Safety Ladder will be paid for at the Contract Unit Price per Each basis.
Price paid shall be payment in full for labor, material, and equipment necessary for removal
of attached parts, connections and anchorage; removal and disposal of unsuitable
materials; protection of existing improvements; and other items necessary to complete the
job, whether specifically mentioned or implied.

Item 1.27, 2.27, 3.27, 4.27, 5.27, 6.27, 7.27, 10.27

Remove Light Pole & Foundation will be paid for at the Contract Unit Price per Each
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
removing and disposing of existing light pole and foundation as indicated on the plans for
removal, and shall include, but is not limited to removal of pole, foundation, luminaire,
conduit/wires, cleanup, restoration, and other items necessary to complete the job, whether
specifically mentioned or implied.

Item 7.28

Remove & Relocate Tall Light Pole will be paid for at the Contract Unit Price per Each
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
removing and relocating existing tall light pole and installing new foundation as indicated on
the plans for removal and relocation, and shall include, but is not limited to removal and
relocation of pole, new foundation, luminaire, conduit/wires, cleanup, restoration, and other
items necessary to complete the job, whether specifically mentioned or implied.

Item 5.29

Remove Steel Sidewalk Grates will be paid for at the Contract Unit Price per Each basis.
Price paid shall be payment in full for labor, material, and equipment necessary for removal
of attached parts, connections and anchorage; removal and disposal of unsuitable
materials; protection of existing improvements; and other items necessary to complete the
job, whether specifically mentioned or implied.

Item 1.30, 4.30

Remove Bollards will be paid for at the Contract Unit Price per Each basis. Price paid shall
be payment in full for labor, material, and equipment necessary for removal of attached
parts, connections and anchorage; removal and disposal of unsuitable materials; placing
and compacting backfill; protection of existing improvements; and other items necessary to
complete the job, whether specifically mentioned or implied..

Item 8.31, 9.32

Remove Guardrail, of the type specified, will be paid for at the Contract Unit Price per
Linear Foot basis. Price paid shall be payment in full for labor, material, and equipment
necessary for the removal of guardrail as shown on the plans or as determined by
Engineer, and shall include, but is not limited to, the removal of attached parts and
connections, removal and disposal of unsuitable materials, furnishing, placing and
compacting backfill, protection of existing improvements, barricading, and for other items
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necessary to complete the job, whether specifically mentioned or implied.

Measurement for removal of guardrail will be determined by field measure of guardrail
removed.

Item 6.33, 9.33

Remove Fence, Chainlink, will be paid for at the Contract Unit Price per Linear Foot basis.
Price paid shall be payment in full for labor, material, and equipment required for the
removal and disposal of the fencing, as shown on the plans, or as determined by Engineer,
and shall include, but is not limited to, removal of fencing, gates, and posts, the removal of
attached parts and connections, removal and disposal of unsuitable materials, furnishing,
placing and compacting backfill, protection of existing improvements, barricading, furnishing
and installing temporary fencing, and other items necessary to complete the job, whether
specifically mentioned or implied.

Measurement for removal of fence will be determined by field measure of fence removed.

Item 1.34

Remove & Relocate Sculpture will be paid for at the Contract Unit Price per Each basis.
Price paid shall be payment in full for labor, material, and equipment necessary for removal
of attached parts, connections and anchorage; removal of playground mulch and landscape
timber border; excavation; re-installation; protection of existing improvements; and other
items necessary to complete the job, whether specifically mentioned or implied.

Item 2.35

Remove Playground, Complete will be paid for at the Contract Unit Price per Lump Sum
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
excavation; removal of components, connections and anchorage; removal of playground
mulch and landscape timber border; removal and disposal of unsuitable materials;
protection of existing improvements; and other items necessary to complete the job,
whether specifically mentioned or implied.

Item 8.36

Remove Skid Pier will be paid for at the Contract Unit Price per Lump Sum basis. Price
paid shall be payment in full for labor, material, and equipment necessary for excavation;
removal of components, connections and anchorage; removal and disposal of unsuitable
materials; protection of existing improvements; and other items necessary to complete the
job, whether specifically mentioned or implied.

Item 8.37

Remove Sign Cabinet will be paid for at the Contract Unit Price per Each basis. Price paid
shall be payment in full for labor, material, and equipment necessary for excavation;
removal of components, connections and anchorage; removal and disposal of unsuitable
materials; protection of existing improvements; and other items necessary to complete the
job, whether specifically mentioned or implied.

Item 2.38

Remove Cabinet & Replace with Access Hatch will be paid for at the Contract Unit Price
per Each basis. Price paid shall be payment in full for labor, material, and equipment
necessary for excavation; removal of components, connections and anchorage; removal
and disposal of unsuitable materials; protection of existing improvements; installation of
flush mount access hatch including connections and anchorage; and other items necessary
to complete the job, whether specifically mentioned or implied.

Item 1.39

Remove Concrete Bench at Underpass will be paid for at the Contract Unit Price per
Linear Foot basis. Price paid shall be payment in full for labor, material, and equipment
necessary for removal of components, connections and anchorage; removal and disposal of
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unsuitable materials; protection of existing improvements; and other items necessary to
complete the job, whether specifically mentioned or implied.

Item 1.40, 2.40, 5.40, 6.40, 7.40

Tree Protection Fence will be paid for at the Contract Unit Price per Linear Foot basis.
Price paid shall be payment in full for labor, material, and equipment required for furnishing,
installing, and maintaining tree protection fence and shall include, but is not limited to, all
excavation, preparation, furnishing and installing stakes and posts, connection to posts,
trenching and toeing-in, backfilling, maintaining tree protection fence, removal of tree
protection fence at project completion, protection of existing improvements, miscellaneous
restoration and cleanup, and other items necessary to complete the job, whether
specifically mentioned or implied.

Item 1.41, 2.41, 3.41, 4.41, 5.41, 6.41, 7.41, 8.41, 9.41, 10.41

Remove Electrical, Complete will be paid for at the Contract Unit Price per Lump Sum
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
removing and disposing of existing electrical equipment as indicated on the plans for
removal, and shall include, but is not limited to, removing conduits, wires and hardware,
cleanup, restoration, and other items necessary to complete the job, whether specifically
mentioned or implied.

Item 2.42

Pavement Marking Removal, Complete will be paid for at the Contract Unit Price per
Lump Sum basis. Price paid shall be payment in full for labor, material, and equipment
required for removal of pavement markings, at locations shown on the plans, prior to any
changes made in the traffic pattern, and shall include, but is not limited to, removal of
longitudinal markings, removal of legends, removal of multiple layers of pavement marking
materials where necessary, removal of symbols, arrows, crosswalks, and stop bars,
removal of temporary Type NR markings, limiting damage to existing pavement, cleanup,
and all other items necessary to complete the job, whether specifically mentioned or
implied.

Item 1.43. 1.44, 2.43, 2.44, 2.45, 3.43, 4.43. 4.44, 5.43. 6.43, 7.43, 7.45, 8.43, 8.45, 9.43

Sidewalk, of the thickness and type specified on the Plans, will be paid for at the Contract
Unit Price per Square Foot. Price paid shall be payment in full for labor, material, and
equipment necessary for sidewalks, sidewalk ramps and driveway approaches and shall
include, but is not limited to, excavation, construction, protection of existing improvements,
undercutting and backfilling the subgrade, compacting and fine grading subgrade,
furnishing, placing, and compacting backfill and subbase, construction of expansion joints,
reinforcement, also forming, placing, jointing, finishing and curing the concrete, installing
glow stones as indicated on the plans, providing protection against rain and cold weather,
barricading, restoration, and other items necessary to complete the job, whether specifically
mentioned or implied. 

Measurement for sidewalks, sidewalk ramps or driveway approaches will be determined by
field measure of sidewalks, sidewalk ramps and driveway approaches in place. Sidewalk
ramps will be measured from back of curb to the key flag or to the end of the monolithic
rolled curb, whichever is less.

Item 2.46, 4.46, 7.46

Concrete Color Admixture, will be paid for at the Contract Unit Price per Square Foot
basis. Price paid shall be payment in full for labor, material, and equipment necessary to
add integral concrete color as indicated on the Plans and shall include, but is not limited to
furnishing and preparation of materials, installation per manufacturer's recommendations,
protection of existing improvements, providing protection against rain and cold weather,
barricading, restoration, miscellaneous cleanup, and other items necessary to complete the
job, whether specifically mentioned or implied.
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Item 2.47, 4.47, 5.47, 7.47, 8.47, 9.47

Curb Ramp, of the thickness specified on the Plans, will be paid for at the Contract Unit
Price per Square Foot. Price paid shall be payment in full for labor, material, and equipment
necessary for curb ramps and shall include, but is not limited to, excavation, construction,
protection of existing improvements, undercutting and backfilling the subgrade, compacting
and fine grading subgrade, furnishing, placing, and compacting backfill and subbase,
construction of expansion joints, also forming, placing, jointing, finishing and curing the
concrete, construction of detectable warning, providing protection against rain and cold
weather, barricading, restoration, and other items necessary to complete the job, whether
specifically mentioned or implied.

Item 1.48

Pavers, Permeable will be paid for at the Contract Unit Price per Square Foot. Price paid
shall be payment in full for labor, material, and equipment required to prepare the site for
pavers and shall include, but is not limited to, excavation, removal and disposal of all
unsuitable material including stumps, roots, rocks, earth, large stones, abandoned utilities
and structures, protecting existing improvements, filling holes and voids with compacted
granular material; installing and compacting aggregate base layers, geotextile separators,
sand setting bed and sweeping sand; excavating, stockpiling, spreading, compacting and
grading of topsoil and earth as needed to conform to the plans, excavation and disposal of
other items exposed in excavating to the subgrade, barricading, and other items necessary
to complete the job, whether specifically mentioned or implied.

Item 1.49, 2.49

Pavers, Standard, will be paid for at the Contract Unit Price per Square Foot. Price paid
shall be payment in full for labor, material, and equipment required to prepare the site for
pavers and shall include, but is not limited to, excavation, removal and disposal of all
unsuitable materials to the subgrade including stumps, roots, rocks, earth, large stones,
abandoned utilities and structures,geotextile fabric and/or liner, dewatering, protection of
existing improvements, construction of header, installation of aggregate and granular base
materials, concrete base with reinforcement, sand setting bed, and sweeping sand, and
other items necessary to complete the job, whether specifically mentioned or implied.

Measurement for pavers will be determined by field measure of pavers in place.

Item 2.50, 2.51, 4.50, 6.50, 8.50

Curb of the type, width and dimensions specified on the plans, will be paid for at the
Contract Unit Price per Linear Foot basis. Price paid shall be payment in full for labor,
material, and equipment necessary for the concrete curb and shall include, but is not limited
to, sawcutting, excavation, construction, protection of existing improvements, furnishing,
placing, and compacting backfill and subbase, compacting and fine grading subgrade,
providing and installing hook bolt assemblies, tie bar assemblies, reinforcing steel, also
forming, placing, jointing, finishing, texturing and curing the concrete, furnishing, placing,
and hand patching bituminous pavement along the new curb, providing protection against
rain and cold weather, backfilling, gapping, barricading, miscellaneous cleanup and
restoration and other items necessary to complete the job, whether specifically mentioned
or implied.

Measurement for concrete curb and gutter will be determined by field measure of curb and
gutter in place.

Item 1.52, 7.52, 8.52

Stone, River Access of the type, width and dimensions specified on the plans, will be paid
for at the Contract Unit Price per Square Foot basis. Price paid shall be payment in full for
labor, material, and equipment necessary for furnishing and placing river access stone and
shall include, but is not limited to, all excavation, protection of existing improvements,
furnishing, placing and compacting granular backfill, placing cobble stones, geotextile
separator, restoration, and other items necessary to complete the job, whether specifically
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mentioned or implied.

Item 2.53, 4.53, 7.53, 8.53

Wall, Outcropping Stone of the type, width and dimensions specified on the plans, will be
paid for at the Contract Unit Price per Linear Foot basis. Price paid shall be payment in full
for labor, material, and equipment necessary for furnishing and placing outcropping stone
wall structure and shall include, but is not limited to, all excavation, protection of existing
improvements, protection against rain and cold weather, furnishing, placing and compacting
granular backfill, geogrid reinforcement, geotextile filter fabric, restoration, and other items
necessary to complete the job, whether specifically mentioned or implied.

Item 4.54

Structural, Grand Fountain Block, Complete will be paid for at the Contract Unit Price on
a Lump Sum basis. Price paid shall be payment in full for labor, material, and equipment
necessary for all work, including, but not limited to, excavation, sub-grade preparation,
removal and disposal of excess and unsuitable material (both hazardous and non-
hazardous), furnishing and installing fill material, geotextile filter fabric, cast-in-place
reinforced concrete retaining wall/foundation/cap, soldier pile retaining wall, columns,
footings, steel piling, concrete lagging, concrete curb, riverfront walk slab, grass step
retaining wall, fasteners, and other required to complete the work whether specifically
mentioned or implied

Item 1.55

Structural, Market Stall Block, Complete will be paid for at the Contract Unit Price on a
Lump Sum basis. Price paid shall be payment in full for labor, material, and equipment
necessary for all work, including, but not limited to, excavation, sub-grade preparation,
removal and disposal of excess and unsuitable material (both hazardous and non-
hazardous), furnishing and installing fill material, geotextile filter fabric, cast-in-place
reinforced concrete retaining wall/foundation/cap, soldier pile retaining wall, columns,
footings, steel piling, concrete lagging, reinforcing, concrete curb, riverfront walk slab, grass
step retaining wall, fasteners, and other required to complete the work whether specifically
mentioned or implied

Item 5.56

Structural, Water Wall Block, Complete will be paid for at the Contract Unit Price on a
Lump Sum basis. Price paid shall be payment in full for labor, material, and equipment
necessary for all work, including, but not limited to, excavation, sub-grade preparation,
removal and disposal of excess and unsuitable material (both hazardous and non-
hazardous), furnishing and installing fill material, geotextile filter fabric, cast-in-place
reinforced concrete retaining wall/foundation/cap, single and continuous concrete arches,
soldier pile retaining wall, columns, footings, steel piling, concrete lagging, reinforcing,
concrete curb, riverfront walk slab, grass step retaining wall, fasteners, and other required
to complete the work whether specifically mentioned or implied 

Item 7.57

Structural, Archimedes Screw Block, Complete will be paid for at the Contract Unit Price
on a Lump Sum basis. Price paid shall be payment in full for labor, material, and equipment
necessary for all work, including, but not limited to, excavation, sub-grade preparation,
removal and disposal of excess and unsuitable material (both hazardous and non-
hazardous), furnishing and installing fill material, geotextile filter fabric, cast-in-place
reinforced concrete retaining wall/foundation/cap, soldier pile retaining wall, columns,
footings, steel piling, concrete lagging, reinforcing, concrete curb, riverfront walk slab, grass
step retaining wall, fasteners, and other required to complete the work whether specifically
mentioned or implied

Item 1.58
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Structural, Amphitheater Block, Complete will be paid for at the Contract Unit Price on a
Lump Sum basis. Price paid shall be payment in full for labor, material, and equipment
necessary for all work, including, but not limited to, excavation, sub-grade preparation,
removal and disposal of excess and unsuitable material (both hazardous and non-
hazardous), furnishing and installing fill material, geotextile filter fabric, cast-in-place
reinforced concrete retaining wall/foundation/cap, finishes, glass block, fixtures including
sinks, toilets, and urinals, cleaning and painting, drinking fountain, new roof system and
scuppers, new doors, insect screens, lighting fixtures, toilet room partitions and
accessories, drinking fountain, soldier pile retaining wall, columns, footings, steel piling,
concrete lagging, reinforcing, concrete curb, riverfront walk slab, grass step retaining wall,
fasteners, and other required to complete the work whether specifically mentioned or
implied

Item 2.59

Structural, Playground Block, Complete will be paid for at the Contract Unit Price on a
Lump Sum basis. Price paid shall be payment in full for labor, material, and equipment
necessary for all work, including, but not limited to, excavation, sub-grade preparation,
removal and disposal of excess and unsuitable material (both hazardous and non-
hazardous), furnishing and installing fill material, geotextile filter fabric, cast-in-place
reinforced concrete retaining wall/foundation/cap, soldier pile retaining wall, columns,
footings, steel piling, concrete lagging, reinforcing, concrete curb, riverfront walk slab, grass
step retaining wall, fasteners, and other required to complete the work whether specifically
mentioned or implied 

Item 3.60

Structural, Grand Traverse, Complete will be paid for at the Contract Unit Price on a
Lump Sum basis. Price paid shall be payment in full for labor, material, and equipment
necessary for all work, including, but not limited to, excavation, sub-grade preparation,
removal and disposal of excess and unsuitable material (both hazardous and non-
hazardous), furnishing and installing fill material, geotextile filter fabric, cast-in-place
reinforced concrete retaining wall/foundation/cap, soldier pile retaining wall, columns,
footings, steel piling, concrete lagging, reinforcing, concrete curb, riverfront walk slab, grass
step retaining wall, fasteners, and other required to complete the work whether specifically
mentioned or implied. 

Item 10.61

Bridge Improvements, Complete will be paid for at the Contract Unit Price on a Lump
Sum basis. Price paid shall be payment in full for labor, material, and equipment necessary
for all work associated with the bridge light pole anchorage locations within the bridge limits,
including, but not limited to all concrete removal including saw cutting, hand chipping to
limits shown or determined in the field, formwork and forming activities, placement of,
finishing and curing concrete patching areas, supplying and placing steel reinforcement,
supplying and placing embedded galvanic anodes, supplying and placing adhesive
anchoring of reinforcing as necessary and reinstalling salvaged bridge railing posts, railing
sections, base plates, hardware. Replacement of bridge railing hardware (bolts, washers,
nuts, etc) and steel reinforcement due to deterioration is included with this item. Locations
for bridge light pole anchorage installations include six (6) locations at the Beach Street
bridge, six (6) locations at the Saginaw Street bridge and three (3) locations at the Harrison
Street bridge. Placement of light pole anchor bolts and the installation of the light poles is
also included in this pay item

Item 7.62

Restroom, Renovation will be paid for at the Contract Unit Price on a Lump Sum basis.
Price paid shall be payment in full for labor, material, products, and equipment necessary
for restroom renovation as specified on the plans and shall include, but is not limited to,
demolition, installation, foundations, hardware, finishes, glass block, fixtures including sinks,
toilets, and urinals, cleaning and painting, drinking fountain, new roof system and scuppers,
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new doors, insect screens, lighting fixtures, toilet room partitions and accessories, drinking
fountain, utility work, and other items necessary to complete the job, whether specifically
mentioned or implied.

Item 2.63, 8.63

Vault Toilet, Complete will be paid for at the Contract Unit Price per Each basis. Price paid
shall be payment in full for labor, material, and equipment necessary for installation of vault
toilet and shall include, but is not limited to, excavation, installation, foundations, hardware,
and other items necessary to complete the job, whether specifically mentioned or implied.

Item 1.64, 2.64, 2.65, 2.66, 3.64, 4.64, 4.65, 5.64, 7.65, 7.66, 7.67

Stairs of the type, width and dimensions specified on the plans, will be paid for at the
Contract Unit Price per Square Foot basis. Price paid shall be payment in full for labor,
material, and equipment necessary for furnishing and placing cast-in-place concrete
structure and shall include, but is not limited to, all excavation, sheeting, shoring and
bracing, dewatering, furnishing and installing reinforcement, water stops, embedded items,
forming, placing, jointing, finishing, texturing and curing the concrete, admixtures, protection
of existing improvements, protection against rain and cold weather, furnishing, placing and
compacting granular backfill geogrid reinforcement and geotextile filter fabric, barricading,
restoration, and other items necessary to complete the job, whether specifically mentioned
or implied.

Measurement for concrete stairs will be determined by field measure of stairway in place.

Item 2.68, 2.71, 7.69, 8.70

Pavilion, of the size and type specified, will be paid for at the Contract Unit Price per Each
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
installation of pavilion and shall include, but is not limited to, excavation, installation,
foundations, hardware, and other items necessary to complete the job, whether specifically
mentioned or implied.

Item 2.72

Exercise Equipment, Complete, of the size and type specified, will be paid for at the
Contract Unit Price on a Lump Sum basis. Price paid shall be payment in full for labor,
material, and equipment necessary for installation of exercise equipment and shall include,
but is not limited to, excavation, installation, foundations, hardware, and other items
necessary to complete the job, whether specifically mentioned or implied.

Item 2.73

Poured-in-Place Rubber Surface, of the type specified, will be paid for at the Contract Unit
Price per Square Foot. Price paid shall be payment in full for labor, material, and equipment
necessary to install rubber surface and shall include, but is not limited to, geotextile fabric
and/or liner, aggregate base, perforated underdrain, rubber binder material, dewatering,
protection of existing improvements, installation, and other items necessary to complete the
job, whether specifically mentioned or implied.

Item 1.74, 3.74, 4.74, 5.74, 6.74, 7.74, 10.74

Concrete Cleaning & Sealing, of the type specified, will be paid for at the Contract Unit
Price on a Lump Sum basis.  Price shall be payment in full for labor, material, and
equipment necessary for sandblasting and cleaning existing concrete to remain as shown
on the plans or as determined by Engineer, and shall include, but is not limited to, cleaning
concrete with light duty cleaner, installing sealer, protection of existing improvements, and
other items necessary to complete the job, whether specifically mentioned or implied.

Item 1.75, 1.77, 1.78, 2.75, 2.77, 3.75, 3.77, 4.75, 4.77, 5.75, 5.76, 5.77, 6.75, 7.75, 7.77, 9.79

Hand Rail, of the size, type and material specified, will be paid for at the Contract Unit Price
per Linear Foot. Price paid shall be payment in full for labor, material, and equipment
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necessary for the installation of the handrail as shown on the plans or as determined by
Engineer, and shall include, but is not limited to, the specified handrail as well as attached
parts, connections anchorage; and other items necessary to complete the job, whether
specifically mentioned or implied.

Item 1.80, 2.80, 4.80, 5.80, 6.80, 7.80

Hand Rail, Existing, Cleaning & Sealing, of the type specified, will be paid for at the
Contract Unit Price per Linear Foot. Price shall be payment in full for labor, material, and
equipment necessary for the cleaning and painting existing handrail to remain as shown on
the plans or as determined by Engineer, and shall include, but is not limited to, cleaning
handrail to SSPC-SP3 and/or per paint manufacturer's recommendations, sanding,
sandblasting, priming, painting, protection of existing improvements, and other items
necessary to complete the job, whether specifically mentioned or implied.

Item 2.81, 8.81, 9.81

Aggregate Base Course, 8" will be paid for at the Contract Unit Price per Cubic Yard.
Price paid shall be payment in full for labor, material, and equipment required for the
aggregate base course, compacted in place, and shall include, but is not limited to,
excavation, construction, protection of existing improvements, also furnishing, placing, and
compacting backfill and subbase, also compacting and fine grading subgrade, also
furnishing and applying chemical additives and water, also for barricading, and for other
items necessary to complete the job, whether specifically mentioned or implied.

Measurement for aggregate base course will be in cubic yards, of the thickness specified,
and shall be determined by field measure.  The width of the base course shall be equal to
the width specified on the Plans or as determined by Engineer. If the width of the base
course is increased to accommodate Contractor in placing forms, etc., the additional
material placed beyond the width specified on the Plans or as determined by Engineer, will
be at Contractor's expense.

Item 2.82, 8.82, 9.82

Bituminous Top Course, of the type and thickness specified on the Plans, will be paid for
at the Contract Unit Price per Ton. Price paid shall be payment in full for labor, material, and
equipment necessary for the bituminous pavement and shall include, but is not limited to,
excavation, protection of existing improvements, also compacting and fine grading
subgrade, also furnishing, placing and compacting backfill and subbase, also the furnishing,
placing, rolling and compacting the various bituminous lifts or courses, also the furnishing
and applying of prime and bond coats, barricading, restoration, and for other items
necessary to complete the job, whether specifically mentioned or implied.

Measurement for bituminous pavement will be in tons, with the installed tonnage
determined by certified batch plant delivery tickets submitted to ENGINEER, or his duly
authorized representative, at the time of placement.

Item 2.83, 8.83, 9.83

Bituminous Leveling Course, of the type and thickness specified on the Plans, will be
paid for at the Contract Unit Price per Ton. Price paid shall be payment in full for labor,
material, and equipment necessary for the bituminous pavement and shall include, but is
not limited to, excavation, protection of existing improvements, also compacting and fine
grading subgrade, also furnishing, placing and compacting backfill and subbase, also the
furnishing, placing, rolling and compacting the various bituminous lifts or courses, also the
furnishing and applying of prime and bond coats, barricading, restoration, and for other
items necessary to complete the job, whether specifically mentioned or implied.

Measurement for bituminous pavement will be in tons, with the installed tonnage
determined by certified batch plant delivery tickets submitted to ENGINEER, or his duly
authorized representative, at the time of placement.

Item 2.84, 8.84
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Pavement Markings, Complete of the type, width and color specified on the Plans, will be
paid for at the Contract Unit Price on a Lump Sum basis. Price paid shall be payment in full
for all labor, material, and equipment necessary for pavement markings, actually placed,
and shall include, but is not limited to, all preparation of surface, layout, removing any old
markings, applying proposed pavement markings, glass beads, providing temporary
barricading, cleanup, and all items necessary to complete the job, whether specifically
mentioned or implied.

Item 1.85, 1.86, 1.88, 1.89, 2.85, 4.85, 4.86, 4.87, 4.90, 7.85, 9.90-9.92

Storm Sewers, of the type and diameter specified on the Plans, in open cut trench will be
paid for at the Contract Unit Price per Linear Foot. Price paid shall be payment in full for
labor, material, and equipment necessary for storm sewer pipe in open cut trench and shall
include but is not limited to, excavation, sheeting, shoring, bracing, and dewatering,
construction, protection of existing improvements, sand backfill, sand, stone or concrete
pipe bedding, placing and removing of stoppers and bulkheads, final inspection which
includes cleaning, stubs in drainage structures, connection to drainage structures and
sewers, end sections, barricading, restoration, coring through existing or proposed seawall
locations as noted on plans, cleanup and other items necessary to complete the job,
whether specifically mentioned or implied.

Measurement for storm sewers in open cut trench, will be in place, by length in linear feet,
from center to center of end standard manholes, standard catch basins, standard inlets,
headwalls, or other standard drainage structures, with no deduction in length for
intermediate standard structures. However, where tee manholes or where special bid items,
as indicated in Plans and Specifications, having a basis of payment of lump sum, are
involved, the measurement will be from the end of the tee manhole or from the end of the
special bid item nearest the adjoining drainage structure and the adjoining drainage
structure.

Item 4.93

Storm, Trench Drain, of the size and type specified on the Plans, will be paid for at the
Contract Unit Price per Linear Foot. Price paid shall be payment in full for labor, material,
and equipment necessary for a complete standard trench drain structure, and shall include
but is not limited to, excavation, dewatering, construction, frame, cover, sand backfill,
barricading, restoration, and other items necessary to complete the job, whether specifically
mentioned or implied.

Item 1.95, 1.96, 4.94

Storm, Catch Basin, of the size and type specified on the Plans, will be paid for at the
Contract Unit Price per Each. Price paid shall be payment in full for labor, material, and
equipment necessary for a complete standard catch basin structure, and shall include but is
not limited to, excavation, dewatering, construction, frame, cover, bricks, blocks, cone
section, riser sections, top section, bottom section, masonry plaster coat, steps, sand
backfill, barricading, restoration, and other items necessary to complete the job, whether
specifically mentioned or implied.

Item 9.97

Outfall, Riprap will be paid for at the Contract Unit Price per Square Yard basis. Price paid
shall be payment in full for labor, material and equipment necessary for furnishing and
installing riprap, and shall include, but is not limited to, necessary sub-grade preparation,
removal and disposal of excess and unsuitable material, placing riprap, geotextile filter
fabric, and other items necessary to complete the Work, whether specifically mentioned or
implied.

Measurement for riprap will be in square yards determined by field measure of riprap in
place.

Item 9.98
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Outfall Fill for Embankments will be paid for at the Contract Unit Price per Cubic Yard unit
basis. Price paid shall be payment in full for labor, material, and equipment required to
construct embankment and shall include but is not limited to providing, placing, and
compacting the fill material required for the construction of the embankment, stripping and
stockpiling topsoil, necessary subgrade preparation, and other items necessary to complete
the job, whether specifically mentioned or implied.

Payment for outfall fill for embankments will be per cubic yard with the quantity of
embankment calculated from existing and proposed grades. The quantity paid will be based
on plan quantity unless there is a field change which affects plan quantity. No field
measurement for payment of embankment will be done at the time of construction.

Item 9.99, 9.100

Outlet Headwall of the size and type specified will be paid for at the Contract Unit Price per
Each. Price paid shall be payment in full for labor, material, and equipment required for
furnishing and installing end sections and shall include, but is not limited to, excavation,
sheeting, shoring and bracing, construction, dewatering, preparation, protection of existing
improvements, stone pipe bedding, sand backfill, headwall, reinforcement, baffle, mortar,
foundation, connection to proposed sewer, backfilling, barricading, restoration, and other
items necessary to complete the job, whether specifically mentioned or implied.

Item 9.101

Outlet Headwall & Wingwalls, of the size and type specified will be paid for at the Contract
Unit Price per Each. Price paid shall be payment in full for labor, material, and equipment
required for furnishing and installing end sections and shall include, but is not limited to,
excavation, sheeting, shoring and bracing, wood handrail with mesh panel, construction,
dewatering, preparation, protection of existing improvements, stone pipe bedding, sand
backfill, headwall, reinforcement, baffle, mortar, wingwalls, foundation, connection to
proposed sewer, backfilling, barricading, restoration, and other items necessary to complete
the job, whether specifically mentioned or implied.

Item 4.102

Trench Drain Grate, will be paid for at the Contract Unit Price per Linear Foot basis. Price
paid shall be payment in full for labor, material, and equipment necessary for installation of
tree grates and shall include, but is not limited to, excavation, installation, foundations,
hardware, concrete infill wall, and other items necessary to complete the job, whether
specifically mentioned or implied.

Item 1.103

Tree Grate will be paid for at the Contract Unit Price per Each basis. Price paid shall be
payment in full for labor, material, and equipment necessary for installation of tree grates
and shall include, but is not limited to, excavation, installation, foundations, hardware, and
other items necessary to complete the job, whether specifically mentioned or implied.

Item 1.104, 2.104, 3.104, 4.104, 5.104, 7.104, 8.104, 9.104

Boulders, Landscape of the type and size indicated on the Plans, will be paid for at the
Contract Unit Price per Each. Price paid shall be payment in full for all labor, material, and
equipment necessary for preparing the surface where each stone is to be located, including
removal and disposal of unsuitable or excess material; aggregate base installation,
furnishing and placing each stone on a bearing surface that is level, ensuring each is
installed to the line and grade indicated on the Plans; protection of existing improvements;
barricading; miscellaneous cleanup and restoration, and other items necessary to complete
the job, whether specifically mentioned or implied.

Item 2.105

Boulders, Road Barrier of the type and size indicated on the Plans, will be paid for at the
Contract Unit Price per Each. Price paid shall be payment in full for all labor, material, and
equipment necessary for preparing the surface where each stone is to be located, including
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removal and disposal of unsuitable or excess material; aggregate base installation,
furnishing and placing each stone on a bearing surface that is level, ensuring each is
installed to the line and grade indicated on the Plans; protection of existing improvements;
barricading; miscellaneous cleanup and restoration, and other items necessary to complete
the job, whether specifically mentioned or implied.

Item 1.106, 2.106, 3.106, 4.106, 6.106, 7.106

Swinging Benches, Gametime Sway will be paid for at the Contract Unit Price per Each
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
installation of benches and shall include, but is not limited to, excavation, installation,
foundations, hardware, and other items necessary to complete the job, whether specifically
mentioned or implied.

Item 1.107, 2.107, 5.107, 7.107

Benches, Landscapeforms Trapecio will be paid for at the Contract Unit Price per Each
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
installation of benches and shall include, but is not limited to, excavation, installation,
foundations, hardware, and other items necessary to complete the job, whether specifically
mentioned or implied.

Item 1.108, 2.108, 3.108, 4.108, 5.108, 6.108, 7.108, 6.108, 7.108, 8.108, 9.108

Benches, Victor Stanley Lily be paid for at the Contract Unit Price per Each basis. Price
paid shall be payment in full for labor, material, and equipment necessary for installation of
benches and shall include, but is not limited to, excavation, installation, foundations,
hardware, and other items necessary to complete the job, whether specifically mentioned or
implied.

Item 1.109, 2.109, 2.110, 4.109, 4.110, 7.109, 7.110, 8.109, 8.110

Picnic Tables, of the type, size, and location specified on the plans, will be paid for at the
Contract Unit Price per Each basis. Price paid shall be payment in full for labor, material,
and equipment necessary for installation of picnic tables and shall include, but is not limited
to, excavation, installation, foundations, hardware, and other items necessary to complete
the job, whether specifically mentioned or implied.

Item 2.111, 7.111, 8.111

BBQ Grill will be paid for at the Contract Unit Price per Each basis. Price paid shall be
payment in full for labor, material, and equipment necessary for installation of BBQ grill and
shall include, but is not limited to, excavation, installation, foundations, hardware, and other
items necessary to complete the job, whether specifically mentioned or implied.

Item 2.112, 7.112, 8.112

Coal Bin will be paid for at the Contract Unit Price per Each basis. Price paid shall be
payment in full for labor, material, and equipment necessary for installation of coal bin and
shall include, but is not limited to, excavation, installation, foundations, hardware, and other
items necessary to complete the job, whether specifically mentioned or implied.

Item 2.113

Bollard & Chain Gate will be paid for at the Contract Unit Price per Each basis. Price paid
shall be payment in full for labor, material, and equipment necessary for installation of
bollard chain and gate and shall include, but is not limited to, excavation, installation,
foundations, hardware, and other items necessary to complete the job, whether specifically
mentioned or implied.

Item 2.114, 8.114

Permanent Bollard will be paid for at the Contract Unit Price per Each basis. Price paid
shall be payment in full for labor, material, and equipment necessary for installation of
bollard chain and gate and shall include, but is not limited to, excavation, installation,
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foundations, hardware, and other items necessary to complete the job, whether specifically
mentioned or implied.

Item 1.115, 2.115, 3.115, 4.115, 5.115, 6.115, 7.115, 8.115, 9.115

Litter Bins, Victor Stanley SDC-45 will be paid for at the Contract Unit Price per Each
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
installation of litter bins and shall include, but is not limited to, excavation, installation,
foundations, hardware, and other items necessary to complete the job, whether specifically
mentioned or implied.

Item 1.116, 2.116, 7.116

Bike Racks, Tournesol Loop, Model LP-1920 will be paid for at the Contract Unit Price
per Each basis. Price paid shall be payment in full for labor, material, and equipment
necessary for installation of bike racks and shall include, but is not limited to, excavation,
installation, foundations, hardware, and other items necessary to complete the job, whether
specifically mentioned or implied.

Item 1.117, 2.117, 3.117, 4.117, 5.117, 6.117

River Egress Safety Ladders will be paid for at the Contract Unit Price per Each basis.
Price paid shall be payment in full for labor, material, and equipment necessary for
installation of safety ladders and shall include, but is not limited to, excavation, installation,
foundations, hardware, and other items necessary to complete the job, whether specifically
mentioned or implied.

Item 8.118

Observation Deck Rehabilitation will be paid for at the Contract Unit Price per Lump Sum
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
rehabilitation of observation deck and shall include, but is not limited to, excavation,
installation, foundations, hardware, removing and replacing decking and railing, wood
handrail with mesh panels, materials and lumber, $5,000 allowance for structural repairs,
and other items necessary to complete the job, whether specifically mentioned or implied.

Item 1.119, 2.119, 3.119, 4.119, 5.119, 6.119, 7.119

Lighting, (SA) Pedestrian Poles will be paid for at the Contract Unit Price per Each basis.
Price paid shall be payment in full for labor, material, and equipment necessary for
installation of lighting type SA and shall include, but is not limited to, pole with integral
luminaires and drivers and basecover and shoe base, concrete pole base foundation with
leveling gap filled with grout and anchor bolts as per pole base detail, and all other items
necessary to complete the job, whether specifically mentioned or implied. Also includes
labor, material, equipment including but not limited to lifts, ladders, hex/Allen keys, lumber
as needed to protect landscaping, etc. as required for aiming adjustable fixtures under the
direction of the Lighting Designer and/or Landscape Architect; this work shall be performed
after dark.

Item 1.120, 2.120, 3.120, 4.120, 5.120, 6.120, 7.120

Lighting, (SB) Handrail Lights will be paid for at the Contract Unit Price per Each basis.
Price paid shall be payment in full for labor, material, and equipment necessary for
installation of lighting type SB into an existing or new handrail (handrail not included) and
shall include, but is not limited to, luminaire nodes, remote drivers with 16ga. conductors
located in NEMA-exterior rated enclosure in accessible location with quantity as required for
luminaire quantity, and all other items necessary to complete the job, whether specifically
mentioned or implied.

Item 1.121

Lighting, (SC) In-Grade at Tunnels will be paid for at the Contract Unit Price per Each
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
installation of lighting type SC and shall include, but is not limited to, luminaires with integral
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drivers and control modules, excavation, installation, hardware, and any other items
necessary to complete the job, whether specifically mentioned or implied. Additionally,
contractor shall adjust the dimming of the luminaires, under the direction of the design
team. Provide all tools and gloves as necessary to perform the adjustment of lights.

Item 1.122, 7.122

Lighting, (SD-N) New Feature Lighting Pole & New Floodlights will be paid for at the
Contract Unit Price per Each basis. Price paid shall be payment in full for labor, material,
and equipment necessary for installation of lighting type SD-N and shall include, but is not
limited to, pole with base cover, concrete pole base foundation with leveling gap filled with
grout and anchor bolts as per pole base detail, and quantity of floodlight luminaires as
shown on plans with integral drivers lighting control node for each luminaire, and all other
items necessary to complete the job, whether specifically mentioned or implied. Also
include labor, material, equipment including but not limited to lifts, ladders, hex/Allen keys,
lumber as needed to protect landscaping, etc. as required for aiming adjustable fixtures
under the direction of the Lighting Designer and/or Landscape Architect; this work shall be
performed after dark.

Item 5.123

Lighting, (SD-E) New Flood Lights on Existing Tall Pole will be paid for at the Contract
Unit Price per Each basis. Price paid shall be payment in full for labor, material, and
equipment necessary for installation of lighting type SD-E and shall include, but is not
limited to, refurbishing existing pole including base cover and installation of floodlight
luminaire quantity as indicated on plans, integral drivers and lighting control node for each
luminaire, and all other items necessary to complete the job, whether specifically mentioned
or implied. Existing poles must be refurbished as required so that new floodlights can be
mounted to the existing poles; includes cleaning, sandblasting and sanding, and priming
and painting poles. Also include labor, material, equipment including but not limited to lifts,
ladders, hex/Allen keys, lumber as needed to protect landscaping, etc. as required for
aiming adjustable fixtures under the direction of the Lighting Designer and/or Landscape
Architect; this work shall be performed after dark.

Item 4.124

Lighting, (SD-R) Relocated Feature Lighting Pole & New Floodlights will be paid for at
the Contract Unit Price per Each basis. Price paid shall be payment in full for labor,
material, and equipment necessary for removal, relocation and re-installation of lighting type
SD-R and shall include, but is not limited to, removal and relocation of refurbished pole with
base cover, concrete pole base foundation with leveling gap filled with grout and anchor
bolts as per pole base detail, quantity of floodlight luminaires with integral drivers as shown
on plans, lighting control node for each luminaire, and all other items necessary to complete
the job, whether specifically mentioned or implied. Existing poles must be refurbished as
required so that new floodlights can be mounted to the existing poles; includes cleaning,
sandblasting and sanding, and priming and painting poles. Also include labor, material,
equipment including but not limited to lifts, ladders, hex/Allen keys, lumber as needed to
protect landscaping, etc. as required for aiming adjustable fixtures under the direction of
the Lighting Designer and/or Landscape Architect; this work shall be performed after dark.

Item 1.125, 4.125, 5.125

Lighting, (SE) Lighted Bollard will be paid for at the Contract Unit Price per Each basis.
Price paid shall be payment in full for labor, material, and equipment necessary for
installation of lighting type SE and shall include, but is not limited to, luminaire bollard with
integral driver, concrete base foundation with leveling gap filled with grout and anchor bolts
as per pole base detail, and all other items necessary to complete the job, whether
specifically mentioned or implied.

Item 4.126
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Lighting, (SF) Solar Marker will be paid for at the Contract Unit Price per Each basis. Price
paid shall be payment in full for labor, material, and equipment necessary for installation of
lighting type SF and shall include, but is not limited to, solar luminaire with integral driver
and battery, mounting materials and hardware as required, and all other items necessary to
complete the job, whether specifically mentioned or implied.

Item 1.27, 2.127, 4.127

Lighting, (SG) Wall-Recessed Marker will be paid for at the Contract Unit Price per Each
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
installation of lighting type SG and shall include, but is not limited to, luminaire with integral
driver, mounting materials and hardware as required, and all other items necessary to
complete the job, whether specifically mentioned or implied.

Item 4.128  

Lighting, (SH) Overhead Light in Concrete Slab will be paid for at the Contract Unit Price
per Each basis. Price paid shall be payment in full for labor, material, and equipment
necessary for installation of lighting type SH and shall include, but is not limited to, luminaire
with integral driver, mounting materials and hardware as required, and all other items
necessary to complete the job, whether specifically mentioned or implied.

Item 10.129

Lighting, (SK) Bridge Node Light will be paid for at the Contract Unit Price per Lump Sum
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
installation of Bridge Node Lighting, and shall include, but is not limited to, mounting
hardware, Nema box, enclosures, and items necessary to complete the job, whether
specifically mentioned or implied. Additionally, price paid shall be payment in full for
commissioning of the system by a factory-certified technician after installation. Individual
lighting control nodes for the system will be included with each specific lighting fixture type
where needed.

Item 10.130

Lighting, (SJ) Bridge Light Pole will be paid for at the Contract Unit Price per Each basis.
Price paid shall be payment in full for labor, material, and equipment necessary for
installation of lighting type SA and shall include, but is not limited to, pole with integral
luminaires and drivers and basecover and shoe base, concrete pole base foundation with
leveling gap filled with grout and anchor bolts as per pole base detail, lighting control node
mounted to top of pole, and all other items necessary to complete the job, whether
specifically mentioned or implied. Also includes labor, material, equipment including but
not limited to lifts, ladders, hex/Allen keys, lumber as needed to protect landscaping, etc.
as required for aiming adjustable fixtures under the direction of the Lighting Designer and/or
Landscape Architect; this work shall be performed after dark.

Item 1.131

Lighting, Extra Materials will be paid for at the Contract Unit Price per Lump Sum basis.
Price paid shall be payment in full for materials, and hardware necessary for future repairs
and replacements of lighting fixtures and poles as indicated on the plans. Also includes
delivery of equipment to Genesee County Parks and Recreation Commission.

Item 1.132

Lighting, Controls, Complete will be paid for at the Contract Unit Price per Lump Sum
basis. Price paid shall be payment in full for labor, material, and equipment necessary for
installation of Lighting Controls as shown on the plans, and shall include, but is not limited
to, DMX controls, lighting control panels, mounting hardware, enclosures, and items
necessary to complete the job, whether specifically mentioned or implied. Additionally, price
paid shall be payment in full for commissioning of the system by a factory-certified
technician after installation. Individual lighting control nodes for the system will be included
with each specific lighting fixture type where needed.
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Item 1.133, 2.133, 3.133, 4.133, 5.133, 6.133, 7.133, 8.133, 9.133, 10.133

Electrical Improvements, Complete will be paid for at the Contract Unit Price per Lump
Sum basis. Price paid shall be payment in full for labor, material, and equipment necessary
for installation of new electrical equipment as indicated on plans and shall include, but is not
limited to, installation, conduit/wires, hardware, and other items necessary to complete the
job, whether specifically mentioned or implied. 

Item 1.134, 7.134

Restoration, Bioretention Area will be paid for at the Contract Unit Price per Square Foot.
Price paid shall be payment in full for labor, material, and equipment necessary for
installation of bioretention basin in accordance with the cross section shown on the Plans or
as determined by the Professional, and shall include, but is not limited to protection of
existing improvements, bioretention soil medium, geotextile filter fabric, aggregate stone
layers, spreading, grading, shaping, plowing, discing, raking, rolling, tamping, disposing of
unsuitable or excess material, documentation of material delivered to site (i.e., delivery
tickets), furnishing and installing plant material and/or seed, and all items necessary to
complete the job, whether specifically mentioned or implied. Measurements for bioretention
soil mix will be in square feet, with the installed footage determined by field measurement of
basin bottom at the time of placement.

Item 1.135, 2.135, 3.135, 4.135, 5.135, 6.135, 7.135, 8.135, 9.135

Restoration, Lawn (of the depth specified), and seed, will be paid for at the Contract Unit
Price per Square Foot. Price paid shall be payment in full for all labor, material, and
equipment necessary to restore lawn areas as shown on the Plans or as determined by
Engineer, and shall include, but is not limited to all excavation, subgrade preparation, filling,
shaping, grading, plowing, discing, raking, disposing of unsuitable material and excess
material, obtaining soil tests, furnishing fill and topsoil, placing topsoil, seed, fertilizers, and
mulch, rolling, tamping, mowing, maintenance and care, obtaining soil tests, furnishing fill
and topsoil, placing topsoil, seed, fertilizers, and mulch, rolling, tamping, mowing,
maintenance and care, protection of existing improvements, miscellaneous cleanup and
restoration, and all other items necessary to complete the job, whether specifically
mentioned or implied. Contractor shall restore all areas disturbed by his
operations.  Measurement for restoration with topsoil, and seed will be determined by field
measure of the seeded area in place.

Areas disturbed outside of the limits indicated on the Plans shall be restored at Contractor s
expense.

Item 2.136

Restoration, Reinforced Lawn will be paid for at the Contract Unit Price per Square Foot.
Price paid shall be payment in full for labor, material, and equipment necessary for
installation of reinforced lawn in accordance with the cross section shown on the Plans or
as determined by the Engineer, and shall include, but is not limited to protection of existing
improvements, lawn paver, aggregate stone layers, spreading, grading, shaping, plowing,
discing, raking, rolling, tamping, disposing of unsuitable or excess material, documentation
of material delivered to site (i.e., delivery tickets), and all items necessary to complete the
job, whether specifically mentioned or implied.

Measurements for reinforced lawn will be in square feet, with the installed footage
determined by field measurement of basin bottom at the time of placement.

Item 1.137-1.150, 2.138-2.152, 3.142-3.152, 4.137-4.147, 5.140-5.149, 6.150-6.151,
7.137-7.152, 8.139-8.151

Trees, of the size and type indicated in the Proposal, will be paid for at the Contract Unit
Price per Each. Price paid shall be payment in full for labor, material, and equipment
necessary for installing trees and shall include, but is not limited to, selection and
transporting, protection of trees, hole excavation, pruning, planting, backfilling, mulching,
watering, guying and bracing, wrapping, dressing, cleanup and all other items necessary to
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complete the job, whether specifically mentioned or implied.

Item 1.153 - 1.154, 2.153, 4.154, 5.154, 7.153 

Shrubs, of the size and type indicated in the Proposal, will be paid for at the Contract Unit
Price per Each. Price paid shall be payment in full for labor, material, and equipment
necessary for installing shrubs and shall include, but is not limited to, selection and
transporting, protection of shrubs, hole excavation, pruning, planting, backfilling, mulching,
watering, dressing, cleanup and all other items necessary to complete the job, whether
specifically mentioned or implied.

Item 1.155-1.156, 2.155-2.156, 4.155-4.156, 7.155 

Ornamental Grasses, of the size and type indicated in the Proposal, will be paid for at the
Contract Unit Price per Each. Price paid shall be payment in full for labor, material, and
equipment necessary for installing ornamental grasses and shall include, but is not limited
to, selection and transporting, protection of ornamental grasses, hole excavation, pruning,
planting, backfilling, mulching, watering, dressing, cleanup and all other items necessary to
complete the job, whether specifically mentioned or implied.

Item 1.157-1.158, 2.158, 4.157-4.158, 5.158

Groundcover, of the size and type indicated in the Proposal, will be paid for at the Contract
Unit Price per Each. Price paid shall be payment in full for labor, material, and equipment
necessary for installing groundcover and shall include, but is not limited to, selection and
transporting, protection of groundcover, hole excavation, pruning, planting, backfilling,
mulching, watering, dressing, cleanup and all other items necessary to complete the job,
whether specifically mentioned or implied.

Item 1.159, 2.159, 3.159, 4.159, 5.159, 6.159, 7.159, 8.159, 9.159

Landscape Planting Soil & Mulch will be paid for at the Contract Unit Price per Lump Sum
basis. Price paid shall be payment in full for all labor, material, and equipment necessary to
construct the landscape beds and planting areas shown on the Plans or as determined by
Landscape Architect, and shall include, but is not limited to excavation, subgrade
preparation, filling, shaping, grading, plowing, discing, raking, disposing of unsuitable
material and excess material, furnishing fill and topsoil, obtaining soil tests, placing topsoil,
fertilizers, mulch, rolling, tamping, mowing, maintenance and care, protection of existing
improvements, miscellaneous cleanup and restoration, and other items necessary to
complete the job, whether specifically mentioned or implied. Contractor shall restore all
areas disturbed by his operations.

Item 1.160, 2.160, 3.160, 4.160, 5.160, 6.160, 7.160, 8.160, 9.160

Maintenance Contract: Year 1 will be paid for at the Contract Lump Sum. Price paid shall
be payment in full for all labor, material, and equipment required for maintaining all planted
material in a vigorous, healthy, sound growing condition for a 1-year period starting from the
date Substantial Completion is achieved by Contractor and ending after 365 calendar days.
Maintenance shall include, but is not limited to, cultivating; weeding; pruning; watering as
required to establish healthy, viable plantings but no less than 1-inch per week, unless
regular rainfall occurs; mowing; fertilizing; mulching; re-guying; mowing; repairing or
replacing damaged, diseased, dead, or infested plant material; protection of existing
improvements; barricading; miscellaneous cleanup and restoration, and other items
necessary to complete the job, whether specifically mentioned or implied, for the period of
the maintenance contract.

Item 1.163-4, 1.163-5

Live Stakes will be paid for at the Contract Unit Price on a per Each basis. Price paid shall
be payment in full for all labor, material, equipment, and supplies necessary for installation
of live stakes as shown on the Construction Drawings and in accordance with these
Specifications. Harvest, transport, handling, and watering of the live stakes is incidental to
this item and shall be included in the unit cost of the live staking installation.
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Item 1.173, 2.173, 3.173, 4.173, 5.173, 7.173, 8.173, 9.173

Contaminated Non-Hazardous Material Excavation and Disposal, will be paid for at the
Contract Unit Price per Cubic Yard. Price paid shall be payment in full for labor, material,
and equipment necessary for excavation to the lines and grades shown on the plans, and
shall include, but is not limited to, excavation, temporarily stockpiling, testing for
contaminants and disposal of unsuitable material at an appropriate facility including, but not
limited to, asphalt pavement, removal of temporary roadway, asphalt approaches and
asphalt drives, aggregate surfaces, concrete end headers, rocks, earth, large stones,
culverts, sewers, abandoned utilities, structures, the excavation, removal, and stockpiling,
protecting existing improvements, filling holes and voids with compacted granular backfill,
the excavation and disposal of other items exposed in excavating to the subgrade, also for
fine grading and compacting the subgrade, barricading, and other items necessary to
complete the job, whether specifically mentioned or implied.

Payment for excavation will be per cubic yard with the quantity of excavation calculated
from existing and proposed grades. The quantity paid will be based on plan quantity unless
there is a field change which affects the plan quantity. No field measurement for payment of
this item will be done at the time of construction.

Item 1.175 

Lighting, Replace Existing Light Pole Fixtures, will be paid for at the Contract Unit Price
per Each basis. Price paid shall be payment in full for labor, material, and equipment
necessary for installation of replacement light pole fixtures for fixtures in Riverbank Park
that are non-operational and shall include, but is not limited to, luminaire, mounting
materials and hardware as required, and all other items necessary to complete the job,
whether specifically mentioned or implied.

Item 1.176, 2.176, 3.176, 4.176, 5.176, 6.176, 7.176 

USCG Life Ring, will be paid for at the Contract Unit Price per Each basis. Price paid shall
be payment in full for labor, material, and equipment necessary for installation of life rings
and related casing and shall include, but is not limited to, cabinet, mounting materials and
hardware as required, and all other items necessary to complete the job, whether
specifically mentioned or implied.

Item 1.177, 2.177, 3.177, 4.177, 5.177, 6.177, 7.177 

Fishing Line/Monofilament Recycling Bin, will be paid for at the Contract Unit Price per
Each basis. Price paid shall be payment in full for labor, material, and equipment necessary
for installation of recycling bins and related signage and shall include, but is not limited to,
mounting materials and hardware as required, and all other items necessary to complete
the job, whether specifically mentioned or implied.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION









SECTION 01 31 26  
ELECTRONIC COMMUNICATIONS PROTOCOLS 

PART 1 GENERAL 
1.01 SCOPE OF WORK 

A. This section establishes the procedures with which the parties will comply regarding transmission 
or exchange of electronic data for the Project. 

B. Contractor shall provide labor, materials, tools, equipment, services, utilities, and incidentals 
shown, specified, and required for complying with this section throughout the Project. 

1.02 COORDINATION 
A. Contractor shall require all Subcontractors and Suppliers to comply with the electronic 

communication protocols established in this section. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 
A. Section 01 32 16 - Construction Progress Schedule. 

B. Section 01 33 00 - Project Submittals  

1.04 TERMINOLOGY 
A. The following words or terms are not defined but, when used in this section, have the following 

meaning: 

1. “Electronic data” means information, communications, drawings, or designs created or 
stored for the Project in electronic or digital form. 

2. “Confidential information” means electronic data that the transmitting party has designated 
as confidential and clearly marked with an indication such as “Confidential”, “Business 
Proprietary”, or similar designation. 

3. “Written” or “in writing” means any and all communications, including without limitation a 
notice, consent, or interpretation, prepared and sent to an address provided in the Contract 
Documents or otherwise agreed upon by the parties and Engineer using a transmission 
method sent forth in this section that allows the recipient to print or store the 
communication.  Communications transmitted electronically are presumed received when 
sent in conformance with this Section. 

1.05 TRANSMISSION OF ELECTRONIC DATA 
A. Transmission of electronic data constitutes a warrant by the transmitting party to the receiving 

party that the transmitting party is one or more of the following: 

1. The copyright owner of the electronic data. 

2. Has permission from the copyright owner to transmit the electronic data for its use on the 
Project. 

3. Is authorized to transmit confidential information. 

B. Receiving party agrees to keep confidential information confidential and not to disclose it to 
another person except to (1) its employees, (2) those who need to know the content of the 
confidential information to perform services or construction solely and exclusively for the 
Project, or (3) its consultants, contractors, Subcontractors, and Suppliers whose contracts 
include similar restrictions on the use of electronic data and confidential information, or (4) if 
requested under Freedom of Information Act. 
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C. Transmitting party does not convey any right in the electronic data or in the software used to 
generate or transmit such data.  Receiving party may not use electronic data unless permission 
to do so is provided in the Contract Documents, or in a separate license. 

D. Unless otherwise granted in a separate license, receiving party’s use, modification, or further 
transmission of electronic data, as provided the Contract Documents, is specifically limited to 
the design and construction of the Project in accordance with this section, and nothing 
contained in this section conveys any other right to use the electronic data for any other 
purpose. 

E. To the fullest extent permitted by laws and regulations, receiving party shall indemnify and 
defend the transmitting party from and against all claims arising from or related to receiving 
party’s modification to, or unlicensed use of, electronic data. 

F. Means of Transmitting Electronic Data: Unless otherwise indicated in Table 01 31 26-A of this 
section or elsewhere in the Contract Documents, transmission of electronic data for the Project 
will generally be via: 

1. Electronic Project Management (EPM) System: Contractor shall provide and maintain an 
electronic project management (EPM) system for electronic construction management 
document control and communications between GLWA, the Engineer, supplier(s) and 
subcontractor(s). 

a. Contractor shall protect the EPM system from unauthorized access and shall 
periodically back up all files to minimize potential downtime from catastrophic failures. 

b. The EPM system shall be in place before the Contractor’s first request for payment will 
be processed.   

c. At preconstruction conference, Contractor shall: 

1) Provide the contact information of personnel chosen to provide coordination and 
information for the EPM system.   

a) At a minimum, these personnel shall have sufficient computer skills required 
to access the internet and do basic trouble shooting of the EPM system. 

2) Propose an overall EPM file structure format for Engineer approval. 

a) The EPM system shall include the items noted in Table 01 31 26-A, Electronic 
Data Protocol Table, below. Engineer may request additional items to be 
added to the EPM system. 

b) Contractor shall work with the Engineer until file structure format is approved. 
  

3) Receive initial list from GLWA and Engineer of staff requiring access to the EPM 
system.   

a) Contractor shall grant access to EPM system to additional GLWA and 
Engineer staff upon request. 

b) Access shall be granted within 3 business days of request.  

d. Contractor shall provide training on how to use the EPM system for GLWA and 
Engineer staff with EPM access. 

e. Contractor shall provide sufficient computers with capabilities to access the EPM 
system at their on-site and off-site project offices. 

f. The documentation and records maintained on the EPM system will be the “Official 
Records” for the Project (not including as-builts or O&M Manuals that are being 
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completed by the Engineer).  Hard copy documents will be considered draft until the 
document is uploaded on the EPM system in the appropriate folder. 

g. At the end of the Project, electronic records contained on the EPM shall be transferred 
by the Contractor to the Engineer as follows: 

1) E-mail for total file size less than or equal to 10MB 

2) USB flash drive for total file size greater than 10MB and less than or equal to 
256GB.  There shall be two copies made onto two separate USB flash drives that 
are submitted. USB flash drives shall have USB 3.0 interface and use a NTFS file 
system. 

3) Solid state portable hard drive for total file size greater than 256GB and less than 
or equal to 1TB. There shall be two copies made onto two separate solid state 
portable hard drives that are submitted. Solid state portable hard drives shall have 
USB 3.0 interface and use a NTFS file system. 

4) Portable hard drive for total file sizes greater than 1TB. There shall be two copies 
made onto two separate portable hard drives that are submitted. Portable hard 
drives shall have USB 3.0 interface and use a NTFS file system. 

h. Files copied from the EPM system shall be transferred as one complete set and shall 
maintain the file structure format.   

i. Contractor shall maintain EPM for a minimum of 30 days after Engineer’s receipt of 
files. Engineer will verify files and copy to a permanent drive. Contractor shall be 
responsible to resubmit files if found to be missing or corrupt.   

1.06 ELECTRONIC DATA PROTOCOLS 
A. Comply with the data formats, transmission methods, and permitted uses set forth in the table 

at the end of this Section when transmitting or using electronic data on the Project. Where a 
row in the table has no indicated means of transmitting electronic data, use for such 
documents only printed copies transmitted to the receiving party via appropriate delivery 
method. 

B. Key to Electronic Data Protocol Table: 

Data Format: 

EM  msg, .htm, .txt, .rtf, e-mail text 

docx  Microsoft® Word 2007 or later 

xlsx  Microsoft® Excel 2007 or later 

pdf  Portable Document Format 

dwg  Autodesk AutoCAD 2020 drawing 

* Owner shall receive items in their native file format be it .msg, .docx, 
.xlsx, .dwg, or other as well as in .pdf file format. 

Transmitting Party: 

O Owner 

C Contractor 

E Engineer 

Transmission Method: 

EM Via e-mail 
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EMA As an attachment to an e-mail transmission 

PW Posted to Project website or EPM system 

FTP FTP transfer to receiving FTP server 

Receiving Party: 

O Owner 

C Contractor 

E Engineer 

Permitted Uses*: 

S Store and view only 

R Reproduce and distribute 

I Integrate (incorporate additional electronic data without modifying data 
received) 

M Modify as required to fulfill obligations for the Project 

* All items submitted are subject to FOIA. 

Notes:  

a. Modifications by Engineer to Contractor’s submittals and requests for interpretations 
are limited to printing out, marking-up, and adding comment sheets. 

b. May be distributed only to affected Subcontractors and Suppliers.  Print out, sign 
document, and return executed printed copy originals to Engineer. 

c. Submit notices, including Claims, in accordance with the notice provisions of the 
General Conditions. 

d. Where required by the Contract, the Contractor shall submit record drawings in native 
CAD format and as a PDF file.  

Electronic Data Data 
Format 

Transmitting 
Party 

Transmission 
Method 

Receiving 
Party 

Permitted 
Uses Notes 

Project Communications  
General 
Communications & 
Correspondence 

EM,  
PDF, * O, E, C EM, EMA O, E, C R  

Meeting Notices And 
Agendas 

EM, 
PDF, * E PW O, C R  

Meeting Minutes PDF, * E PW O, C R  
Contractor's submittals 
to Engineer       

Shop Drawings PDF C PW E M (1) (1) 
Product data PDF C PW E M (1) (1) 
Informational and 
closeout submittals: PDF C PW E M (1) (1) (5) 

Documentation of 
delivery of 
maintenance 
materials submittals 

PDF C PW E M (1)  
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Electronic Data Data 
Format 

Transmitting 
Party 

Transmission 
Method 

Receiving 
Party 

Permitted 
Uses Notes 

Engineer’s return of 
reviewed submittals to 
Contractor 

      

Shop Drawings PDF, * E PW O., C R  
Product data PDF, * E PW O., C R  
Informational and 
closeout submittals: PDF, * E PW O., C R (5) 

Documentation of 
delivery of 
maintenance 
materials submittals 

PDF, * E PW O. C R  

Contract Modifications Documents 
Requests for 
interpretation to 
Engineer 

PDF C., O PW E M (1) (1) 

Engineer’s 
interpretations (RFI 
responses) 

PDF, * E PW C, O R  

Engineer’s 
clarifications to 
Contractor 

EM, 
PDF, * E PW C, O R  

Engineer's issuance 
of Field Orders  PDF, * E PW C, O R  

Proposal Requests PDF, * E, O PW C R  
Change Proposals – 
submitted to 
Engineer 

PDF, * C PW O, E S  

Change Proposals – 
Engineer’s  
response 

PDF, * E PW C. O   

Construction 
Change Directives 
(for Contractor 
signature) 

PDF E PW C R (2) 

Change Orders (for 
Contractor 
signature) 

PDF E PW C R (2) 

Applications for Payment PDF, * C EMA O, E M (1)  
Claims and other notices      (3) 
Closeout Documents       

Record drawings 
DWG 
and 
PDF 

C PW E, O M (4) (4) 

Other record 
documents PDF, * C PW E. O M (4) (4) 

Contract closeout 
documents        
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PART 2 PRODUCTS (NOT USED) 
PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01 71 23.26
CONSTRUCTION LAYOUT AND STAKING

PART 1 GENERAL
1.01 SCOPE OF WORK

A. Owner's Representative shall furnish labor, materials, tools and equipment necessary to
perform construction layout, control, and reference staking for satisfactory completion of the
project. This includes, but is not limited to:

1. Placing, replacing (if necessary), and maintaining construction layout points;

2. Preparing construction layout drawings, sketches, and computations; and

3. Recording data in field books.

1.02 SUBMITTALS
A. Submit the following documentation in accordance with Section 01 33 00 - Submittal

Procedures. 

1. Project Construction Records:

a. These records detail information that Engineer uses to determine the template line for
the as-built cross sections, which defines the computation line for unclassified
excavation. These records include:

1) Survey records

2) Bound field notebooks

3) Computer printouts that record the Project s construction

2. Survey Documents:

a. Furnish the Engineer with a copy of survey documents that relate to construction
layout. Provide these documents when Engineer requests, or as they are completed.
Engineer may check the documents for accuracy and may require revisions where
necessary. The documents become property of Owner and will be included in the
permanent Project records.

1.03 QUALIFICATIONS
A. Personnel:

1. Staking shall be performed under the direct supervision of a Land Surveyor licensed by
the State in which the Project is located,

2. Owner's Representative shall furnish personnel, working under the supervision of a
Registered Professional Engineer or Registered Land Surveyor, who are fully qualified
and capable of establishing or reestablishing line and grade points necessary to complete
the work within the generally accepted surveying tolerances, and ensure that they are
acceptable for the work being performed.

B. Equipment:

1. Equipment shall be of a quality and condition to provide the required accuracy. The
equipment shall be maintained in good working order and in proper adjustment. Records
of repairs, calibration tests, accuracy checks and adjustments shall be maintained and be
available for inspection by Engineer. Equipment shall be checked, tested, and adjusted as
necessary in conformance with manufacturer s recommendations.
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PART 2 PRODUCTS
2.01 HUBS

A. Hubs shall be 1-1/2 inch x 1-1/2 inch x 16 inch oak and witness stakes shall be 1 inch x 1 inch x
36 inch oak or other hardwood.

B. Hubs with tacks shall be used for control points, centerline or baseline offsets and structure
stakeout and shall be accompanied by witness stakes marked with the pertinent information.
For supplemental stakeout only, witness stakes alone may be used. For laser grade control and
the verification of the laser elevation a hub with witness shall be provided.

PART 3 EXECUTION
3.01 PREARATION

A. General Pre-Construction:

1. Before beginning construction ensure that plan dimensions, alignment, and elevations are
compatible with existing field conditions. Make adjustments where necessary.

2. Ensure alignment tie-ins by coordinating construction layout with that of other s whose
work abuts any portion of the work. Adjustments are subject to Engineer s approval.

B. Limits of Clearing and Grubbing:

1. The boundary of the area(s) to be cleared and grubbed shall be staked or flagged at a
maximum interval of 200 feet, closer if needed, to clearly mark the limits of work. When
Contractor staking is the basis for determining the area for final payment, all boundary
stakes will be reviewed by the Engineer before start of this work item.

C. Excavation and Fill:

1. Slope stakes shall be placed at the intersection of the specified slopes and ground
line.  Slope stakes and the reference stakes for slopes shall be marked with the stationing,
required cut or fill, slope ratio, and horizontal distance from the centerline or other control
line. 

D. Structures:

1. Centerline and offset reference line stakes for location, alignment, and elevation shall be
placed for all structures.

3.02 GENERAL
A. Verify plan elevations for all bridge bearing seats on the substructure.

B. Verify bent layout at each major phase of the construction to ensure that the bent is properly
positioned in relation to adjacent bents.

C. Establish the Centerline:

1. Establish or reestablish the centerline from the monuments and/or reference points
Owner/Engineer will provide.

2. On widening or reconstruction Projects, establish the horizontal and vertical alignment of
the existing roadway and bridges.

3.  Modify the Plan horizontal and vertical alignment to conform to the existing alignment as
necessary.        

D. Verify the Accuracy of the Benchmark(s):

1. Owner/Engineer will furnish at least one benchmark that Owner's Representative  shall
preserve, and if necessary, relocate as follows:

a. Verify the accuracy of the benchmark(s) and report discrepancies to
EngineerENGINEER.
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b. Establish additional benchmarks needed for construction.

c. Maintain the benchmarks for necessary Owner/Engineer checks.

E. Flag In-Place Survey Control Monuments:

1. Flag and protect in-place survey control monuments and reference points, including Right-
of-Way/property line intersections, as follows:

a. Pay for and replace destroyed or disturbed stakes or monuments.

b. When included as Pay Items, stake Right-of-Way markers.

F. Line, Grades, and Stakes:

1. Set other line and grade stakes needed to construct the job, including stakes needed to
relocate utilities and restake flattened slopes, minor grade or alignment changes, and
other incidentals.

G. Stake Centerline Control Alignments:

1. Stake centerline control alignments shown on the Plans or adjusted as described above
when Engineer needs accurate measurement of quantities for payment. Stake these
control alignments as follows:

a. Stake the alignments to an accuracy of 1:5000.

b. Stake alignments just before Owner takes aerial photography or field cross sections
for both original and final cross sections.

c. Take intermediate cross sections required because of stage construction, detours, or
other reasons.

H. Provide Graphic Sketches:

1. Prepare and use graphic sketches of superelevation runout on curves on multi-lane
roadways and of tie-ins of ramps to mainline on freeways and expressways to help
provide positive drainage, adequate superelevation, and a pleasing appearance. Prepare
and use similar sketches for street or roadway intersections.

I. Maintain the Stakes:

1. After construction has begun in any segment of the Project, maintain the stakes that
identify construction station numbers and locations as follows:

a. Ensure that stakes are placed at intervals not to exceed 200 feet (60 m) and use
even, 100 feet (30 m) stations. Mark and flag stakes so that they are visible to
Owner/Engineer in that segment of the Project until construction is complete.

b. During grading activities in fills or cuts over 20 feet (6 m), extend slope stakes up or
down the slopes in intervals of 10 feet (3 m) or less to achieve an accurate cross
section.

J. Traffic Markings:

1. When traffic markings are to be placed by either or others, furnish the layout and clean
and preline the surface to allow the placement of permanent pavement markings on the
Project.

2. When traffic markings are not included in the Project plans, Owner/Engineer will provide
striping plans and/or standard drawings for Owner Representative s use.

K. Provide Bridge Construction Layout:

1. Provide alignment control, grade control, and calculations to set these controls for bridge
construction.

2. For new bridges, Owner/Engineer will furnish the necessary input data upon Owner
Representative s request. Owner/Engineer will process the data to help the Owner's



CONSTRUCTION LAYOUT AND
STAKING 01 71 23.26 - 4 GPA200301F 

Representative obtain finished deck elevations.

3. Data processing is available only as an alternate service to determine elevations. If this
service is elected for use, prepare the input data and Owner/Engineer will furnish the
output data. The following limitations apply:

a. Owner/Engineer will not assume liability for the accuracy of either input or output
data.

b. Owner/Engineer will limit this service to two programs per bridge. This service is not
available for existing bridges that are to be widened. Finished deck elevations for
bridges that are to be widened will not be furnished.

3.03 QUALITY ACCEPTANCE
A. Engineer s acceptance of Owner Representative s layout shall not relieve Contractor of

responsibility to secure proper dimensions for the completed work. Contractor shall, at his own
expense, correct work incorrectly located due to layout error

END OF SECTION



























































































































































































































































































































































































































 -















   
 

ELECTRICAL IDENTIFICATION 26 05 53 - 1  GPA200301F  

SECTION 26 05 53  
ELECTRICAL IDENTIFICATION 

PART 1 GENERAL 
1.01 SCOPE OF WORK 

A. Furnish all labor, materials, equipment, and incidentals to provide wire labels, wire color coding, 
terminal block labels, conduit identification, legend plates, nameplates and other identification 
for all electrical apparatus as shown on the Drawings, specified or required. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 
A. Section 26 00 00 - General Requirements for Electrical Work 

B. Section 26 05 19 - Low Voltage Cable and Wire - 600V and Less 

1.03 REFERENCE STANDARDS 
A. NFPA 70, National Electric Code (NEC) 

1. Voltage System Identification 

2. Arc-Flash Safety Signs for Switchboards, Panelboards, Motor Control Centers, and 
Industrial Control Panels 

1.04 SUBMITTALS 
A. Shop Drawings: The complete description and enumeration of proposed electrical-identification-

nomenclature text and electrical-identification devices shall be shown on the Shop Drawings for 
the associated equipment or systems. 

B. Product Data:  Manufacturer’s cut sheets, specifications, dimensions and technical data for all 
products proposed to be furnished under this Section. 

C. Samples: 

1. Nameplates: Samples of nameplates shall be submitted for the Engineer’s selection of 
size and lettering style. 

2. Wire Labels: Samples of wire and cable labels shall be submitted and shall include both 
applied and unapplied wire and cable label samples. These samples shall be used as 
quality standards for the wire and cable labeling required by this Section.  These samples 
shall be of material specified in this Section and shall include wire and cable designators 
meeting the requirements of this Section. 

PART 2 PRODUCTS 
2.01 MANUFACTURED UNITS 

A. Engraved Identification Devices (Nameplates and Legend Plates): 

1. Nameplates: 

a. Phenolic plastic, 1/16 inch thick, engraved condensed block black lettering on white 
background, square corners, and beveled front edges. 

b. Size:  As required. 

c. Letter Size:  Minimum 3/16 inch. 

d. Nameplates 1 inch or less in height shall have 1 mounting hole at each 
end.  Nameplates greater than 1 inch in height shall have mounting holes in all 4 
corners. 

2. Legend Plates: 
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a. Legend Plates for pushbuttons, pilot lights, selector switches and other panel 
mounted devices shall be large size with dimensions of approximately 2 7/16 inches 
wide by 2 13/32 inches tall (Allen Bradley large automotive size), phenolic plastic, 
custom engraved with black letters on white background. 

1) Standard size legend plates shall be provided only where devices are mounted 
on motor control centers and spacing of the devices precludes the use of 
automotive size legend plates. 

b. Lettering size and line weight shall be the same for all legend plates on the same 
panel or enclosure.  Minimum size shall be 3/16 inch. 

B. Safety Signs and Voltage Markers: 

1. Unless otherwise shown or specified, High voltage safety signs shall be a minimum of 10 
inches high by 14 inches wide, be made of fiberglass reinforced plastic, and shall conform 
to OSHA.  The signs shall resist fading from exposure to temperature extremes, ultraviolet 
light, abrasive, and corrosive environments and shall be worded "DANGER - HIGH 
VOLTAGE - KEEP OUT". 

a. All mounting hardware shall be Type 316 stainless steel. 

b. Products and Manufacturers: 

1) B-120-45471 by Brady 

2) Engineer approved equal 

2. High voltage safety signs for installation on indoor equipment may be pressure sensitive 
acrylic or vinyl a minimum of 10 inches high by 14 inches wide, shall conform to OSHA 
and shall be worded "DANGER - HIGH VOLTAGE - KEEP OUT". 

a. Products and Manufacturers: 

1) B-302-84084 by Brady 

2) Engineer approved equal 

3. Cable tray safety signs shall be pressure sensitive vinyl conforming to OSHA, shall be 5 
inches by 3 1/2 inches and shall be worded "DANGER - HIGH VOLTAGE". 

a. Products and Manufacturers: 

1) B-302-84084 by Brady 

2) Engineer approved equal 

4. Low voltage safety signs shall be pressure sensitive vinyl conforming to OSHA, shall be 5 
inches by 3 1/2 inches and shall be worded "DANGER - 480 VOLTS". 

a. Products and Manufacturers: 

1) 86783 by Brady 

2) Engineer approved equal 

5. Low voltage markers shall be pressure sensitive vinyl or vinyl cloth with black lettering on 
orange background and shall be worded "120 VOLTS", "208 VOLTS", "120/208 VOLTS", 
or "240 VOLTS" as required. 

a. Products and Manufacturers: 

1) 442xx by Brady 

2) Engineer approved equal 

C. Conduit Labels: 
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1. Products and Manufacturers: 

a. Brady. 

b. Engineer approved equal 

2. Shall be pre-tensioned acrylic/vinyl construction coiled to completely encircle conduit 
diameters through 5 inches or pre-molded to conform to circumference of 6-inch conduit. 

3. Strap-on style for 6-inch conduit shall be attached with stainless steel springs. 

4. Shall be blank for use with custom printed labels. 

5. Custom labels: 

a. Shall have black lettering on yellow background. 

b. Shall not contain abbreviations in legend. 

c. Shall be custom printed on continuous tape with permanent adhesive using thermal 
printer specified below. 

D. Wire Identification: 

1. Heat Shrinkable Wire and Cable Labeling System: 

a. White heat-shrinkable irradiated polyolefin shrink-on sleeves.  Labels shall be thermal 
printed.  Labels shall be at least 2 inches in width. 

b. Products and Manufacturers: 

1) Brady. 

2) Engineer approved equal 

2. Wrap-Around Wire and Cable Labeling System: 

a. Self-laminating white/transparent self-extinguishing vinyl strips.  Length shall be 
sufficient to provide at least 2 1/2 wraps.  Labels shall be thermally printed.  Labels 
shall be at least 2 inches in width. 

b. Products and Manufacturers: 

1) Brady. 

2) Engineer approved equal 

E. Detectable Underground Warning Tape: 

1. Shall be polyethylene or polyester with detectable metal core and polyester 
underlaminate. 

2. Shall be 6 inches wide. 

3. Shall be red with permanently imprinted black lettering: "CAUTION - Buried Electric Line 
Below", repeated continuously over full length of tape. 

4. Products and Manufacturers: 

a. Indentoline by Brady. 

1) Engineer approved equal 

F. Thermal Printing System: 

1. Printing system shall utilize a thermal transfer process to create non-smearing labels and 
markers. 

2. System shall use “Microsoft Sans Serif” font or a similar Sans Serif font. 

3. Print labels with an 8 point minimum font size. 
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4. Wire and Cable Markers: 

a. Portable: 

1) TLS2200 by Brady. 

2) Engineer approved equal 

b. Desktop: 

1) 200M by Brady. 

2) Engineer approved equal 

5. Cable Markers: 

a. Portable: 

1) Handimark by Brady. 

2) Engineer approved equal 

b. Desktop: 

1) Labelizer PLUS by Brady. 

2) Engineer approved equal 

G. Voltage System Identification Directories: 

1. General: 

a. Directories shall be laminated phenolic plastic, 1/16-inch thick, engraved block black 
letters on white background, square corners, and beveled front edges. 

b. Directories shall identify all voltage systems within the building. 

c. Directories shall list the colors that identify ungrounded and grounded conductors of 
each system. 

d. Colors shall be per Section 26 05 19 - Low Voltage Cable and Wire, 600 V and 
below, 

e. Example Directory Text: 

Voltage System Identification Color 
System Voltage A, B, C, Leg Colors Neutral Color 

277/480 Brown, Purple, Yellow Gray 
120/240 Black, Red White 

H. Arc-flash Safety Signs: 

1. Warning signs shall be adhesive-backed polyester, orange with black lettering, minimum 
of 4 inches by 6 inches. 

2. Warning sign shall be titled “Warning- Arc Flash and Shock Hazard- Appropriate PPE 
Required.” 

3. Warning sign shall be custom printed and shall contain the following specific information 
for each equipment item: 

a. Equipment Name 

b. Cal/cm2 

c. Category (PPE) 

d. Glove Class 
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e. Restricted Approach Limits 

f. Limited Approach Limits 

4. Products and manufacturers: 

a. Brady 

b. Engineer approved equal 

I. Electrical Hazard Signs: 

1. Pictograph symbol of a triangle enclosing a lightning bolt, red on yellow background, 3 
inches by 3 inches of polyester material. 

a. Brady #89152 

b. Engineer approved equal 

PART 3 EXECUTION 
3.01 INSTALLATION 

A. Electrical identification shall be provided as shown, specified or required. 

B. Engraved Identification Devices (Nameplates, Annunciator Windows and Legend Plates): 

1. Unless otherwise specified, permanent nameplates shall be attached with a permanent 
adhesive and with stainless steel machine screws into drilled and tapped holes. 

2. A nameplate with 1 1/2-inch letters shall be provided to identify each console, cabinet, 
panel or enclosure as shown or specified. 

3. Nameplates shall be provided for field mounted motor starters, disconnect switches, 
manual starter switches, pushbutton stations, and similar equipment operating 
components and shall describe the motor or equipment function and the circuit number. 

4. Nameplates with 1/2-inch letters shall be provided to identify each junction and terminal 
box as shown or specified. 

5. Except conduit, all other electrical appurtenances including but not limited to lighting 
panels, convenience outlets, fixtures and lighting switches, shall be provided with 
nameplates indicating the appropriate circuit breaker number(s). 

6. Push Buttons: 

a. Legend plates shall be provided for identification of functions. 

b. Nameplates shall be provided for identification of controlled equipment. 

c. Red buttons shall be provided for stop function. 

d. Black buttons shall be provided for other functions. 

7. Pilot Lights: 

a. Legend plates shall be provided for identification of functions. 

b. Nameplates shall be provided for identification of controlled equipment. 

c. Shall have lens colors as shown or specified.  Where no color is indicated, the 
following lens colors shall be provided: 
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Color Status 
Green Running / Open 
Red Stopped / Closed 

Amber Alarm 
Blue Motion 
White Power / Status / Automatic 

8. Selector Switches: 

a. Legend plates shall be provided for identification of functions. 

b. Nameplates shall be provided for identification of controlled equipment. 

9. Panel Mounted Instruments: Nameplates shall be provided for identification of function. 

10. Interiors of Cabinets, Consoles, Panels, Terminal Boxes and Other Enclosures: 

a. Nameplates shall be provided for identification. 

b. Each item inside the cabinet, console, panel, terminal box or enclosure shall be 
provided with a laminated plastic nameplate as shown on the conforming shop 
drawings.  Nameplates shall be mounted with adhesive. 

c. Interior items requiring nameplates include but are not limited to: 

1) Terminal blocks and strips 

2) Bus bars 

3) Relays 

4) Rear of face-mounted items 

5) Rear of door-mounted items 

6) Any interior mounted item which requires identification when mounted externally. 

d. Circuit Breaker Directory: An engraved laminated plastic directory shall provide a 
listing of function and load controlled for each circuit breaker within the panel used for 
power distribution. 

C. Safety Signs and Voltage Markers: 

1. Safety signs and voltage markers shall be provided on and around electrical equipment as 
specified and where shown. 

a. Rigid safety signs shall be installed using stainless steel fasteners. 

b. Surfaces shall be cleaned before application of pressure sensitive signs and markers. 

2. High Voltage safety signs shall be mounted on all equipment doors providing access to 
uninsulated conductors (including terminal devices) of greater than 600 V. 

3. Cable tray safety signs shall be installed on both sides at each end and every 20 feet. 
Omit labels on side where tray is within 24 inches of a wall or where running on the same 
plane and parallel with another cable tray, within 24 inches, and for only that length where 
the trays are running parallel and the side is hidden.  They shall be installed on the side 
rails of the tray as directed and accepted by the Engineer. 

a. Cable trays that contain conductors of greater than 600 V shall be labeled with cable 
tray safety signs. 

b. Cable trays that contain conductors of greater than 208 V but less than 600 V shall be 
labeled with low voltage safety signs. 

c. Cable trays that contain conductors of 120/208 V shall be labeled with low voltage 
markers. 
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d. Cable trays that contain only instrument signal cables shall not be labeled. 

e. Cable trays that contain intrinsically safe wiring or cables shall be labeled per NEC. 

4. Low voltage safety signs shall be mounted on all equipment doors providing access to 
uninsulated 480 V conductors (including terminal devices). 

5. Low voltage markers shall be installed on each terminal box, safety disconnect switch and 
panelboard installed, modified or relocated and containing 120/208 V conductors. 

D. Conduit Labels: 

1. All conduit shall be provided with conduit labels unless otherwise specified. 

2. Flexible conduit shall not be labeled. 

3. Conduit labels shall convey the following information: 

a. Contract Number:  Alphanumeric, 3 or 4 digits, as applicable. 

b. Conduit Number:  Alphanumeric, 3 to 5 digits; and shall be a unique combination for 
each conduit, as shown on the Drawings and in accordance with conforming 
submittals. 

4. Conduits that contain intrinsically safe wiring shall have an additional pipe marker installed 
which has blue letters on white background and reads "INTRINSICALLY SAFE WIRING." 

a. Intrinsically safe pipe markers shall be installed per NEC along the entire 
installation.  Spacing between labels shall not exceed 25 feet. 

5. Conduit labels shall be installed at the following locations: 

a. Where conduit enters or exits walls, ceilings, floors or slabs. 

b. Where conduit enters or exits boxes, cabinets, consoles, panels or enclosures, 
except pull boxes and conduit bodies used for pull boxes. 

c. Every 50 feet along exposed runs. 

6. Conduit labels shall be oriented so as to be readable. 

E. Wire and Cable Identification: 

1. Color coding of insulated conductors shall comply with Section 26 05 07, Wire and 
Cabling. 

2. Wire and Cable Labels shall be provided as follows: 

a. New, rerouted, or revised wire or cable shall be labeled. 

b. All insulated conductors shall be labeled. 

c. Bare (uninsulated) conductors shall not be labeled unless otherwise shown or 
specified. 

d. Heat shrink labels shall be used wherever a wire or cable is terminated. 

e. Wire and cable terminations shall be labeled. 

1) Wire labels shall be applied 1 inch from the completed termination (1 inch of 
insulation visible between completed termination and the label). 

2) Cable labels shall be applied 1 inch from cable breakout into individual 
conductors. 

(a) Individual conductors in a cable shall be labeled after the breakout as 
specified for wires. 

f. Wires or cables shall be labeled within 2 inches of the entrance to any conduit. 
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g. Wire and cable shall be labeled every 36 inches along its length wherever it is not in 
conduit. 

h. Wire and cable installed in cable tray shall be labeled. 

1) At 20-foot maximum intervals. 

i. Wire and cable installed without termination in electrical manholes shall be labeled 
with wrap-around labels applied within 1 foot of exiting the manhole. 

3. Wire and Cable Identification System: 

a. Wire and Cable labels shall be imprinted with an identifying designator. 

1) Wire and cable extending between 2 devices or items and which does not 
undergo a change of function shall be identified by a single unique designator as 
specified below. 

b. Field Wiring: 

1) Field wiring designators shall be derived from the layout of the interconnecting 
drawings. Interconnecting drawings are specified in Section 26 00 00, General 
Requirements for Electrical Work. 

2) The wire or cable designator shall consist of: 

(a) The first grouping of three or four characters shall consist of the Contract 
Number under which the wiring is installed. 

(b) The next character shall be an asterisk (*) as a separator. 

(c) The next group of four characters shall be numeric and shall refer to the 
page of the field wiring diagram where the wire originates. 

(d) The next character shall be a dash (-) as a separator. 

(e) The next group of three or four characters shall be alphanumeric and shall 
refer to the terminal number on the field wiring diagram where the wire 
originates. Field wiring diagrams are specified in Section 40 90 00, Plants 
Instrumentation and Control Systems General Requirements. 

(1) If the wire connects to two panel terminals that have different 
numbers, then the designation shall become two groups of three or 
four characters separated by a slash (/). 

(f) If multiple wires would have duplicate numbers based on a) through e) 
above, then utilize a three-character group consisting of a number 
bracketed by parenthesizes. The number shall increment to make each 
wire designation unique. 

(g) Where applicable, the wire number shall have a functional suffix from the 
list below. 

Suffix Purpose 
GND Wire is a ground wire 

L1, L2, L3 Power feed to a circuit 
(1,2,3 refer to phase connection) 

T1, T2, T3 Power connection to a motor 
(1,2,3 refer to phase connection) 
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(h) Examples: 

 
Wire Number 

 
Explanation 

999*0001-107 

999 Contract 
0001 sheet 001 of field wiring 

diagram 
107 connected to panel terminal 

107 and a field device 

888*0001-1212(3) 

888 Contract 
0001 sheet 001 of field wiring 

diagram 
1212 connected to panel terminal 

1212 and a field device 
third field wire connected to 

terminal 1212 within the panel 

999*0001-107/G08 

999 Contract 
0001 sheet 001 of interconnection 

diagram 
107/G08 connected to terminal 

107 in first panel and terminal G08 
in second panel 

888*0003-1212GND 

888 Contract 
0003 sheet 003 of field wiring 

diagram 
1212 connected to panel terminal 

1212 and a field device 
GND wire is a ground wire 

c. Cabinet, Console, Panel and Enclosure Wiring, Internal: 

1) New Cabinets, Consoles, Panels and Enclosures: 

(a) Wire and cable located inside cabinets, consoles, panels, or enclosures 
shall have designators shall be labeled as shown on the Drawings. 

2) Modified Cabinets, Consoles, Panels and Enclosures: 

(a) New or rerouted wire or cable in existing cabinets, consoles, panels or 
enclosures, shall be labeled as shown on the Drawings or shall be assigned 
a wire or cable designator which is equivalent to a field wire designator. 

F. Terminal Strip Labeling: 

1. The panel side of the terminal shall be labeled to match the panel wire number. 

2. Terminal strips within a panel shall be numbered sequentially and labeled as the letters 
“TB” followed by its number, e.g. “TB1”, “TB2”, etc. 

3. Terminals within a strip shall be numbered based on the line (rung) number where they 
are shown on the interconnection drawing. 

4. If multiple terminals are shown on a single line of the interconnection drawing then 
subsequent terminals beyond the first shall have an extra incrementing digit appended to 
the line number. For example, if there are 3 terminals shown on line 124 then they would 
be numbered as 124, 1241, 1242. 

G. Voltage System Identification Directories 

1. Provide voltage system identification directories as required by NEC Article 210 and NEC 
Article 215. 
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2. In each electrical room provide a voltage system identification directory mounted on the 
wall or door at each entrance to the room. 

3. For panelboards, switchboards, motor control centers, and other branch circuit feeder 
distribution equipment that are not located in electrical rooms provide a voltage system 
identification directory mounted on the equipment. 

a. Directories shall be affixed using epoxy glue. No screws or bolts shall penetrate 
equipment enclosures. 

b. Directories shall be readily visible and not obscure labels and other markings on the 
equipment. 

H. Arc-flash Safety Signs: 

1. Provide arc-flash safety signs for electrical equipment. 

2. For equipment that contains a main overcurrent device and is compartmentalized, provide 
two labels:  One label for the line side, and the second for the load side of the main 
overcurrent device. 

I. Install electrical hazard signs on all equipment and enclosures that have a removable cover 
excluding junction and pull boxes. 

END OF SECTION
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PART 3 EXECUTION 
3.01 INSTALLATION 

A. General: 

1. Contractor is responsible to provide equipment, workmanship, and materials required to 
achieve a finished product which meets these specifications for the stabilized 
staging/laydown area. 

2. Do not place aggregates on frozen subgrade or when air temperature is below 35°F. 

3. Do not place aggregate materials when natural light is not sufficient to properly observe 
work on operations. 

4. Do not place paving and surfacing material before subgrade is reviewed and accepted by 
the Owner. Do not place paving and surfacing materials on a frozen or muddy subgrade. 

5. Provide adequate drainage at all times to prevent water from standing on subgrade. 

B. Cleaning: 

1. Clean Site of rubbish, excess material, structures, and equipment. Restore damaged 
property. 

C. Overexcavation, Regrading, and Backfill Under Fill Areas: 

1. After the fill areas have been cleared, grubbed, and excavated, the areas to receive fill will 
require overexcavation, regrading, and backfill, consisting of the removal and/or 
stockpiling of tundesirable soils. The ground surface shall be recontoured for keying the fill 
and removing severe or abrupt changes in the topography of the Site. The overexcavated 
volumes to a level of 1-foot below the existing ground contours shall be backfilled. 

D. Soil Erosion and Sedimentation Control: 

1. Contractor, at Contractor's expense, shall provide, maintain and remove such temporary 
and/or permanent soil erosion and sedimentation control measures as specified on the 
Drawings or as determined by Owner. 

2. The measures shall prevent surface runoff from carrying excavated materials into the 
waterways, to reduce erosion of the slopes, and to prevent silting in waterways 
downstream of the Work. 

3. The measures should include provisions to reduce erosion by the wind of all areas 
stripped of vegetation, including material stockpiles. 

4. Comply with requirements of Section 01 57 13 - Temporary Erosion and Sediment 
Control. 

E. Clearing: 

1. Trees, stumps, brush, hedges, and other vegetation occurring within the Contract limits, 
as defined on the Drawings or as directed by Owner, shall be cut off flush with the ground 
and shall be completely removed. 

2. Use every precaution to prevent damage to and provide protection as necessary of 
existing plant material.  Repair or replace to original condition, as acceptable to the Owner 
and at no additional cost to the Owner, any material or Work damaged or destroyed while 
performing Work. 



  

3. Vegetation protection fencing shown on Drawings are minimum required for Work. 
Contractor shall be responsible for providing additional temporary fencing during the Work 
as necessary to protect vegetation. 

4. Flagging of Existing Trees:  Flag trees to remain and to be removed with a bright and 
different colored ribbon. Notify the Owner at least 48 hours prior to commencing of Work 
to verify all trees that are flagged. 

5. Do not park any vehicles or equipment, nor store any materials or stockpiled soil, nor 
dispose of building materials, chemicals, petroleum products or other detrimental 
substances within drip line of tree.  Protect trees from flame, smoke and 
heat.  Construction access to Site shall not occur beneath drip line of trees. 

F. Clearing and Grubbing: 

1. Trees, stumps, brush, shrubs, hedges, roots, corduroy, logs, matted roots, other 
vegetation and debris occurring within the Contract limits as defined on the Drawings or 
as directed by Owner, shall be completely removed. Depth of removal shall be in 
accordance with paragraphs 3.01.H thru 3.01.L of this Section. 

G. Selective Clearing: 

1. Selective clearing shall consist of removing and disposing of dead, diseased, poorly 
formed, or otherwise undesirable trees, undergrowth, stumps, uprooted trees and debris. 
The trees to be removed will be marked and the area where the undergrowth is to be 
removed will be indicated on the Drawings or designated by Owner. 

2. Selective Clearing, Type I: 

a. Trees and stumps shall be cut off at an elevation not more than four (4) inches (100 
mm) above the existing ground level. 

3. Selective Clearing, Type II: 

a. Trees and stumps shall be chipped or ground down to an elevation approximately 
four (4) inches (100 mm) below proposed ground level. 

H. Depth of Removal in Excavation Area: 

1. For excavation areas within roadways, parking lots, and other paved areas, the trees, 
stumps, and roots shall be removed to a depth of not less than 12 inches (300 mm) below 
the subgrade elevation. 

2. In all other excavation areas, the trees, stumps, and roots shall be removed to a depth of 
not less than 12 inches (300 mm) below the finish surface elevation, or as indicated on the 
Drawings or as designated by Owner. 

I. Depth of Removal in Embankment Areas: 

1. Within embankment areas for roadways, parking lots, and other paved areas where the 
top of road material is five (5) feet (1.5 m) or less in height above the existing ground, the 
trees, stumps, and roots shall be removed to a depth of not less than 12 inches (300 mm) 
below the existing ground. 

2. Within embankment areas for roadways, parking lots, and other paved areas where the 
top of road material is more than five (5) feet (1.5 m) in height above existing ground, the 
trees and stumps shall be cut off flush with the existing ground surface. 

3. For embankment areas other than roadways, parking lots, and other paved areas, the 
trees and stumps shall be cut off flush with the existing ground surface, or as indicated on 
the Drawings or as designated by Owner. 

J. Removal of Trees, Stumps, and Other Vegetation: 



1. Where trees cannot be felled without danger to traffic or injury to other trees, structures or 
property, they shall be cut down in sections. 

2. Removal of stumps and roots may be accomplished by the use of a shredding machine 
meeting the approval of Owner. 

K. Removing Corduroy: 

1. Logs, stumps, poles, brush, and other unsatisfactory material occurring in the Contract 
limits at or below the surface of the ground and within the depth of four (4) feet (1.2 m) 
below the proposed plan grade shall be removed and shall be disposed of by Contractor. 

2. Burial of trees, stumps and other vegetation, will not be permitted, except at disposal 
areas indicated on the Drawings or as determined by Owner. Trees and stumps buried in 
these areas shall have a minimum cover of two (2) feet (0.6 m). 

L. Holes and Trenches: 

M. Holes and trenches remaining after the clearing or grubbing operations in embankment areas, 
shall have the sides broken down or leveled, and shall be refilled with acceptable material. 

a. The material shall be moistened and properly compacted in layers by tampers or 
rollers to the density required under roadways, parking areas, and other special 
areas, as determined by Owner. 

b. The same construction procedure shall be applied to all holes and trenches remaining 
in excavation areas where the depth of holes exceeds the depth of proposed 
excavation. 

N. Salvaging Timber: 

1. Trees required to be removed and having a diameter of four (4) inches (100 mm), or more, 
are classed as merchantable timber. On right of way, fee simple, merchantable timber 
shall become the property of Contractor, unless otherwise specified in the Contract 
Documents. When such material is placed outside of the right of way, Contractor shall 
obtain and provide Owner with written permission from Owner of the property on which the 
timber is to be placed. 

2. Merchantable timber to be removed from areas outside of right-of-way, fee simple, shall 
be cut and piled for the use of property owner, except where Contractor provides Owner 
with a written agreement from property owner that he does not desire the salvaged timber. 
Where property owner has signed such an agreement, the salvaged timber will become 
the property of Contractor. 

3. When such material is placed outside the Work limits, Contractor shall obtain and 
provide  Owner with written permission from the  of the property on which the timber is to 
be placed. Timber from 4 to 12 inches (100 to 300 mm) in diameter may be left in full tree 
lengths or cut to commercial lengths, at the option of the Contractor. Timber 12 inches 
(300 mm), or more, in diameter shall be cut into commercial lengths and piled separately 
from other timber. 

O. Existing Trees to Remain: 

1. General: 

a. Protect root systems from smothering and restrict foot traffic to prevent excessive 
compaction of soil over root systems. 

b. Individual trees and areas shown to remain shall be protected by six (6) foot high 
chain link fence.  Install fencing before site preparation, grading, and clearing and 
grubbing operations. 

c. Under no circumstances shall the Contractor remove existing trees designated to 
remain for his/her convenience or ease of construction. 



d. Trees which are not to be removed and become damaged or die shall be replaced 
with trees of the same species and equal size. 

e. Prior to installation, stake the location of protection fencing for approval by the 
Owner.  Location stakes or marking shall be placed not greater than ten (10) feet on 
center. 

2. Excavation Around Trees: 

a. Protect root systems from smothering and restrict foot traffic to prevent excessive 
compaction of soil over root systems. Excavate within drip line of trees only where 
shown on the Drawings. 

b. Where trenching for utilities is required within drip line, tunnel under or around roots 
by hand digging. Do not cut main lateral roots or tap roots. Contractor shall notify the 
Owner prior to cutting roots over 6 inches in diameter.  Roots up to and including 3/4-
inch diameter shall be cut by hand saws. Do not leave roots exposed to sun or drying 
for more than 24 hours. Protect all exposed roots with moist organic mulch or burlap 
and backfill as soon as possible. 

c. Where excavating for new construction is required within drip line of tree, excavate by 
hand to minimize damage to roots and perform as follows: 

1) Use narrow tine spading forks and comb soil to expose roots. 

2) If main lateral roots are immediately adjacent to location of new construction, cut 
roots three (3) inches from new construction. 

3) Do not allow exposed roots to dry out before permanent backfill is placed. 

4) Provide temporary earth cover, or pack with peat moss and wrap with burlap. 

5) Water and maintain in moist conditions until covered with backfill. 

P. Trimming of Existing Trees: 

1. General:   

a. Tree pruning, tree repair, and tree removal shall be performed by competent workers, 
under the supervision of an arborist holding certification from the International Society 
of Arboriculture (ISA) or equivalent education and experience. No pruning shall be 
performed, unless approved by the Owner.   

b. Coordinate with Owner's Arborist when trimming or removing within public right of 
way to obtain approval. 

2. Pruning:   

a. Cut branches with sharp pruning instruments and do not break or chop. 

b. Prune flush with trunk surface. 

3. Trimming:   

a. Symmetry of the tree shall be preserved; no stubs or splits or torn branches left; clean 
cuts shall be made close to the trunk or large branch.   

b. Spikes shall not be used for climbing live trees.   

c. Cuts over 1-1/2-inches in diameter shall be coated with an asphaltic emulsion 
material. 

END OF SECTION
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SECTION 33 41 00  
STORM UTILITY DRAINAGE PIPING 

PART 1 GENERAL 
1.01 SCOPE OF WORK 

A. This Section includes storm sewer Work indicated on the Plans complete with pipes, joints, 
structures, pipe bedding, final inspection and appurtenances. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 
A. Section 01 22 00 - Unit Prices  

B. Section 03 30 00 - Cast-In-Place Concrete 

C. Section 04 05 11 - Mortaring and Grouting  

D. Section 31 23 19 - Dewatering  

E. Section 31 23 16 - Structural Excavation and Backfill 

F. Section 31 23 33 - Trenching and Backfilling  

1.03 REFERENCE STANDARDS 
A. Unless otherwise specified, the Work for this Section shall conform to the applicable portions of 

the following Standard Specifications: 

1. AASHTO M 36: Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for 
Sewers and Drains 

2. AASHTO M 167M/M 167: Standard Specification for Corrugated Steel Structural Plate, 
Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches 

3. AASHTO M 196: Standard Specification for Corrugated Aluminum Pipe for Sewers and 
Drains 

4. AASHTO M 245: Standard Specification for Corrugated Steel Pipe, Polymer- Precoated, 
for Sewers and Drains 

5. AASHTO M 252: Standard Specification for Corrugated Polyethylene Drainage Pipe 

6. AASHTO M 274: Standard Specification for Steel Sheet, Aluminum-Coated (Type 2), for 
Corrugated Steel Pipe 

7. AASHTO M 278: Standard Specification for Class PS46 Poly(Vinyl Chloride) (PVC) Pipe 

8. AASHTO M 330: Standard Specification for Polypropylene Pipe, 300- to 1500-mm (12- to 
60-in.) Diameter 

9. ASTM A48/A48M: Standard Specification for Gray Iron Castings 

10. ASTM A615/A615M Standard Specification for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement 

11. ASTM A1064/A1064M: Standard Specification for Carbon-Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed, for Concrete 

12. ASTM C12: Standard Practice for Installing Vitrified Clay Pipe Lines 

13. ASTM C14: Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and 
Culvert Pipe 

14. ASTM C55: Standard Specification for Concrete Building Brick 

15. ASTM C76: Standard Specification for Reinforced Concrete Culvert, Storm Drain, and 
Sewer Pipe 
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16. ASTM C139: Standard Specification for Concrete Masonry Units for Construction of Catch 
Basins and Manholes 

17. ASTM C150/C150M: Standard Specification for Portland Cement 

18. ASTM C361: Standard Specification for Reinforced Concrete Low-Head Pressure Pipe 

19. ASTM C425: Standard Specification for Compression Joints for Vitrified Clay Pipe and 
Fittings 

20. ASTM C443: Standard Specification for Joints for Concrete Pipe and Manholes, Using 
Rubber Gaskets 

21. ASTM C478/C478M: Standard Specification for Circular Precast Reinforced Concrete 
Manhole Sections 

22. ASTM C507: Standard Specification for Reinforced Concrete Elliptical Culvert, Storm 
Drain, and Sewer Pipe 

23. ASTM C700: Standard Specification for Vitrified Clay Pipe, Extra Strength, Standard 
Strength, and Perforated 

24. ASTM C877: Standard Specification for External Sealing Bands for Concrete Pipe, 
Manholes, and Precast Box Sections 

25. ASTM C990: Standard Specification for Joints for Concrete Pipe, Manholes, and Precast 
Box Sections Using Preformed Flexible Joint Sealants 

26. ASTM C1433: Standard Specification for Precast Reinforced Concrete Monolithic Box 
Sections for Culverts, Storm Drains, and Sewers 

27. ASTM C1577: Standard Specification for Precast Reinforced Concrete Monolithic Box 
Sections for Culverts, Storm Drains, and Sewers Designed According to AASHTO LRFD 

28. ASTM D3212: Standard Specification for Joints for Drain and Sewer Plastic Pipes Using 
Flexible Elastomeric Seals 

29. ASTM D4101: Standard Classification System and Basis for Specification for 
Polypropylene Injection and Extrusion Materials 

30. ASTM F477: Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic 
Pipe 

31. ASTM F949: Standard Specification for Poly(Vinyl Chloride) (PVC) Corrugated Sewer 
Pipe With a Smooth Interior and Fittings 

32. ASTM F2881/F2881M: Standard Specification for 12 to 60 in. [300 to 1500 mm] 
Polypropylene (PP) Dual Wall Pipe and Fittings for Non-Pressure Storm Sewer 
Applications 

33. American Concrete Pipe Association (ACPA) 

34. Michigan Department of Transportation, Standard Specifications for Construction, latest 
edition (MDOT) 

1.04 SOURCE QUALITY CONTROL 
A. Laboratory test not less than one (1) percent, with a minimum of three (3) pieces each size, 

material and class of gravity pipe required in the Work. 

1.05 SUBMITTALS 
A. Submit a complete field report of the location of all wye openings and sump pump discharge 

leads to the ENGINEER at the end of each sewer section of the Project or on the last day of 
each week, whichever occurs first. 
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B. Submit two (2) copies of the laboratory test reports required per Part 1, Source Quality Control, 
of this Section to the Engineer. 

C. Complete Shop Drawings for all manhole tees shall be submitted to the Engineer. 

D. Submit shop drawings and design information for all precast concrete box sections. 

1.06 STORAGE OF MATERIALS 
A. Piping material shall not be stacked higher than 4 feet or as recommended by the 

manufacturer, whichever is lowest.  Suitable racks, chairs, and other supports shall be provided 
to protect preformed pipe mating surfaces from damage.  Store bottom tiers off the ground, 
alternate tiers and chock tier ends. 

B. Jointing and sealing materials used in the storm sewer system shall be protected from sunlight 
and stored in as cool and clean a place as practicable until ready for application. 

1.07 HANDLING OF MATERIAL 
A. Load and unload materials using suitable approved equipment.  Material shall not be dropped, 

bumped or allowed to impact against itself.  Damaged material shall be rejected by the 
Engineer. 

B. Lifting devices shall be suited to the Work and shall protect surfaces from damage. 

PART 2 PRODUCTS 
2.01 MATERIALS 

A. It is the intent of the Articles in Part 2 of this specification section is to specify in detail the 
various types of sewer pipe, joints, manholes, etc. which have been indicated throughout the 
Plans and Specifications. These Articles shall not be construed as allowing any alternate type 
of material to that which is indicated on the Plans or elsewhere in the Specifications. 

2.02 CLAY PIPE 
A. Clay pipe shall conform to ASTM C700, extra strength vitrified clay pipe. 

B. Premium joints shall be compression type joints conforming to ASTM C425. 

C. When not specified, joints shall be made with cold applied pipe joint sealer. See Part 2 of this 
Section for requirements for cold applied pipe joint sealer. 

2.03 NONREINFORCED CONCRETE PIPE SYSTEMS 
A. Pipe shall conform to ASTM C14, Class III nonreinforced concrete sewer pipe. 

B. When not specified, pipe joints shall be made with cold applied pipe joint sealer. Part 2 of this 
Section for requirements for joints. 

2.04 REINFORCED CONCRETE PIPE 
A. Reinforced concrete pipe shall conform to ASTM C76. Pipe sizes 12 to 30 inch diameter shall 

be Class II thru V, Wall B or Wall C, circular reinforced.  Pipe sizes 36 to 108 inch diameter 
shall be Class I through V, Wall B or Wall C, circular reinforced or elliptical reinforced. 

B. When elliptical reinforcement is used, the following method of indexing the steel and the pipe 
barrel shall be used. 

1. A dummy lift pin form shall be set in the outer pipe wall form projecting into the pipe wall a 
minimum of 1-3/4 inch and a maximum of . An additional spacer chair shall be welded to 
the elliptical steel cage at the proper location so as to engage the dummy lift pin form 
during the pipe casting operation. 

2. It is the intent of the spacer chair and dummy lift pin arrangement to provide a means of 
assuring the final position of the elliptical steel cage within the barrel of the pipe and, 
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further, for providing a means of indexing the pipe in the field to assume proper placement 
of the pipe. 

3. Prior to shipment of the elliptically reinforced pipe, they shall be striped along the inside 
top with a minimum 1-inch-wide indelible marker so that final inspection of the pipe 
orientation can be made following completion of the installation. 

C. For circular pipe 114 inch or larger in diameter, the design information in accordance with 
Section 6 of ASTM C76, shall be submitted to the Engineer for approval, prior to fabrication. 

D. The design of all pipes shall meet the d-load requirements for the class of pipe indicated on the 
Plans. 

E. When not specified, pipe joints shall be made with cold applied pipe joint sealer. 

2.05 REINFORCED CONCRETE ELLIPTICAL PIPE 
A. Reinforced concrete elliptical pipe shall conform to ASTM C507. 

B. When not specified, pipe joints shall be made with cold applied pipe joint sealer. 

2.06 PRECAST CONCRETE BOX SECTION 
A. Precast concrete box sections shall meet the requirements of ASTM C1433, ASTM C1577 or 

ACPA "Boxcar". Unless specified otherwise, Contractor shall use the same design conditions 
as exist at the time of construction or as planned for future development. 

2.07 JOINTS FOR CONCRETE OR CLAY PIPE, BOX SECTIONS AND MANHOLES 
A. Sealed Joints (Cold Applied Pipe Joint Sealer) 

1. When not specified, pipe joints shall be made with cold applied pipe joint sealer. 

2. Cold-applied pipe joint sealer shall conform to MDOT Section 909.09. The bituminous 
material shall be of such consistency that it may be spread on the joints with a trowel 
when the temperature of the air is between 20 and 100 degrees F. 

3. The bituminous material shall adhere to the pipe so as to make a watertight seal and shall 
not flow, crack or become brittle when exposed to the atmosphere. 

B. Premium Joints 

1. Premium joints for circular pipe shall conform to ASTM C443 limited as follows: Section 
5.1 of ASTM C443, "Physical Requirements for Gaskets," shall be replaced with Section 
6.9 of ASTM C361, "Rubber Gaskets." Also, Section 5 of ASTM C443 shall be limited to a 
modified grooved tongue to receive a rubber gasket. 

2. Premium joints for elliptical pipe shall conform to ASTM C877, external sealing bands for 
non-circular concrete pipe. 

a. The width of the sealing bands shall be at least equal to twice the depth of the 
groove. For modified bell tongue and groove pipe, use the next larger gasket. 

b. The length of the sealing bands shall be equal to the outside circumference of the 
pipe at its largest diameter plus an amount equal to the width of the gasket to be 
used. 

3. Only lubricant, as supplied by the pipe manufacturer, shall be used on the groove and on 
the tongue in making up joints, and the joints shall be coupled in accordance with the pipe 
manufacturer's requirement. 

C. Preformed Flexible Joint Sealant 

1. Butyl Rubber Sealant complying with ASTM C990. 

D. The inside annular space of all concrete pipe 36-inch diameter (or equivalent) and larger shall 
have the inside annular space filled with cement mortar and troweled flush. Mortar shall consist 
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of 1-part Portland cement and two (2) parts of plaster sand. Mortar for inside joints shall be 
mixed with only enough water for "dry packing." 

2.08 CORRUGATED METAL PIPE 
A. Galvanized Corrugated Metal Pipe: 

1. Corrugated galvanized steel pipe with circular cross section and corrugated galvanized 
steel pipe with pipe-arch shape shall conform to the requirements of AASHTO M 36, and 
as specified in MDOT Section 909.05. 

2. Helical corrugated pipe shall have a minimum of two (2) circumferential corrugations 
rerolled on each end of each section of pipe. 

B. Polymeric Coated Corrugated Galvanized Steel Pipe: 

1. Polymeric coated corrugated galvanized steel pipe with circular cross section and 
polymeric coated corrugated galvanized steel pipe with pipe-arch shape shall conform to 
the requirements of AASHTO M 245, and as specified in MDOT Section 909.05. 

2. Helical corrugated pipe shall have a minimum of two (2) circumferential corrugations re-
rolled on each end of each section of pipe. 

C. Aluminized Type 2 Corrugated Metal Pipe: 

1. Type 2 aluminized corrugated steel pipe with circular cross section and corrugated steel 
pipe with pipe-arch shape shall conform to the requirements of AASHTO M 36, AASHTO 
M 274, Type 2 and as specified in MDOT Section 909.05. 

2. Helical corrugated pipe shall have a minimum of two (2) circumferential corrugations re-
rolled on each end of each section. 

D. Corrugated Aluminum Alloy Pipe: 

1. Corrugated aluminum alloy pipe with circular cross section and corrugated aluminum alloy 
pipe with arch-pipe shape shall conform to the requirements of AASHTO M 196 and 
MDOT Section 909.05. 

E. Joints for Corrugated Metal Pipe: 

1. The joints for corrugated metal pipe shall be made by use of coupling bands. The coupling 
bands shall be of the same material as specified for the pipe and shall prevent infiltration 
of the side fill material. 

a. Coupling bands shall be corrugated to match the corrugations of the pipe to be 
jointed and shall include two (2) "O" ring neoprene gaskets for each joint. Dimple 
bands shall not be used. 

b. All joints shall be wrapped with a 3-foot-wide geotextile filter fabric centered on the 
joint. 

2. When called for in the Contract Documents, joints shall have bell and spigot coupling 
system and rubber gasketed joint. 

2.09 DUAL WALL CORRUGATED PVC PIPE – SMOOTH INTERIOR 
A. Pipe shall be a single extrusion of PVC with smooth interior and corrugated outer walls. 

Corrugated outer profile shall be annular and seamless. 

B. Pipe and fittings shall be in accordance with ASTM F949. Joints shall be bell and spigot type 
with a elastomeric gasket meeting the requirements of ASTM F477 and be suitable for storm 
sewer service. 

C. Wyes or tees shall be a molded wye or tee fitting per ASTM F949, with gasketed joints on each 
end suitable for directly inserting in the mainline pipe. Branch connection fitting shall be a 
gasketed joint suitable for the house lead pipe specified. Saddle connections are not allowed. 
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D. Acceptable manufacturers of Dual wall corrugated pipe include Contech A2000, Uponor ETI 
Ultra-Corr or Engineer approved equal. 

2.10 CORRUGATED POLYETHYLENE PIPE 
A. Smooth-Lined Corrugated Polyethylene Pipe 

1. Smooth lined corrugated polyethylene pipe shall meet the requirements of MDOT section 
909.06 and AASHTO M 252, Type S for sizes 4 to 10 inch diameter, and AASHTO M 294, 
Type S for 12 to 48 inch diameter. 

2. Fittings shall conform to the corresponding pipe specification and be constructed of the 
same material classification as the pipe. Fittings shall be welded on the interior and 
exterior at all junctions. 

3. Joints shall be bell & spigot type with rubber gaskets on both sides of the joint conforming 
to MDOT section 909.03 and ASTM F477. Split collar couplers are not allowed. Joints 
shall be watertight meeting the performance requirements of ASTM D3212. 

B. Corrugated Plastic Edge Drain / Underdrains. 

1. Corrugated plastic tubing for edge drains or underdrains shall meet the requirements of 
AASHTO M 252 for polyethylene tubing. Pipe shall be wrapped in a Geotextile Pipe Wrap 
per MDOT Section 910.03.A. 

2.11 SMOOTH PLASTIC PIPE 
A. Smooth plastic pipe for underdrains shall be polyvinyl chloride PVC meeting the requirements 

of AASHTO M 278. Pipe shall be wrapped in a Geotextile Pipe Wrap per MDOT Section 
910.03.A. 

2.12 DUAL WALL CORRUGATE POLYPROPYLENE PIPING 
A. Dual Wall Corrugate Polypropylene Pipe shall have a smooth interior and annular exterior 

corrugations. Pipe 12 through 60-inch diameter shall meet the requirements of ASTM 
F2881/F2881M or AASHTO M 330. 

B. Polypropylene compound for pipe and fitting production shall be impact modified copolymer 
meeting the material requirements of ASTM F2881, Section 5 and AASHTO M 330, Section 
6.1. 

C. Pipe shall be joined using a bell & spigot joint meeting the requirements of ASTM 
F2881/F2881M or AASHTO M 330. The joint shall be watertight according to the requirements 
of ASTM D3212. 

D. Gaskets shall meet the requirements of ASTM F477. Gasket shall be installed by the pipe 
manufacturer and covered with a removable, protective wrap to ensure the gasket is free from 
debris. A manufacturer approved joint lubricant shall be used on the gasket and bell during 
assembly. 

E. Fittings: 

1. Fittings shall conform to ASTM F2881/F2881M or AASHTO M 330. Bell and spigot 
connections shall utilize a welded or integral bell and valley or inline gaskets meeting the 
watertight joint performance requirements of ASTM D3212. 

2.13 STRUCTURAL PLATES FOR FIELD ASSEMBLY OF PIPE, PIPE-ARCHES, AND ARCHES 
A. The plates, bolts and nuts to be used in field assembled circular pipe, pipe-arches and arches 

shall meet all applicable requirements of AASHTO M 167M/M 167 and as specified in MDOT 
Section 909. 
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2.14 END SECTIONS 
A. The precast concrete end section shall conform to ASTM C76, Class II and as specified in 

MDOT Section 909.04. The joint for connection to pipe shall be by means of a standard tongue 
and groove with cold-applied pipe joint sealer. See Part 2 "Sealed Joints" of this Section for 
requirements for the cold-applied pipe joint sealer. 

B. Metal end sections shall conform to MDOT 909.05. See Part 2 "Corrugated Metal Pipe" for 
requirement for joints for end sections. 

2.15 STORM STRUCTURES 
A. Materials for storm sewer structures shall conform to the requirements indicated on the Plans 

and as specified below. 

B. Concrete Brick: 

1. Concrete brick shall be ASTM C55, Grade S-II, solid units of nominal 3-inch thickness. 

C. Concrete Block: 

1. Block shall conform to ASTM C139, manufactured of Portland cement conforming to 
ASTM C150/C150M, Type II. Blocks shall be solid curved blocks with the inside and 
outside surfaces parallel and curved to the required radii. The blocks shall have a groove 
or other approved type of joint at the ends. 

a. Blocks intended for use in the cones or tops of manholes shall have such shape as 
may be required to form the structure as indicated on the Plans. 

D. Precast Concrete: 

1. Precast concrete manhole, flat top slabs, risers, cone, bases, grade rings, transition 
sections and bottom sections shall conform to ASTM C478/C478M and shall be circular 
with circular reinforcement. 

a. For depths greater than 32 feet, the manhole shall be designed for the earth loading 
at the design depth of bury with a factor of safety of 1.5. 

2. Base slab shall be minimum 8 inches thick for depths up to 25 feet and minimum 12 
inches thick for depths greater than 25 feet. 

3. Transition sections, reducers and flat top slabs shall be designed for the earth loading at 
the design depth of bury with a factor of safety of 1.5. 

4. Precast concrete manhole tee units shall conform to ASTM C76, Class IV and shall be 
circular with circular reinforcement. Shop Drawings shall be provided for all manhole tees. 

5. The joints on the precast manhole tee shall be the same as the joints on the storm sewer 
section. 

E. Manhole Steps: 

1. Cast iron manhole steps shall conform to ASTM A48/A48M, Class 30, gray iron with a 
minimum cross section dimension of 1 inch in any direction. 

2. Steel reinforced plastic steps shall be of suitably approved co-polymer polypropylene 
conforming to ASTM D4101, PP0344B33534Z02 with 1/2-inch minimum diameter 
deformed reinforcing bar conforming to ASTM A615/A615M, Grade 60. 

3. Manhole steps shall be of the type and size indicated on the Plans and shall comply with 
applicable occupational safety and health standards.  Manhole steps shall be installed at 
locations indicated on the Plans. 

F. Frames and Covers: 
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1. Frames and covers for manholes, catch basins, and inlets shall conform to ASTM 
A48/A48M, Class 30, gray iron and shall be of the types and sizes as indicated on the 
Plans. The castings shall be neatly made and free from cracks, holes and other defects. 

2. Surfaces of casting shall be ground to assure proper fit and to prevent rocking. 

2.16 CONCRETE 
A. Concrete shall conform to MDOT Section 1004, use 3,500 psi strength concrete; Type IA 

cement; MDOT 6A coarse aggregate; MDOT 2NS fine aggregate; 3 inch maximum slump; no 
admixtures without the Engineer's approval. 

2.17 CONCRETE REINFORCEMENT 
A. In accordance with MDOT Section 905, use ASTM A615/A615M, Grade 60 for bars and ASTM 

A1064/A1064M for welded wire fabric. 

PART 3 EXECUTION 
3.01 VERIFICATION OF EXCAVATION AND BEDDING 

A. Prior to the installation of any storm sewer piping, structures, or materials, examine all trenches 
and other excavations for the proper grades, lines, levels and clearances required to receive 
the new Work. 

B. Ascertain that all excavation bottoms, compacted subgrades and pipe bedding are adequate to 
receive the storm sewer materials to be installed.   

C. Correct all defects and deficiencies before proceeding with the Work. 

3.02 EXISTING STORM SEWERS AND DRAINS 
A. Expose the existing storm sewer and structures to which the new Work is to be connected and 

notify the Engineer of same. Engineer will verify the vertical and horizontal locations of the 
existing system and shall inform the Contractor as to the necessary adjustments required to 
align the new storm sewer Work with the existing system. 

3.03 PREPARATION 
A. The outside surface of the spigot end and the inside surface of the bell end of the pipe shall be 

cleaned and free of any foreign materials, other than the sealant recommended by the 
manufacturer, prior to installation. 

B. All pipe, frames, covers, accessories, and appurtenances shall be examined carefully for 
damage and other defects immediately prior to installation. Defective or damaged material shall 
be rejected and removed from the Project by the Contractor. 

3.04 INSTALLATION - GENERAL 
A. Each section of pipe, when placed to grade and line, shall have firm bearing on the trench 

bedding throughout its length. 

B. Cutting of pipe shall be done with approved tools and by approved methods suitable for the 
pipe material. Pipe cutting methods that produce a smooth, square-cut end without damage to 
the pipe and that minimize air-borne particles, shall be employed. 

1. Pipe cutting shall be performed using the recommendations of the manufacturer of the 
type of the pipe materials being cut and according to the best trade practices. 

2. When cutting pipe, care shall be taken to prevent damage to the interior and exterior 
surfaces. Damage to either shall be cause for rejection of a complete section of pipe. 

C. During the preparation of the pipe bedding and until the trench has been satisfactorily 
backfilled, the trench shall be kept free of water. A dewatering system, in accordance with 
Section 31 23 19 - Dewatering, shall be provided and maintained by the Contractor. The 
dewatering system shall remain in operation until the trench is backfilled. 
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D. Backfill shall be as indicated on the Plans and as specified in Section 31 23 33 - Trenching and 
Backfilling. 

3.05 PIPE LAYING 
A. Installation of pipe shall conform to ASTM C12, and as recommended by the pipe 

manufacturer. 

B. The pipe shall be protected during handling against impact shocks and free fall.  Hooks shall 
not be permitted to come in contact with premolded joint surfaces. 

C. Pipes having premolded joint rings or attached couplings shall be handled so that no weight, 
including the weight of the pipe itself, will bear on or be supported by the jointing material.   

D. Care shall be taken to avoid dragging any pipe on the ground or allowing it to be damaged by 
contact with gravel, crushed stone, or other hard objects. 

E. All pipe shall be laid to the line and grade called for on the Plans. Each pipe as laid, shall be 
checked by the Contractor with line and grade pole or laser system to ensure that this result is 
obtained.  When employing a laser system, the Contractor shall have an independent and 
alternate means of checking the line and grade.   

F. Construction shall begin at the outlet end and proceed upgrade with spigot ends pointing in 
direction of flow.  Bell holes shall be excavated so that the full length of the barrel will bear 
uniformly on the bedding material. 

G. Lubricants, primers or adhesives as recommended by the pipe or joint manufacturer shall be 
used immediately prior to jointing. 

H. The pipe shall be centered in the bells or grooves and pushed tight together to form a smooth 
and continuous invert.  After laying of pipe, care shall be taken so as not to disturb its line and 
grade. Any pipe found off grade or out of line shall be re-laid properly by the Contractor. 

I. Mechanical means shall be used for pulling home all pipe where manual means will not result in 
pushing and holding the pipe home. Mechanical means shall consist of a cable placed inside of 
the pipe with a suitable winch, jack, or come along for pulling the pipe home and holding the 
pipe in position. 

J. Circular concrete pipe with elliptical reinforcement shall be installed with the lift holes to the top 
of the pipe.  The manufacturer's marks designating the top and bottom of the pipe shall not be 
more than five degrees from the vertical plane through the longitudinal axis of the pipe.  After 
the pipe is installed, the lift holes shall be sealed with suitable concrete plugs. 

K. Type HE elliptical pipe shall be installed with the longer axis placed horizontally within a 
tolerance of ± five degrees. 

L. Type VE elliptical pipe shall be installed with the longer axis placed vertically within a tolerance 
of ± five degrees. 

M. The finished work shall be straight and shall be sighted through between manholes. 

3.06 PIPE BEDDING 
A. After the bottom of trench has been excavated the pipe bedding material will be installed in 

accordance with Section 31 23 33 - Trenching and Backfilling. The pipe shall then be installed 
strictly in accordance with the manufacturer's recommendations. 

B. After the pipe is laid, the bedding shall be continued above the pipe as specified in Section 31 
23 33 - Trenching and Backfilling. Particular care shall be taken to assure filling and tamping all 
spaces under, around and above the top of the pipe. 

C. A continuous and uniform bedding as specified in Section 31 23 33 - Trenching and Backfilling, 
shall be provided in the trench for all buried pipe. 
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3.07 UNDERDRAINS 
A. The pipe shall be laid in close conformity with the lines or grades shown on the Plans or 

established by the Engineer.   

B. The upgrade ends of all underdrains shall be closed with suitable plugs to prevent entry of soil 
or other foreign material. 

C. Perforated pipe shall be laid with the perforations down. 

D. Underdrains shall be bedded in MDOT open graded drainage course material.  The bedding 
shall have a minimum thickness beneath the pipe of 4 inches, a minimum width of 6 inches on 
each side of the pipe and extend to a level not less than 12 inches above the top of the pipe. 

E. The bedding shall be placed equally on both sides of the underdrain at the same time. Staking 
or other methods to restrain the pipe may be necessary during the backfilling operation to 
maintain the line and grade of the underdrain. 

F. Rodent screens and outlet endings are required for all underdrains which terminate in a ditch or 
swale. 

3.08 STORM STRUCTURES 
A. Construct storm sewer manholes, catch basins, inlets and other structures to the grades, lines 

and levels indicated on the Plans and as specified. Structures shall be complete with concrete 
bases, reinforcing, frames, covers, adjustment bricks, etc., as shown and as required for a 
complete installation. 

B. Storm sewer structures shall conform to the type of material and dimensions indicated on the 
Plans. 

C. Cast-in-place structures shall be constructed in accordance with Section 03 3000, Cast-In-
Place Concrete. 

D. Block Structures: 

1. Construct concrete block structures in the locations and according to the details on the 
Plans. The first course of concrete blocks shall be placed on the prepared base or 
footings in a full bed of mortar.   

2. Mortar joints shall be full and close in all courses.  Courses shall be level throughout. 
Stagger joints in adjoining courses by one-half the length of the block as nearly as 
practicable. Joints shall be uniform in thickness throughout the structures.   

3. Strike all joints and properly point to provide true, smooth surfaces. 

4. A cement mortar plaster coat shall be applied to the exterior surfaces of the brick and 
block sections of all storm structures as indicated on the Plans.  Plaster coat shall be 1/2 
inch thick. 

E. Precast Concrete Structures: 

1. Construct precast concrete structures as detailed on the Plans. Provide mortar joints 
struck smooth.  Provide three (3) to five (5) courses of 8-inch brick or concrete grade rings 
at top of structure for future adjustment of castings. 

F. Provide and install all frames and covers to the elevations indicated on the Plans.  Castings 
shall be set in a full bed of cement mortar 1/2 inch thick, minimum.  Mortar joints shall be struck 
smooth. 

G. Steps shall be installed at the plant by the manufacturer of precast units. Field install steps for 
brick, block, or cast in place structures of the types and in the locations indicated on the Plans. 



   
 

STORM UTILITY DRAINAGE 
PIPING 33 41 00 - 11  GPA200301F  

H. Pipe up to 42 inches in diameter, shall be connected to storm structures using a grouted joint, 
as indicated on the Plans. The pipe shall be properly supported, so that any settlement will not 
disturb the connection. 

I. For pipe 48 inches in diameter or larger, the pipe shall be installed as an integral part of the 
manhole (manhole tees) which shall be constructed of 3500 psi concrete and reinforcing, as 
indicated on the Plans. 

J. Manhole tees, as indicated on the Plans, may be used for pipe 42 inches in diameter or 
larger.  Connection to manhole tees shall be made using tees and pipe having the same type of 
joint. The pipe and tee shall be properly supported with concrete as indicated on the Plans. 

K. Sump shall be provided, as indicated on the Plans, in all catch basins and storm manholes 
having outlets of 18 inches in diameter or less. 

L. Flow channels shall be constructed in all structures not requiring a sump and shall be 
constructed as indicated on the Plans. 

3.09 FIELD QUALITY CONTROL 
A. After all the pipe and structures have been laid, constructed and backfilled, the system shall be 

final inspected.  The sewer system shall be ready for the final inspection within two (2) weeks 
after the completion of each 2,000 feet section of sewer installed. 

B. The final inspection shall consist of a visible and audible check of the sewers and structures to 
ascertain that the steps have been placed, all lift holes filled, the channeling of the manhole 
bottoms completed, all visible or audible leaks stopped, all pipe has been placed straight and 
true to the proper slopes and elevations, the required brick courses for adjustment have been 
placed, the frame and cover properly installed, the required end section installed, all trenches 
and structures backfilled in a workmanlike manner, and that the system has been thoroughly 
cleaned. 

C. The final inspection shall be considered complete when all the repairs have been made. 

3.10 DEFLECTION TEST FOR PLASTIC PIPE 
A. Plastic pipe shall be tested for deflection; but no sooner than 30 days following the backfilling of 

the pipe. 

B. Maximum allowable deflection (reduction in vertical inside diameter) shall be five (5) percent.   

C. Locations with excessive deflection shall be excavated and repaired by re-bedding and/or 
replacement of the pipe.   

D. Optional devices for testing include a deflectometer, calibrated television or photography, or a 
properly sized "go, no-go" mandrel or sewer ball.  Mandrel shall have a minimum of nine (9) 
legs. 

3.11 REMOVE STORM SEWER 
A. Excavate and remove the existing storm sewer where indicated on the plans. Bulkhead the 

opening in storm sewers or structures where the existing storm sewer has been removed. 

B. Where removal of existing storm sewer is occurring in essentially the same location as a new 
sewer or structure, the removal of the existing sewer is incidental to the project, unless 
otherwise indicated in the Proposal. 

3.12 REMOVE CULVERTS 
A. Excavate and remove culverts where indicated on the plans. Backfill the completed work as 

specified under “Backfilling Trenches” in Section 31 23 33 - Trenching and Backfilling. 
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3.13 REMOVE STRUCTURE 
A. Excavate and remove structures where indicated on the plans. Bulkhead the ends of any 

sewers remaining in place. Backfill the completed work as specified under “Backfilling 
Trenches” in Section 31 23 33 - Trenching and Backfilling. 

B. Removal of existing storm structures is incidental to the project if a new structure or sewer is 
being constructed in essentially the same location; unless otherwise indicated in the Proposal. 

3.14 REMOVE AND REPLACE STORM SEWER 
A. Remove and replace storm sewer shall consist of the complete removal and disposal of the 

existing sewer and replacement with the size and type of sewer as called for on the plans or 
specified. 

B. All materials and installation shall be in accordance with the requirements of this section and 
Section 31 23 33 - Trenching and Backfilling, as applicable. 

3.15 REMOVE AND REPLACE STORM STRUCTURE 
A. Remove and replace storm structure shall consist of the complete removal and disposal of the 

existing structure and replacement with the size and type of structure as called for on the plans 
or specified. 

B. All materials and installation shall be in accordance with the requirements of this section and 
Section 31 23 33 - Trenching and Backfilling, as applicable. 

END OF SECTION
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EXHIBIT 1 
PROJECT FORMS 



C  

WT Project No.: Project Name: 
Owner / Municipality: 
Owner Project No.: Department: 
Project Location: 
Contractor: Subcontractor: 

Contract Date.:  Date of Issuance: 

Project or Designated Portion Shall include: 

The Work performed under this Contract has been reviewed and found to be Substantially Complete. The date of 
Substantial Completion of the Project or portion thereof designated above is hereby established as 
_______________________________________ which is also the date of commencement of applicable warranties 
required by the Contract Documents except as stated below.  

DEFINITION OF DATE OF SUBSTANTIAL COMPLETION 

The date of Substantial Completion of the Work or designated portion thereof, is the date certified by ENGINEER when 
construction is sufficiently complete, in accordance with the Contract Documents, so OWNER can occupy or utilize the 
Work or designated portion thereof for the use for which it is intended, as expressed in the Contract Documents.  

A list of items to be completed or corrected, which has been prepared by ENGINEER, is attached hereto. The failure to 
include any items on such list does not alter the responsibility of CONTRACTOR to complete all Work in accordance with 
the Contract Documents. The date of commencement of warranties for items on the attached list will be the date of final 
payment unless otherwise agreed to in writing.  

The responsibilities of OWNER and CONTRACTOR for security, maintenance, heat, utilities, damage to the Work and 
insurance shall be as follows: 

(Note - OWNER's and CONTRACTOR's legal and insurance counsel should determine and review insurance 
requirements and coverage; CONTRACTOR shall secure consent of surety company, if any.)

OWNER shall have 45 days after receipt of this certificate during which he may make written objection to ENGINEER and 
CONTRACTOR as to any provisions of the certificate or attached list.  Such objection may be cause for this Certificate of 
Substantial Completion to be null and void. 

_______________________________________________ _________________________________________ _________________________________________ 
Engineer’s Signature Print Name Date 



C  
N . 

305.08 
(Rev. 04/2019) 

Prepared By: Date of Issuance: 

WT Project No.: Project Name: 
Owner / Municipality: 
Owner Project No.: Department: 
Project Location: 
Contractor: Subcontractor: 

The Contract Documents are modified as follows upon execution of this Change Order: 

Attachments: (List documents supporting change): 

CHANGE IN CONTRACT PRICE CHANGE IN CONTRACT TIME 
Original Contract Price: 

$    

Original Contract Times: 
Working Days  Calendar Days 

Substantial Completion (date):    
Ready for final payment (date):    

 from previously approved Change 
Orders No.   to No.      : 

$ 

from previously approved Change 
Orders No.   to No.    : 

Substantial Completion (days):  
Ready for final payment (days): 

Contract Price prior to this Change Order: 

$    

Contract Times prior to this Change Order: 
Substantial Completion (date):  
Ready for final payment (date): 

of this Change Order: 
Substantial Completion (days):  
Ready for final payment (days): 

of this Change Order: 

$    

Contract Price incorporating this Change Order: 

$    

Contract Times with all approved Change Orders: 
Substantial Completion (date):  
Ready for final payment (date): 

RECOMMENDED: 

By:   
Engineer (Authorized Signature)

Date:  

ACCEPTED: 

By: 
   Owner (Authorized Signature)

Date: 

ACCEPTED: 

By: 
Contractor (Authorized Signature)

Date:  

Change Order becomes effective upon date of final signature. 

Select 1 Select 1

Select 1 Select 1



CHANGE PROPOSAL 
NO. 

305.01 
(Rev. 04/2019) 

Prepared By: Date of Issuance: 

WT Project No.: Project Name: 
Owner / Municipality: 
Owner Project No.: Department: 
Project Location: 
Contractor: Subcontractor: 

This Change Proposal is submitted in accordance with Paragraph 10.06 of the General Conditions. 
If this Change Proposal is accepted, either in whole or in part, a Change Order will be issued to modify the Contract 
Documents accordingly. 

Detailed Description of Proposed Change: 

Attachments: (List documents attached supporting requested change): 

CHANGE IN CONTRACT PRICE 
of this requested Proposal: 

$ 

CHANGE IN CONTRACT TIME 
of this requested Change Proposal: 

Substantial Completion (days):  
Ready for final payment (days): 

Engineer’s Decision on Change Proposal: 

ENGINEER: 

By: 
Engineer (Authorized Signature)

Date:  

OWNER: 

By: 
   Owner (Authorized Signature)

Date: 

CONTRACTOR: 

By:   
Contractor (Authorized Signature)

Date:  

Select 1 Select 1



CONSTRUCTION CHANGE REQUISITION 
 WORK   

305.05 
(Rev. 0 /2019) 

Date: 
Prepared By: Page: of 

WT Project No.: Project Name: 

Owner / Municipality: 

Owner Project No.: Department: 

Project Location: 

Contractor: Subcontractor: 

Description or Work: 

Reason: 

Item 
No. Description Unit 

Quantity 
Increase 

(Decrease) Unit Price 

Amount 
Increase 

(Decrease) 

Net Cost 

Request for Contract Time Extension: Add  Days  Not Applicable 

Contractor (Representative)         Date Wade Trim (Representative)               Date 

$ 0.00
$ 0.00
$ 0.00
$ 0.00
$ 0.00

$ 0.00

$ 0.00
$ 0.00

$ 0.00



 CONSTRUCTION CHANGE REQUISITION 
WORK  

(continued) 

Date: 
Page: of 

Work Order Authorization:  Approved   Approved as Noted   Not Approved 
If authorized, the Contractor agrees to do the work outlined above under the direction of the Engineer, and to accept 
as payment in full the basis of payment as indicated. 

Contract Time:   Add Time Extension of  Days  Not Applicable 

Accepted By: 
   Contractor (Representative) Date 

Recommended By: 
Wade Trim (Representative) Date 

Approved By: 
      Owner (Representative) Date 



FIELD ORDER NO.  
305.04 

(Rev. /201 ) 

WT Project No.: Project Name: 

Owner / Municipality: 

Owner Project No.: Department: 

Project Location: 

Contractor: Subcontractor: 

Date: 
Prepared by: 

Subject / Description: 

Classification: Clarification  or   Interpretation of Contract Documents 

Minor Change in Work Which Does Not Involve Contract Price or Contract Time 

Minor Change in Addition to Work 

Reason: 

Resident Project Representative  Date Contractor’s Authorized Representative Date 

Sheet 1 of 



3 0 0
(Rev. /201 )

Job No.: Date:

Project: Time:

Attention:

You are hereby notified that:

does not conform to the Contract Requirements. The Specification violated in Section ,
Drawing No. .  Under the provisions of the Contract, the requirements are

Non-complying work may be required to be removed and replaced at no cost to the Owner.

Received On: By:

Title:

Corrective action to be taken by Contractor:

By:

 Accepted  Unacceptable  Pricing

By:

Resident Project Representative (Signature)

Non-Compliance Notice Received By Contractor

Non-complying work may be removed and replaced at no cost to the Owner. No work shall continue until the defective work has been 
removed.

,  Article

Date

Date

Date

(Signature)

It shall be the Contractor's responsibility to determine the corrective action plan necessary to bring the work into compliance. This action plan
shall be submitted to the Owner and his authorized representative for their review and concurrence that said corrective action will adequately
address the deficiency. If you refute the initial findings, it is your responsibility to make your position known to the Owner and his representative
with sufficient documentation that your position can be evaluated. All actions described above shall be done in writing as near to the date of
the Notice as possible, but no later then ten (10) days after the issuance of said Notice.

NON-COMPLIANCE NOTICE /
ORDER TO REMOVE DEFECTIVE WORK NO.

(Signature)

(Signature)

 Accepted
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350.06 

(Rev. 04/2019) 

WT Project No.: Project Name: 
Owner / Municipality: 
Owner Project No.: Department: 
Project Location: 
Contractor: Subcontractor: 

The project to which this request applies has been inspected by authorized representatives of CONTRACTOR and 
ENGINEER, and the Work is hereby declared to be substantially complete to a point that a project punch list should be 
prepared in accordance with the following schedule: 

Develop Preliminary Punch List Date: 
Responsibility: Owner, Contractor and Engineer 
Engineer shall have 2 weeks to prepare the punch list. 

Complete Preliminary Punch List Items Date: 
Responsibility: Contractor  
Contractor shall have 2 weeks to complete the items on the punch list. 

Develop Final Punch List (if needed) Date:  
Responsibility: Owner, Contractor and Engineer 
If needed, a second and final punch list will be prepared within 2 weeks by Engineer. 

Complete Final Punch List Items Date:  
Responsibility: Contractor  
Contractor shall have 2 weeks to complete the items on the second and final punch list. 

Process Final Payment Date: 

Engineer will have 2 weeks to review and submit final pay request documents from Contractor to the 
Owner for final payment upon satisfactory completion of punch list items by Contractor. 

This notice signed and dated through mutual agreement of CONTRACTOR and ENGINEER will initiate the time 

sequence for the approved execution of finalizing 

Contract in  , Michigan, dated . 

COPY:  OWNER Date: 

ENGINEER’s Representative 

Date:  

CONTRACTOR’s Representative 

02/02/2019



[Contractor to REQUEST FOR INFORMATION (RFI) NO. _____
Insert logo here] 

311-01 
(Rev. 04/2019) 

Page: 1 of 

WT Project No.: Project Name: 

Owner / Municipality: 

Owner Project No.: Department: 

Project Location: 

Contractor: Subcontractor: 

Is there potential for effects to the Contract?
 

Contract Price Impact:   Contract Schedule Impact:   

Information Requested 

Attachments 

RFI Subject: 

Division: Spec Section: 
Plan Sheet No(s).: 
Date Received: Requested Response Date: 

Returned to Contractor: 

Select 1 Select 1



 RFI NO. ______ 
 
  

Page:  of  
 

Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Attachments 
 
 
 
 
 

 
 
Response by:         Date:   
 

THIS REPLY IS GIVEN WITH THE EXPRESSED UNDERSTANDING THAT IT DOES NOT CONSTITUTE BASIS 
FOR CHANGE IN PRICE OR TIME OF THE CONTRACT UNLESS OTHERWISE INDICATED. 

 



REQUEST FOR INFORMATION (RFI) NO. _____ 
RESPONSE 

311-01 
(Rev. 04/2019) 

Page: 1 of 

WT Project No.: Project Name: 
Owner / Municipality: 
Owner Project No.: Department: 
Project Location: 
Contractor: Subcontractor: 

REVIEWER INFORMATION 
Reviewed By: 
Email: 
Phone: 

RESPONSE: 

Attachments 

Response by:   Date: 

THIS REPLY IS GIVEN WITH THE EXPRESSED UNDERSTANDING THAT IT DOES NOT CONSTITUTE BASIS 
FOR CHANGE IN PRICE OR TIME OF THE CONTRACT UNLESS OTHERWISE INDICATED. 

RFI Subject: 
Division: Spec Section: 
Plan Sheet No(s).: 
Date Received: Requested Response Date: 
Returned to Contractor: 



S  R  
310.06 

(Rev. 04/2019) 

WT Project No.: Project Name: 
Owner / Municipality: 
Owner Project No.: Department: 
Project Location: 
Contractor: Subcontractor: 

Specification Section: Article No.: 
Specified Product:    
Proposed Substitution:  

Does specified product exceed in any respect, proposed substitution?  Yes  No 
Does substitution affect dimensions shown on Plans?   Yes  No 
Does substitution affect other trades more than original product?   Yes  No 
Does warranty differ from that specified?  Yes  No 
Does substitution affect cost to OWNER?  Yes  No 
Does substitution result in any license fee or royalty?  Yes  No 

If you indicated "Yes" to any of the items above, attach thorough explanation for the following: 

1. Explain any differences between proposed substitution and specified product.
2. Summarize experience with product and manufacturer in Project area.
3. Attach complete technical data and literature.

The undersigned states that the function, appearance, and quality of the proposed substitution is equivalent or 
superior to the specified item, and that all information above and attached is true and correct. 

Submitted by: Date Submitted: 

Company:  

Address:  

Telephone:  Email: 

Signature:  

ACTION STATUS
ENGINEER’S REVIEW RESPONSE REQUIRED OF 

CONTRACTOR

1. Approved (A)
2. Approved as Noted (AN)
3. Revise and Resubmit (RR)
4. Not Approved - See Remarks (NA)

None
Confirm
Resubmit

Engineer’s review is for general conformance with the design concept and contract 
documents. Markings or comments should not be construed as relieving the contractor 
from compliance with the project requirements, nor departures therefrom. The 
contractor remains responsible for details and accuracy, for confirming and correlating 
all quantities and dimensions, for selecting fabrication processes, for techniques of 
assembly, and for performing his work in a safe manner.

WADE TRIM

By:________________________________________  Date:___________________________

(XXX) XXX-XXXX
XXXXXXX
City, State  ZIP



WARRANTY DATA SHEET 
350.07 

(Rev. 04/2019) 

Date: 
Page: of 

WT Project No.: Project Name: 
Owner / Municipality: 
Owner Project No.: Department: 
Project Location: 
Contractor: Subcontractor: 
Contractor Address: Phone: 

Project Description: 

Supplier/Vendor: Phone: 
Address: 

Manufacturer: Serial No.  
Manufacturer Part No.: Asset / Part Name: 

Location: Owner ID No.:  

Warranty Provider: 

Warranty Type (labor, parts, parts and labor, etc.) 

Warranty Description: 

Warranty Class/Limitations: Limited 1 year 2 year 

Other: 

Warranty Date:  Initial Reading: 

Warranty Expiration Date: Maximum Reading: 

Exclusions: 

Comments: 

Attachment:  Copy of Warranty 
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EXHIBIT 2 
TECHNICAL INFORMATION 

 



This notice must be displayed at the site of work.
Laminating this notice or utilizing sheet protectors is recommended.

Please refer to the above permit number with any questions or concerns.

NOTICE OF AUTHORIZATION

Permit Number:  WRP035976 v. 1 Date Issued: May 22, 2023
Site Name: 25-Flint River Restoration-Flint Expiration Date: May 25, 2025

The Michigan Department of Environment, Great Lakes, and Energy (EGLE), Water Resources Division, 
P.O. Box 30458, Lansing, Michigan 48909-7958, under provisions of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended; specifically:

 Part 31, Floodplain Regulatory Authority of the Water Resources Protection.
 Part 301, Inland Lakes and Streams.
 Part 303, Wetlands Protection.
 Part 315, Dam Safety.

Authorized activity:
Permanently draw down the impoundment formed by the Hamilton Dam, Dam ID No. 60, located 
on the Flint River, by a maximum of 5.8 vertical feet; remove the remaining Hamilton and Fabri 
Dam spillway structures; install six natural stone riffle structures in the Flint River; and install access 
points and perform grading in the floodplain of the Flint River.  Excavate approximately 26,086 
cubic yards of material from below the Ordinary High Water Mark (OHWM) and from within the 100-
year floodplain of approximately and place approximately 32,383 cubic yards of material below the 
OHWM and within the 100-year floodplain of the Flint River. Place 291 cubic yards of fill within 
adjacent wetlands, temporarily impacting 0.1 acres and permanently impacting 0.011 acres of 
wetland area. Additionally, multiple park projects along the Flint River banks result in approximately 
9,388 cyds of floodplain cut and approximately 2,415 cyds of floodplain fill.

To be conducted at property located in: Genesee County, Waterbody:  Flint River
T07N R07E Section 7 and T07N R06E Sections 12 and 13, City of Flint

Permittee: 
Barry June, Genesee County Parks and Recreation Commission
5045 E Stanley Rd
Flint, MI 48506

Mitchel Thelen
Dam Safety Unit
Water Resources Division
517-230-5866

EGLE
WRP035976 v1.0

Approved
Issued On:05/22/2023

Expires On:05/25/2025



MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY
WATER RESOURCES DIVISION

PERMIT

Issued To:

Barry June, Genesee County Parks and Recreation Commission
5045 E Stanley Rd
Flint, MI 48506

Permit No: WRP035976 v.1
Submission No.: HP8-9E2D-0BM0H
Site Name: 25-Flint River Restoration-Flint
Issued: May 22, 2023
Revised:
Expires: May 25, 2025

This permit is being issued by the Michigan Department of Environment, Great Lakes, and 
Energy (EGLE), Water Resources Division, under the provisions of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA); specifically:

Part 301, Inland Lakes and Streams Part 323, Shorelands Protection and Management
Part 303, Wetlands Protection Part 325, Great Lakes Submerged Lands
Part 315, Dam Safety Part 353, Sand Dunes Protection and Management
Part 31, Water Resources Protection (Floodplain Regulatory Authority)

EGLE certifies that the activities authorized under this permit are in compliance with the State 
Coastal Zone Management Program and certifies without conditions under the Federal Clean 
Water Act, Section 401 that the discharge from the activities authorized under this permit will 
comply with Michigan’s water quality requirements in Part 31, Water Resources Protection, of 
the NREPA and associated administrative rules, where applicable.

Permission is hereby granted, based on permittee assurance of adherence to State of 
Michigan requirements and permit conditions, to:

Authorized Activity:
Permanently draw down the impoundment formed by the Hamilton Dam, Dam ID No. 60, located on the 
Flint River, by a maximum of 5.8 vertical feet; remove the remaining Hamilton and Fabri Dam spillway 
structures; install six natural stone riffle structures in the Flint River; and install access points and perform 
grading in the floodplain of the Flint River.  Excavate approximately 26,086 cubic yards of material from 
below the Ordinary High Water Mark (OHWM) and from within the 100-year floodplain of approximately and 
place approximately 32,383 cubic yards of material below the OHWM and within the 100-year floodplain of 
the Flint River. Place 291 cubic yards of fill within adjacent wetlands, temporarily impacting 0.1 acres and 
permanently impacting 0.011 acres of wetland area. Additionally, multiple park projects along the Flint River 
banks result in approximately 9,388 cyds of floodplain cut and approximately 2,415 cyds of floodplain fill.

EGLEEE
WRP035976 v1.0

Approved
Issued On:05/22/2023

Expires On:05/25/2025



Barry June, 2 WRP035976 v.1
Genesee County Parks and Recreation Commission

Waterbody Affected: Flint River
Property Location: Genesee County, City of Flint, Town 07N/Range 07E/Section 07 and 

Town 07N/R06E/Sections 12 and 13

Authority granted by this permit is subject to the following limitations:
A. Initiation of any work on the permitted project confirms the permittee's acceptance and agreement 

to comply with all terms and conditions of this permit.
B. The permittee, in exercising the authority granted by this permit, shall not cause unlawful pollution 

as defined by Part 31 of the NREPA.
C. This permit shall be kept at the site of the work and available for inspection at all times during the 

duration of the project or until its date of expiration.
D. All work shall be completed in accordance with the approved plans and specifications submitted 

with the application and/or plans and specifications attached to this permit.
E. No attempt shall be made by the permittee to forbid the full and free use by the public of public 

waters at or adjacent to the structure or work approved.
F. It is made a requirement of this permit that the permittee give notice to public utilities in 

accordance with 2013 PA 174 (Act 174) and comply with each of the requirements of Act 174.
G. This permit does not convey property rights in either real estate or material, nor does it authorize 

any injury to private property or invasion of public or private rights, nor does it waive the necessity 
of seeking federal assent, all local permits, or complying with other state statutes.

H. This permit does not prejudice or limit the right of a riparian owner or other person to institute 
proceedings in any circuit court of this state when necessary to protect his rights.

I. Permittee shall notify EGLE within one week after the completion of the activity authorized by this 
permit by completing and forwarding the attached preaddressed postcard to the office addressed 
thereon.

J. This permit shall not be assigned or transferred without the written approval of EGLE.
K. Failure to comply with conditions of this permit may subject the permittee to revocation of permit 

and criminal and/or civil action as cited by the specific state act, federal act, and/or rule under 
which this permit is granted.

L. All dredged or excavated materials shall be disposed of in an upland site (outside of floodplains, 
unless exempt under Part 31 of the NREPA, and wetlands).

M. In issuing this permit, EGLE has relied on the information and data that the permittee has provided 
in connection with the submitted application for permit.  If, subsequent to the issuance of a permit, 
such information and data prove to be false, incomplete, or inaccurate, EGLE may modify, revoke, 
or suspend the permit, in whole or in part, in accordance with the new information.

N. The permittee shall indemnify and hold harmless the State of Michigan and its departments, 
agencies, officials, employees, agents, and representatives for any and all claims or causes of 
action arising from acts or omissions of the permittee, or employees, agents, or representative of 
the permittee, undertaken in connection with this permit.  The permittee's obligation to indemnify 
the State of Michigan applies only if the state: (1) provides the permittee or its designated 
representative written notice of the claim or cause of action within 30 days after it is received by 
the state, and (2) consents to the permittee's participation in the proceeding on the claim or cause 
of action.  It does not apply to contested case proceedings under the Administrative Procedures 
Act, 1969 PA 306, as amended, challenging the permit.  This permit shall not be construed as an 
indemnity by the State of Michigan for the benefit of the permittee or any other person.

O. Noncompliance with these terms and conditions and/or the initiation of other regulated activities 
not specifically authorized shall be cause for the modification, suspension, or revocation of this 
permit, in whole or in part.  Further, EGLE may initiate criminal and/or civil proceedings as may be 

EGLE
WRP035976 v1.0

Approved
Issued On:05/22/2023

Expires On:05/25/2025
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deemed necessary to correct project deficiencies, protect natural resource values, and secure 
compliance with statutes.

P. If any change or deviation from the permitted activity becomes necessary, the permittee shall 
request, in writing, a revision of the permitted activity from EGLE.  Such revision request shall 
include complete documentation supporting the modification and revised plans detailing the 
proposed modification.  Proposed modifications must be approved, in writing, by EGLE prior to 
being implemented.

Q. This permit may be transferred to another person upon written approval of EGLE.  The permittee 
must submit a written request to EGLE to transfer the permit to the new owner.  The new owner 
must also submit a written request to EGLE to accept transfer.  The new owner must agree, in 
writing, to accept all conditions of the permit.  A single letter signed by both parties that includes 
all the above information may be provided to EGLE.  EGLE will review the request and, if 
approved, will provide written notification to the new owner.

R. Prior to initiating permitted construction, the permittee is required to provide a copy of the permit to 
the contractor(s) for review.  The property owner, contractor(s), and any agent involved in 
exercising the permit are held responsible to ensure that the project is constructed in accordance 
with all drawings and specifications.  The contractor is required to provide a copy of the permit to 
all subcontractors doing work authorized by the permit.

S. Construction must be undertaken and completed during the dry period of the wetland.  If the area 
does not dry out, construction shall be done on equipment mats to prevent compaction of the soil.

T. Authority granted by this permit does not waive permit requirements under Part 91, Soil Erosion 
and Sedimentation Control, of the NREPA, or the need to acquire applicable permits from the 
County Enforcing Agent (CEA).

U. Authority granted by this permit does not waive permit requirements under the authority of 
Part 305, Natural Rivers, of the NREPA.  A Natural Rivers Zoning Permit may be required for 
construction, land alteration, streambank stabilization, or vegetation removal along or near a 
natural river.

V. The permittee is cautioned that grade changes resulting in increased runoff onto adjacent property 
is subject to civil damage litigation.

W. Unless specifically stated in this permit, construction pads, haul roads, temporary structures, or 
other structural appurtenances to be placed in a wetland or on bottomland of the water body are 
not authorized and shall not be constructed unless authorized by a separate permit or permit 
revision granted in accordance with the applicable law.

X. For projects with potential impacts to fish spawning or migration, no work shall occur within fish 
spawning or migration timelines (i.e., windows) unless otherwise approved in writing by the 
Michigan Department of Natural Resources, Fisheries Division.

Y. Work to be done under authority of this permit is further subject to the following special 
instructions and specifications:

1. Authority granted by this permit does not waive permit or program requirements under Part 91 
of the NREPA or the need to acquire applicable permits from the CEA.  To locate the Soil 
Erosion Program Administrator for your county, visit 
Michigan.gov/EGLE/About/Organization/Water-Resources/Soil-Erosion/SESC-Overview and 
select “Soil Erosion and Sedimentation Control Agencies.”

2. The authority to conduct the activity as authorized by this permit is granted solely under the 
provisions of the governing act as identified above.  This permit does not convey, provide, or 
otherwise imply approval of any other governing act, ordinance, or regulation, nor does it waive 
the permittee's obligation to acquire any local, county, state, or federal approval or 
authorization necessary to conduct the activity. EGLE

WRP035976 v1.0
Approved

Issued On:05/22/2023
Expires On:05/25/2025
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3. No fill, excess soil, or other material shall be placed in any wetland, 100-year floodplain, or 
surface water area not specifically authorized by this permit, its plans, and specifications.

4. This permit does not authorize or sanction work that has been completed in violation of 
applicable federal, state, or local statutes.

5. The permit placard shall be kept posted at the work site in a prominent location at all times for 
the duration of the project or until permit expiration.

6. A permit may be extended for cause; however, the life of this permit may not exceed five (5) 
years.  To request an extension of a permit, a written request must be submitted to EGLE 
before the expiration date of the permit.  The request must indicate the reasons for the 
extension.  EGLE will review the request and, if approved, provide written notification to the 
permittee.  

7. All work affecting the dams must be conducted under the knowledge and supervision of a 
licensed professional engineer. 

8. The permittee shall furnish notification of the start of construction to the WRD, Dam Safety 
Unit, EGLE, five (5) days prior to commencement of construction.  Contact Mitchel Thelen at 
517-230-5866 or ThelenM21@Michigan.gov. 

9. The permittee shall furnish a written statement from a professional engineer, certifying that he 
has supervised all work affecting the dam and that the work was performed in accordance with 
the plans and specifications approved by the WRD, EGLE. 

10.The permittee shall submit a final engineering report to the Dam Safety Unit, WRD, which shall 
include, but not be limited to, documentation of the extent of construction, results of 
construction material testing, soil boring logs, test pit data collection, summaries of 
instrumentation monitoring for the construction, and other pertinent project information.  The 
report shall also include a set of final project drawings documenting the extent of construction, 
signed and sealed by a professional engineer licensed in the State of Michigan. 

11.Final approval of the work will not be granted until a site inspection by EGLE has confirmed 
that the work was performed in accordance with the approved plans and specifications. 

12.The permittee is responsible for acquiring all necessary easements or rights-of-way before 
commencing any work authorized by this permit.  All construction operations relating to, or part 
of this project shall be confined to the existing right-of-way limits or other acquired easements. 

13.Fill shall not be placed to prevent surface water drainage across the site.  Site runoff shall be 
directed to public or natural drainage ways and not unnaturally discharged onto adjacent 
properties. 

14.Work in a wetland must be undertaken and completed during the dry period of the wetland, or 
when frozen.  If the wetland does not dry out or freeze, construction shall be done on 
equipment mats to prevent compaction of the soil. 

EGLE
WRP035976 v1.0

Approved
Issued On:05/22/2023

Expires On:05/25/2025
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15.All disturbed or created wetland areas must be planted with a seed mix consisting of at least 
15 species native to Michigan.   

16.Any temporary fill placed within the 100-year floodplain shall be promptly removed upon 
completion of the project and pre-existing grades shall be restored. 

17.All structures shall be firmly anchored to prevent flotation or lateral movement. 

18.Any filling, grading, or construction within the 100-year floodplain not specified in the permitted 
plans will require a separate EGLE permit before starting the work. 

19.The compensating cut (excavations) for floodplain fill, as authorized by this permit, shall be 
completed prior to, or concurrently with, the placement of the fill.  The compensating cut and fill 
areas shall be properly stabilized to prevent soil erosion and off-site sedimentation in 
conformance with Part 91, Soil Erosion and Sedimentation Control, of the NREPA. 

20.Under Appendix G of the Michigan Building Code, a local building permit is required for 
development located in flood hazard areas. 

21.The project is located within a community that participates in the National Flood Insurance 
Program (NFIP). As a participant in the NFIP, the community must comply with the Michigan 
Building Code (including Appendix G and listed supporting materials); the Michigan Residential 
Code; and Title 44 of the Code of Federal Regulations, Part 60, Criteria for Land Management 
and Use. The community is also responsible to ensure that its floodplain maps and studies are 
maintained to show changes to flood elevations and flood delineations as described in 
44 CFR, Part 65, Identification and Mapping of Special Hazard Areas.  

22.The proposed fill will change the 1% annual chance (100-year) flood elevations that are 
published in the community’s Flood Insurance Rate Map and/or Flood Elevation Study. 

23.A Letter of Map Revision for the existing conditions must be received from FEMA prior to 
finalization and issuance of this permit.

24.A Conditional Letter of Map Revision must be received from the FEMA prior to placement of 
the fill or start of work.  A Letter of Map Revision for the proposed conditions must be obtained 
upon completion of the project. 

25.Submit to this office within 60 days of project completion “as-built” plans, signed and sealed by 
a qualified design professional licensed by the State of Michigan, certifying that the project, 
including any required compensating cut and fill, has been completed in accordance with this 
permit. 

26.The permittee is cautioned that grade changes resulting in increased runoff onto adjacent 
property is subject to civil damage litigation. 

27. If the project, or any portion of the project, is stopped and lies incomplete for any length of time 
(other than that encountered in a normal work week) every precaution shall be taken to protect 
the incomplete work from erosion, including the placement of temporary gravel bag riprap or 
other acceptable temporary protection. EGLE

WRP035976 v1.0
Approved

Issued On:05/22/2023
Expires On:05/25/2025
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28. It is advised that proper caution signs and/or buoys be placed at or near the dam to prevent 
endangerment of recreational users. 

29.The use of explosives for removal of the structure over the waterbody, including any 
abutments or piers, is prohibited. 

30.All slurry resulting from any dewatering operation shall be discharged through a filter bag or 
pumped to a sump located away from wetlands and surface waters and allowed to filter 
through natural upland vegetation, gravel filters, or other engineered devices for a sufficient 
distance and/or period of time necessary to remove sediment or suspended particles.  The 
discharge of slurry water resulting from the hydro-demolition of concrete is not allowed to enter 
a lake, stream, or wetland.  

31.Drawdown of the impoundment shall occur at a rate not to exceed 0.5 vertical feet of elevation 
per 24-hour period.

32.The permittee shall coordinate with Consumers Energy during all phases of the drawdown and 
construction to ensure damage to the Consumers Energy cap, located in the Hamilton Dam 
impoundment area, does not occur.

33.Drawdown activities must occur during the timeframe from April 1st to October 1st.  If the full 
drawdown is not completed prior to October 1st, further drawdown of the impoundment shall 
not recommence until the next drawdown timeframe, to avoid impacts to dormant reptiles and 
amphibians. 

34.During drawdown, the permittee shall monitor upstream of the dam for stranding of organisms 
such as fish and mussels.  Stranded organisms shall be relocated to an area with adequate 
depth. 

35.During drawdown, the permittee shall monitor downstream of the dam for flooding, erosion, 
sedimentation, and other impairments that would negatively impact habitat, water quality, or 
the Consumers Energy cap.  Adjustments of the drawdown rate, including temporary 
suspension, if necessary, should be made to avoid negative impacts to the stream, 
downstream habitats, or cap. 

36.The permittee is hereby cautioned that any discharge of sediment into waters of the state is a 
violation of Part 31 of the NREPA.  Any sedimentation caused by the construction or use of the 
permitted structure, subjects the permittee to provisions of Part 31. 

37.The permittee shall provide passage of flow during and after construction.  During periods of 
low stream flow, the permittee shall provide a minimum flow release approximately equivalent 
to the stream flow into the impoundment. 

38.The permittee is cautioned that excessive dredging resulting in the impairment of the structural 
integrity of seawalls on neighboring riparian properties is subject to civil damage litigation. 

39.Except as provided for in this permit, all dredge/excavated spoils including organic and 
inorganic soils, vegetation, and other material removed shall be placed on upland (non- EGLE

WRP035976 v1.0
Approved

Issued On:05/22/2023
Expires On:05/25/2025
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wetland, non-floodplain or non-bottomland), prepared for stabilization, and stabilized with sod 
and/or seed and mulch in such a manner to prevent and ensure against erosion of any 
material into any waterbody, wetland, or floodplain. 

40.All fill/backfill shall consist of clean inert material that will not cause siltation nor contain soluble 
chemicals, organic matter, pollutants, or contaminants.  All fill shall be contained in such a 
manner so as not to erode into any surface water, floodplain, or wetland.  All raw areas 
associated with the permitted activity shall be stabilized with sod and/or seed and mulch, 
riprap, or other technically effective methods as necessary to prevent erosion. 

41.All riprap shall be properly sized and graded based on wave action and velocity and shall 
consist of natural field stone or rock (free of paint, soil or other fines, asphalt, soluble 
chemicals, or organic material).  Broken concrete is not allowed, except to fill the scour hole 
near Hamilton Dam. Rebar shall not protrude from the concrete and a one-foot-thick layer of 
riprap shall be installed on top of the broken concrete.    

42.Prior to the initiation of any permitted construction activities, a sedimentation barrier shall be 
constructed immediately down gradient of the construction site.  Sedimentation barriers shall 
be specifically designed to handle the sediment type, load, water depth, and flow conditions of 
each construction site throughout the anticipated time of construction and unstable site 
conditions.  The sedimentation barrier shall be maintained in good working order throughout 
the duration of the project.  Upon project completion, the accumulated materials shall be 
removed and disposed of at an upland (non-wetland, non-floodplain) site and stabilized with 
seed and mulch.  The sedimentation barrier shall then be removed in its entirety and the area 
restored to its original configuration and cover. 

43.Prior to the start of construction, all adjacent non-work wetland areas shall be protected by 
properly trenched sedimentation barrier to prevent sediment from entering the 
wetland.  Orange construction fencing shall be installed as needed to prohibit construction 
personnel and equipment from entering or performing work in these areas.  Fence shall be 
maintained daily throughout the construction process.  Upon project completion, the 
accumulated materials shall be removed and disposed of at an upland site, the sedimentation 
barrier shall then be removed in its entirety, and the area restored to its original configuration 
and cover. 

44.Prior to commencement of any work in a waterbody authorized by this permit, the entire work 
area in the waterbody shall be enclosed with a turbidity curtain to prevent off-site siltation.  The 
turbidity curtain shall be installed to extend from the bed of the waterbody to a point above the 
existing water's surface.  The turbidity curtain shall be maintained for the duration of the project 
and shall be left in place after completion of work in the waterbody, until all disturbed 
sediments have settled. 

45.All raw areas in uplands resulting from the permitted construction activity shall be effectively 
stabilized with sod and/or seed and mulch (or other technology specified by this permit or 
project plans) in a sufficient quantity and manner to prevent erosion and any potential siltation 
to surface waters or wetlands. Temporary stabilization measures shall be installed before or 
upon commencement of the permitted activity and shall be maintained until permanent 
measures are in place.  Permanent measures shall be in place within five (5) days of achieving 
final grade. EGLE

WRP035976 v1.0
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46.All raw earth within 100 feet of a lake, stream, or wetland that is not brought to final 
stabilization by the end of the active growing season shall be temporarily stabilized with mulch 
blankets in accordance with the following dates:  September 20th for the Upper Peninsula, 
October 1st for the Lower Peninsula north of US-10, and October 10th for the Lower Peninsula 
south of US-10. 

47.Exposed streambanks resulting from this construction shall be stabilized with temporary 
measures in accordance with appropriate Best Management Practices based on site 
conditions and, if necessary, may be riprapped extending above the ordinary high water mark 
to provide adequate erosion protection.  Temporary stabilization measures shall be maintained 
until permanent measures are in place. 

48.No work shall be done in the stream during periods of above-normal flows, except as 
necessary to prevent erosion. 

49.To protect spawning fish, no in stream work shall occur in the reach between Hamilton Dam 
and Fabri Dam from March 1st through April 30th of a given year and no in stream work shall 
occur in the reach bounded by Veterans Memorial Park from May 1st through June 30th of a 
given year.

50.The 100-year floodplain hydraulic capacity shall not be modified until the Conditional Letters of 
Map Revision (CLOMR) are issued by the Federal Emergency Management Agency (FEMA). 
Site clearing that has inconsequential effect on the 100-year floodplain hydraulic capacity is 
allowed prior to the completion of the CLOMR issuance by FEMA.

Stream Restoration

51.The permittee shall, as a primary condition of this permit, improve stream functions and 
services within two reaches of the Flint River (approximately 2,400 ft and 1,100 ft, respectively) 
by removal of the Hamilton and Fabri dams and placement of six natural stone riffle structures. 
The authorization granted by this permit is contingent upon the completion of restoration as 
follows: 

a. The permittee shall notify EGLE's District Office, in writing and within 20 days of completion 
of each of the following items:

i. Final grading and construction 
ii. Seeding and plant installation 

b. The permittee shall provide “as-built” plans and specifications signed and sealed by a 
registered surveyor or licensed engineer within 60 days of final grading and construction. 

c. A qualified professional familiar with the approved design plans and with expertise in the 
design and construction of stream restoration projects and natural channel design 
structures shall be present on-site and shall provide oversight to the construction contractor 
during construction of all in-stream structures (i.e., vanes, riffles, etc.) in the restored 
stream channel to ensure proper placement and elevations of these structures. 

EGLE
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d. In the event the permitted activity is begun but not completed, the permittee or owner of 
record shall remain responsible for completion of the stream restoration, as determined by 
EGLE.  Such determinations shall be based upon the extent of the disturbance to the 
existing stream.   

e. Should the restored stream fail to progress satisfactorily towards a self-sustaining stream 
system as required by this permit after two bankfull or greater flow events, including at least 
one flow event that results in over-bank flooding, and two complete growing seasons, the 
permittee shall: 

i. Assess the problem and its probable causes; 
ii. Assess upstream and downstream impacts of the restoration; 
iii. Develop reasonable and necessary corrective measures as a revision to original plans; 
iv. Within 60 days of identification of the problem, submit to EGLE proposed corrective 

measures, including a schedule for implementation, for confirmation and approval; and 
v. Upon EGLE approval, implement corrective measures according to the approved 

schedule. 

52.Additional restoration monitoring may be required to evaluate the success of the corrective 
measures.  

Stream Restoration Performance Standards

53.The following performance standards will be used to evaluate the stream restoration project: 

a. Construction has been completed in accordance with EGLE's approved plans    and 
specifications included in the permit and restoration plan.  

b. Restoration of the stream channel to a stable dimension and profile based on the 
restoration plan.

c. Any in-stream structures (i.e., vanes, riffles, etc.) shall perform as designed. The structures 
shall stay in place and there shall be no bank erosion, piping, undermining, end around, or 
other indication of instability associated with the in-stream structures. 

54. If the stream restoration does not satisfactorily meet these standards by the end of the 
monitoring period, or is not satisfactorily progressing during the monitoring period, the 
permittee may be required to take corrective actions. 

Stream Restoration Monitoring

55.The permittee shall monitor the two stream restoration reaches for a minimum of five (5) years 
following grading and planting. Monitoring shall occur in years 2 and 5 and a monitoring report, 
which compiles and summarizes all data collected during the monitoring period, shall be 
submitted for each monitoring year by the permittee. Monitoring reports shall cover the period 
of January 1 through December 31 and be submitted to EGLE prior to January 31 of the 
following year.  The permittee shall conduct the following activities and provide the information 
collected in the monitoring reports: 

EGLE
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a. Provide photographic documentation of the development of the restored stream channel 
from permanent photo stations.  At a minimum, photo stations shall include each in-stream 
structure (i.e., vanes, riffles, etc.). Photos must be labeled with the location, date 
photographed, and direction. A map of the locations of the photo stations shall be included. 

b. Stream dimension and profile should be measured in years 2 and 5 by conducting a 
detailed longitudinal profile and cross-section surveys in each reach. A minimum of 
2 riffle cross-sections in the lower reach and 1 riffle cross-section in the upper reach shall 
be permanently monumented and surveyed. At a minimum bankfull width, depth and cross-
sectional area, as well as width to depth ratio, pool max depth ratio, and any evidence of 
headcutting shall all be reported. Current year cross-sections and profile shall be presented 
overlaid with survey results from all previous monitoring years. The locations of permanent 
cross-sections shall be georeferenced and identified in the monitoring report on a plan view 
showing the location of the riparian buffer. Each cross-section shall be permanently and 
visibly staked sufficiently to locate the cross-section in the field. 

c. Document substrate characteristics and any areas of erosion, headcutting, and/or 
deposition within the stream bed. 

d. Assess the stability and performance of any in-stream structures. Describe any areas of 
bank erosion, aggradation, piping, undermining, end around, or indication of instability 
associated with the in-stream structures. 

e. Provide a written summary of data, including data from previous monitoring periods, and a 
discussion of changes or trends based on all monitoring results. This summary shall 
include identification of all performance standards and whether each standard has been 
met.  A table containing this information shall be included and shall compare current year 
monitoring data to data from previous years’ surveys and to the design parameters.  

f. Provide a written summary of all the problem areas that have been identified and potential 
corrective measures to address them. 

g. Provide documentation (i.e., data, analyses, photos, etc.) that the restored stream channel 
has experienced two flow events equal to or greater than bankfull flow, and that at least 
one flow event during the five-year monitoring period has resulted in over-bank flooding 
(i.e., a flow event greater than bankfull flow).   

h. The Permittee shall conduct all other measurements needed to document that performance 
standards are met. 

56.EGLE will determine if the performance standards have been met.  If the performance 
standards have not been met, EGLE may require corrective actions and subsequent annual 
monitoring until final approval from EGLE can be granted.   

57.Prior to final written approval of the restoration by EGLE, the permittee shall submit the 
following: 

a. A written statement that the restoration is complete and request for final approval of the 
restoration. EGLE
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b. A copy of the permit. 

c. Complete all monitoring requirements including the submittal of all required monitoring 
reports. 

58.This permit shall become effective on the date of the EGLE representative's signature.  Upon 
signing by the permittee named herein, this permit must be returned to the EGLE's, WRD, 
Hydrologic Studies and Dam Safety Unit, for final execution.

Permittee hereby accepts and agrees to comply with the terms and conditions of this permit.

X
_____________________________________________________________________
Permittee                                                                                            Date

X
_____________________________________________________________________
Printed Name and Title of Permittee

Issued By:
Mitchel Thelen, P.E. 
Dam Safety Unit 
Water Resources Division 
517-230-5866 

cc: Genesee County Clerk 
City of Flint Clerk
Genesee County Drain Commissioner
Genesee County CEA
Jason Kenyon, Wade Trim
Andrew Santini, Consumers Energy
Patrick Ertel, DNR
Jason Gostiaux, DNR
Amy Lounds, EGLE
Lucas Trumble, EGLE
Donna Cervelli, EGLE
Bethany Matousek, EGLE

WRP035976 v1.0
Approved

Issued On:05/22/2023
Expires On:05/25/2025
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RESPONSE ACTIVITY PLAN  
Flint River Restoration Project – Reach A 
Hamilton Dam to Grand Traverse Street  
Flint, Genesee County, Michigan 
AKT Peerless Project No. 13727s-7-10 

1.0 Introduction 
Wade Trim (Client) retained AKT Peerless Environmental Services (AKT Peerless) on behalf to Genesee 
County Parks to prepare this Response Activity Plan of the portion of the Flint River Restoration Project 
known as Reach A, which includes the river and 16 parcels that abut the river extending from the 
Hamilton Dam to Grand Traverse Street, in Flint, Genesee County, Michigan (Subject Property / Reach A).  

The purpose of the Flint Restoration Project is to revitalize, enhance, and maintain the rocky high 
gradient habitats in the Flint River in downtown Flint from Hamilton Dam to Grand Traverse Street. 
The revitalization, enhancement, and maintenance of the rocky high gradient habitats is expected to 
facilitate incidental benefits such as expanded public use and access of the river, expanded recreational 
use of the river, improved aquatic habitat connectivity, and improved public health and safety. 

The subject property will undergo redevelopment activities along Reach A. The purpose of this Response 
Activity Plan is to document the developer/property owner’s intentions for implementation compliance 
with their due care obligations during their redevelopment. If, in the future, the use of the property 
changes, this Response Activity Plan must be reevaluated and revised as appropriate in consideration 
of these changes. 

The report has been prepared in accordance with Section 20107a of the Natural Resources and 
Environmental Protection Act (NREPA), Public Act (PA) 451 of 1994, as amended. To demonstrate 
compliance with Section 20107a(1), exacerbation, due-care, and reasonable precautions have been 
considered and evaluated in this Response Activity Plan. Pursuant to Section 20107a(1) and with respect 
to hazardous substances at the subject property, these considerations are as follows: 

 Undertake measures as are necessary to prevent exacerbation of existing contamination; 
 Exercise due care by undertaking response activities necessary to mitigate unacceptable 

exposure to hazardous substances and allow for the intended use of the facility in a manner that 
protects the public health and safety; 

 Take reasonable precautions against the reasonably foreseeable acts or omissions of a third 
party and the consequences that could result from those acts or omissions; 

 Provide notifications to the Michigan Department of Environment, Great Lakes, & Energy (EGLE) 
and others in regard to mitigating fire and explosions hazards, discarded or abandoned 
containers, contamination migrating beyond property boundaries, as applicable; 

 Comply with any land use or resource use restrictions established or relied on in connection with 
the response activities at the facility; and 

 Not impede the effectiveness or integrity of any land use or resource restriction employed at the 
facility in connection with response activities. 
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2.0 Property Information 
General property information is presented in the following subsections. 

2.1 Property Location 
The subject property consists of the portion of Flint River and 16 abutting parcels of land from the 
Hamilton Dam to the east, to Grand Traverse Street to the west, approximately 10 acres. See the 
following table for additional details of Reach A. For ease of reference in this report, AKT Peerless has 
designated each of the abutting parcels in Reach A with a letter. These designations have no relevance to 
legally recorded data about Reach A. 

Subject Property Identifiers for Reach A 

Parcel Address Tax Identification 
Number Owner of Record Approximate 

Acreage 

B-A None associated 41-07-356-001 City of Flint 0.17 

B-B None associated 41-07-356-005 City of Flint 1.62 

B-C None associated 41-07-354-024 City of Flint 0.02 

B-D None associated 41-07-354-022 City of Flint 0.55 

B-E None associated 41-07-357-012 City of Flint 1.33 

B-F None associated 40-12-488-012 City of Flint 0.71 

B-G None associated 40-12-489-014 City of Flint 1.49 

B-H None associated 40-12-487-012 City of Flint 0.03 

B-I None associated 40-12-487-014 City of Flint 0.34 

B-J* None associated 40-12-487-017 City of Flint 0.13 

B-K None associated 40-13-229-014 City of Flint 0.06 

B-L None associated 40-13-232-013 City of Flint 0.35 

B-M 302 Beach Street 40-13-232-009 City of Flint 2.25 

B-N* 130 Riverbank Drive 40-13-230-002 Rosewood Riverside 
Townhomes 

0.26 

B-O None associated 40-13-232-014 City of Flint 1.01 

B-P None associated 40-13-231-007 City of Flint 0.08 

*This parcel of associated with a larger parent parcel of land.  

Parcels B-A through B-D, B-F, B-H through B-K, and B-N are located west of the Flint River and Parcels B-E, 
B-G, B-L, B-M, B-O, and B-P are located east of the Flint River.  
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Refer to Figure 1 for a Topographic Location Map. 

2.2 Spatial Data 
The subject property is located in Sections 7, 12, and 13 in the City of Flint (T.7N. /R.6.E.), Genesee 
County, Michigan as observed on the USGS Topographic Map, which encompasses the subject property. 
Refer to Figure 1 for a Topographic Location Map. 

3.0 Detailed Characteristics of Property Use 

3.1 Current and Proposed Use of the Property 
Reach A currently consists of three zoning designations, including B (Two-Family District), C-1 (Multi-
Family Walk-Up Apartment District), and D-5 (Metropolitan Commercial Service District). 

Presently, all associated parcels contain frontage along the Flint River and are associated with River Bank 
Park. River Bank Park consists of concrete park structures and grass covered lawns. Parcels B-M and B-O 
are also developed with a multi-story parking garage, owned by the City of Flint. Parcel B-N is portion of 
a larger parent parcel of land, developed with a multi-family apartment complex, owned by Rosewood 
Riverside Townhomes. It should be noted proposed redevelopment does not include garage and 
apartments. The Hamilton Dam is located on the easternmost reach of the subject property and the 
Farbi Dam is located on the westernmost reach of the subject property.  

Proposed development primarily includes paved access paths to rivers edge, rock terraces along the 
river’s edge, and in-river boulder placement forming riffle areas. Refer to Section 3.3 for further details.  

3.2 Existing Infrastructure Features 
The park includes paved pedestrian walks, benches, playground equipment, concrete structures 
comprising the Riverbank Park, maintained grassy lawns, and wooded vegetation. 

Public natural gas service, water service, sanitary sewer, and storm sewer are provided to the subject 
property through an underground, service lines located in the adjoining right-of-ways. Public electric 
service is available through overhead electric lines located in the adjoining right-of-ways. 

3.3 Proposed Construction Activities 
The proposed construction activities will include:  

Demolition 

A. Removal of existing surface cover (i.e. grass, topsoil, concrete, subbase) up to 8’ below ground 
surface (bgs) 

B. Removal of portions of the Hamilton and Fabri Dams. 
C. Removal of up to 3‘ of the existing riverbed.  
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In-River Structures 

Hamilton Dam 

Portions of the Hamilton Dam will be removed, and boulder structures will be placed on the existing cap, 
as well as immediately upon and upstream from the dam structure. The upper 3’ of the cap will not be 
disturbed. Structures will be placed on the existing impermeable layer.  

Fabri Dam 

Boulder structures will be tied into the existing bed at the Fabri Dam. Some of the concrete dam 
structure will be removed and replaced with stones, up to 3’ in depth.  

Playground Block, Amphitheatre Block, Market Stall Block 

Excavation of up to 3‘ of the existing riverbed will occur for placement of stones and boulders.  

The in-river structures will include the placement of coarse-grained gravel/cobble riffles with boulder 
clusters for fish passage. The project design team estimates that cobble substrates will range from 8” to 
16” and boulders will have a minimum axis of 3’. Excavations may range from 3’ to 6’ below the riverbed 
for placement of boulder structures requiring footers. When available, clean native bed material will be 
re-used to fill excess void spaces within the in-river structures.  

Bank Structures  

Fabri Dam 

Concrete stair access will be added adjacent to the Fabri Dam. This activity will include cutting into the 
existing concrete wall.  

Playground Block and Grand Fountain Block  

Concrete stair access will be added on the northside of the river. This activity will include cutting into the 
existing concrete wall. Approximately 6’ to 8’ of the bank/wall will be excavated and the bank will be 
stabilized with boulders and outcropping stones on the southside of the river.  

 Amphitheatre Block and Market Stall Block 

Approximately 6’ to 8’ of the bank/wall will be excavated and the bank will be stabilized with boulders 
and outcropping stones on the southside of the river. This location has been determined to be an 
optimal access point for recreational use.  

U of M Block  

It is anticipated the U of M Block will be used as a construction access point during in-river development. 
Minimal improvements are anticipated with the exception of replacing any damaged concrete on the 
seawall, sidewalks, railing, and landscaping.  

This plan considered compliance with due care obligations during future construction involving 
subsurface construction. Foreseeable construction considered includes utility repairs/installation, and 
infrastructure improvements. 
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4.0 Hazardous Substance Information 
The following subsections provide a summary of previous environmental investigations, areas of known 
contamination, an evaluation of exposure pathways, and an evaluation of immediate dangers at the 
subject property. 

4.1 Summary of Previous Subsurface Investigations 

4.1.1 AKT Peerless November 2016 Phase I Environmental Site Assessment (ESA) 
AKT Peerless completed a Phase I ESA of Reach A for the Flint River RestoraƟon Project, dated November 
28, 2016. The purpose of AKT Peerless’ Phase I ESA was to idenƟfy potenƟal environmental issues 
associated with the subject and adjoining properƟes. AKT Peerless idenƟfied the following recognized 
environmental concerns (RECs) in connecƟon with Reach A: 

REC 1 -  Parcels B-A and B-B were developed prior to 1886 with several commercial and light industrial 
structures. From at least 1886 to the 1920s, the parcels were primarily used as a coal/lumber 
yard with associated railroad spurs. Bulk petroleum storage also occurred on these parcels 
during the 1920s. From at least the mid-1920s to 1970, theses parcels were in use as a dry 
cleaner. AKT Peerless’ research has not revealed detailed informaƟon regarding specific site 
operaƟons including waste disposal, storage, and general housekeeping acƟviƟes. The possibility 
exists that hazardous substances and/or petroleum products may have impacted subsurface 
condiƟons of the subject property. Further, the possibility exists that abandoned underground 
storage tanks (USTs) may be present on the subject property. 

REC 2 -  Parcels B-C and B-D were developed prior to 1886 with several commercial and light industrial 
structures. From at least 1886 to the mid-1920s, development/uses of these parcels included a 
carriage shop, blacksmith, wood/paint shop, and coal storage. From at least 1886 to at least 
1970, the parcels operated with several railroad spurs. AKT Peerless’ research has not revealed 
detailed informaƟon regarding specific site operaƟons including waste disposal, storage, and 
general housekeeping acƟviƟes. From the late 1920s to at least 1950, the subject property was 
developed with an electrical substaƟon. The possibility exists that hazardous substances and/or 
petroleum products may have impacted subsurface condiƟons of the subject property.  

REC 3 -  Parcel B-E was developed prior to 1886 with several commercial and light industrial structures. 
From at least 1886 to at least the late 1920s, this parcel was primarily used as a mill/grainery 
with associated railroad spurs. The site operated two crude oil USTs during the late 1800s. AKT 
Peerless’ research has not revealed detailed informaƟon regarding specific site operaƟons 
including waste disposal, storage, and general housekeeping acƟviƟes. The possibility exists that 
hazardous substances and/or petroleum products may have impacted subsurface condiƟons of 
the subject property. Further, the possibility exists that abandoned USTs may be present on the 
subject property.  

REC 4 -  Parcel B-F was developed prior to 1886 with several commercial and light industrial structures 
from at least 1886 to the early 1930s. Development/uses of this parcel included a machine shop, 
foundry, boiler shop, planning mill, and blacksmith. By the late 1930s, light industrial operaƟons 
ceased, and a service/filling staƟon was developed. Filling staƟon operaƟons ceased by the early 
1970s. AKT Peerless’ research has not revealed detailed informaƟon regarding specific site 
operaƟons including waste disposal, storage, and general housekeeping acƟviƟes. The possibility 
exists that hazardous substances and/or petroleum products may have impacted subsurface 
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condiƟons of the subject property. Further, the possibility exists that abandoned USTs may be 
present on the subject property. 

REC 5 -  Parcel B-G was developed prior to 1886 with several commercial and light industrial structures. 
From at least 1886 to the mid-1940s, development/uses of this parcel included a mill, print shop, 
laundry, blacksmith, foundry, machine shop, stone works, and automoƟve repair. AutomoƟve 
repair operaƟons occurred on-site unƟl the 1970s. Coal storage operaƟons occurred on-site from 
at least 1928 to at least 1970. AKT Peerless’ research has not revealed detailed informaƟon 
regarding specific site operaƟons including waste disposal, storage, and general housekeeping 
acƟviƟes. The possibility exists that hazardous substances and/or petroleum products may have 
impacted subsurface condiƟons of the subject property. 

REC 6 -  Parcels B-H, B-I, and B-J were developed prior to 1886 with several commercial and light 
industrial structures. From at least 1886 to the mid-1890s, the parcels were in use as a lumber 
yard. From at least the mid-1920s to 1950s, the parcels contained a filling/service staƟon and 
from the 1930s to the 1950s, the parcels contained a machine shop. AKT Peerless’ research has 
not revealed detailed informaƟon regarding specific site operaƟons including waste disposal, 
storage, and general housekeeping acƟviƟes. The possibility exists that hazardous substances 
and/or petroleum products may have impacted subsurface condiƟons of the subject property. 
Further, the possibility exists that abandoned USTs may be present on the subject property. 

REC 7 -  Parcels B-L, B-M, B-O, and B-P were developed prior to 1886 with several commercial and light 
industrial structures. From at least 1886 to at least 1950, these parcels were primarily used as a 
railroad yard/depot with oil storage and a blacksmith. From at least 1928 to the 1970s, the 
subject property operated as a service/filling staƟon. AKT Peerless’ research has not revealed 
detailed informaƟon regarding specific site operaƟons including waste disposal, storage, and 
general housekeeping acƟviƟes. The possibility exists that hazardous substances and/or 
petroleum products may have impacted subsurface condiƟons of the subject property. Further, 
the possibility exists that abandoned USTs may be present on the subject property. 

REC 8 -  Parcel B-N was developed with its parent parcel of land by 1886 with several commercial and 
light industrial structures. From at least 1886 to the early 1890s, the parcel was used as a lumber 
yard and soap factory. From 1902 to at least the early 1980s, the parcel was in operaƟon as a 
lumber yard with associated railroad spurs. A 1999 subsurface invesƟgaƟon idenƟfied 
concentraƟons of arsenic, cadmium, chromium, lead, mercury, silver, and selenium within soil 
and/or groundwater samples collected on its parent parcel in excess of the Michigan EGLE 
Generic ResidenƟal Cleanup Criteria (RCC). AKT Peerless’ research has not revealed detailed 
informaƟon regarding specific site operaƟons including waste disposal, storage, and general 
housekeeping acƟviƟes. The possibility exists that hazardous substances and/or petroleum 
products may have impacted subsurface condiƟons of the subject property. 

REC 9 -  The area of Flint in which the subject property is located, near the Flint River, has historically 
uƟlized foundry fill as a backfill material to alter the topography of a property prior to 
development and/or for backfill material for demolished buildings. Therefore, impacted fill 
material could have potenƟally been uƟlized during the iniƟal development and/or subsequent 
redevelopments of the subject property.  

REC 10 -  The former Durant-Dort Carriage Factory adjoins Parcel B-K to the west. This adjoining property 
was historically uƟlized for carriage manufacturing and other light-industrial uses during the late 
1800s and the early 1900s. AKT Peerless’ research has not revealed detailed informaƟon 
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regarding specific site operaƟons including waste disposal, storage, and general housekeeping 
acƟviƟes. The possibility exists that hazardous substances and/or petroleum products may have 
impacted subsurface condiƟons of the subject property. 

REC 11 -  The northern adjoining property to Parcel B-B operated for light industrial purposes from the 
late 1800s to at least the 1920s. No known invesƟgaƟons have been conducted to evaluate this 
former site use. Therefore, the possibility exists that hazardous substances and/or petroleum 
products may have impacted subsurface condiƟons of the subject property. 

REC 12 -  The southern adjoining property to Parcel B-G operated for light industrial purposes from the 
late 1800s to the early 1900s. No known invesƟgaƟons have been conducted to evaluate this 
former site use. Therefore, the possibility exists that hazardous substances and/or petroleum 
products may have impacted subsurface condiƟons of the subject property. 

REC 13 -  The northern adjoining property to Parcels B-C and B-D has operated as an electrical substaƟon 
from the late 1800s to the present, as well as various light-industrial purposes from the late 
1800s to at least 1970. No known invesƟgaƟons have been conducted to evaluate this former 
site use. Therefore, the possibility exists that hazardous substances and/or petroleum products 
may have impacted subsurface condiƟons of the subject property. 

REC 14 -  The southern adjoining property to Parcels B-M, B-L, and B-O operated for light industrial 
purposes from the late 1800s to the 1950s and as a filling staƟon from the 1920s to the 1950s. 
No known invesƟgaƟons have been conducted to evaluate this former site use. Therefore, the 
possibility exists that hazardous substances and/or petroleum products may have impacted 
subsurface condiƟons of the subject property. 

REC 15 -  A Manufactured Gas Plant was located upstream to the northeast of the Hamilton Dam from 
1871 to 1951. Several subsurface invesƟgaƟons have idenƟfied contaminants have migrated 
downstream, toward the subject property, from this site, via the Flint River over Ɵme. The 
possibility exists that hazardous substances and/or petroleum products may have impacted 
subsurface condiƟons of the subject property. 

Based on the presence of RECs idenƟfied in the Phase I ESA, AKT Peerless concluded that the subject 
property would require further investigation and/or assessment to determine the nature, extent, 
magnitude, and materiality of these identified conditions. 

4.1.2 AKT Peerless, Limited Phase II Environmental Assessment, July 2, 2018 
To evaluate the RECs in the November 2016 Phase I ESA, AKT Peerless conducted a limited subsurface 
investigation that included the collection 13 soil samples and one groundwater samples for laboratory 
analysis. The laboratory analyzed the samples for: (1) volatile organic compounds (VOCs) in accordance 
with USEPA Method 8260B; (2) polynuclear aromatic hydrocarbons (PNAs) in accordance with USEPA 
Method 8270C; (3) metals in accordance with USEPA Method 6020/7010/7470, and (4) polychlorinated 
biphenyls (PCBs) in accordance with USEPA Method 8082. 

AKT Peerless conducted soil and groundwater sampling in areas most likely to be impacted by 
contaminants based on the past use of the subject property. The results of the investigation indicated 
the following: 
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 Reach A Parcel B - Chromium (Total), mercury, benzo(a)pyrene, fluoranthene, phenanthrene, 
benzene, 1,2,4-trimethylbenzene, ethylbenzene, and xylenes were identified in soil at 
concentrations exceeding the EGLE Part 201 Generic RCC from 4.0-5.0 feet bgs; specifically, the 
Groundwater Surface Water Interface Protection (GSIP), Drinking Water Protection (DWP), Soil 
Volatilization to Indoor Air Inhalation (SVIAI), and/or Direct Contact (DC) criteria. Concentrations 
of additional metals, PNAs, and VOCs were detected in soil above the laboratory method limit 
(MDL); however, at concentrations below the EGLE Generic RCC. Lead, zinc, and phenanthrene 
were identified in groundwater at concentrations exceeding the EGLE Part 201 Generic RCC from 
8.0-13.0’ bgs; specifically, the Drinking Water (DW) and Groundwater Surface Water Interface 
(GSI) criteria. Concentrations of additional metals and PNAs were detected above the MDL; 
however, at concentrations below the EGLE Generic RCC. 

 Reach A Parcel D - Chromium was identified in soil at concentrations exceeding the EGLE Part 
201 Generic RCC from 2.0-3.0’ bgs; specifically, the GSIP criteria. Additional metals were 
detected above the MDL; however, at concentrations below the EGLE Generic RCC.  

 Reach A Parcel E - Chromium and phenanthrene were in soil identified at concentrations 
exceeding the EGLE Part 201 Generic RCC from 1.0-3.0’ bgs; specifically, the GSIP criteria. 
Concentrations of additional metals, PNAs, and VOCs were detected above the MDL; however, at 
concentrations below the EGLE Generic RCC.  

 Reach A Parcel F - Chromium was identified in soil at concentrations exceeding the EGLE Part 
201 Generic RCC from 3.0-4.0’ bgs; specifically, the GSIP criteria. Additional metals were 
detected above the MDL; however, at concentrations below the EGLE Generic RCC.  

 Reach A Parcel G - Chromium was identified in soil at concentrations exceeding the EGLE Part 
201 Generic RCC from 1.5-2.5’ bgs; specifically, the GSIP criteria. Additional metals were 
detected above the MDL; however, at concentrations below the EGLE Generic RCC.  

 Reach A Parcel L - Chromium was identified in soil at concentrations exceeding the EGLE Part 
201 Generic RCC from 3.0-4.0’ bgs; specifically, the GSIP criteria. Additional metals and PNAs 
were detected above the MDL; however, at concentrations below the EGLE Generic RCC.  

 Reach A Parcel M - Chromium was identified in soil at concentrations exceeding the EGLE Part 
201 Generic RCC from 3.0-4.0’ bgs; specifically, the GSIP criteria. Additional metals were 
detected above the MDL; however, at concentrations below the EGLE Generic RCC.  

 Reach A Parcel N - Chromium and mercury were identified in soil at concentrations exceeding 
the EGLE Part 201 Generic RCC from 2.0-4.0’ bgs; specifically, the GSIP criteria. Additional metals 
and PNAs were detected above the MDL; however, at concentrations below the EGLE Generic 
RCC.  

Based on laboratory analytical results, the subject property meets the definition of a facility, as defined 
in Part 201 of the NREPA, Michigan, PA 451, 1994, as amended. 

4.1.3 AKT Peerless, Corridor Study, March 2019 
AKT Peerless reviewed available environmental reports from various sources, that included Genesee 
County Parks, Wade Trim, AKT Peerless (previous reports), Michigan EGLE, Licensing and Regulatory 
Affairs (LARA), United State Environmental Protection Agency (USEPA), and other sources as identified by 
project stakeholders. AKT Peerless used the information obtained from these sources to develop a 
Sample Analysis Plan (SAP). The SAP included: (1) a summary of sites with known and potential in-river 
and near-river environmental impacts, (2) a discussion of potential gaps in existing sampling data, and (3) 
a summary of the proposed sample collection and analyses to evaluate these impacts. The SAP was 
submitted to EGLE for review and comment. EGLE’s comments were subsequently incorporated into the 
final version of the SAP. 
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The following sections summarize the subsurface investigation performed as recommended in the SAP.  

4.1.4 Draft Summary of Environmental Findings Flint River In-Channel Improvements, November 2016 
Somat Engineering Incorporated (Somat) conducted sediment sampling in Reach A at selected locations 
to evaluate contaminant concentrations that may be encountered during the proposed redevelopment. 
Somat collected eight sediment cores to 55 inches below grade. Soft sediments were encountered in six 
of the eight sediment cores (C-01 through C-08), followed by approximately 12 inches of sand with 
gravel, organic materials, and debris. This was underlain by sand, silt, and clay to the maximum depth of 
55 inches. A total of 16 sediment samples were collected and submitted for laboratory analysis of 
Michigan 10 Metals, VOCs, trihalomethanes, semi-volatile organic compounds (SVOCs), PCBS, 
chlorinated pesticides, and toxaphene. The sediment samples were collected from 0” to 52” below 
grade.  

Based on laboratory analytical results, a concentration of arsenic was detected in sediment sample, C-05 
(0-18”) in excess of the EGLE NRCC, specifically the DWP and DC criteria. A concentration of lead in 
sediment sample, C-01B (12”-22”) in excess of the EGLE NRCC, specifically the DWP and DC criteria. A 
concentration of benzo(a)pyrene was detected in sediment sample, C-04 (37”-41”) in excess of the EGLE 
NRCC, specifically the DC criteria. All remaining compounds analyzed were below the NRCC or the 
laboratory MDL. Refer to Table 5 for a Summary of Sediment Analytical Results.  

4.2 AKT Peerless February 2021 Subsurface Investigation Report  
The following sections summarize the most recent site assessment activities conducted by AKT Peerless: 

4.2.1 Scope of Assessment 
To further evaluate the RECs, AKT Peerless conducted a subsurface investigation of Reach A that 
included: (1) the advancement of 35 soil borings, (2) installation of ten groundwater monitoring wells, 
(3) collection of 45 soil samples, (4) collection of ten groundwater samples, (5) collection of four surface 
water samples, and (6) collection of 12 discrete sediment samples from six sample locations.  

4.2.2 Soil Evaluation 
Between October 28, 2020 and November 20, 2020, AKT Peerless advanced 35 soil borings in Reach A. 
AKT Peerless used hydraulic drive/direct-push (Geoprobe®) sampling techniques and followed the 
guidance outlined in ASTM publication E1903-11 “Standard Practice of Environmental Site Assessments: 
Phase II Environmental Site Assessment Process.” AKT Peerless collected continuous soil samples from 
the soil borings in four-foot intervals. The maximum depth explored varied from of 1.0’ to 24.0’ bgs.  

Select soil borings were sampled at 2‘ bgs to assess surficial soil conditions. Receptors at Reach A are 
most likely to have direct contact with surficial soil. Additional sample depths were based on lithology, 
depth to groundwater, and the environmental concerns associated with the area of the boring. AKT 
Peerless personnel inspected, field-screened, and logged the samples collected at each soil boring 
location. Refer to Figure 2 for soil boring locations. Boring logs for Reach A are provided in Appendix A. 

4.2.3 Groundwater Evaluation 
AKT Peerless installed groundwater monitor wells (MWs) during the soil evaluation at ten of the thirty-
five boring locations in Reach A. A one-inch PVC riser with a five-foot screen was utilized for five of the 
groundwater MWs. Five of the MWs were constructed using a two-inch riser with a five-foot screen. The 
screens were placed at a depth to bisect the perched static groundwater table, above the confining clay 
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layer, or at the maximum available depth due to drilling restrictions. Refer to Figure 2 for a sample 
location map with MW locations.  

On November 11, 2020 and November 20, 2020, AKT peerless collected a total of ten groundwater 
samples from the MWs located in Reach A. Groundwater sampling was conducted using low-flow 
sampling methodologies described in the April 1996 United States Environmental Protection Agency 
(U.S. EPA) document Groundwater Issue titled “Low-Flow (Minimal Drawdown) Groundwater Sampling 
Procedures”.  

4.2.4 Sediment Evaluation 
On December 8 and 9, 2020, AKT Peerless collected 12 discrete in-river sediment samples from various 
depths at six predetermined locations throughout Reach A in accordance with the SAP. Sediment sample 
locations are depicted on Figure 2. 

Sample locations were determined using a biased approach to collect representative data from 
locations of in-river structures, storm water outfalls, and previous sediment sample locations. Sediment 
sample depth locations were based on the estimated depth of excavation for the installation of in-river 
structures and scour depth, as provided by the in-river design team. The discrete sediment samples 
were collected using an AMS™ discrete sediment sampler. 

4.2.5 Surface Water Evaluation 
On January 5, 2021, AKT Peerless collected four surface river water samples ranging from 1.0’ to 3.0’ 
below the water surface. Surface water sample locations are depicted on Figure 2. 

Surface water samples were collected using a Niskin™ style water sample collection bottle from select 
depths of the Flint River. The water sampler was lowered into the water column to the desired depth. 
Once the device was in place, the sampler was closed, collecting the discrete water sample. Once the 
surface water sample was collected, the sample was transferred into pre-preserved containers provided 
by Quantum Laboratories Inc.  

The collected surface water samples were submitted to Quantum Laboratories Inc. under proper chain-
of-custody for analysis of Escherichia coli, total coliforms, biological oxygen demand, chemical oxygen 
demand, total phosphorous, ammonia, nitrate, and nitrite. 

In addition to the collection of the surface water samples, the following water quality parameters were 
collected in the field using a YSI Water Quality Meter and a HACH Turbidity Meter: temperature, pH, 
conductivity, dissolved oxygen (% and μ/L), salinity, total dissolved solids (TDS), and turbidity.  

4.3 Laboratory Analytical Methods 
The following details the analytical methodology for the submitted samples: 

Soil: 

 VOCs / Methods 8260B and 5035, 
 PNAs / Method 8270C 
 PCBs / Method 8082A 
 10 Michigan Metals / Method 7010 with the exception of Mercury / Method 7471B 
 Hexavalent Chromium / Methods 7196 and 3060 
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Groundwater: 

 VOCs / Methods 8260B and 5035, 
 PNAs / Method 8270C 
 PFAS / EPA Method 537 Modified 
 10 Michigan Metals / Method 7010 with the exception of Mercury / Method 7471B 
 Methane, Dissolved / Method RSK-175 

Surface Water: 

 Total Coliform / Readycult Coliforms 100 
 E. coli / Readycult Coliforms 100 
 Nitrate / Anion Scan, EPA, Method 300.0 
 Nitrite / Anion Scan, EPA, Method 300.0 
 5 Day Biological Oxygen Demand (BOD) / SM Method A5210B-11 
 Chemical Oxygen Demand (COD) / EPA Method 410.4 R2.0 
 Total Phosphorus / EPA Method 365.3 
 Ammonia / EPA Method 350.3 

Sediment: 

 VOC / Methods 8260B and 5035, 
 SVOC / SW Methods 8270C 
 PCB / Method 8082A 
 10 Michigan Metals / Method 7010 with the exception of Mercury / Method 7471B 
 Hexavalent Chromium / Methods 7196 and 3060 
 Total Organic Carbon (TOC) / Walkey-Black Method 
 BOD / SM Method A5210B 
 PFAS / ASTM Method D-7968-17A 

The laboratory analyses were conducted using EGLE/or USEPA approved analytical methods. 

4.4 Laboratory Analytical Results 
AKT Peerless collected soil, groundwater, surface water, and sediment samples for the purpose of 
evaluating general site environmental conditions and support future land use planning. When a parcel 
was located near residential properties analytical results were compared with Michigan EGLE Residential 
Cleanup Criteria (RCC). When a parcel was not located near residential properties, analytical results were 
compared to the Non-Residential Cleanup Criteria (NRCC) (Michigan Administrative Rules 299.1 through 
299.50.) 

4.4.1 Soil Analytical Results 
AKT Peerless submitted 45 soil samples from the 35 soil borings to Quantum Laboratories, Inc., for 
laboratory analysis. All 45 submitted soil samples were analyzed for VOCs, PNAs, and Michigan 10 
Metals. In addition, seven of the soil samples were analyzed for PCBs. A complete list of analytical 
parameters and methodologies for each of the submitted soil samples is included in the previously 
presented in Section 4.3. 

Based on the review of the analytical reports, the following constituents of concern were detected at 
concentrations exceeding EGLE Part 201 NRCC and/or RCC. Further, the following table includes following 
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constituents of concern were detected at concentrations exceeding EGLE Part 201 NRCC and/or RCC 
during AKT Peerless’ 2018 Phase II ESA.  

Summary of Soil Analytical Results- NRCC 

Parameter 

Chemical 
Abstract 

Service (CAS) 
Number 

Sample Identification 
with Criteria 

Exceedance (depth) 

EGLE Criteria 
Exceeded/Established 

Criteria (ug/kg) 

Maximum 
Concentration 

(ug/kg)/Sample 
Location 

Arsenic 7440-38-2 B-B-03 (0-1’) 
B-B-05 (9-10‘) 
B-E-03 (2.5-3’) 

NRDWP / 4,600 
GSIP / 4,600 

15,000 / B-B-03 

Total Mercury Various B-A-01 (0-1’) 
B-B-02S (0-1’) 
B-B-04 (7-8’) 
B-B-05 (9-10’) 
B-P-01D (11-12’) 
SB-B01-1 (4-5’) 
SB-B01-2 (4-5’) 
SB-B15-1 (2-3’) 

GSIP / 50 (M); 1.2 
NRDW / 1,700 

5,650 / B-P-01D 

Chromium, Total 
 

7440-47-3 B-B-01D (10-11’) 
B-B-02D (10-11’) 
B-B-03 (6.5-7.5’) 
B-B-04 (7-8’) 
B-B-05 (9-10’) 
B-D-01 (16-17’) 
B-E-01 (7.5-8’) 
B-E-03 (2.5-3’) 
B-L-01D (6-7’) 
SB-B01-1 (4-5’) 
SB-B01-2 (4-5’)  
SB-B03-2 (2-3’) 
SB-B05-1 (2-3’) 
SB-B05-2 (1-2’) 
SB-B07-1 (1.5-2.5’) 
SB-B09-1 (3-4’) 
SB-B11-1 (3-4’) 
SB-B13-1 (3-4’) 
SB-B15-1 (2-3’) 
SB-B15-2 (3-4’) 
SB-B17-1 (3-4’) 

GSIP / 3,300 16,600/ SB-B09-1 

Fluoranthene 206-44-0 B-B-05 (9-10’) 
B-D-02 (0-1’) 
SB-B01-1 (4-5’) 

GSIP / 5,500 21,800 / B-D-02 
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Parameter 

Chemical 
Abstract 

Service (CAS) 
Number 

Sample Identification 
with Criteria 

Exceedance (depth) 

EGLE Criteria 
Exceeded/Established 

Criteria (ug/kg) 

Maximum 
Concentration 

(ug/kg)/Sample 
Location 

Phenanthrene 85-01-8 B-B-05 (9-10’) 
B-D-02 (0-1’) 
SB-B01-1 (4-5’) 
SB-B05-2 (1-2’) 

GSIP / 2,100 17,100 / B-D-02 

Naphthalene 91-20-3 B-B-05 (9-10’) GSIP / 730 1,280 / B-B-05 

Benzene 71-43-2 SB-B01-2 (4-5’)  NRDWP / 100 2,730 / SB-B01-2 

Carbon tetrachloride 
 

56-23-5 B-B-02D (10-11’) NRDWP / 100 
GSIP / 760 
NRSVIAI / 990 

1,190 / B-B-02D 

Ethylbenzene 100-41-4 SB-B01-2 (4-5’) GSIP / 360 622 / SB-B01-2 

1,2,4-Trimethylbenzene 95-63-6 SB-B01-1 (4-5’) GSIP / 570 1,260 / SB-B01-1 

Xylenes 1330-20-7 SB-B01-2 (4-5’) GSIP / 980 3,200 / SB-B01-2  

Notes: 
ug/kg – micrograms per kilogram 
NRDWP – Non-Residential Drinking Water Protection Criteria  
GSIP – Groundwater Surface Water Interface Protection Criteria 
NRSVIAI – Non-Residential Soil Volatilization to Indoor Air Inhalation Criteria 

Summary of Soil Analytical Results - RCC 

Parameter 

Chemical 
Abstract 

Service (CAS) 
Number 

Sample 
Identification with 

Criteria Exceedance 
(depth) 

EGLE Criteria 
Exceeded/Established 

Criteria (ug/kg) 

Maximum 
Concentration 

(ug/kg)/Sample 
Location 

Total Mercury Varies SB-B15-1 (2-3’) 
B-J-03S (0-1’) 

GSIP / 50 (M); 1.2 163 / B-J-03S 

Chromium, Total  
 

7440-47-3 SB-B15-1 (2-3’) 
SB-B15-2 (3-4’) 
SB-B07-1 (1.5-2.5’) 

GSIP / 3,300 
 

8,770 / SB-B-15-2 

Notes: 
GSIP – Groundwater Surface Water Interface Protection Criteria 
 
Refer to Figure 3 for a site map with soil analytical results exceeding the EGLE criteria. Refer to Table 1 - 
Summary of Soil Analytical Results for each of the parcels on Reach A. 

4.4.2 Groundwater Analytical Results 
AKT Peerless submitted ten groundwater samples from Reach A to Quantum Laboratories, Inc., for 
laboratory analysis of Ten Michigan Metals, PNAs, VOCs, and PCBs. In addition, two groundwater 
samples were submitted for Per- and polyfluoroalkyl substances (PFAS) analysis.  
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Based on the review of the 2018 and 2020 analytical reports, the following constituents of concern were 
detected at concentrations exceeding EGLE’s Part 201 Generic RCC and/or NRCC. 

Summary of Groundwater Analytical Results - NRCC 

Parameter CAS 
Number 

Sample Identification 
with Criteria Exceedance 

(depth) 

EGLE Criteria 
Exceeded/Established 

Criteria (ug/L) 

Maximum 
Concentration 
(ug/L)/Sample 

Location 

Arsenic 7440-38-2 B-B-05/MW (8-13’) 
B-E-02/MW (4-9’) 

NRDW / 10 
GSI / 10 

205 / B-B-05/MW 

Chromium, Total  7440-47-3 B-M-02/MW (9-14’) GSI / 11 14 / B-M-02/MW 

Lead 7439-92-1 B-B-01/MW (9-14’) 
B-E-02/MW (4-9’) 
SB-B01-1/TMW (8-13’) 

NRDW / 4.0 8 / SB-B01-1/TMW 

Phenanthrene 85-01-8 SB-B01-1/TMW (8-13’) GSI / 2.0 (M); 1.7 3 / SB-B01-1/TMW 

Notes: 
NRDW – Non-Residential Drinking Water 
GSI – Groundwater Surface Water Interface Criteria 

Refer to Figure 4 for a site map with groundwater analytical results exceeding EGLE NRCC criteria. Refer 
to Table 2 for a summary of groundwater analytical results compared to the EGLE NRCC.  

4.4.3 Surface Water Analytical Results 
On January 5, 2021, AKT Peerless collected five surface water samples ranging from 1’ to 3’ below the 
water surface. Surface water sample locations are depicted on Figure 2. 

The collected surface water samples were submitted to Quantum Laboratories, Inc., under proper chain-
of-custody, for analysis of Escherichia coli (E. coli), total coliforms, biological oxygen demand (BOD), 
chemical oxygen demand (COD), total phosphorous, ammonia, nitrate, and nitrite.  

Based on the analytical results, Total Coliform and E. coli were present in each of the five collected water 
samples. Nitrate was reported in each of the five samples ranging from 558 to 578 μ/L. Nitrite, Total 
Phosphorous, and 5-Day BOD were not detected in any of the submitted water samples. Ammonia was 
detected in each of the samples ranging from 52 to 84 mg/L and COD was detected ranging from 19 to 
22 mg/L. 

E. coli and total coliform analysis was conducted using the Readycult® Coliforms 100 Presence/Absence 
Test for Detection and Identification of Coliform and Escherichia coli in Finished Waters. This method is 
for use in the EPA’s data gathering and monitoring programs under the Safe Drinking Water Act. Based 
on the analytical report, Coliform / E. coli was present in all submitted surface water samples. The 
detection limit for this methodology is 1 colony forming unit (CFU) of bacteria per 100 ml of medium.  

According to the EGLE’s Rule 62 of the Part 4 Water Quality Standards, All surface waters of the state 
protected for total body contact recreation shall not contain more than 130 CFUs of E. coli per 100 ml, as 
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a 30-day geometric mean. Partial body contact recreation shall not contain more than 1,000 CFU E. coli 
per 100 ml. 

The water quality standard is more conservative during the summer to protect swimmers during total 
body contact. 

Water Quality Standard for E. coli: 

Total Body Contact (May 1 - October 31): 
Daily Maximum Geometric Mean: 300 E. coli per 100 milliliters (ml) 
30-Day Geometric Mean: 130 E. coli per 100 ml 

Partial Body Contact (all year): 
Daily Maximum Geometric Mean: 1,000 E. coli per 100 ml 

Compliance shall be based on the geometric mean of 3 or more samples taken during the same sampling 
event at respective locations within the defined sampling area. For a 30-day geometric mean calculation, 
five weekly sampling events are needed, within a 30-day period. 

Based on the “Positive” E. coli analytical results, additional sampling and quantitative analysis will be 
required after May 1st to determine the E, coli levels to compare to the water quality standards. 

Refer to Table 3 for a summary of surface water analytical results.  

4.4.4 Sediment Sample Analytical Results 
On December 8, 2020, AKT Peerless collected 12 sediment samples (SS-5 through SS-10) from various 
depths below the riverbed at six predetermined locations throughout Reach A. Sediment sample 
locations are depicted on Figures 2. Refer to Table 4 for a summary of sediment analytical results.  

The 12 sediment samples were submitted to Quantum Laboratories, Inc., for analysis of Michigan 10 
Metals, total organic carbon, PNAs, VOCs, BOD, and PFAS. Based on analytical results, all constituents of 
concern were reported as either non-detect or below the most restrictive EGLE cleanup criteria with the 
exception of Total Chromium. Total Chromium was reported at levels exceeding the GSIP Criteria. Results 
of the Hexavalent Chromium analysis indicated that the levels of Chromium IV did not exceed EGLE’s 
most stringent cleanup criteria.  

As summarized in EGLEs RRD Operational Memorandum No. 4, Site Characterization and Remediation 
Verification, there are no generic sediment cleanup criteria.  

AKT Peerless compared the sediment laboratory analytical results of the USEPA Region 5 RCRA Ecological 
Risk Screening Levels (ESLs). Most of the ESLs are threshold effect concentrations, defined as the 
concentration of a chemical in sediment below which adverse biological effects are unlikely to occur. AKT 
Peerless also compared the sediment laboratory analytical results to the Consensus-Based Sediment 
Probable Effect Concentrations (PEC). PECs represent concentrations above which adverse biological 
effects are likely to occur.  

Based on these comparisons, concentrations of benzo(a)anthracene, chrysene, fluoranthene, 
phenanthrene, and pyrene were detected at concentrations in select sediment samples exceeding the 
TEC and PEC. A concentration of benzo(a)pyrene was detected at a concentration exceed the TEC but not 
the PEC.  
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4.5 Abandoned or Discarded Containers 
AKT Peerless did not identify abandoned or discarded containers at the subject property. 

4.6 Hazardous Substance Concentrations, Fate, and Transport 
Based on AKT Peerless subsurface investigation conducted at the subject property, the following 
lithology was observed:  

 Topsoil was present in all borings from the surface to approximately 1.0’ bgs. Sandy soils and fill 
material were encountered at depths from below the topsoil to varying depths along Reach A.  

 Clay from 5.0’ to 12.0’ bgs. This clay had a few saturated seams where water collected at 
quantities great enough to submit groundwater samples. 

 Non-native fill material, including slag, coal, concrete, glass, etc., was encountered at various 
depths and in numerous soil borings.  

 
Additional details are included in the boring logs, provided as Appendix A. 

Reach A Parcels slope down toward the adjoining Flint River. AKT Peerless encountered groundwater in 
20 soil borings at depths ranging between 2.5’ and 22’ bgs. The groundwater appears to be shallow and 
perched on the clay layer.  

Concentrations of metals, PNAs, and VOCs were detected in shallow soil on the north and south sides of 
the Flint River at concentrations above the EGLE DWP and/or GSIP Criteria. Concentrations of metals and 
PNAs were detected in shallow groundwater on the north and south sides of the Flint River above the 
EGLE DW and/or GSI Criteria. Refer to Section 4.4 for a list of specific contaminants detected in soil and 
groundwater above the EGLE Cleanup Criteria.  

Planned redevelopment of the riverbanks, as well as the installation of in-river structures may release 
contaminated soil, groundwater, and sediment into the Flint River. Therefore, response activities are 
necessary to minimize transportation of contaminated media. 

4.7 Exposure Pathway Evaluation 
The analysis of potential human exposure pathways is based on existing conditions of the subject 
property. The current and intended land use of the subject property is consistent with the non-
residential use category pursuant to the EGLE’s Operational Memorandum No. 1. However, in 
accordance with EGLE Part 201, residential criteria may be appropriate when a recreational property is 
contiguous with a residential property. Therefore, Parcels B-G, B-J, and B-N was compared to the EGLE 
RCC. All remaining parcels were compared to the EGLE NRCC. 

4.7.1 Soil Exposure 
The following subsections describe the potential human soil exposure pathways and evaluate hazardous 
substances relative to Part 201 RCC and NRCC criteria, when applicable. The following soil exposure 
pathways have been evaluated: 

 Groundwater Venting to Surface Water Protection (GSIP), 
 Drinking Water Protection (DWP), 
 Soil Volatilization to Indoor Air Inhalation (SVIAI), 
 Infinite Source Volatile Soil Inhalation (VSI), 
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 Particulate Soil Inhalation (PSI); and 
 Direct Contact (DC). 

4.7.1.1  Groundwater Venting to Surface Water Protection 
Contaminant concentrations were detected at the subject property exceeding the EGLE GSIP Criteria, 
Groundwater Venting to Surface Water is not a human exposure pathway, but rather an exposure 
pathway based on aquatic toxicity. Groundwater was encountered at the subject property and the Flint 
River is included within the boundaries of the subject property.  

Future activities at the subject property include placement of in-river structures and the restoration of a 
natural embankment along the Flint River. Precautions will be taken to during embankment 
improvement activities to prevent groundwater and soil runoff through the implementation 
maintenance plan and proper soil handling procedures. These activities are discussed in further detail in 
Sections 6.0, 7.0, and 8.0. 

4.7.1.2  Drinking Water Protection 
Contaminant concentrations were detected at the subject property exceeding the EGLE DWP Criteria. 
The subject property and surrounding area are provided with access to potable water exclusively from a 
municipal system. Future operations at the property do not include development of groundwater 
resources for the purpose of obtaining potable water. Further, no potable water supply wells are located 
on the subject property. Therefore, the DWP pathway is not complete and does not appear to present a 
significant exposure risk. 

4.7.1.3  Volatilization to Indoor Air 
Carbon tetrachloride was detected at soil boring B-B-02D, exceeding the EGLE SVIAI Criteria. However, 
the proposed development does not include the development of any structures; therefore, the 
Volatilization to Indoor Air pathway is not complete and does not appear to present a significant 
exposure risk.  

4.7.1.4  Volatilization to Ambient Air 
Contaminant concentrations were not detected at the subject property exceeding the EGLE VSI. 
Therefore, the VSI pathway is not complete and does not appear to present a significant exposure risk. 

4.7.1.5  Particulate Inhalation 
Contaminant concentrations were not detected above the EGLE PSI Criteria. Therefore, the PSI pathway 
is not complete and does not appear to present a significant exposure risk. Wind erosion to ambient air 
is also limited in vegetated areas and areas covered by pavement. 

4.7.1.6  Direct Contact 
Direct Contact is a relevant exposure pathway; however, contaminant concentrations were not detected 
above the EGLE DC Criteria. Therefore, the DC pathway is not complete and does not appear to present a 
significant exposure risk. 

4.7.2 Groundwater Exposure 
The following subsections describe the potential groundwater exposure pathways and evaluate 
hazardous substances relative to Part 201 RCC and NRCC criteria, when applicable. The following 
groundwater exposure pathways have been evaluated: 



 

RESPONSE ACTIVITY PLAN | FLINT RIVER RESTORATION PROJECT – REACH A, FLINT, MI PAGE 18 

 Groundwater Venting to Surface Water (GSI), 
 Drinking Water (DW); and 
 Groundwater Volatilization to Indoor Air Inhalation (GVIAI). 

4.7.2.1  Groundwater Venting to Surface Water 
Contaminant concentrations were detected at the subject property exceeding the EGLE GSI Criteria, 
Groundwater Venting to Surface Water is not a human exposure pathway, but rather an exposure 
pathway based on aquatic toxicity. Groundwater was encountered at the subject property and the Flint 
River is included within the boundaries of the subject property.  

Future activities at the subject property include placement of in-river structures and the restoration of a 
natural embankment along the Flint River. Precautions will be taken to during embankment 
improvement activities to prevent soil runoff through the implementation maintenance plan and proper 
soil handling procedures. These activities are discussed in further detail in Sections 6.0, 7.0, and 8.0. 

4.7.2.2  Drinking Water 
Contaminant concentrations were detected at the subject property exceeding the EGLE DW Criteria. 
The subject property and surrounding area are provided with potable water exclusively from a 
municipal system. Future operations at the property do not include development of groundwater 
resources for the purpose of obtaining potable water. Further, no potable water supply wells are 
located on the subject property. Therefore, the DW pathway is not complete and does not appear to 
present a significant exposure risk. 

4.7.2.3  Volatilization to Indoor Air 
Concentrations of contaminants were not detected in groundwater at concentrations above EGLE GVIAI 
Criteria. Therefore, based on analytical results, the GVIAI pathway is not complete and does not appear 
to present a significant exposure risk. 

4.7.3 Potential Fire or Explosion Hazards 
Analytical results were compared to flammability and explosivity screening levels. Groundwater 
contaminant levels are below flammability and explosivity levels. Based on site conditions encountered 
and analytical results, no flammability and explosivity hazards were identified at the subject property. 

5.0 Response Activity 
Soil contamination was identified at the subject property at concentrations above EGLE DWP and GSIP 
criteria. Additionally, groundwater contamination was identified at the subject property at 
concentrations above EGLE DW and GSI criteria. Based on the lack of a drinking water wells and the 
availability of municipal water, the DW pathway is not complete. Therefore, there are no proposed 
response activities regarding the contamination identified at the subject property that exceeds DW 
criteria. 

A plan for response activity is necessary for the DC and GSIP/GSI pathways. Contamination in excess of 
the EGLE Residential DC criteria was identified in shallow soil on portions of the subject property. 
Contamination in excess of the EGLE GSIP/GSI criteria was identified in shallow soil and groundwater 
throughout the subject property. 
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Furthermore, as summarized in Section 4.4.3, surface water samples were collected throughout Reach A. 
Positive detections of E. coli were identified within each of the surface water samples collected. EGLE 
water quality standards for total body contact are from May 1 to October 31 in a calendar year. 
Therefore, additional sampling and quantitative analysis will be required after May 1st to determine the 
E. coli levels for comparison to the water quality standards. 

The following sections summarize the recommended response activities, procedures, and notifications 
that will be implemented to minimize the risks to public health, safety and the environment in the 
future. If additional potentially complete exposure pathways are identified during future use activities, 
appropriate response activities will be developed by the administrator of this plan. 

6.0 Excavations 
Known contamination detected on the subject property includes soil and groundwater contaminated 
with PNAs, VOCs, and select metals. A potential exists for contaminants to be present above applicable 
EGLE RCC in other areas of the subject property that have not been investigated.  

An environmental consultant will be retained to provide oversight during proposed development 
activities that involve soil removal (if necessary), including the collection of appropriate soil and 
groundwater samples, and to ensure that the proper waste characterization, manifesting, and disposal 
protocols are followed. In addition, precautions will be taken to ensure impacted soil is separated from 
the general public (i.e., people not associated with the operations of the subject property).  

Excavation activities will be conducted under a Health and Safety Plan (HASP) provided by each 
contractor. Any subsurface contractors working with materials containing potentially hazardous 
substances will operate under the recommendations in that company’s HASP, which will include, at a 
minimum, emergency contact numbers, hospital locations, Level D personal protective equipment (i.e., 
gloves, boots, coveralls), and decontamination procedures. As with any other construction site, 
decontamination procedures for this site will include: (1) washing hands prior to eating, drinking, or 
smoking and (2) removing boots and soiled clothing prior to entering personal vehicles or departing the 
site. HASPs prepared for this work must be read and signed by all workers assigned to the project.  

Soil erosion and sedimentation controls will be imposed during excavation activities. Soils, debris, and 
residual materials generated from all construction activities on the property shall be managed in 
accordance with this plan. Soils and fill materials that are excavated during construction will be returned 
to the property to the extent that such reuse: 1) is acceptable with the Contract documents, 2) does not 
negatively impact the final work product, 3) does not exacerbate environmental contamination on the 
property, 4) does not create an unacceptable risk of exposure to environmental contaminants, or 5) does 
not otherwise pose a concern to human health and the environment. Excavated soil that cannot be 
returned to the same excavation will be removed from the subject property and properly disposed at an 
approved landfill under waste manifest documentation. Waste characterization samples will be collected 
from the stockpiled soil prior to soil transport and disposal. These results will be provided to the landfill 
prior to disposal with proper waste profile documentation.  

All imported fill will be screened, washed, or otherwise certified by the originator of the material as 
suitable for fill within the project area.  
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6.1.1 Stockpile Methods 
If soil stockpiling is necessary as a temporary soil management strategy, the Contractor shall stockpile 
excess soils, and cover the materials with plastic sheeting. Soil stockpiles will be placed on a visqueen™ 
or comparable liner (minimum of 6 mil in thickness) and continuously encircled with a berm and/or silt 
fence. Residual soil will only be stockpiled at locations on the subject property approved in advance by the 
administrator. 

Contaminated soil or residuals will only be stored in an area where adequate controls can be utilized to 
prevent the migration of impacted media. Particular attention will be given to preventing runoff of 
contaminated materials to the adjoining surface water and sewers. Stockpiled materials should be 
located spatially, as far as possible away from surface water and sewer inlets as practical. Response 
actions and construction activities should be conducted in a phased manner to limit the amount of time 
impacted soils are exposed. The plastic sheeting must be placed in a manner that prevents precipitation 
exposures. Moreover, the bottom sheet dimensions should be at least 6‘ larger than the dimensions of 
the stockpile base so that the excess base material can be wrapped upward, secured, and subsequently 
covered with the top sheeting and secured to prevent water intrusion from below or above the stockpile. 
The plastic sheeting can consist of visqueen™ or comparable liner (minimum of 6 mil in thickness) and 
the stockpile(s) should be continuously encircled with a berm and/or silt fence, as necessary. 
Furthermore, the excavation will be completed in a timely manner to minimize the potential for 
groundwater or precipitation accumulation within excavated areas. 

Precipitation shall not be permitted to accumulate with stockpiled soil. Contaminated soil/materials shall 
be contained and covered at all times. This shall be accomplished by accumulation in appropriate 
containers or by construction of containment. The Contractor shall be responsible for maintenance of 
plastic sheeting, as necessary to prevent contact of potentially contaminated materials with precipitation 
or surface run-off, which may require the use of a surrounding earthen berm beneath the lower plastic 
sheeting. If berms are used, the berms shall be contiguous with the base and an impermeable 
membrane used to cover the berm base. Silt fence shall be provided at the perimeter of stockpiled 
material, if necessary, to prevent erosion of stockpiled soils. Hay bales and inlet protection fabric may be 
used as needed near catch basins, and other discharge points. Stockpiles will be kept covered at all times 
with appropriately anchored tarps or plastic sheeting. Stockpiles will be routinely inspected, and 
damaged covers will be promptly replaced. Stockpiles will be inspected at a minimum of once each week 
and after every storm event. 

6.1.2 Materials Excavation and Load Out 
The administrator will oversee all of the Contractor’s invasive work and the excavation and load-out of all 
excavated material. The Contractors are solely responsible for safe execution of all invasive and other 
work performed under this plan. The presence of utilities and easements on the subject property will be 
investigated by the Contractor.  

Precautions must be taken to ensure that impacted soils are protected from rainfall and storm water. If 
subsurface soil becomes exposed through excavation, appropriate action must be taken to prevent 
leaching of contaminants due to stormwater contact. Actions could include: (1) promptly returning 
impacted soil to the excavation and restoring the surface cover, (2) removing the impacted soil to a 
proper disposal facility, and backfilling with clean fill material, and/or (3) encapsulating impacted 
material with plastic sheeting (as described above). 

Soil must be handled in a manner that prevents erosion and runoff to a surface water or beyond the 
property boundary. Soil erosion and sedimentation control plans shall be followed for site work 
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activities. Erosion controls (silt fencing or other barriers) must be utilized around the perimeter of work 
areas and around any areas where excavated soil is stockpiled or mounded. Also, refer to stockpile 
methods in 6.1.1. 

Promptly fill excavations, below grade areas or voids to ensure water does not collect within the area. If 
excavations remain open and groundwater or storm water accumulates in the excavation, all water must 
be handled as described below.  

It is permissible to leave encountered groundwater in place if compatible with the Contract 
Specifications. In the event that dewatering of excavations is required, or the containment and 
management of other groundwater, liquid residuals, or surface waters at the site is necessary to facilitate 
the completion of construction activities, the Contractor will use the procedures presented in Section 
7.0. 

6.1.3 Vehicle Track-Out Prevention Plan 
The contractor will be responsible for ensuring that all outbound trucks will be free of debris before 
leaving the subject property until the activities performed under this section are complete. Locations 
where vehicles enter or exit the subject property shall be inspected daily for evidence of off-site soil 
tracking. The contractor is responsible for ensuring that all egress points for truck and equipment 
transport from the subject property are clean of dirt and other materials derived from the subject 
property during intrusive excavation activities. Cleaning of the adjacent streets will be performed by the 
contractor, as needed, to maintain a clean condition with respect to site-derived materials. 

The contractor shall take measures to consistently prevent vehicular track-out of materials from the site 
to the adjacent public thoroughfares. Such measures may include, but are not limited to: 

1. Construction of gravel approaches or temporary wheel washes near egress locations from the 
work area and washing of vehicle tires prior to leaving the work area. 

2. Minimize vehicular traffic through exposed soil areas. 

3. Mechanical removal of track-out materials from paved roadways. 

All equipment and vehicles, including tires, must be clean of soil before exiting the site. Vehicle and 
equipment cleaning stations will be located near each entrance to the site. Vehicles and equipment will 
be cleaned of dirt using brushes and/or pressure washing, if necessary. All soil and wash water from 
cleaning stations will be contained and remain on-site in accordance with the requirements of this plan. 
Following proper waste characterization sampling/analysis and approval from the appropriate local unit 
of government, water can be discharged to the sanitary sewer system or will be manifested and 
transported for disposal at a licensed and approved waste treatment facility. The contractor will 
determine the appropriate container (i.e. drum, tote, tank, etc.) for wash water storage. 

When track-out onto thoroughfares occurs, the contractor will, as soon as practical, contain, and remove 
the residual material that was carried off-site, but no later than the end of the day. Track-out material 
recovered from off-site will be returned to the site and managed consistent with the other soil at the 
subject property. 

It is the contractor’s responsibility to document the track-out mitigation activities, including the dates 
and times, which control and cleanup activities are conducted. It is also the contractor’s responsibility to 
conduct other necessary remedial activities, including training of contractor and subcontractor 
personnel, to prevent the re-occurrence of track-out in the future. 
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6.1.4 Fueling Zones  
All equipment fueling will be in designated upland locations, with adequate spill prevention. All major 
equipment/vehicle maintenance shall be performed off-site. Fuel tanks may be kept on-site in the 
staging area with drip pans underneath the fueling area. All equipment fluids generated from 
maintenance activities shall be disposed of into designated drums stored on spill pallets in accordance 
with hazardous waste management practices. Drip pans shall be placed under all equipment receiving 
minor or routine maintenance. A Spill Cleanup Plan is the responsibility of the contractor and will be 
posted and available at all times on site for all work areas prior to any construction activities and shall 
include coordination with local emergency response agencies. A release of any chemical, oil, petroleum 
product, sewage, etc., which may enter waters of the State of Michigan (which include surface water, 
ground water and dry gullies or storm sewers leading to surface water) will be reported EGLE per The 
Part 5 rules, Spillage of Oil and Polluting Materials, are promulgated pursuant to Part 31, Water 
Resources Protection, of the NREPA, 1994 PA 451, as amended. 

7.0 Dewatering 
Groundwater derived from dewatering activities on the subject property shall not be discharged to a 
sanitary sewer without the proper sampling, analytical testing, and prior written consent of the 
administrator after obtaining the requisite permits for the selected discharge. In no instance shall ground 
water be discharged to a storm sewer, surface water or to the ground surface on the property. 

In the event that the Contractor determines the volume of fluids requiring management on-site is 
excessive (e.g. high-water table conditions, excessive precipitation), the Contractor will notify the 
administrator immediately. Alternate management methods, including obtaining permits for direct 
discharge to the municipal sanitary sewer as appropriate, will be explored and obtained, as necessary to 
manage the fluids in accordance with all Federal, State and local regulations. 

The contractor will be responsible for all necessary permits, licenses, waste characterization, and 
coordination of waste profiles and manifests. Excavation activities will not be conducted during storm 
events.  

8.0 In-River Activities  
All points of access will be predetermined prior to any in-river activities. Random or multiple access 
points will not be used. Gravel berms will be installed at the top of the access ramp and other areas to 
eliminate sheet flow or drainage onto the exposed or disturbed riverbanks. A silt fence will be installed 
along the bottom of all riverbank cuts to eliminate the migration of material outside of the limits of 
work. Straw Bales will be used at the bottom of the access ramp when the access is not in use to prevent 
the migration of material into the Flint River. 

8.1 TURBIDITY MITIGATION 
During periods of in-river construction, the contractor shall regularly monitor and daily record 
turbidity values. The turbidity of the river 1,000 feet downstream of the project limits shall not be 
visually greater than the turbidity of the water upstream of the project limits for a sustained period 
greater than 4 hours. Best management practices to limit turbidity increases shall include: 
intermittent excavation; intermittent work; construction during periods of elevated background 
turbidity; Care of Water (a hydraulically feasible concept plan); and structural Best Management 
Practices (BMPs) such as turbidity curtains. 
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If sustained turbidity increases cannot be avoided at a point 1,000 feet downstream of the project 
limits, the contractor shall supply a turbidity monitoring device and recorder suitable to record half 
hour increments, above background. Contractor shall take all precautions and implement BMPs to 
maintain turbidity sustained increases less than 20 Nephelometric Turbidity Units (NTUs). Construction 
activities will stop if increased turbidity is visually observed downstream from the activity, or if a 
sustained level of turbidity 20 NTUs above background is measured. 

Turbidity Curtains  
Turbidity curtains will be installed in areas where significant suspended sediment entrainment occurs 
during construction in order to contain and settle turbid waters and reduce downstream transport. At a 
minimum the contractor will install and maintain turbidity curtains where pumped waters from 
isolated work areas are returned to the river. Turbidity curtains will be installed per manufacturer’s 
recommendations. 
 
Oil Booms  
An adequate number of oil booms will be placed in a designated location onsite, visible and 
unobstructed at all times. Any spills shall be contained and cleaned by the contractor. Oil booms shall be 
installed across the channel in the pool closest to the downstream end of the project limits at all times 
equipment is working in the wet. All booms will be replaced as needed, with new oil booms. 
 
Straw Bales  
Straw Bales will be certified “Weed-Free” and not hay bales. Bales shall be secured with wood or metal 
stakes driven 2’ into ground. 4 inches of 3 inch minus washed gravel shall be placed on the upgradient 
toe of the bales.  
 
Straw Wattles  
Straw Wattles (Wattles) will be certified “Weed-Free” and in sound new condition. Temporary Wattles 
are to be removed within one year of installation. Any non-temporary Wattles will be fully 
biodegradable and have Burlap or Jute fabric netting. Wattles shall be installed in an approximately 2” – 
3” deep rounded trench. Spoils from the excavated trench should be deposited and “Knifed In” on the 
uphill side of the Wattle to direct flow into the Wattle and prevent under-cutting. Ends should overlap 
by 1’. Wattles shall be staked at approximately 4’ o.c. and at every end with 1” width 16” long wood 
stakes. 
 
Silt Fence 
Silt Fences will be placed to contain construction activities on land. Silt Fence shall be constructed with 
4oz. nonwoven Mirafi™  or equivalent, with a 6” by 6” anchor trench up-grade (i.e uphill) of the 
fence line and fence posts in 6 ft centers. The anchor trench shall be backfilled to existing grade with 
native material compacted to 95% of maximum as determined by the Standard Proctor Method.  

8.2 In-River Disposal Areas  
All excess materials produced by construction activities will be properly disposed. This waste will 
be temporarily stockpiled at predetermined locations on the river banks, to minimize impacts to 
the Flint River. 

Construction activities are anticipated to produce clean fill materials, as well as some other waste 
materials. All excess waste materials, hazardous or non- hazardous shall be disposed of off-site, at a 
licensed landfill. 
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8.3 Temporary Dams 
Construction of temporary coffer structures may be performed in the wet and flowing channel. Setting 
boulders and grading of clean fill may be performed in the wet or flowing channel. For In-Stream 
Boulder Placement, it is by the contractor’s discretion whether to have a coffer and of what type.  
 
The contractor will be responsible for the selection of suitable method(s), and for design, 
permit modification, installation, and operation of the coffer and care of the river and environment 
during the performance of the work. The contractor is required to design, seek approvals, and install 
adequate coffer and care of water facilities. Pumping and returning of water to the natural environment 
may require a special permit and is the responsibility of the contractor. The following are options for 
temporary damming.  
 
Water Filled Coffer Dam 
The work area isolation may be executed using a water filled bladder. The water filled coffer dam shall 
be installed and maintained per the manufacturer’s recommendations. 
 
Sheet Pile Coffer Dam  
The work area isolation may be executed using steel sheet pile. Any sheet pile work area isolation 
system shall be professionally designed by structural engineer and installed per manufacturer’s 
recommendations to achieve safe and reliable service. 
 
Causeway or Alluvial Coffer Dam  
The work area isolation may be executed using a causeway or alluvial coffer dam. Materials shall be 
clean natural stone, suitable for instream use and contain less than 10 percent by weight passing the 
#200 standard sieve. Synthetic liners or other sheeting cutoff may be utilized in combination to reduce 
seepage through the coffer dam. 
 
Sand Bag Coffer Dam  
The work area isolation may be executed using sand bags. Sandbag isolation may be the preferred 
method of work area isolation particularly in areas where steel sheet pile or other methods are 
impractical or impossible such as on top of existing concrete structures or near bridge piers. 

8.3.1 Disclosure 
The Genesee County Parks will designate a primary administrator of this Response Activity Plan for the 
subject property. The administrator will notify future subsurface contractors of the environmental 
conditions at the subject property. The notification will be provided to inform future personnel of the 
site conditions, ensure they do not exacerbate site conditions, or cause an exposure to contaminants. 
The notification will be written and a copy of this Response Activity Plan will be made available for 
review by contractors. A Disclosure Statement to be provided to future contractors performing 
subsurface work at the subject property is included as Appendix B. The statement will provide notice 
that contamination exists at the subject property and considerations to be taken when handling this 
material. 

Any future removal, excavation or handling of impacted media at the subject property shall be 
performed in a manner as described in this Response Activity Plan and the attached Disclosure 
Statement. 
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Revisions to this Response Activity Plan and the Disclosure Statement will be made upon changes to 
property conditions and/or the proposed future use of the subject property. The administrator will 
inspect the property on their pre-determined frequencies to ensure that human health and safety to 
the environment is protected.  

9.0 Compliance with Section 7A Obligations 
Compliance with due care obligations is discussed in the following sections to ensure due care needs are 
met for the subject property. 

9.1 Exacerbation 
Project activities will include both in-river and bank work along the Flint River. Special measures have 
been recommended in Section 6.0 of this Compliance Analysis to ensure existing contamination is not 
exacerbated during the proposed activities. If the future intended use changes, additional 
environmental site assessment activities may be required in the area of redevelopment and this 
Response Activity Plan must be revised to incorporate those changes. 

9.2 Due Care 
Exposure to impacted soil at the subject property will be prevented and mitigated by the installation and 
maintenance of a proposed multi-layer cap and the implementation of soil runoff controls during 
demolition activities. The multi-layer cap will be seeded with a native blend grass/vegetation and will act 
as a barrier to prevent users of the property from coming into contact with contaminated subsurface soil. 

Furthermore, the vegetative cover will prevent erosion/runoff. The protective barrier will be inspected 
quarterly for damage (e.g., erosion, wind or sedimentation transport, settling, vegetation loss, or any 
other deterioration) that may indicate future failure. If degradation to the barrier is observed, the 
affected areas will be repaired within three to four weeks. Any observed damage that exposes the 
underlying aggregate/fill will require immediate repair. Due Care controls to be imposed for potential 
future subsurface activities are described in detail in Sections 6.0, 7.0, and 8.0. 

Drinking water protection will be achieved by continuation of the municipal water source service for all 
potable water needs. Water service is not currently active at the subject property. However, should 
potable water needs arise in the future, maintaining the municipal water service will ensure that 
groundwater above the drinking water criteria levels will not be consumed or contacted by the public. 
Groundwater wells will not be installed at the subject property, other than for environmental 
assessment activities. Although not currently planned at the subject property beyond the planned 
demolition activities, Due Care controls to be imposed for potential future subsurface activities are 
described in detail in Section 5.1. 

9.3 Reasonable Precautions 
Section 20107a(1)(c) requires the Owner to take reasonable precautions against the reasonably 
foreseeable acts or omissions of a third party, and the consequences that could result from those acts or 
omissions. 

During the development activities, access to the subject property will not be provided to the general 
public. Potential third parties at the subject property will primarily consist of staff, contractors, and utility 
workers. The Disclosure Statement (Appendix B) provides a mechanism to notify contractors and utility 
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workers to inform third parties that contamination exists at the subject property and certain activities 
are restricted. The measures discussed in Section 5.1 were established for the subject property owners 
to protect the public against unacceptable exposure.  

9.4 Access 
Genesee County Parks will provide reasonable cooperation, assistance, and access to parties authorized 
to conduct response activities at the facility, as necessary. 

9.5 Compliance with Use Restrictions 
There are not currently recorded land use or resource use restrictions on the subject property. 

9.6 Integrity of Use Restrictions  
There are not currently recorded land use or resource use restrictions on the subject property. 

10.0 Signatures of Environmental Professionals 
AKT Peerless prepared this Response Activity Plan on behalf of the Genesee County Parks for the 
property identified as the Flint River Restoration Plan, Reach A, Flint, Genesee County Michigan. AKT 
Peerless’ scope of work is based on Section 20126(1)(c) of Part 201 of the NREPA, 1994 PA 451, as 
amended.  

 

Jeff Carr 
Project Manager – Group Leader 
AKT Peerless 
Phone: 989.754.9896 
Fax: 989.754.804 

 Tony Anthony  
Principal  
AKT Peerless 
Phone: 989.754.9896 
Fax: 989.754.804 



 

   
    

Figures 

  



REACH 
FLINT, MICHIGAN

PROJECT NUMBER: 13727s

TOPOGRAPHIC LOCATION MAP DRAWN BY:
DATE:

OGO

01/15/2021

FIGURE 1

FLINT NORTH QUADRANGLE
MICHIGAN - GENESEE COUNTY

7.5 MINUTE SERIES (TOPOGRAPHIC)

1 MILE

1 KILOMETER

7000 FEET100001000

01

01

MICHIGAN
QUADRANGLE LOCATION

IMAGE TAKEN FROM 1969 U.S.G.S. TOPOGRAPHIC MAP
PHOTOREVISED 1975

2000 3000 4000 5000 6000



O
U

TF
AL

L 
10

00

O
U

TF
AL

L 
10

01

O
U

TF
AL

L 
10

02

O
U

TF
AL

L 
10

06
O

U
TF

AL
L 

10
05

O
U

TF
AL

L 
10

04

O
U

TF
AL

L 
10

03
.

O
U

TF
AL

L 
10

07

O
U

TF
AL

L 
10

08

O
U

TF
AL

L 
10

09

O
U

TF
AL

L 
10

14

O
U

TF
AL

L 
10

22

O
U

TF
AL

L 
10

10
O

U
TF

AL
L 

10
13

O
U

TF
AL

L 
10

12

O
U

TF
AL

L 
10

11

O
U

TF
AL

L 
10

21
O

U
TF

AL
L 

10
15

O
U

TF
AL

L 
10

16

O
U

TF
AL

L 
10

20

O
U

TF
AL

L 
10

19

O
U

TF
AL

L 
10

17

O
U

TF
AL

L 
10

18

B

E

D

O

L

MF

J

G

W
ES

T K
EA

RS
LE

Y S
TR

EE
T

W
ES

T W
AT

ER
 ST

RE
ET

GRAND TRAVERSE STREET

EA
ST

 2
N

D 
AV

EN
U

E

GARLAND STREET

LYON STREET

W
ES

T 1
ST

 A
VE

NU
E

MASON STREET

SOUTH SAGINAW STREET

EA
ST

 U
NI

ON 
ST

RE
ET

BEACH STREET

CHURCH STRE

HARRISON STREET

MARTIN LUTHER KING AVENUE

FL
IN

T 
RI

VE
R

ORTH SAGINAW STREET

PARKING GARAGE

HA
M

IL
TO

N
 D

AM

C
A

H

I K

N P

SB
-B

07
-1

SB
-B

17
-1

SB
-B

15
-1

SB
-B

15
-2

SB
-B

09
-1

SB
-B

05
-1

SB
-B

05
-2

SB
-B

01
-2

SB
-B

01
-1

SB
-B

03
-2

SB
-B

03
-1

SB
-B

11
-1

SB
-B

13
-1

5
6

31

30

28

27

7
8

9

26

29

25

24

23

22

21
16

15

14

13

11

12

10

4

SS
-5

SS
-6

SS
-7

SS
-8

SS
-9

SS
-1

1

SS
-1

0

B-
B-

05

B-
A-

01B-
B-

02
B-

B-
01

B-
B-

04

B-
B-

03
B-

C-
01

B-
D-

01

B-
D-

02
B-

D-
03

B-
E-

01

B-
E-

02
B-

E-
03

B-
F-

01
B-

F-
02

B-
F-

03

B-
G-

01
B-

G-
02

B-
G-

03

B-
J-0

1 B-
J-0

2
B-

H-
01

B-
I-0

1
B-

J-0
3

B-
I-0

2

B-
K-

01
B-

L-
01

B-
M

-0
1

B-
M

-0
2

B-
N

-0
1

B-
N

-0
2

B-
O

-0
1

B-
O

-0
2

B-
N

-0
3

B-
O

-0
3

C-
07

C-
08

C-
06

C-
05

C-
03 C-

04

C-
02

C-
01

B

M

LE
GE

N
D



O
U

TF
AL

L 
10

00

O
U

TF
AL

L 
10

01

O
U

TF
AL

L 
10

02

O
U

TF
AL

L 
10

06
O

U
TF

AL
L 

10
05

O
U

TF
AL

L 
10

04

O
U

TF
AL

L 
10

03
.

O
U

TF
AL

L 
10

07

O
U

TF
AL

L 
10

08

O
U

TF
AL

L 
10

09

O
U

TF
AL

L 
10

14

O
U

TF
AL

L 
10

22

O
U

TF
AL

L 
10

10
O

U
TF

AL
L 

10
13

O
U

TF
AL

L 
10

12

O
U

TF
AL

L 
10

11

O
U

TF
AL

L 
10

21
O

U
TF

AL
L 

10
15

O
U

TF
AL

L 
10

16

O
U

TF
AL

L 
10

20

O
U

TF
AL

L 
10

19

O
U

TF
AL

L 
10

17

O
U

TF
AL

L 
10

18

B

E

D

O

L

MF

J

G

W
ES

T K
EA

RS
LE

Y S
TR

EE
T

W
ES

T W
AT

ER
 ST

RE
ET

GRAND TRAVERSE STREET

EA
ST

 2
N

D 
AV

EN
U

E

GARLAND STREET

LYON STREET

W
ES

T 1
ST

 A
VE

NU
E

MASON STREET

SOUTH SAGINAW STREET

EA
ST

 U
NI

ON 
ST

RE
ET

BEACH STREET

CHURCH STRE

HARRISON STREET

MARTIN LUTHER KING AVENUE

FL
IN

T 
RI

VE
R

ORTH SAGINAW STREET

PARKING GARAGE

HA
M

IL
TO

N
 D

AM

C
A

H

I K

N P

SB
-B

07
-1

SB
-B

17
-1

SB
-B

15
-1

SB
-B

15
-2

SB
-B

09
-1

SB
-B

05
-1

SB
-B

05
-2

SB
-B

01
-2

SB
-B

01
-1

SB
-B

03
-2

SB
-B

03
-1

SB
-B

11
-1

SB
-B

13
-1

5
6

31

30

28

27

7
8

9

26

29

25

24

23

22

21
16

15

14

13

11

12

10

4

SS
-5

SS
-6

SS
-7

SS
-8

SS
-9

SS
-1

1

SS
-1

0

B-
B-

05

B-
A-

01B-
B-

02
B-

B-
01

B-
B-

04

B-
B-

03
B-

C-
01

B-
D-

01

B-
D-

02
B-

D-
03

B-
E-

01

B-
E-

02
B-

E-
03

B-
F-

01
B-

F-
02

B-
F-

03

B-
G-

01
B-

G-
02

B-
G-

03

B-
J-0

1 B-
J-0

2
B-

H-
01

B-
I-0

1
B-

J-0
3

B-
I-0

2

B-
K-

01
B-

L-
01

B-
M

-0
1

B-
M

-0
2

B-
N

-0
1

B-
N

-0
2

B-
O

-0
1

B-
O

-0
2

B-
N

-0
3

B-
O

-0
3

C-
07

C-
08

C-
06

C-
05

C-
03 C-

04

C-
02

C-
01

B

M

LE
GE

N
D

CR
IT

ER
IA

 N
O

TE

B-
B-

03
 (6

.5
-7

.5
')

11
/0

5/
20

20

B-
B-

04
 (7

.0
-8

.0
')

11
/0

5/
20

20

B-
B-

05
 (9

.0
-1

0.
0'

)
11

/0
5/

20
20

B-
D-

02
 (0

-0
.1

')
11

/2
0/

20
20

B-
E-

03
 (2

.5
-3

.0
')

11
/2

0/
20

20
B-

J-0
3 

(0
-1

.0
')

11
/0

6/
20

20

B-
P-

01
D

(1
1

0-
12

0'
)

SB
-B

01
-2

 (4
-5

')
06

/1
5/

20
18

SB
-B

03
-2

 (2
-3

')
06

/1
4/

20
18

SB
-B

05
-1

 (2
-3

')
06

/1
5/

20
18

SB
-B

05
-2

 (1
-2

')
06

/1
5/

20
18

SB
-B

07
-1

 (1
.5

-2
.5

')
06

/1
5/

20
18

SB
-B

09
-1

 (3
-4

')
06

/1
4/

20
18

SB
-B

11
-1

 (3
-4

')
06

/1
4/

20
18

SB
-B

13
-1

 (3
-4

')
06

/1
4/

20
18

SB
-B

15
-1

 (2
-3

')
06

/1
4/

20
18

SB
-B

15
-2

 (3
-4

')
06

/1
4/

20
18

B1
7-

1 
(3

-4
')

6/
15

/2
01

8

(
)

11
/0

5/
20

20

= 
PR

O
PE

R
= 

O
U

TF
AL

= 
SO

IL
 B

O
= 

SE
DI

M
E

= 
SE

DI
M

E
= 

PR
O

PO
S



O
U

TF
AL

L 
10

00

O
U

TF
AL

L 
10

01

O
U

TF
AL

L 
10

02

O
U

TF
AL

L 
10

06
O

U
TF

AL
L 

10
05

O
U

TF
AL

L 
10

04

O
U

TF
AL

L 
10

03
.

O
U

TF
AL

L 
10

07

O
U

TF
AL

L 
10

08

O
U

TF
AL

L 
10

09

O
U

TF
AL

L 
10

14

O
U

TF
AL

L 
10

22

O
U

TF
AL

L 
10

10
O

U
TF

AL
L 

10
13

O
U

TF
AL

L 
10

12

O
U

TF
AL

L 
10

11

O
U

TF
AL

L 
10

21
O

U
TF

AL
L 

10
15

O
U

TF
AL

L 
10

16

O
U

TF
AL

L 
10

20

O
U

TF
AL

L 
10

19

O
U

TF
AL

L 
10

17

O
U

TF
AL

L 
10

18

B

E

D

O

L

MF

J

G

W
ES

T K
EA

RS
LE

Y S
TR

EE
T

W
ES

T W
AT

ER
 ST

RE
ET

GRAND TRAVERSE STREET

EA
ST

 2
N

D 
AV

EN
U

E

GARLAND STREET

LYON STREET

W
ES

T 1
ST

 A
VE

NU
E

MASON STREET

SOUTH SAGINAW STREET

EA
ST

 U
NI

ON 
ST

RE
ET

BEACH STREET

CHURCH STRE

HARRISON STREET

MARTIN LUTHER KING AVENUE

FL
IN

T 
RI

VE
R

ORTH SAGINAW STREET

PARKING GARAGE

HA
M

IL
TO

N
 D

AM

C
A

H

I K

N P

SB
-B

07
-1

SB
-B

17
-1

SB
-B

15
-1

SB
-B

15
-2

SB
-B

09
-1

SB
-B

05
-1

SB
-B

05
-2

SB
-B

01
-2

SB
-B

01
-1

SB
-B

03
-2

SB
-B

03
-1

SB
-B

11
-1

SB
-B

13
-1

5
6

31

30

28

27

7
8

9

26

29

25

24

23

22

21
16

15

14

13

11

12

10

4

SS
-5

SS
-6

SS
-7

SS
-8

SS
-9

SS
-1

1

SS
-1

0

B-
B-

05

B-
A-

01B-
B-

02
B-

B-
01

B-
B-

04

B-
B-

03
B-

C-
01

B-
D-

01

B-
D-

02
B-

D-
03

B-
E-

01

B-
E-

02
B-

E-
03

B-
F-

01
B-

F-
02

B-
F-

03

B-
G-

01
B-

G-
02

B-
G-

03

B-
J-0

1 B-
J-0

2
B-

H-
01

B-
I-0

1
B-

J-0
3

B-
I-0

2

B-
K-

01
B-

L-
01

B-
M

-0
1

B-
M

-0
2

B-
N

-0
1

B-
N

-0
2

B-
O

-0
1

B-
O

-0
2

B-
N

-0
3

B-
O

-0
3

= 
PR

O
PE

RT
Y 

LI
N

= 
O

U
TF

AL
L

= 
SO

IL
 B

O
RI

N
G

= 
SE

DI
M

EN
T 

S A
= 

PR
O

PO
SE

D 
IN

LE
GE

N
D

B-
E-

02
/M

W
11

/1
7/

20
20

B-
M

-0
2/

M
W

11
/1

7/
20

20

SB
-B

01
-1

 T
M

W
06

/1
5/

20
18



Tables 



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

M
et

al
s, 

ug
/K

g

Ar
se

ni
c (

B)
74

40
-3

8-
2

5,
80

0
4,

60
0

4,
60

0
NL

V
NL

V
9.

10
E+

05
37

,0
00

1,
48

0
1,

48
0

Ba
riu

m
 (B

)
74

40
-3

9-
3

75
,0

00
  (

G)
1.

30
E+

06
NL

V
NL

V
1.

50
E+

08
1.

30
E+

08
11

5,
00

0
11

5,
00

0
Ca

dm
iu

m
 (B

)
74

40
-4

3-
9

1,
20

0
  (

G,
X)

6,
00

0
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
BD

L
< 

20
0

Ch
ro

m
iu

m
, T

ot
al

 (C
r V

I c
rit

er
ia

)
74

40
-4

7-
3

18
,0

00
 (t

ot
al

)
3,

30
0

30
,0

00
NL

V
NL

V
2.

40
E+

05
9.

20
E+

06
6,

59
0

6,
59

0
Ch

ro
m

iu
m

 V
I

18
54

0-
29

-9
NA

3,
30

0
30

,0
00

NL
V

NL
V

2.
4E

+5
9.

2E
+6

<2
,0

00
<2

,0
00

Ch
ro

m
iu

m
 II

I
16

06
58

31
18

,0
00

 (t
ot

al
)

  (
G,

X)
1.

0E
+9

 (D
)

NL
V

NL
V

1.
50

+0
8

1.
0E

+9
 (D

)
48

,7
00

6,
59

0
Co

pp
er

 (B
)

74
40

-5
0-

8
32

,0
00

  (
G)

5.
80

E+
06

NL
V

NL
V

5.
90

E+
07

7.
30

E+
07

5,
76

0
5,

76
0

Le
ad

 (B
)

74
39

-9
2-

1
21

,0
00

  (
G,

X)
7.

00
E+

05
NL

V
NL

V
4.

40
E+

07
9.

0E
+5

 (D
D)

6,
89

0
6,

89
0

M
er

cu
ry

, T
ot

al
 (B

, Z
)

Va
rie

s
13

0
50

 (M
); 

1.
2

1,
70

0
89

,0
00

62
,0

00
8.

80
E+

06
5.

80
E+

05
16

6
16

6
Se

le
ni

um
 (B

)
77

82
-4

9-
2

41
0

40
0

4,
00

0
NL

V
NL

V
5.

90
E+

07
9.

60
E+

06
BD

L
< 

20
0

Si
lv

er
 (B

)
74

40
-2

2-
4

1,
00

0
10

0 
(M

); 
27

13
,0

00
NL

V
NL

V
2.

90
E+

06
9.

00
E+

06
BD

L
< 

10
0

Zi
nc

 (B
)

74
40

-6
6-

6
47

,0
00

  (
G)

5.
00

E+
06

NL
V

NL
V

ID
6.

30
E+

08
35

,4
00

35
,4

00
Se

m
iv

ol
at

ile
s, 

PN
As

, u
g/

Kg

Be
nz

o(
a)

an
th

ra
ce

ne
 (Q

)
56

-5
5-

3
NA

NL
L

NL
L

NL
V

NL
V

ID
80

,0
00

40
3

40
3

Be
nz

o(
g,

h,
i)p

er
yl

en
e

19
1-

24
-2

NA
NL

L
NL

L
NL

V
NL

V
3.

50
E+

08
7.

00
E+

06
41

2
41

2
Al

l R
em

ai
ni

ng
 P

NA
s

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

Vo
la

til
es

, V
OC

s, 
ug

/K
g

Al
l  

VO
Cs

Va
rio

us
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

11
37

9-
1

B-
A-

01

M
ax

im
um

 
Co

nc
en

tr
at

io
n

0-
1.

0'

11
/5

/2
0

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

Pa
ra

m
et

er
s*

*(
Re

fe
r t

o 
de

ta
ile

d 
la

bo
ra

to
ry

 re
po

rt
 fo

r 
m

et
ho

d 
re

fe
re

nc
e 

da
ta

)

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

5,
80

0
4,

60
0

4,
60

0
NL

V
NL

V
9.

10
E+

05
37

,0
00

15
,0

00
2,

44
0

84
4

1,
52

0
3,

18
0

15
,0

00
3,

31
0

75
,0

00
  (

G)
1.

30
E+

06
NL

V
NL

V
1.

50
E+

08
1.

30
E+

08
23

3,
00

0
18

2,
00

0
12

2,
00

0
11

2,
00

0
83

,0
00

9,
84

0
15

1,
00

0
1,

20
0

  (
G,

X)
6,

00
0

NL
V

NL
V

2.
20

E+
06

2.
10

E+
06

67
0

32
8

< 
20

0
< 

20
0

< 
20

0
< 

20
0

23
6

18
,0

00
 (t

ot
al

)
3,

30
0

30
,0

00
NL

V
NL

V
2.

40
E+

05
9.

20
E+

06
48

,7
00

48
,7

00
18

,6
00

7,
31

0
5,

11
0

6,
22

0
9,

05
0

NA
3,

30
0

30
,0

00
NL

V
NL

V
2.

4E
+5

9.
2E

+6
BD

L
<2

,0
00

NS
NS

NS
NS

NS
18

,0
00

 (t
ot

al
)

  (
G,

X)
1.

0E
+9

 (D
)

NL
V

NL
V

1.
50

+0
8

1.
0E

+9
 (D

)
48

,7
00

48
,7

00
NS

7,
31

0
NS

NS
NS

32
,0

00
  (

G)
5.

80
E+

06
NL

V
NL

V
5.

90
E+

07
7.

30
E+

07
24

,3
00

24
,3

00
15

,1
00

11
,3

00
12

,0
00

7,
56

0
20

,1
00

21
,0

00
  (

G,
X)

7.
00

E+
05

NL
V

NL
V

4.
40

E+
07

9.
0E

+5
 (D

D)
33

5,
00

0
82

,5
00

10
,2

00
57

,2
00

38
,1

00
9,

49
0

70
,1

00
13

0
50

 (M
); 

1.
2

1,
70

0
89

,0
00

62
,0

00
8.

80
E+

06
5.

80
E+

05
47

2
68

< 
50

13
3

10
5

< 
50

36
0

41
0

40
0

4,
00

0
NL

V
NL

V
5.

90
E+

07
9.

60
E+

06
BD

L
< 

20
0

< 
20

0
< 

20
0

< 
20

0
< 

20
0

< 
20

0
1,

00
0

10
0 

(M
); 

27
13

,0
00

NL
V

NL
V

2.
90

E+
06

9.
00

E+
06

14
8

< 
10

0
< 

10
0

< 
10

0
< 

10
0

< 
10

0
< 

10
0

47
,0

00
  (

G)
5.

00
E+

06
NL

V
NL

V
ID

6.
30

E+
08

30
2,

00
0

37
,5

00
40

,0
00

44
,3

00
26

,1
00

22
,9

00
52

,3
00

NA
8,

70
0

8.
80

E+
05

3.
50

E+
08

9.
70

E+
07

6.
20

E+
09

1.
30

E+
08

3,
30

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
NA

ID
17

,0
00

3.
00

E+
06

2.
70

E+
06

1.
00

E+
09

5.
20

E+
06

87
7

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

NA
ID

41
,0

00
1.

0E
+9

 (D
)

1.
60

E+
09

2.
90

E+
10

7.
30

E+
08

4,
14

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
NA

NL
L

NL
L

NL
V

NL
V

ID
80

,0
00

7,
16

0
54

3
< 

33
0

36
2

53
8

< 
33

0
1,

13
0

NA
NL

L
NL

L
ID

ID
ID

80
,0

00
2,

73
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

34
1

59
0

NA
NL

L
NL

L
NL

V
NL

V
ID

8.
00

E+
05

6,
57

0
55

7
< 

33
0

< 
33

0
50

5
57

1
1,

11
0

NA
NL

L
NL

L
NL

V
NL

V
3.

50
E+

08
7.

00
E+

06
4,

61
0

43
0

< 
33

0
< 

33
0

< 
33

0
2,

08
0

82
7

NA
NL

L
NL

L
NL

V
NL

V
1.

90
E+

06
8,

00
0

6,
30

0
40

1
< 

33
0

< 
33

0
36

5
97

4
97

8
NA

NL
L

NL
L

ID
ID

ID
8.

00
E+

06
7,

91
0

44
0

< 
33

0
<  

33
0

44
6

58
2

1,
06

0
NA

NL
L

NL
L

NL
V

NL
V

ID
8,

00
0

1,
14

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
NA

5,
50

0
7.

30
E+

05
1.

0E
+9

 (D
)

8.
90

E+
08

4.
10

E+
09

1.
30

E+
08

11
,2

00
72

0
< 

33
0

44
8

69
4

< 
33

0
1,

63
0

NA
5,

30
0

8.
90

E+
05

1.
0E

+9
 (D

)
1.

50
E+

08
4.

10
E+

09
8.

70
E+

07
2,

79
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
3,

58
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

1,
08

0
64

2
NA

4,
20

0
1.

70
E+

05
4.

90
E+

06
1.

80
E+

06
2.

90
E+

08
2.

60
E+

07
44

3
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
NA

73
0

1.
00

E+
05

4.
70

E+
05

3.
50

E+
05

8.
80

E+
07

5.
20

E+
07

33
1

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

NA
2,

10
0

1.
60

E+
05

5.
10

E+
06

1.
90

E+
05

2.
90

E+
06

5.
20

E+
06

11
,4

00
< 

33
0

< 
33

0
< 

33
0

46
8

< 
33

0
57

6
NA

ID
4.

80
E+

05
1.

0E
+9

 (D
)

7.
80

E+
08

2.
90

E+
09

8.
40

E+
07

16
,9

00
72

0
< 

33
0

51
6

61
0

< 
33

0
1,

71
0

NA
4,

00
0 

(X
)

10
0

8,
40

0
45

,0
00

4.
70

E+
08

8.
4E

+5
 (C

)
BD

L
< 

50
< 

50
< 

50
< 

50
< 

50
< 

50
NA

ID
4,

60
0

ID
ID

1.
80

E+
08

8.
00

E+
06

1,
48

0
< 

50
< 

50
< 

50
< 

50
< 

50
1,

48
0

NA
76

0 
(X

)
10

0
99

0
12

,0
00

1.
70

E+
08

4.
4E

+5
 (C

)
1,

19
0

< 
50

< 
50

< 
50

1,
19

0
< 

50
< 

50
NA

36
0

1,
50

0
4.

6E
+5

 (C
)

2.
40

E+
06

1.
30

E+
10

7.
1E

+7
 (C

)
BD

L
< 

50
< 

50
< 

50
< 

50
< 

50
< 

50
NA

73
0

1.
00

E+
05

4.
70

E+
05

3.
50

E+
05

8.
80

E+
07

5.
20

E+
07

1,
28

0
< 

25
0

< 
25

0
< 

25
0

< 
25

0
< 

25
0

44
6

NA
ID

4,
60

0
ID

ID
5.

90
E+

08
8.

00
E+

06
1,

23
0

< 
10

0
< 

10
0

< 
10

0
< 

10
0

< 
10

0
1,

23
0

NA
5,

40
0

16
,0

00
6.

1E
+5

 (C
)

3.
30

E+
06

1.
20

E+
10

1.
6E

+8
 (C

)
BD

L
< 

10
0

< 
10

0
< 

10
0

< 
10

0
< 

10
0

< 
10

0
NA

57
0

2
10

0
8

0E
+6

(C
)

2
50

E+
07

3
60

E+
10

1
0E

+8
(C

)
20

9
10

0
10

0
10

0
10

0
10

0
20

9

M
ax

im
um

 
Co

nc
en

tr
at

io
n

0-
1.

0'
10

.0
-1

1.
0'

0-
1.

0'
10

.0
-1

1.
0'

6.
5-

7.
5'

7.
0-

8.
0'

11
/5

/2
0

11
/5

/2
0

11
/5

/2
0

11
/5

/2
0

11
/5

/2
0

11
/5

/2
0

B-
B-

01
S

B-
B-

01
D

B-
B-

02
S

B-
B-

02
D

B-
B-

03
B-

B-
04

11
38

0-
1

11
38

0-
2

11
38

0-
3

11
38

0-
4

11
38

0-
5

11
38

0-
6

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

74
40

-3
8-

2
5,

80
0

4,
60

0
4,

60
0

NL
V

NL
V

9.
10

E+
05

37
,0

00
4,

67
0

2,
61

0
4,

67
0

1,
26

0
98

4
74

40
-3

9-
3

75
,0

00
  (

G)
1.

30
E+

06
NL

V
NL

V
1.

50
E+

08
1.

30
E+

08
37

6,
00

0
21

3,
00

0
37

6,
00

0
64

,5
00

15
,9

00
74

40
-4

3-
9

1,
20

0
  (

G,
X)

6,
00

0
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
56

2
< 

20
0

56
2

< 
20

0
< 

20
0

(C
r V

I c
rit

er
ia

)
74

40
-4

7-
3

18
,0

00
 (t

ot
al

)
3,

30
0

30
,0

00
NL

V
NL

V
2.

40
E+

05
9.

20
E+

06
15

,2
00

8,
57

0
15

,2
00

2,
67

0
2,

25
0

18
54

0-
29

-9
NA

3,
30

0
30

,0
00

NL
V

NL
V

2.
4E

+5
9.

2E
+6

BD
L

NS
<2

,0
00

NS
NS

16
06

58
31

18
,0

00
 (t

ot
al

)
  (

G,
X)

1.
0E

+9
 (D

)
NL

V
NL

V
1.

50
+0

8
1.

0E
+9

 (D
)

15
20

0
NS

15
,2

00
NS

NS
74

40
-5

0-
8

32
,0

00
  (

G)
5.

80
E+

06
NL

V
NL

V
5.

90
E+

07
7.

30
E+

07
24

,8
00

5,
00

0
24

,8
00

2,
22

0
4,

91
0

74
39

-9
2-

1
21

,0
00

  (
G,

X)
7.

00
E+

05
NL

V
NL

V
4.

40
E+

07
9.

0E
+5

 (D
D)

49
,6

00
31

,6
00

49
,6

00
2,

27
0

3,
46

0
 Z

)
Va

rie
s

13
0

50
 (M

); 
1.

2
1,

70
0

89
,0

00
62

,0
00

8.
80

E+
06

5.
80

E+
05

86
86

68
58

< 
50

77
82

-4
9-

2
41

0
40

0
4,

00
0

NL
V

NL
V

5.
90

E+
07

9.
60

E+
06

BD
L

< 
20

0
< 

20
0

< 
20

0
< 

20
0

74
40

-2
2-

4
1,

00
0

10
0 

(M
); 

27
13

,0
00

NL
V

NL
V

2.
90

E+
06

9.
00

E+
06

14
6

< 
10

0
14

6
< 

10
0

< 
10

0
74

40
-6

6-
6

47
,0

00
  (

G)
5.

00
E+

06
NL

V
NL

V
ID

6.
30

E+
08

13
9,

00
0

22
,0

00
13

9,
00

0
13

,0
00

59
,4

00
As

, u
g/

Kg

83
-3

2-
9

NA
8,

70
0

8.
80

E+
05

3.
50

E+
08

9.
70

E+
07

6.
20

E+
09

1.
30

E+
08

2,
40

0
< 

33
0

2,
40

0
< 

33
0

< 
33

0
20

8-
96

-8
NA

ID
17

,0
00

3.
00

E+
06

2.
70

E+
06

1.
00

E+
09

5.
20

E+
06

BD
L

< 
33

0
< 

33
0

< 
33

0
< 

33
0

12
0-

12
-7

NA
ID

41
,0

00
1.

0E
+9

 (D
)

1.
60

E+
09

2.
90

E+
10

7.
30

E+
08

2,
03

0
< 

33
0

2,
03

0
< 

33
0

< 
33

0
ne

 (Q
)

56
-5

5-
3

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
8,

61
0

< 
33

0
8,

61
0

< 
33

0
< 

33
0

he
ne

 (Q
)

20
5-

99
-2

NA
NL

L
NL

L
ID

ID
ID

80
,0

00
3,

81
0

< 
33

0
3,

81
0

< 
33

0
< 

33
0

he
ne

 (Q
)

20
7-

08
-9

NA
NL

L
NL

L
NL

V
NL

V
ID

8.
00

E+
05

10
,7

00
< 

33
0

10
,7

00
< 

33
0

< 
33

0
en

e
19

1-
24

-2
NA

NL
L

NL
L

NL
V

NL
V

3.
50

E+
08

7.
00

E+
06

3,
80

0
< 

33
0

3,
80

0
< 

33
0

< 
33

0
Q

)
50

-3
2-

8
NA

NL
L

NL
L

NL
V

NL
V

1.
90

E+
06

8,
00

0
6,

28
0

< 
33

0
6,

28
0

< 
33

0
< 

33
0

21
8-

01
-9

NA
NL

L
NL

L
ID

ID
ID

8.
00

E+
06

9,
68

0
< 

33
0

9,
68

0
< 

33
0

< 
33

0
ra

ce
ne

 (Q
)

53
-7

0-
3

NA
NL

L
NL

L
NL

V
NL

V
ID

8,
00

0
1,

17
0

< 
33

0
1,

17
0

< 
33

0
< 

33
0

20
6-

44
-0

NA
5,

50
0

7.
30

E+
05

1.
0E

+9
 (D

)
8.

90
E+

08
4.

10
E+

09
1.

30
E+

08
21

,8
00

< 
33

0
21

,8
00

< 
33

0
< 

33
0

86
-7

3-
7

NA
5,

30
0

8.
90

E+
05

1.
0E

+9
 (D

)
1.

50
E+

08
4.

10
E+

09
8.

70
E+

07
1,

07
0

< 
33

0
1,

07
0

< 
33

0
< 

33
0

yr
en

e 
(Q

)
19

3-
39

-5
NA

NL
L

NL
L

NL
V

NL
V

ID
80

,0
00

3,
87

0
< 

33
0

3,
87

0
< 

33
0

< 
33

0
le

ne
91

-5
7-

6
NA

4,
20

0
1.

70
E+

05
4.

90
E+

06
1.

80
E+

06
2.

90
E+

08
2.

60
E+

07
BD

L
< 

33
0

< 
33

0
< 

33
0

< 
33

0
91

-2
0-

3
NA

73
0

1.
00

E+
05

4.
70

E+
05

3.
50

E+
05

8.
80

E+
07

5.
20

E+
07

55
6

< 
33

0
55

6
< 

33
0

< 
33

0
85

-0
1-

8
NA

2,
10

0
1.

60
E+

05
5.

10
E+

06
1.

90
E+

05
2.

90
E+

06
5.

20
E+

06
17

,4
00

< 
33

0
17

,1
00

< 
33

0
< 

33
0

12
9-

00
-0

NA
ID

4.
80

E+
05

1.
0E

+9
 (D

)
7.

80
E+

08
2.

90
E+

09
8.

40
E+

07
17

,6
00

< 
33

0
17

,6
00

< 
33

0
< 

33
0

g/
Kg

Va
rio

us
NA

Va
rio

us
Va

rio
us

Va
rio

us
Va

rio
us

Va
rio

us
Va

rio
us

BD
L

BD
L

BD
L

BD
L

BD
L

Va
rio

us
NA

NL
L

NL
L

1.
60

E+
07

8.
10

E+
05

6.
50

E+
06

  (
T)

BD
L

< 
10

0
NS

NS
BD

L

M
ax

im
um

 
Co

nc
en

tr
at

io
n

11
/2

0/
20

11
/2

0/
20

11
/2

0/
20

16
.0

-1
7.

0'
0-

1.
0'

11
.0

-1
2.

0'

11
40

3-
1

11
40

3-
2

11
40

3-
3

B-
D-

03
B-

D-
02

B-
D-

01

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

m
et

er
s*

ed
 la

bo
ra

to
ry

 re
po

rt
 

re
fe

re
nc

e 
da

ta
)

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

SB
-B

03
-1

6/
14

/1
8

99
33

-4

7-
8'



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

74
40

-3
8-

2
5,

80
0

4,
60

0
4,

60
0

NL
V

NL
V

9.
10

E+
05

37
,0

00
6,

10
0

5,
46

0
1,

81
0

6,
10

0
1,

00
0

74
40

-3
9-

3
75

,0
00

  (
G)

1.
30

E+
06

NL
V

NL
V

1.
50

E+
08

1.
30

E+
08

13
1,

00
0

10
5,

00
0

69
,0

00
13

1,
00

0
32

,8
00

74
40

-4
3-

9
1,

20
0

  (
G,

X)
6,

00
0

NL
V

NL
V

2.
20

E+
06

2.
10

E+
06

64
4

< 
20

0
< 

20
0

64
4

< 
20

0
I c

rit
er

ia
)

74
40

-4
7-

3
18

,0
00

 (t
ot

al
)

3,
30

0
30

,0
00

NL
V

NL
V

2.
40

E+
05

9.
20

E+
06

13
,7

00
5,

26
0

4,
14

0
13

,7
00

6,
59

0
18

54
0-

29
-9

NA
3,

30
0

30
,0

00
NL

V
NL

V
2.

4E
+5

9.
2E

+6
< 

2,
00

0
NS

<2
,0

00
NS

NS
16

06
58

31
18

,0
00

 (t
ot

al
)

  (
G,

X)
1.

0E
+9

 (D
)

NL
V

NL
V

1.
50

+0
8

1.
0E

+9
 (D

)
4,

14
0

NS
4,

14
0

NS
NS

74
40

-5
0-

8
32

,0
00

  (
G)

5.
80

E+
06

NL
V

NL
V

5.
90

E+
07

7.
30

E+
07

19
,0

00
5,

92
0

10
,7

00
19

,0
00

4,
93

0
74

39
-9

2-
1

21
,0

00
  (

G,
X)

7.
00

E+
05

NL
V

NL
V

4.
40

E+
07

9.
0E

+5
 (D

D)
75

,6
00

1,
67

0
23

,6
00

75
,6

00
4,

16
0

Va
rie

s
13

0
50

 (M
); 

1.
2

1,
70

0
89

,0
00

62
,0

00
8.

80
E+

06
5.

80
E+

05
12

8
< 

50
12

8
< 

50
< 

50
77

82
-4

9-
2

41
0

40
0

4,
00

0
NL

V
NL

V
5.

90
E+

07
9.

60
E+

06
BD

L
< 

20
0

< 
20

0
< 

20
0

< 
20

0
74

40
-2

2-
4

1,
00

0
10

0 
(M

); 
27

13
,0

00
NL

V
NL

V
2.

90
E+

06
9.

00
E+

06
BD

L
< 

10
0

< 
10

0
< 

10
0

< 
10

0
74

40
-6

6-
6

47
,0

00
  (

G)
5.

00
E+

06
NL

V
NL

V
ID

6.
30

E+
08

89
,6

00
11

,6
00

31
,8

00
89

,6
00

54
,0

00
ug

/K
g

83
-3

2-
9

NA
8,

70
0

8.
80

E+
05

3.
50

E+
08

9.
70

E+
07

6.
20

E+
09

1.
30

E+
08

56
5

< 
33

0
< 

33
0

< 
33

0
< 

33
0

20
8-

96
-8

NA
ID

17
,0

00
3.

00
E+

06
2.

70
E+

06
1.

00
E+

09
5.

20
E+

06
34

3
< 

33
0

34
3

< 
33

0
< 

33
0

12
0-

12
-7

NA
ID

41
,0

00
1.

0E
+9

 (D
)

1.
60

E+
09

2.
90

E+
10

7.
30

E+
08

86
4

< 
33

0
80

8
36

0
< 

33
0

Q
)

56
-5

5-
3

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
2,

07
0

< 
33

0
1,

88
0

2,
07

0
< 

33
0

(Q
)

20
5-

99
-2

NA
NL

L
NL

L
ID

ID
ID

80
,0

00
1,

22
0

< 
33

0
1,

22
0

79
6

< 
33

0
(Q

)
20

7-
08

-9
NA

NL
L

NL
L

NL
V

NL
V

ID
8.

00
E+

05
2,

19
0

< 
33

0
2,

19
0

2,
05

0
< 

33
0

19
1-

24
-2

NA
NL

L
NL

L
NL

V
NL

V
3.

50
E+

08
7.

00
E+

06
1,

23
0

< 
33

0
1,

23
0

1,
15

0
< 

33
0

50
-3

2-
8

NA
NL

L
NL

L
NL

V
NL

V
1.

90
E+

06
8,

00
0

1,
84

0
< 

33
0

1,
84

0
92

0
< 

33
0

21
8-

01
-9

NA
NL

L
NL

L
ID

ID
ID

8.
00

E+
06

2,
17

0
< 

33
0

2,
17

0
1,

93
0

< 
33

0
ne

 (Q
)

53
-7

0-
3

NA
NL

L
NL

L
NL

V
NL

V
ID

8,
00

0
33

2
< 

33
0

33
2

< 
33

0
< 

33
0

20
6-

44
-0

NA
5,

50
0

7.
30

E+
05

1.
0E

+9
 (D

)
8.

90
E+

08
4.

10
E+

09
1.

30
E+

08
4,

70
0

< 
33

0
2,

54
0

4,
70

0
< 

33
0

86
-7

3-
7

NA
5,

30
0

8.
90

E+
05

1.
0E

+9
 (D

)
1.

50
E+

08
4.

10
E+

09
8.

70
E+

07
49

8
< 

33
0

< 
33

0
< 

33
0

< 
33

0
e 

(Q
)

19
3-

39
-5

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
1,

00
0

< 
33

0
1,

00
0

98
9

< 
33

0
91

-5
7-

6
NA

4,
20

0
1.

70
E+

05
4.

90
E+

06
1.

80
E+

06
2.

90
E+

08
2.

60
E+

07
BD

L
< 

33
0

< 
33

0
< 

33
0

< 
33

0
91

-2
0-

3
NA

73
0

1.
00

E+
05

4.
70

E+
05

3.
50

E+
05

8.
80

E+
07

5.
20

E+
07

BD
L

< 
33

0
< 

33
0

< 
33

0
< 

33
0

85
-0

1-
8

NA
2,

10
0

1.
60

E+
05

5.
10

E+
06

1.
90

E+
05

2.
90

E+
06

5.
20

E+
06

2,
22

0
< 

33
0

38
1

1,
41

0
< 

33
0

12
9-

00
-0

NA
ID

4.
80

E+
05

1.
0E

+9
 (D

)
7.

80
E+

08
2.

90
E+

09
8.

40
E+

07
4,

73
0

< 
33

0
2,

48
0

4,
73

0
< 

33
0

g

13
5-

98
-8

NA
ID

4,
60

0
ID

ID
1.

80
E+

08
8.

00
E+

06
10

4
< 

50
< 

50
< 

50
< 

50
91

-2
0-

3
NA

73
0

1.
00

E+
05

4.
70

E+
05

3.
50

E+
05

8.
80

E+
07

5.
20

E+
07

72
3

< 
25

0
< 

25
0

< 
25

0
< 

25
0

10
3-

65
-1

NA
ID

4,
60

0
ID

ID
5.

90
E+

08
8.

00
E+

06
19

4
< 

10
0

< 
10

0
< 

10
0

< 
10

0

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

BD
L

BD
L

BD
L

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

m
et

er
s*

la
bo

ra
to

ry
 re

po
rt

 fo
r 

fe
re

nc
e 

da
ta

)

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

11
40

2-
1

11
40

2-
2

11
40

2-
3

B-
E-

01
B-

E-
02

B-
E-

03

M
ax

im
um

 
Co

nc
en

tr
at

io
n

11
/2

0/
20

11
/2

0/
20

11
/2

0/
20

7.
5-

8.
0'

7.
5-

8.
0'

2.
5-

3.
0'

2-
3'

99
33

-6

SB
-B

05
-1

6/
15

/1
8



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

et
al

s, 
ug

/K
g

se
ni

c (
B)

74
40

-3
8-

2
5,

80
0

4,
60

0
4,

60
0

NL
V

NL
V

9.
10

E+
05

37
,0

00
3,

38
0

1,
10

0
83

6
1,

38
0

1,
36

0
2,

21
0

riu
m

 (B
)

74
40

-3
9-

3
75

,0
00

  (
G)

1.
30

E+
06

NL
V

NL
V

1.
50

E+
08

1.
30

E+
08

66
,0

00
53

,9
00

52
,6

00
66

,0
00

6,
08

0
73

,6
00

dm
iu

m
 (B

)
74

40
-4

3-
9

1,
20

0
  (

G,
X)

6,
00

0
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
BD

L
< 

20
0

< 
20

0
< 

20
0

< 
20

0
24

6
hr

om
iu

m
, T

ot
al

 (C
r V

I c
rit

er
ia

)
74

40
-4

7-
3

18
,0

00
 (t

ot
al

)
3,

30
0

30
,0

00
NL

V
NL

V
2.

40
E+

05
9.

20
E+

06
16

,6
00

2,
86

0
3,

55
0

4,
00

0
2,

49
0

16
,6

00
hr

om
iu

m
 V

I
18

54
0-

29
-9

NA
3,

30
0

30
,0

00
NL

V
NL

V
2.

4E
+5

9.
2E

+6
BD

L
NS

<2
,0

00
<2

,0
00

NS
NS

hr
om

iu
m

 II
I

16
06

58
31

18
,0

00
 (t

ot
al

)
  (

G,
X)

1.
0E

+9
 (D

)
NL

V
NL

V
1.

50
+0

8
1.

0E
+9

 (D
)

4,
00

0
NS

3,
55

0
4,

00
0

NS
NS

op
pe

r (
B)

74
40

-5
0-

8
32

,0
00

  (
G)

5.
80

E+
06

NL
V

NL
V

5.
90

E+
07

7.
30

E+
07

5,
54

0
3,

82
0

3,
72

0
5,

12
0

4,
48

0
9,

10
0

ad
 (B

)
74

39
-9

2-
1

21
,0

00
  (

G,
X)

7.
00

E+
05

NL
V

NL
V

4.
40

E+
07

9.
0E

+5
 (D

D)
8,

54
0

5,
43

0
5,

99
0

8,
54

0
6,

45
0

11
,8

00
er

cu
ry

, T
ot

al
 (B

, Z
)

Va
rie

s
13

0
50

 (M
); 

1.
2

1,
70

0
89

,0
00

62
,0

00
8.

80
E +

06
5.

80
E+

05
BD

L
< 

50
< 

50
< 

50
< 

50
< 

50
le

ni
um

 (B
)

77
82

-4
9-

2
41

0
40

0
4,

00
0

NL
V

NL
V

5.
90

E+
07

9.
60

E+
06

BD
L

< 
20

0
< 

20
0

< 
20

0
< 

20
0

< 
20

0
ve

r (
B)

74
40

-2
2-

4
1,

00
0

10
0 

(M
); 

27
13

,0
00

NL
V

NL
V

2.
90

E+
06

9.
00

E+
06

BD
L

< 
10

0
< 

10
0

< 
10

0
< 

10
0

< 
10

0
nc

 (B
)

74
40

-6
6-

6
47

,0
00

  (
G)

5.
00

E+
06

NL
V

NL
V

ID
6.

30
E+

08
54

,0
00

8,
40

0
12

,8
00

14
,1

00
9,

96
0

10
9,

00
0

m
iv

ol
at

ile
s, 

PN
As

, u
g/

Kg

ce
na

ph
th

en
e

83
-3

2-
9

NA
8,

70
0

8.
80

E+
05

3.
50

E+
08

9.
70

E+
07

6.
20

E+
09

1.
30

E+
08

BD
L

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
ce

na
ph

th
yl

en
e

20
8-

96
-8

NA
ID

17
,0

00
3.

00
E+

06
2.

70
E+

06
1.

00
E+

09
5.

20
E+

06
BD

L
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

nt
hr

ac
en

e
12

0-
12

-7
NA

ID
41

,0
00

1.
0E

+9
 (D

)
1.

60
E+

09
2.

90
E+

10
7.

30
E+

08
BD

L
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

en
zo

(a
)a

nt
hr

ac
en

e 
(Q

)
56

-5
5-

3
NA

NL
L

NL
L

NL
V

NL
V

ID
80

,0
00

44
5

< 
33

0
< 

33
0

44
5

< 
33

0
< 

33
0

en
zo

(b
)fl

uo
ra

nt
he

ne
 (Q

)
20

5-
99

-2
NA

NL
L

NL
L

ID
ID

ID
80

,0
00

39
9

< 
33

0
< 

33
0

39
9

< 
33

0
< 

33
0

en
zo

(k
)fl

uo
ra

nt
he

ne
 (Q

)
20

7-
08

-9
NA

NL
L

NL
L

NL
V

NL
V

ID
8.

00
E+

05
35

1
< 

33
0

< 
33

0
35

1
< 

33
0

< 
33

0
en

zo
(g

,h
,i)

pe
ry

le
ne

19
1-

24
-2

NA
NL

L
NL

L
NL

V
NL

V
3.

50
E+

08
7.

00
E+

06
39

3
< 

33
0

< 
33

0
39

3
< 

33
0

< 
33

0
en

zo
(a

)p
yr

en
e 

(Q
)

50
-3

2-
8

NA
NL

L
NL

L
NL

V
NL

V
1.

90
E+

06
8,

00
0

BD
L

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
hr

ys
en

e 
(Q

)
21

8-
01

-9
NA

NL
L

NL
L

ID
ID

ID
8.

00
E+

06
44

0
< 

33
0

< 
33

0
44

0
< 

33
0

< 
33

0
be

nz
o(

a,
h)

an
th

ra
ce

ne
 (Q

)
53

-7
0-

3
NA

NL
L

NL
L

NL
V

NL
V

ID
8,

00
0

BD
L

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
uo

ra
nt

he
ne

20
6-

44
-0

NA
5,

50
0

7.
30

E+
05

1.
0E

+9
 (D

)
8.

90
E+

08
4.

10
E+

09
1.

30
E+

08
76

7
< 

33
0

< 
33

0
76

7
< 

33
0

< 
33

0
uo

re
ne

86
-7

3-
7

NA
5,

30
0

8.
90

E+
05

1.
0E

+9
 (D

)
1.

50
E+

08
4.

10
E+

09
8.

70
E+

07
49

8
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

de
no

(1
,2

,3
-c

d)
py

re
ne

 (Q
)

19
3-

39
-5

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
42

4
< 

33
0

< 
33

0
42

4
< 

33
0

< 
33

0
M

et
hy

ln
ap

ht
ha

le
ne

91
-5

7-
6

NA
4,

20
0

1.
70

E+
05

4.
90

E+
06

1.
80

E+
06

2.
90

E+
08

2.
60

E+
07

BD
L

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
a p

ht
ha

le
ne

91
-2

0-
3

NA
73

0
1.

00
E+

05
4.

70
E+

05
3.

50
E+

05
8.

80
E+

07
5.

20
E+

07
BD

L
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

he
na

nt
hr

en
e

85
-0

1-
8

NA
2,

10
0

1.
60

E+
05

5.
10

E+
06

1.
90

E+
05

2.
90

E+
06

5.
20

E+
06

60
1

< 
33

0
< 

33
0

60
1

< 
33

0
< 

33
0

re
ne

12
9-

00
-0

NA
ID

4.
80

E+
05

1.
0E

+9
 (D

)
7.

80
E+

08
2.

90
E+

09
8.

40
E+

07
68

4
< 

33
0

< 
33

0
68

4
< 

33
0

< 
33

0
ol

at
ile

s, 
VO

Cs
, u

g/
Kg

lV
O

Cs
 

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

BD
L

BD
L

BD
L

BD
L

CB
s, 

ug
/K

g

l P
CB

s
Va

rie
s

NA
NL

L
NL

L
1.

60
E+

07
8.

10
E+

05
6.

50
E+

06
  (

T)
BD

L
< 

10
0

NS
NS

NS
NS

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

Pa
ra

m
et

er
s*

Re
fe

r t
o 

de
ta

ile
d 

la
bo

ra
to

ry
 re

po
rt

 fo
r 

m
et

ho
d 

re
fe

re
nc

e 
da

ta
)

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

11
38

1-
4

11
38

1-
3

11
38

1-
2

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

M
ax

im
um

 
Co

nc
en

tr
at

io
n

11
38

1-
1

B-
F-

01
B-

F-
02

B-
F-

03
S

11
/4

/2
0

11
/4

/2
0

11
/6

/2
0

Co
lle

ct
io

n 
Da

te

De
pt

h

99
33

-9

SB
-B

09
-1

6/
14

/1
8

3-
4'

0-
1.

0'
1.

5-
2.

5'
0-

1.
0'

4.
0-

5.
0'

11
/6

/2
0

B-
F-

03
D



#1
0

#1
1

#1
2

#1
4

#1
5

#1
6

#1
7

#1
8

#1
9

#2
0

74
40

-3
8-

2
5,

80
0

4,
60

0
4,

60
0

NL
V

NL
V

NL
V

NL
V

7.
20

E+
05

7,
60

0
2,

10
0

2,
10

0
1,

84
0

74
40

-3
9-

3
75

,0
00

1.
30

E+
06

  (
G)

NL
V

NL
V

NL
V

NL
V

3.
30

E+
08

3.
70

E+
07

93
,1

00
93

,1
00

70
,6

00
74

40
-4

3-
9

1,
20

0
6,

00
0

  (
G,

X)
NL

V
NL

V
NL

V
NL

V
1.

70
E+

06
5.

50
E+

05
BD

L
< 

20
0

< 
20

0
)

74
40

-4
7-

3
18

,0
00

 (t
ot

al
)

30
,0

00
3,

30
0

NL
V

NL
V

NL
V

NL
V

2.
60

E+
05

2.
50

E+
06

7,
15

0
7,

15
0

5,
28

0
18

54
0-

29
-9

NA
30

,0
00

3,
30

0
NL

V
NL

V
NL

V
NL

V
2.

6E
+5

2.
5E

+6
BD

L
< 

2,
00

0
<2

,0
00

16
06

58
31

18
,0

00
 (t

ot
al

)
1.

0E
+9

 (D
)

  (
G,

X)
NL

V
NL

V
NL

V
NL

V
3.

30
E-

08
7.

90
E+

08
7,

15
0

7,
15

0
5,

28
0

74
40

-5
0-

8
32

,0
00

5.
80

E+
06

  (
G)

NL
V

NL
V

NL
V

NL
V

1.
30

E+
08

2.
00

E+
07

6,
82

0
6,

82
0

5,
62

0
74

39
-9

2-
1

21
,0

00
7.

00
E+

05
  (

G,
X)

NL
V

NL
V

NL
V

NL
V

1.
00

E+
08

4.
00

E+
05

12
,4

00
12

,4
00

10
,3

00
Va

rie
s

13
0

1,
70

0
50

 (M
); 

1.
2

48
,0

00
52

,0
00

52
,0

00
52

,0
00

2.
00

E+
07

1.
60

E+
05

75
< 

50
75

77
82

-4
9-

2
41

0
4,

00
0

40
0

NL
V

NL
V

NL
V

NL
V

1.
30

E+
08

2.
60

E+
06

BD
L

< 
20

0
< 

20
0

74
40

-2
2-

4
1,

00
0

4,
50

0
10

0 
(M

); 
27

NL
V

NL
V

NL
V

NL
V

6.
70

E+
06

2.
50

E+
06

BD
L

< 
10

0
< 

10
0

74
40

-6
6-

6
47

,0
00

2.
40

E+
06

  (
G)

NL
V

NL
V

NL
V

NL
V

ID
1.

70
E+

08
23

,6
00

23
,6

00
18

,2
00

56
-5

5-
3

NA
NL

L
NL

L
NL

V
NL

V
NL

V
NL

V
ID

20
,0

00
47

9
< 

33
0

47
9

20
7-

08
-9

NA
NL

L
NL

L
NL

V
NL

V
NL

V
NL

V
ID

2.
00

E+
05

35
5

< 
33

0
35

5
21

8-
01

-9
NA

NL
L

NL
L

ID
ID

ID
ID

ID
2.

00
E+

06
34

2
< 

33
0

34
2

20
6-

44
-0

NA
7.

30
E+

05
5,

50
0

1.
0E

+9
 (D

)
7.

40
E+

08
7.

40
E+

08
7.

40
E+

08
9.

30
E+

09
4.

60
E+

07
52

4
< 

33
0

52
4

12
9-

00
-0

NA
4.

80
E+

05
ID

1.
0E

+9
 (D

)
6.

50
E+

08
6.

50
E+

08
6.

50
E+

08
6.

70
E+

09
2.

90
E+

07
50

7
< 

33
0

50
7

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

< 
33

0
< 

33
0

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

BD
L

Va
rie

s
NA

Va
rio

us
NL

L
3.

00
E+

06
2.

40
E+

05
7.

90
E+

06
7.

90
E+

06
5.

20
E+

06
  (

T)
BD

L
NS

< 
10

0

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

Re
sid

en
tia

l 
Fi

ni
te

 V
SI

C 
fo

r 5
 

M
et

er
 S

ou
rc

e 
Th

ick
ne

ss

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 &
 R

BS
Ls

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Re
sid

en
tia

l 
Fi

ni
te

 V
SI

C 
fo

r 2
 

M
et

er
 S

ou
rc

e 
Th

ick
ne

ss

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

or
y 

re
po

rt
 fo

r 
da

ta
)

Re
sid

en
tia

l S
oi

l 
Vo

la
til

iza
tio

n 
to

 
In

do
or

 A
ir 

In
ha

la
tio

n 
Cr

ite
ria

 

La
b 

ID

Sa
m

pl
e 

ID

Co
lle

ct
io

n 
Da

te

De
pt

h

11
38

2-
2

11
38

2-
1

B-
G-

01
B-

G-
02

M
ax

im
um

 
Co

nc
en

tr
at

io
n

11
/4

/2
0

11
/4

/2
0

1

4.
0-

5.
0'

2.
5-

3.
5'



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

M
et

al
s, 

ug
/K

g

Ar
se

ni
c (

B)
74

40
-3

8-
2

5,
80

0
4,

60
0

4,
60

0
NL

V
NL

V
9.

10
E+

05
37

,0
00

66
8

66
8

Ba
riu

m
 (B

)
74

40
-3

9-
3

75
,0

00
  (

G)
1.

30
E+

06
NL

V
NL

V
1.

50
E+

08
1.

30
E+

08
42

,3
00

42
,3

00
Ca

dm
iu

m
 (B

)
74

40
-4

3-
9

1,
20

0
  (

G,
X)

6,
00

0
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
BD

L
< 

20
0

Ch
ro

m
iu

m
, T

ot
al

 (C
r V

I c
rit

er
ia

)
74

40
-4

7-
3

18
,0

00
 (t

ot
al

)
3,

30
0

30
,0

00
NL

V
NL

V
2.

40
E+

05
9.

20
E+

06
BD

L
< 

20
00

Co
pp

er
 (B

)
74

40
-5

0-
8

32
,0

00
  (

G)
5.

80
E+

06
NL

V
NL

V
5.

90
E+

07
7.

30
E+

07
1,

40
0

1,
40

0
Le

ad
 (B

)
74

39
-9

2-
1

21
,0

00
  (

G,
X)

7.
00

E+
05

NL
V

NL
V

4.
40

E+
07

9.
0E

+5
 (D

D)
1,

75
0

1,
75

0
M

er
cu

ry
, T

ot
al

 (B
, Z

)
Va

rie
s

13
0

50
 (M

); 
1.

2
1,

70
0

89
,0

00
62

,0
00

8.
80

E+
06

5.
80

E+
05

BD
L

< 
50

Se
le

ni
um

 (B
)

77
82

-4
9-

2
41

0
40

0
4,

00
0

NL
V

NL
V

5.
90

E+
07

9.
60

E+
06

BD
L

< 
20

0
Si

lv
er

 (B
)

74
40

-2
2-

4
1,

00
0

10
0 

(M
); 

27
13

,0
00

NL
V

NL
V

2.
90

E+
06

9.
00

E+
06

BD
L

< 
10

0
Zi

nc
 (B

)
74

40
-6

6-
6

47
,0

00
  (

G)
5.

00
E+

06
NL

V
NL

V
ID

6.
30

E+
08

2,
14

0
2,

14
0

Se
m

iv
ol

at
ile

s,
 P

NA
s, 

ug
/K

g

Al
l P

NA
s

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

<3
30

Vo
la

til
es

, V
OC

s, 
ug

/K
g

Al
l V

OC
s 

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

Pa
ra

m
et

er
s*

*(
Re

fe
r t

o 
de

ta
ile

d 
la

bo
ra

to
ry

 
re

po
rt

 fo
r m

et
ho

d 
re

fe
re

nc
e 

da
ta

)

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

B-
H-

01

11
/6

/2
0

11
38

3-
1

15
.0

-1
6.

0'

M
ax

im
um

 
Co

nc
en

tr
at

io
n



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

M
et

al
s, 

ug
/K

g

Ar
se

ni
c (

B)
74

40
-3

8-
2

5,
80

0
4,

60
0

4,
60

0
NL

V
NL

V
9.

10
E+

05
37

,0
00

2,
73

0
1,

27
0

2,
73

0
Ba

riu
m

 (B
)

74
40

-3
9-

3
75

,0
00

  (
G)

1.
30

E+
06

NL
V

NL
V

1.
50

E+
08

1.
30

E+
08

10
2,

00
0

79
,2

00
10

2,
00

0
Ca

dm
iu

m
 (B

)
74

40
-4

3-
9

1,
20

0
  (

G,
X)

6,
00

0
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
24

6
24

5
24

6
Ch

ro
m

iu
m

, T
ot

al
 (C

r V
I c

rit
er

ia
)

74
40

-4
7-

3
18

,0
00

 (t
ot

al
)

3,
30

0
30

,0
00

NL
V

NL
V

2.
40

E+
05

9.
20

E+
06

9,
74

0
9,

74
0

9,
01

0
Ch

ro
m

iu
m

 V
I

18
54

0-
29

-9
NA

3,
30

0
30

,0
00

NL
V

NL
V

2.
4E

+5
9.

2E
+6

BD
L

< 
2,

00
0

< 
2,

00
0

Ch
ro

m
iu

m
 II

I
16

06
58

31
18

,0
00

 (t
ot

al
)

  (
G,

X)
1.

0E
+9

 (D
)

NL
V

NL
V

1.
50

+0
8

1.
0E

+9
 (D

)
9,

74
0

9,
74

0
9,

01
0

Co
pp

er
 (B

)
74

40
-5

0-
8

32
,0

00
  (

G)
5.

80
E+

06
NL

V
NL

V
5.

90
E+

07
7.

30
E+

07
16

,4
00

10
,8

00
16

,4
00

Le
ad

 (B
)

74
39

-9
2-

1
21

,0
00

  (
G,

X)
7.

00
E+

05
NL

V
NL

V
4.

40
E+

07
9.

0E
+5

 (D
D)

60
,0

00
49

,0
00

60
,0

00
M

er
cu

ry
, T

ot
al

 (B
, Z

)
Va

rie
s

13
0

50
 (M

); 
1.

2
1,

70
0

89
,0

00
62

,0
00

8.
80

E+
06

5.
80

E+
05

79
< 

50
79

Se
le

ni
um

 (B
)

77
82

-4
9-

2
41

0
40

0
4,

00
0

NL
V

NL
V

5.
90

E+
07

9.
60

E+
06

BD
L

< 
20

0
< 

20
0

Si
lv

er
 (B

)
74

40
-2

2-
4

1,
00

0
10

0 
(M

); 
27

13
,0

00
NL

V
NL

V
2.

90
E +

06
9.

00
E+

06
BD

L
< 

10
0

< 
10

0
Zi

nc
 (B

)
74

40
-6

6-
6

47
,0

00
  (

G)
5.

00
E+

06
NL

V
NL

V
ID

6.
30

E+
08

66
,0

00
35

,0
00

66
,0

00
Se

m
iv

ol
at

ile
s, 

PN
As

, u
g/

Kg

Ac
en

ap
ht

he
ne

83
-3

2-
9

NA
8,

70
0

8.
80

E+
05

3.
50

E+
08

9.
70

E+
07

6.
20

E+
09

1.
30

E+
08

BD
L

< 
33

0
< 

33
0

Ac
en

ap
ht

hy
le

ne
20

8-
96

-8
NA

ID
17

,0
00

3.
00

E+
06

2.
70

E+
06

1.
00

E+
09

5.
20

E+
06

BD
L

< 
33

0
< 

33
0

An
th

ra
ce

ne
12

0-
12

-7
NA

ID
41

,0
00

1.
0E

+9
 (D

)
1.

60
E+

09
2.

90
E+

10
7.

30
E+

08
BD

L
< 

33
0

< 
33

0
Be

nz
o(

a)
an

th
ra

ce
ne

 (Q
)

56
-5

5-
3

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
79

0
79

0
< 

33
0

Be
nz

o(
b)

flu
or

an
th

en
e 

(Q
)

20
5-

99
-2

NA
NL

L
NL

L
ID

ID
ID

80
,0

00
52

0
52

0
< 

33
0

Be
nz

o(
k)

flu
or

an
th

en
e 

(Q
)

20
7-

08
-9

NA
NL

L
NL

L
NL

V
NL

V
ID

8.
00

E+
05

87
3

87
3

< 
33

0
Be

nz
o(

g,
h,

i)p
er

yl
en

e
19

1-
24

-2
NA

NL
L

NL
L

NL
V

NL
V

3.
50

E+
08

7.
00

E+
06

55
0

55
0

< 
33

0
Be

nz
o(

a)
py

re
ne

 (Q
)

50
-3

2-
8

NA
NL

L
NL

L
NL

V
NL

V
1.

90
E+

06
8,

00
0

61
9

61
9

< 
33

0
Ch

ry
se

ne
 (Q

)
21

8-
01

-9
NA

NL
L

NL
L

ID
ID

ID
8.

00
E+

06
77

8
77

8
< 

33
0

Di
be

nz
o(

a,
h)

an
th

ra
ce

ne
 (Q

)
53

-7
0-

3
NA

NL
L

NL
L

NL
V

NL
V

ID
8,

00
0

BD
L

< 
33

0
< 

33
0

Fl
uo

ra
nt

he
ne

20
6-

44
-0

NA
5,

50
0

7.
30

E+
05

1.
0E

+9
 (D

)
8.

90
E+

08
4.

10
E+

09
1.

30
E+

08
1,

55
0

1,
55

0
< 

33
0

Fl
uo

re
ne

86
-7

3-
7

NA
5,

30
0

8.
90

E+
05

1.
0E

+9
 (D

)
1.

50
E+

08
4.

10
E+

09
8.

70
E+

07
BD

L
< 

33
0

< 
33

0
In

de
no

(1
,2

,3
-c

d)
py

re
ne

 (Q
)

19
3-

39
-5

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
51

2
51

2
< 

33
0

2-
M

et
hy

ln
ap

ht
ha

le
ne

91
-5

7-
6

NA
4,

20
0

1.
70

E+
05

4.
90

E+
06

1.
80

E+
06

2.
90

E+
08

2.
60

E+
07

BD
L

< 
33

0
< 

33
0

Na
ph

th
al

en
e

91
-2

0-
3

NA
73

0
1.

00
E+

05
4.

70
E+

05
3.

50
E+

05
8.

80
E+

07
5.

20
E+

07
BD

L
< 

33
0

< 
33

0
Ph

en
an

th
re

ne
85

-0
1-

8
NA

2,
10

0
1.

60
E+

05
5.

10
E+

06
1.

90
E+

05
2.

90
E+

06
5.

20
E+

06
90

1
90

1
< 

33
0

Py
re

ne
12

9-
00

-0
NA

ID
4.

80
E+

05
1.

0E
+9

 (D
)

7.
80

E+
08

2.
90

E+
09

8.
40

E+
07

1,
35

0
1,

35
0

< 
33

0
Vo

la
til

es
, V

OC
s, 

ug
/K

g

Al
l V

OC
s

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

BD
L

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

Pa
ra

m
et

er
s*

*(
Re

fe
r t

o 
de

ta
ile

d 
la

bo
ra

to
ry

 
re

po
rt

 fo
r m

et
ho

d 
re

fe
re

nc
e 

da
ta

)

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

M
ax

im
um

 
Co

nc
en

tr
at

io
n

0-
1.

0'
0-

1.
0'

11
/2

/2
0

B-
I-0

1

11
36

0-
1

11
36

0-
2

B-
I-0

2

11
/2

/2
0



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

M
et

al
s, 

ug
/K

g

Ar
se

ni
c (

B)
74

40
-3

8-
2

5,
80

0
4,

60
0

4,
60

0
NL

V
NL

V
9.

10
E+

05
37

,0
00

2,
73

0
1,

27
0

2,
73

0
Ba

riu
m

 (B
)

74
40

-3
9-

3
75

,0
00

  (
G)

1.
30

E+
06

NL
V

NL
V

1.
50

E+
08

1.
30

E+
08

10
2,

00
0

79
,2

00
10

2,
00

0
Ca

dm
iu

m
 (B

)
74

40
-4

3-
9

1,
20

0
  (

G,
X)

6,
00

0
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
24

6
24

5
24

6
Ch

ro
m

iu
m

, T
ot

al
 (C

r V
I c

rit
er

ia
)

74
40

-4
7-

3
18

,0
00

 (t
ot

al
)

3,
30

0
30

,0
00

NL
V

NL
V

2.
40

E+
05

9.
20

E+
06

9,
74

0
9,

74
0

9,
01

0
Ch

ro
m

iu
m

 V
I

18
54

0-
29

-9
NA

3,
30

0
30

,0
00

NL
V

NL
V

2.
4E

+5
9.

2E
+6

BD
L

< 
2,

00
0

< 
2,

00
0

Ch
ro

m
iu

m
 II

I
16

06
58

31
18

,0
00

 (t
ot

al
)

  (
G,

X)
1.

0E
+9

 (D
)

NL
V

NL
V

1.
50

+0
8

1.
0E

+9
 (D

)
9,

74
0

9,
74

0
9,

01
0

Co
pp

er
 (B

)
74

40
-5

0-
8

32
,0

00
  (

G)
5.

80
E+

06
NL

V
NL

V
5.

90
E+

07
7.

30
E+

07
16

,4
00

10
,8

00
16

,4
00

Le
ad

 (B
)

74
39

-9
2-

1
21

,0
00

  (
G,

X)
7.

00
E+

05
NL

V
NL

V
4.

40
E+

07
9.

0E
+5

 (D
D)

60
,0

00
49

,0
00

60
,0

00
M

er
cu

ry
, T

ot
al

 (B
, Z

)
Va

rie
s

13
0

50
 (M

); 
1.

2
1,

70
0

89
,0

00
62

,0
00

8.
80

E+
06

5.
80

E+
05

79
< 

50
79

Se
le

ni
um

 (B
)

77
82

-4
9-

2
41

0
40

0
4,

00
0

NL
V

NL
V

5.
90

E+
07

9.
60

E+
06

BD
L

< 
20

0
< 

20
0

Si
lv

er
 (B

)
74

40
-2

2-
4

1,
00

0
10

0 
(M

); 
27

13
,0

00
NL

V
NL

V
2.

90
E+

06
9.

00
E+

06
BD

L
< 

10
0

< 
10

0
Zi

nc
 (B

)
74

40
-6

6-
6

47
,0

00
  (

G)
5.

00
E+

06
NL

V
NL

V
ID

6.
30

E+
08

66
,0

00
35

,0
00

66
,0

00
Se

m
iv

ol
at

ile
s, 

PN
As

, u
g/

Kg

Ac
en

ap
ht

he
ne

83
-3

2-
9

NA
8,

70
0

8.
80

E+
05

3.
50

E+
08

9.
70

E+
07

6.
20

E+
09

1.
30

E+
08

BD
L

< 
33

0
< 

33
0

Ac
en

ap
ht

hy
le

ne
20

8-
96

-8
NA

ID
17

,0
00

3.
00

E+
06

2.
70

E+
06

1.
00

E+
09

5.
20

E+
06

BD
L

< 
33

0
< 

33
0

An
th

ra
ce

ne
12

0-
12

-7
NA

ID
41

,0
00

1.
0E

+9
 (D

)
1.

60
E+

09
2.

90
E+

10
7.

30
E+

08
BD

L
< 

33
0

< 
33

0
Be

nz
o(

a)
an

th
ra

ce
ne

 (Q
)

56
-5

5-
3

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
79

0
79

0
< 

33
0

Be
nz

o(
b)

flu
or

an
th

en
e 

(Q
)

20
5-

99
-2

NA
NL

L
NL

L
ID

ID
ID

80
,0

00
52

0
52

0
< 

33
0

Be
nz

o(
k)

flu
or

an
th

en
e 

(Q
)

20
7-

08
-9

NA
NL

L
NL

L
NL

V
NL

V
ID

8.
00

E+
05

87
3

87
3

< 
33

0
Be

nz
o(

g,
h,

i)p
er

yl
en

e
19

1-
24

-2
NA

NL
L

NL
L

NL
V

NL
V

3.
50

E+
08

7.
00

E+
06

55
0

55
0

< 
33

0
Be

nz
o(

a)
py

re
ne

 (Q
)

50
-3

2-
8

NA
NL

L
NL

L
NL

V
NL

V
1.

90
E+

06
8,

00
0

61
9

61
9

< 
33

0
Ch

ry
se

ne
 (Q

)
21

8-
01

-9
NA

NL
L

NL
L

ID
ID

ID
8.

00
E+

06
77

8
77

8
< 

33
0

Di
be

nz
o(

a,
h)

an
th

ra
ce

ne
 (Q

)
53

-7
0-

3
NA

NL
L

NL
L

NL
V

NL
V

ID
8,

00
0

BD
L

< 
33

0
< 

33
0

Fl
uo

ra
nt

he
ne

20
6-

44
-0

NA
5,

50
0

7.
30

E+
05

1.
0E

+9
 (D

)
8.

90
E+

08
4.

10
E+

09
1.

30
E+

08
1,

55
0

1,
55

0
< 

33
0

Fl
uo

re
ne

86
-7

3-
7

NA
5,

30
0

8.
90

E+
05

1.
0E

+9
 (D

)
1.

50
E+

08
4.

10
E+

09
8.

70
E+

07
BD

L
< 

33
0

< 
33

0
In

de
no

(1
,2

,3
-c

d)
py

re
ne

 (Q
)

19
3-

39
-5

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
51

2
51

2
< 

33
0

2-
M

et
hy

ln
ap

ht
ha

le
ne

91
-5

7-
6

NA
4,

20
0

1.
70

E+
05

4.
90

E+
06

1.
80

E+
06

2.
90

E+
08

2.
60

E+
07

BD
L

< 
33

0
< 

33
0

Na
ph

th
al

en
e

91
-2

0-
3

NA
73

0
1.

00
E+

05
4.

70
E+

05
3.

50
E+

05
8.

80
E+

07
5.

20
E+

07
BD

L
< 

33
0

< 
33

0
Ph

en
an

th
re

ne
85

-0
1-

8
NA

2,
10

0
1.

60
E+

05
5.

10
E+

06
1.

90
E+

05
2.

90
E+

06
5.

20
E+

06
90

1
90

1
< 

33
0

Py
re

ne
12

9-
00

-0
NA

ID
4.

80
E+

05
1.

0E
+9

 (D
)

7.
80

E+
08

2.
90

E+
09

8.
40

E+
07

1,
35

0
1,

35
0

< 
33

0
Vo

la
til

es
, V

OC
s, 

ug
/K

g

Al
l V

OC
s

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

BD
L

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

Pa
ra

m
et

er
s*

*(
Re

fe
r t

o 
de

ta
ile

d 
la

bo
ra

to
ry

 
re

po
rt

 fo
r m

et
ho

d 
re

fe
re

nc
e 

da
ta

)

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

M
ax

im
um

 
Co

nc
en

tr
at

io
n

0-
1.

0'
0-

1.
0'

11
/2

/2
0

B-
I-0

1

11
36

0-
1

11
36

0-
2

B-
I-0

2

11
/2

/2
0



#1
0

#1
1

#1
2

#1
4

#1
5

#1
6

#1
7

#1
8

#1
9

#2
0

74
40

-3
8-

2
5,

80
0

4,
60

0
4,

60
0

NL
V

NL
V

NL
V

NL
V

7.
20

E+
05

7,
60

0
1,

89
0

1,
77

0
1,

22
0

1,
89

0
1,

5 7
74

40
-3

9-
3

75
,0

00
1.

30
E+

06
  (

G)
NL

V
NL

V
NL

V
NL

V
3.

30
E+

08
3.

70
E+

07
32

6,
00

0
17

4,
00

0
32

6,
00

0
11

0,
00

0
16

, 3
74

40
-4

3-
9

1,
20

0
6,

00
0

  (
G,

X)
NL

V
NL

V
NL

V
NL

V
1.

70
E+

06
5.

50
E+

05
39

2
< 

20
0

< 
20

0
< 

20
0

< 
2 0

74
40

-4
7-

3
18

,0
00

 (t
ot

al
)

30
,0

00
3,

30
0

NL
V

NL
V

NL
V

NL
V

2.
60

E+
05

2.
50

E+
06

11
,2

00
9,

28
0

8,
31

0
11

,2
00

2,
9 8

18
54

0-
29

-9
NA

30
,0

00
3,

30
0

NL
V

NL
V

NL
V

NL
V

2.
6E

+5
2.

5E
+6

BD
L

NS
< 

2,
00

0
< 

2,
00

0
N S

16
06

58
31

18
,0

00
 (t

ot
al

)
1.

0E
+9

 (D
)

  (
G,

X)
NL

V
NL

V
NL

V
NL

V
3.

30
E-

08
7.

90
E+

08
11

,2
00

9,
28

0
8,

31
0

11
,2

00
N S

74
40

-5
0-

8
32

,0
00

5.
80

E+
06

  (
G)

NL
V

NL
V

NL
V

NL
V

1.
30

E+
08

2.
00

E+
07

13
,6

00
9,

16
0

13
,6

00
8,

69
0

3,
3 1

74
39

-9
2-

1
21

,0
00

7.
00

E+
05

  (
G,

X)
NL

V
NL

V
NL

V
NL

V
1.

00
E+

08
4.

00
E+

05
10

6,
00

0
9,

45
0

49
,4

00
15

,0
00

2,
6 7

Va
rie

s
13

0
1,

70
0

50
 (M

); 
1.

2
48

,0
00

52
,0

00
52

,0
00

52
,0

00
2.

00
E+

07
1.

60
E+

05
16

3
< 

50
87

< 
50

< 
5

77
82

-4
9-

2
41

0
4,

00
0

40
0

NL
V

NL
V

NL
V

NL
V

1.
30

E+
08

2.
60

E+
06

BD
L

< 
20

0
< 

20
0

< 
20

0
< 

2 0
74

40
-2

2-
4

1,
00

0
4,

50
0

10
0 

(M
); 

27
NL

V
NL

V
NL

V
NL

V
6.

70
E+

06
2.

50
E+

06
BD

L
< 

10
0

< 
10

0
< 

10
0

< 
1 0

74
40

-6
6-

6
47

,0
00

2.
40

E+
06

  (
G)

NL
V

NL
V

NL
V

NL
V

ID
1.

70
E+

08
68

,6
00

28
,5

00
36

,9
00

22
,9

00
7,

3 2

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

BD
L

BD
L

B D

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

BD
L

BD
L

BD

0-
1.

0'
7.

0-
8.

0'
0-

1.
0'

15
.0

-1

11
/2

/2
0

B-
J-0

B-
J-0

2S

11
/2

/

11
36

4-
1

11
36

4-
2

11
36

4-
3

11
36

B-
J-0

1D
B-

J-0
1S

11
/2

/2
0

11
/2

/2
0

La
b 

ID

Sa
m

pl
e 

ID

Co
lle

ct
io

n 
Da

te

De
pt

h

M
ax

im
um

 
Co

nc
en

tr
at

io
n

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Re
sid

en
tia

l 
Fi

ni
te

 V
SI

C 
fo

r 2
 

M
et

er
 S

ou
rc

e 
Th

ick
ne

ss

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

Re
sid

en
tia

l S
oi

l 
Vo

la
til

iza
tio

n 
to

 
In

do
or

 A
ir 

In
ha

la
tio

n 
Cr

ite
ria

 

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

Re
sid

en
tia

l 
Fi

ni
te

 V
SI

C 
fo

r 5
 

M
et

er
 S

ou
rc

e 
Th

ick
ne

ss

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 &
 R

BS
Ls



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

M
et

al
s, 

ug
/K

g

Ar
se

ni
c (

B)
74

40
-3

8-
2

5,
80

0
4,

60
0

4,
60

0
NL

V
NL

V
9.

10
E+

05
37

,0
00

1,
50

0
1,

50
0

Ba
riu

m
 (B

)
74

40
-3

9-
3

75
,0

00
  (

G)
1.

30
E+

06
NL

V
NL

V
1.

50
E+

08
1.

30
E+

08
24

4,
00

0
24

4,
00

0
Ca

dm
iu

m
 (B

)
74

40
-4

3-
9

1,
20

0
  (

G,
X)

6,
00

0
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
27

8
27

8
Ch

ro
m

iu
m

, T
ot

al
 (C

r V
I c

rit
er

ia
)

74
40

-4
7-

3
18

,0
00

 (t
ot

al
)

3,
30

0
30

,0
00

NL
V

NL
V

2.
40

E+
05

9.
20

E+
06

7,
78

0
7,

78
0

Ch
ro

m
iu

m
 V

I
18

54
0-

29
-9

NA
3,

30
0

30
,0

00
NL

V
NL

V
2.

4E
+5

9.
2E

+6
BD

L
< 

2,
00

0
Ch

ro
m

iu
m

 II
I

16
06

58
31

18
,0

00
 (t

ot
al

)
  (

G,
X)

1.
0E

+9
 (D

)
NL

V
NL

V
1.

50
+0

8
1.

0E
+9

 (D
)

7,
78

0
7,

78
0

Co
pp

er
 (B

)
74

40
-5

0-
8

32
,0

00
  (

G)
5.

80
E+

06
NL

V
NL

V
5.

90
E+

07
7.

30
E+

07
8,

66
0

8,
66

0
Le

ad
 (B

)
74

39
-9

2-
1

21
,0

00
  (

G,
X)

7.
00

E+
05

NL
V

NL
V

4.
40

E+
07

9.
0E

+5
 (D

D)
36

8,
00

0
36

8,
00

0
M

er
cu

ry
, T

ot
al

 (B
, Z

)
Va

rie
s

13
0

50
 (M

); 
1.

2
1,

70
0

89
,0

00
62

,0
00

8.
80

E+
06

5.
80

E+
05

BD
L

< 
50

Se
le

ni
um

 (B
)

77
82

-4
9-

2
41

0
40

0
4,

00
0

NL
V

NL
V

5.
90

E+
07

9.
60

E+
06

BD
L

< 
20

0
Si

lv
er

 (B
)

74
40

-2
2-

4
1,

00
0

10
0 

(M
); 

27
13

,0
00

NL
V

NL
V

2.
90

E+
06

9.
00

E+
06

BD
L

< 
10

0
Zi

nc
 (B

)
74

40
-6

6-
6

47
,0

00
  (

G)
5.

00
E+

06
NL

V
NL

V
ID

6.
30

E+
08

58
,6

00
58

,6
00

Se
m

iv
ol

at
ile

s,
 P

NA
s, 

ug
/K

g

Al
l P

NA
s

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

Vo
la

til
es

, V
OC

s, 
ug

/K
g

Al
l V

OC
s

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

PC
Bs

, u
g/

Kg

Al
l P

CB
s

Va
rie

s
NA

NL
L

NL
L

1.
60

E+
07

8.
10

E+
05

6.
50

E+
06

  (
T)

BD
L

<1
00

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

Pa
ra

m
et

er
s*

*(
Re

fe
r t

o 
de

ta
ile

d 
la

bo
ra

to
ry

 re
po

rt
 fo

r 
m

et
ho

d 
re

fe
re

nc
e 

da
ta

)

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

11
36

3-
1

B-
K-

01

11
/2

/2
0

0-
1.

0'

M
ax

im
um

 
Co

nc
en

tr
at

io
n

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 No

n-
Re

sid
en

tia
l 

In
fin

ite
 S

ou
rc

e 
Vo

la
til

e 
So

il 
In

ha
la

tio
n 

Cr
ite

ria
 (V

SI
C)

 

La
b 

ID



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

M
et

al
s, 

ug
/K

g

Ar
se

ni
c (

B)
74

40
-3

8-
2

5,
80

0
4,

60
0

4,
60

0
NL

V
NL

V
9.

10
E+

05
37

,0
00

2,
54

0
1,

61
0

1,
70

0
2,

54
0

Ba
riu

m
 (B

)
74

40
-3

9-
3

75
,0

00
  (

G)
1.

30
E+

06
NL

V
NL

V
1.

50
E+

08
1.

30
E+

08
94

,2
00

94
,2

00
73

,0
00

45
,2

00
Ca

dm
iu

m
 (B

)
74

40
-4

3-
9

1,
20

0
  (

G,
X)

6,
00

0
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
BD

L
< 

20
0

< 
20

0
< 

20
0

Ch
ro

m
iu

m
, T

ot
al

 (C
r V

I c
rit

er
ia

)
74

40
-4

7-
3

18
,0

00
 (t

ot
al

)
3,

30
0

30
,0

00
NL

V
NL

V
2.

40
E+

05
9.

20
E+

06
4,

69
0

4,
60

0
4,

00
0

4,
69

0
Ch

ro
m

iu
m

 V
I

18
54

0-
29

-9
NA

3,
30

0
30

,0
00

NL
V

NL
V

2.
4E

+5
9.

2E
+6

BD
L

< 
2,

00
0

NS
NS

Ch
ro

m
iu

m
 II

I
16

06
58

31
18

,0
00

 (t
ot

al
)

  (
G,

X)
1.

0E
+9

 (D
)

NL
V

NL
V

1.
50

+0
8

1.
0E

+9
 (D

)
4,

60
0

4,
60

0
NS

NS
Co

pp
er

 (B
)

74
40

-5
0-

8
32

,0
00

  (
G)

5.
80

E+
06

NL
V

NL
V

5.
90

E+
07

7.
30

E+
07

15
,9

00
7,

51
0

5,
31

0
15

,9
00

Le
ad

 (B
)

74
39

-9
2-

1
21

,0
00

  (
G,

X)
7.

00
E+

05
NL

V
NL

V
4.

40
E+

07
9.

0E
+5

 (D
D)

33
,8

00
17

,2
00

10
,0

00
33

,8
00

M
er

cu
ry

, T
ot

al
 (B

, Z
)

Va
rie

s
13

0
50

 (M
); 

1.
2

1,
70

0
89

,0
00

62
,0

00
8.

80
E+

06
5.

80
E+

05
52

< 
50

< 
50

52
Se

le
ni

um
 (B

)
77

82
-4

9-
2

41
0

40
0

4,
00

0
NL

V
NL

V
5.

90
E+

07
9.

60
E+

06
BD

L
< 

20
0

< 
20

0
< 

20
0

Si
lv

er
 (B

)
74

40
-2

2-
4

1,
00

0
10

0 
(M

); 
27

13
,0

00
NL

V
NL

V
2.

90
E+

06
9.

00
E+

06
BD

L
< 

10
0

< 
10

0
< 

10
0

Zi
nc

 (B
)

74
40

-6
6-

6
47

,0
00

  (
G)

5.
00

E+
06

NL
V

NL
V

ID
6.

30
E+

08
74

,2
00

19
,5

00
9,

96
0

74
,2

00
Se

m
iv

ol
at

ile
s, 

PN
As

, u
g/

Kg

Ac
en

ap
ht

he
ne

83
-3

2-
9

NA
8,

70
0

8.
80

E+
05

3.
50

E+
08

9.
70

E+
07

6.
20

E+
09

1.
30

E+
08

BD
L

<3
00

< 
33

0
< 

33
0

Ac
en

ap
ht

hy
le

ne
20

8-
96

-8
NA

ID
17

,0
00

3.
00

E+
06

2.
70

E+
06

1.
00

E+
09

5.
20

E+
06

BD
L

< 
33

0
< 

33
0

< 
33

0
An

th
ra

ce
ne

12
0-

12
-7

NA
ID

41
,0

00
1.

0E
+9

 (D
)

1.
60

E+
09

2.
90

E+
10

7.
30

E+
08

BD
L

< 
33

0
< 

33
0

< 
33

0
Be

nz
o(

a)
an

th
ra

ce
ne

 (Q
)

56
-5

5-
3

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
63

8
< 

33
0

<3
00

63
8

Be
nz

o(
b)

flu
or

an
th

en
e 

(Q
)

20
5-

99
-2

NA
NL

L
NL

L
ID

ID
ID

80
,0

00
BD

L
< 

33
0

< 
33

0
< 

33
0

Be
nz

o(
k)

flu
or

an
th

en
e 

(Q
)

20
7-

08
-9

NA
NL

L
NL

L
NL

V
NL

V
ID

8.
00

E+
05

BD
L

< 
33

0
< 

33
0

< 
33

0
Be

nz
o(

g,
h,

i)p
er

yl
en

e
19

1-
24

-2
NA

NL
L

NL
L

NL
V

NL
V

3.
50

E+
08

7.
00

E+
06

BD
L

< 
33

0
< 

33
0

< 
33

0
Be

nz
o(

a)
py

re
ne

 (Q
)

50
-3

2-
8

NA
NL

L
NL

L
NL

V
NL

V
1.

90
E+

06
8,

00
0

BD
L

< 
33

0
<  

33
0

< 
33

0
Ch

ry
se

ne
 (Q

)
21

8-
01

-9
NA

NL
L

NL
L

ID
ID

ID
8.

00
E+

06
45

1
< 

33
0

< 
33

0
45

1
Di

be
nz

o(
a,

h)
an

th
ra

ce
ne

 (Q
)

53
-7

0-
3

NA
NL

L
NL

L
NL

V
NL

V
ID

8,
00

0
BD

L
< 

33
0

< 
33

0
< 

33
0

Fl
uo

ra
nt

he
ne

20
6-

44
-0

NA
5,

50
0

7.
30

E+
05

1.
0E

+9
 (D

)
8.

90
E+

08
4.

10
E+

09
1.

30
E+

08
97

5
< 

33
0

< 
33

0
97

5
Fl

uo
re

ne
86

-7
3-

7
NA

5,
30

0
8.

90
E+

05
1.

0E
+9

 (D
)

1.
50

E+
08

4.
10

E+
09

8.
70

E+
07

BD
L

< 
33

0
< 

33
0

< 
33

0
In

de
no

(1
,2

,3
-c

d)
py

re
ne

 (Q
)

19
3-

39
-5

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
BD

L
< 

33
0

< 
33

0
< 

33
0

2-
M

et
hy

ln
ap

ht
ha

le
ne

91
-5

7-
6

NA
4,

20
0

1.
70

E+
05

4.
90

E+
06

1.
80

E+
06

2.
90

E+
08

2.
60

E+
07

BD
L

< 
33

0
< 

33
0

< 
33

0
Na

ph
th

al
en

e
91

-2
0-

3
NA

73
0

1.
00

E+
05

4.
70

E+
05

3.
50

E+
05

8.
80

E+
07

5.
20

E+
07

BD
L

< 
33

0
< 

33
0

< 
33

0
Ph

en
an

th
re

ne
85

-0
1-

8
NA

2,
10

0
1.

60
E+

05
5.

10
E+

06
1.

90
E+

05
2.

90
E+

06
5.

20
E+

06
72

7
< 

33
0

< 
33

0
72

7
Py

re
ne

12
9-

00
-0

NA
ID

4.
80

E+
05

1.
0E

+9
 (D

)
7.

80
E+

08
2.

90
E+

09
8.

40
E+

07
81

4
< 

33
0

< 
33

0
81

4
Vo

la
til

es
, V

OC
s, 

ug
/K

g

Al
l V

OC
s

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

BD
L

B D
L

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

Pa
ra

m
et

er
s*

*(
Re

fe
r t

o 
de

ta
ile

d 
la

bo
ra

to
ry

 re
po

rt
 

fo
r m

et
ho

d 
re

fe
re

nc
e 

da
ta

)

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

M
ax

im
um

 
Co

nc
en

tr
at

io
n

0-
1.

0'
6.

0-
7.

0'

11
/2

/2
0

11
/2

/2
0

B-
L-

01
S

B-
L-

01
D

99
33

-1
0

SB
-B

11
-1

6/
14

/1
8

3-
4'

11
36

2-
1

11
36

2-
2



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

74
40

-3
8-

2
5,

80
0

4,
60

0
4,

60
0

NL
V

NL
V

9.
10

E+
05

37
,0

00
3,

07
0

1,
50

0
1,

97
0

1,
66

0
3,

07
0

74
40

-3
9-

3
75

,0
00

  (
G)

1.
30

E+
06

NL
V

NL
V

1.
50

E+
08

1.
30

E+
08

14
7,

00
0

77
,3

00
14

7,
00

0
10

5,
00

0
83

,7
00

74
40

-4
3-

9
1,

20
0

  (
G,

X)
6,

00
0

NL
V

NL
V

2.
20

E+
06

2.
10

E+
06

BD
L

< 
20

0
< 

20
0

< 
20

0
< 

20
0

(C
r V

I c
rit

er
ia

)
74

40
-4

7-
3

18
,0

00
 (t

ot
al

)
3,

30
0

30
,0

00
NL

V
NL

V
2.

40
E+

05
9.

20
E+

06
7,

14
0

5,
57

0
7,

14
0

4,
69

0
4,

16
0

18
54

0-
29

-9
NA

3,
30

0
30

,0
00

NL
V

NL
V

2.
4E

+5
9.

2E
+6

BD
L

NS
NS

< 
2,

00
0

< 
2,

00
0

16
06

58
31

18
,0

00
 (t

ot
al

)
  (

G,
X)

1.
0E

+9
 (D

)
NL

V
NL

V
1.

50
+0

8
1.

0E
+9

 (D
)

4,
69

0
NS

NS
4,

69
0

4,
16

0
74

40
-5

0-
8

32
,0

00
  (

G)
5.

80
E+

06
NL

V
NL

V
5.

90
E+

07
7.

30
E+

07
25

,0
00

16
,4

00
23

,7
00

9,
47

0
25

,0
00

74
39

-9
2-

1
21

,0
00

  (
G,

X)
7.

00
E+

05
NL

V
NL

V
4.

40
E+

07
9.

0E
+5

 (D
D)

58
,0

00
32

,4
00

58
,0

00
22

,2
00

33
,9

00
, Z

)
Va

rie
s

13
0

50
 (M

); 
1.

2
1,

70
0

89
,0

00
62

,0
00

8.
80

E+
06

5.
80

E+
05

12
8

< 
50

12
8

< 
50

< 
50

77
82

-4
9-

2
41

0
40

0
4,

00
0

NL
V

NL
V

5.
90

E+
07

9.
60

E+
06

BD
L

< 
20

0
< 

20
0

< 
20

0
< 

20
0

74
40

-2
2-

4
1,

00
0

10
0 

(M
); 

27
13

,0
00

NL
V

NL
V

2.
90

E+
06

9.
00

E+
06

BD
L

< 
10

0
< 

10
0

< 
10

0
< 

10
0

74
40

-6
6-

6
47

,0
00

  (
G)

5.
00

E+
06

NL
V

NL
V

ID
6.

30
E+

08
28

,9
00

26
,2

00
27

,7
00

22
,7

00
28

,9
00

NA
s, 

ug
/K

g

en
e 

(Q
)

56
-5

5-
3

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
50

0
50

0
< 

33
0

< 
33

0
< 

33
0

he
ne

 (Q
)

20
7-

08
-9

NA
NL

L
NL

L
NL

V
NL

V
ID

8.
00

E+
05

40
5

40
5

< 
33

0
< 

33
0

< 
33

0
21

8-
01

-9
NA

NL
L

NL
L

ID
ID

ID
8.

00
E+

06
38

2
38

2
< 

33
0

< 
33

0
< 

33
0

20
6-

44
-0

NA
5,

50
0

7.
30

E+
05

1.
0E

+9
 (D

)
8.

90
E+

08
4.

10
E+

09
1.

30
E+

08
63

3
63

3
< 

33
0

< 
33

0
< 

33
0

12
9-

00
-0

NA
ID

4.
80

E+
05

1.
0E

+9
 (D

)
7.

80
E+

08
2.

90
E+

09
8.

40
E+

07
61

9
61

9
33

6
< 

33
0

< 
33

0
As

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

< 
33

0
< 

33
0

< 
33

0
< 

33
0

ug
/K

g

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

BD
L

BD
L

BD
L

Va
rie

s
NA

NL
L

NL
L

1.
60

E+
07

8.
10

E+
05

6.
50

E+
06

  (
T)

BD
L

< 
10

0
< 

10
0

NS
NS

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

m
et

er
s*

ed
 la

bo
ra

to
ry

 re
po

rt
 

re
fe

re
nc

e 
da

ta
)

B-
M

-0
1D

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

M
ax

im
um

 
Co

nc
en

tr
at

io
n

11
36

1-
3

11
36

1-
4

B-
M

-0
2S

B-
M

-0
2D

11
/2

/2
0

11
/2

/2
0

11
36

1-
1

11
36

1-
2

B-
M

-0
1S

0-
1.

0'
3.

0-
4.

0'
0-

1.
0'

3.
0-

4.
0'

11
/2

/2
0

11
/2

/2
0



#1
0

#1
1

#1
2

#1
4

#1
5

#1
6

#1
7

#1
8

#1
9

#2
0

74
40

-3
8-

2
5,

80
0

4,
60

0
4,

60
0

NL
V

NL
V

NL
V

NL
V

7.
20

E+
05

7,
60

0
4,

55
0

66
4

1,
05

0
1,

04
0

74
40

-3
9-

3
75

,0
00

1.
30

E+
06

  (
G)

NL
V

NL
V

NL
V

NL
V

3.
30

E+
08

3.
70

E+
07

32
7,

00
0

32
7,

00
0

11
2,

00
0

27
2,

00
0

74
40

-4
3-

9
1,

20
0

6,
00

0
  (

G,
X)

NL
V

NL
V

NL
V

NL
V

1.
70

E+
06

5.
50

E+
05

31
2

< 
20

0
25

4
31

2
74

40
-4

7-
3

18
,0

00
 (t

ot
al

)
30

,0
00

3,
30

0
NL

V
NL

V
NL

V
NL

V
2.

60
E+

05
2.

50
E+

06
8,

77
0

6,
70

0
4,

46
0

6,
62

0
18

54
0-

29
-9

NA
30

,0
00

3,
30

0
NL

V
NL

V
NL

V
NL

V
2.

6E
+5

2.
5E

+6
BD

L
< 

2,
00

0
< 

2,
00

0
< 

2,
00

0
16

06
58

31
18

,0
00

 (t
ot

al
)

1.
0E

+9
 (D

)
  (

G,
X)

NL
V

NL
V

NL
V

NL
V

3.
30

E-
08

7.
90

E+
08

6,
70

0
6,

70
0

4,
46

0
6,

62
0

74
40

-5
0-

8
32

,0
00

5.
80

E+
06

  (
G)

NL
V

NL
V

NL
V

NL
V

1.
30

E+
08

2.
00

E+
07

27
,0

00
9,

59
0

8,
28

0
13

,1
00

74
39

-9
2-

1
21

,0
00

7.
00

E+
05

  (
G,

X)
NL

V
NL

V
NL

V
NL

V
1.

00
E+

08
4.

00
E+

05
11

5,
00

0
22

,0
00

21
,8

00
18

,4
00

Va
rie

s
13

0
1,

70
0

50
 (M

); 
1.

2
48

,0
00

52
,0

00
52

,0
00

52
,0

00
2.

00
E+

07
1.

60
E+

05
14

1
57

82
< 

50
77

82
-4

9-
2

41
0

4,
00

0
40

0
NL

V
NL

V
NL

V
NL

V
1.

30
E+

08
2.

60
E+

06
BD

L
< 

20
0

< 
20

0
< 

20
0

74
40

-2
2-

4
1,

00
0

4,
50

0
10

0 
(M

); 
27

NL
V

NL
V

NL
V

NL
V

6.
70

E+
06

2.
50

E+
06

BD
L

< 
10

0
< 

10
0

< 
10

0
74

40
-6

6-
6

47
,0

00
2.

40
E+

06
  (

G)
NL

V
NL

V
NL

V
NL

V
ID

1.
70

E+
08

11
7,

00
0

27
,1

00
24

,6
00

32
,4

00

83
-3

2-
9

NA
3.

00
E+

05
8,

70
0

1.
90

E+
08

8.
10

E+
07

8.
10

E+
07

8.
10

E+
07

1.
40

E+
10

4.
10

E+
07

BD
L

< 
33

0
< 

33
0

< 
33

0
20

8-
96

-8
NA

5,
90

0
ID

1.
60

E+
06

2.
20

E+
06

2.
20

E+
06

2.
20

E+
06

2.
30

E+
09

1.
60

E+
06

BD
L

< 
33

0
< 

33
0

< 
33

0
12

0-
12

-7
NA

41
,0

00
ID

1.
0E

+9
 (D

)
1.

40
E+

09
1.

40
E+

09
1.

40
E+

09
6.

70
E+

10
2.

30
E+

08
BD

L
< 

33
0

< 
33

0
< 

33
0

56
-5

5-
3

NA
NL

L
NL

L
NL

V
NL

V
NL

V
NL

V
ID

20
,0

00
48

7
< 

33
0

< 
33

0
< 

33
0

20
5-

99
-2

NA
NL

L
NL

L
ID

ID
ID

ID
ID

20
,0

00
47

6
< 

33
0

< 
33

0
< 

33
0

20
7-

08
-9

NA
NL

L
NL

L
NL

V
NL

V
NL

V
NL

V
ID

2.
00

E+
05

BD
L

< 
33

0
< 

33
0

< 
33

0
19

1-
24

-2
NA

NL
L

NL
L

NL
V

NL
V

NL
V

NL
V

8.
00

E+
08

2.
50

E+
06

BD
L

< 
33

0
< 

33
0

< 
33

0
50

-3
2-

8
NA

NL
L

NL
L

NL
V

NL
V

NL
V

NL
V

1.
50

E+
06

2,
00

0
40

0
< 

33
0

< 
33

0
< 

33
0

21
8-

01
-9

NA
NL

L
NL

L
ID

ID
ID

ID
ID

2.
00

E+
06

51
4

< 
33

0
< 

33
0

< 
33

0
53

-7
0-

3
NA

NL
L

NL
L

NL
V

NL
V

NL
V

NL
V

ID
2,

00
0

BD
L

< 
33

0
< 

33
0

< 
33

0
20

6-
44

-0
NA

7.
30

E+
05

5,
50

0
1.

0E
+9

 (D
)

7.
40

E+
08

7.
40

E+
08

7.
40

E+
08

9.
30

E+
09

4.
60

E+
07

45
6

< 
33

0
< 

33
0

< 
33

0
86

-7
3-

7
NA

3.
90

E+
05

5,
30

0
5.

80
E+

08
1.

30
E+

08
1.

30
E+

08
1.

30
E+

08
9.

30
E+

09
2.

70
E+

07
BD

L
< 

33
0

< 
33

0
< 

33
0

19
3-

39
-5

NA
NL

L
NL

L
NL

V
NL

V
NL

V
NL

V
ID

20
,0

00
BD

L
< 

33
0

< 
33

0
< 

33
0

91
-5

7-
6

NA
57

,0
00

4,
20

0
2.

70
E+

06
1.

50
E+

06
1.

50
E+

06
1.

50
E+

06
6.

70
E+

08
8.

10
E+

06
BD

L
< 

33
0

< 
33

0
< 

33
0

91
-2

0-
3

NA
35

,0
00

73
0

2.
50

E+
05

3.
00

E+
05

3.
00

E+
05

3.
00

E+
05

2.
00

E+
08

1.
60

E+
07

BD
L

< 
33

0
< 

33
0

< 
33

0
85

-0
1-

8
NA

56
,0

00
2,

10
0

2.
80

E+
06

1.
60

E+
05

1.
60

E+
05

1.
60

E+
05

6.
70

E+
06

1.
60

E+
06

BD
L

< 
33

0
< 

33
0

< 
33

0
12

9-
00

-0
NA

4.
80

E+
05

ID
1.

0E
+9

 (D
)

6.
50

E+
08

6.
50

E+
08

6.
50

E+
08

6.
70

E+
09

2.
90

E+
07

43
3

< 
33

0
< 

33
0

< 
33

0

10
0-

41
-4

NA
1,

50
0

36
0

87
,0

00
7.

20
E+

05
1.

00
E+

06
2.

20
E+

06
1.

00
E+

10
2.

2E
+7

 (C
) 

55
< 

50
< 

50
< 

50
10

8-
88

-3
NA

16
,0

00
5,

40
0

3.
3E

+5
 (C

) 
2.

80
E+

06
5.

10
E+

06
1.

20
E+

07
2.

70
E+

10
5.

0E
+7

 (C
) 

29
1

< 
10

0
< 

10
0

< 
10

0
95

-6
3-

6
NA

2,
10

0
57

0
4.

3E
+6

 (C
) 

2.
10

E+
07

5.
00

E+
08

5.
00

E+
08

8.
20

E+
10

3.
2E

+7
 (C

) 
13

1
< 

10
0

< 
10

0
< 

10
0

13
30

-2
0-

7
NA

5,
60

0
98

0
6.

3E
+6

 (C
) 

4.
60

E+
07

6.
10

E+
07

1.
30

E+
08

2.
90

E+
11

4.
1E

+8
 (C

) 
32

7
< 

15
0

< 
15

0
<1

50
Va

rie
s

NA
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
BD

L
BD

L
BD

L
BD

L

La
b 

ID

Sa
m

pl
e 

ID

Re
sid

en
tia

l S
oi

l 
Vo

la
til

iza
tio

n 
to

 
In

do
or

 A
ir 

In
ha

la
tio

n 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Re
sid

en
tia

l 
Fi

ni
te

 V
SI

C 
fo

r 2
 

M
et

er
 S

ou
rc

e 
Th

ick
ne

ss

11
34

8-
2

11
34

8-
3

B-
N-

01
B-

N-
03

B-
N-

02

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

rt
 fo

r 
0-

1.
0'

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

Re
sid

en
tia

l 
Fi

ni
te

 V
SI

C 
fo

r 5
 

M
et

er
 S

ou
rc

e 
Th

ick
ne

ss

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 &
 R

BS
Ls

11
34

8-
1

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

M
ax

im
um

 
Co

nc
en

tr
at

io
n

10
/2

8/
20

10
/2

8/
20

10
/2

8/
20

0-
1.

0'
0-

1.
0'



#1
0

#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

#2
8

Kg

74
40

-3
8-

2
5,

80
0

4,
60

0
4,

60
0

NL
V

NL
V

9.
10

E+
05

37
,0

00
3,

61
0

1,
50

0
1,

59
0

1,
07

0
74

40
-3

9-
3

75
,0

00
  (

G)
1.

30
E+

06
NL

V
NL

V
1.

50
E+

08
1.

30
E+

08
92

,6
00

89
,7

00
92

,6
00

88
,1

00
74

40
-4

3-
9

1,
20

0
  (

G,
X)

6,
00

0
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
25

1
20

5
< 

20
0

25
1

ot
al

 (C
r V

I c
rit

er
ia

)
74

40
-4

7-
3

18
,0

00
 (t

ot
al

)
3,

30
0

30
,0

00
NL

V
NL

V
2.

40
E+

05
9.

20
E+

06
7,

60
0

3,
90

0
6,

02
0

6,
09

0
18

54
0-

29
-9

NA
3,

30
0

30
,0

00
NL

V
NL

V
2.

4E
+5

9.
2E

+6
BD

L
< 

2,
00

0
< 

2,
00

0
< 

2,
00

0
16

06
58

31
18

,0
00

 (t
ot

al
)

  (
G,

X)
1.

0E
+9

 (D
)

NL
V

NL
V

1.
50

+0
8

1.
0E

+9
 (D

)
6,

09
0

3,
90

0
6,

02
0

6,
09

0
74

40
-5

0-
8

32
,0

00
  (

G)
5.

80
E+

06
NL

V
NL

V
5.

90
E+

07
7.

30
E+

07
17

,9
00

17
,9

00
8,

75
0

8,
37

0
74

39
-9

2-
1

21
,0

00
  (

G,
X)

7.
00

E+
05

NL
V

NL
V

4.
40

E+
07

9.
0E

+5
 (D

D)
33

,9
00

33
,9

00
19

,5
00

19
,2

00
al

 (B
, Z

)
Va

rie
s

13
0

50
 (M

); 
1.

2
1,

70
0

89
,0

00
62

,0
00

8.
80

E+
06

5.
80

E+
05

96
96

< 
50

< 
50

77
82

-4
9-

2
41

0
40

0
4,

00
0

NL
V

NL
V

5.
90

E+
07

9.
60

E+
06

BD
L

< 
20

0
< 

20
0

< 
20

0
74

40
-2

2-
4

1,
00

0
10

0 
(M

); 
27

13
,0

00
NL

V
NL

V
2.

90
E+

06
9.

00
E+

06
BD

L
< 

10
0

< 
10

0
< 

10
0

74
40

-6
6-

6
47

,0
00

  (
G)

5.
00

E+
06

NL
V

NL
V

ID
6.

30
E+

08
70

,0
00

33
,8

00
34

,0
00

28
,7

00
s, 

PN
As

, u
g/

Kg

hr
ac

en
e 

(Q
)

56
-5

5-
3

NA
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
56

8
56

8
< 

33
0

43
1

ra
nt

he
ne

 (Q
)

20
7-

08
-9

NA
NL

L
NL

L
NL

V
NL

V
ID

8.
00

E+
05

40
4

40
4

< 
33

0
33

4
en

e 
(Q

)
50

-3
2-

8
NA

NL
L

NL
L

NL
V

NL
V

1.
90

E+
06

8,
00

0
34

3
34

3
< 

33
0

< 
33

0
21

8-
01

-9
NA

NL
L

NL
L

ID
ID

ID
8.

00
E+

06
36

4
< 

33
0

< 
33

0
36

4
e

20
6-

44
-0

NA
5,

50
0

7.
30

E+
05

1.
0E

+9
 (D

)
8.

90
E+

08
4.

10
E+

09
1.

30
E+

08
47

9
34

5
< 

33
0

47
9

12
9-

00
-0

NA
ID

4.
80

E+
05

1.
0E

+9
 (D

)
7.

80
E+

08
2.

90
E+

09
8.

40
E+

07
52

3
52

3
< 

33
0

49
9

g 
PN

As
Va

rie
s

NA
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
BD

L
< 

33
0

< 
33

0
< 

33
0

OC
s,

 u
g/

Kg

Va
rio

us
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

BD
L

BD
L

Va
rio

us
NA

NL
L

NL
L

1.
60

E+
07

8.
10

E+
05

6.
50

E+
06

  (
T)

BD
L

< 
10

0
NS

NS

10
/2

8/
20

10
/2

8/
20

10
/2

8/
20

6.
0-

7.
0'

0-
1.

0'
0-

1.
0'

11
34

7-
1

11
34

7-
2

11
34

7-
3

B-
O

-0
1

B-
O

-0
2

B-
O

-0
3

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

M
ax

im
um

 
Co

nc
en

tr
at

io
n

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

Pa
ra

m
et

er
s*

o 
de

ta
ile

d 
la

bo
ra

to
ry

 re
po

rt
 fo

r 
m

et
ho

d 
re

fe
re

nc
e 

da
ta

)

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

S

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID



#1
0

#1
2

#2
1

#2
2

#2
3

#2
4

#2
5

#2
6

#2
7

#2
8

g

74
40

-3
8-

2
5,

80
0

4,
60

0
4,

60
0

NL
V

NL
V

NL
V

NL
V

9.
10

E+
05

37
,0

00
3,

52
0

84
4

74
40

-3
9-

3
75

,0
00

  (
G)

1.
30

E+
06

NL
V

NL
V

NL
V

NL
V

1.
50

E+
08

1.
30

E+
08

14
2,

00
0

57
,9

00
74

40
-4

3-
9

1,
20

0
  (

G,
X)

6,
00

0
NL

V
NL

V
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
20

4
20

4
ot

al
 (C

r V
I c

rit
er

ia
)

74
40

-4
7-

3
18

,0
00

 (t
ot

al
)

3,
30

0
30

,0
00

NL
V

NL
V

NL
V

NL
V

2.
40

E+
05

9.
20

E+
06

5,
59

0
2,

77
0

18
54

0-
29

-9
N

A
3,

30
0

30
,0

00
N

LV
N

LV
N

LV
N

LV
2.

4E
+5

9.
2E

+6
< 

2,
00

0
NS

16
06

58
31

18
,0

00
 (t

ot
al

)
  (

G,
X)

1.
0E

+9
 (D

)
NL

V
NL

V
NL

V
NL

V
1.

50
+0

8
1.

0E
+9

 (D
)

5,
59

0
NS

74
40

-5
0-

8
32

,0
00

  (
G)

5.
80

E+
06

NL
V

NL
V

NL
V

NL
V

5.
90

E+
07

7.
30

E+
07

13
,9

00
5,

98
0

74
39

-9
2-

1
21

,0
00

  (
G,

X)
7.

00
E+

05
NL

V
NL

V
NL

V
NL

V
4.

40
E+

07
9.

0E
+5

 (D
D)

22
,9

00
11

,3
00

al
 (B

, Z
)

Va
rie

s
13

0
50

 (M
); 

1.
2

1,
70

0
89

,0
00

62
,0

00
62

,0
00

62
,0

00
8.

80
E+

06
5.

80
E+

05
5,

65
0

<  
50

77
82

-4
9-

2
41

0
40

0
4,

00
0

NL
V

NL
V

NL
V

NL
V

5.
90

E+
07

9.
60

E+
06

BD
L

< 
20

0
74

40
-2

2-
4

1,
00

0
10

0 
(M

); 
27

13
,0

00
NL

V
NL

V
NL

V
NL

V
2.

90
E+

06
9.

00
E+

06
BD

L
< 

10
0

74
40

-6
6-

6
47

,0
00

  (
G)

5.
00

E+
06

NL
V

NL
V

NL
V

NL
V

ID
6.

30
E+

08
23

,4
00

16
,8

00
s, 

PN
As

, u
g/

Kg

ra
ce

ne
 (Q

)
56

-5
5-

3
NA

NL
L

NL
L

NL
V

NL
V

NL
V

NL
V

ID
80

,0
00

35
5

< 
33

0
g 

 P
NA

s
Va

rie
s

NA
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
BD

L
<3

00
Cs

, u
g/

Kg

Va
rie

s
NA

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

BD
L

BD
L

0-
1.

0'
1

M
ax

im
um

 
Co

nc
en

tr
at

io
n

11
34

6-
1

B-
P-

01
S

10
/2

8/
20

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rf
ac

e 
W

at
er

 
In

te
rf

ac
e 

Pr
ot

ec
tio

n 
Cr

ite
ria

 

Ch
em

ica
l 

Ab
st

ra
ct

 
Se

rv
ice

 
Nu

m
be

r

St
at

ew
id

e 
De

fa
ul

t 
Ba

ck
gr

ou
nd

 
Le

ve
ls

Pa
ra

m
et

er
s*

de
ta

ile
d 

la
bo

ra
to

ry
 re

po
rt

 fo
r 

et
ho

d 
re

fe
re

nc
e 

da
ta

)

No
n-

Re
sid

en
tia

l 
Fi

ni
te

 V
SI

C 
fo

r 2
 

M
et

er
 S

ou
rc

e 
Th

ick
ne

ss

No
n-

Re
sid

en
tia

l 
In

fin
ite

 S
ou

rc
e 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h

No
n-

Re
sid

en
tia

l 
Fi

ni
te

 V
SI

C 
fo

r 5
 

M
et

er
 S

ou
rc

e 
Th

ick
ne

ss



#1
#2

#3
#4

#5
#7

#8
#9

10
 (A

)
10

 (A
)

10
NL

V
NL

V
NA

ID
20

5
8

20
5

9
12

< 
5

5
7

2,
00

0 
(A

)
2,

00
0 

(A
)

  (
G)

NL
V

NL
V

NA
ID

1,
38

0
51

4
1,

38
0

65
3

18
5

16
7

33
4

43
5

5.
0 

(A
)

5.
0 

(A
)

  (
G,

X)
NL

V
NL

V
NA

ID
BD

L
< 

1
< 

1
< 

1
< 

1
< 

1
< 

1
< 

1
10

0 
(A

)
10

0 
(A

)
11

NL
V

NL
V

NA
ID

14
6

< 
5

< 
5

< 
5

6
< 

5
< 

5
1,

00
0 

(E
)

1,
00

0 
(E

)
  (

G)
NL

V
NL

V
NA

ID
12

7
< 

4
< 

4
< 

4
12

6
5

4.
0 

(L
)

4.
0 

(L
)

  (
G,

X)
NL

V
NL

V
NA

ID
6

4
< 

3
< 

3
6

< 
3

< 
3

< 
3

2.
0 

(A
)

2.
0 

(A
)

0.
00

13
56

 (S
)

56
 (S

)
56

ID
BD

L
< 

0.
2

< 
0.

2
< 

0.
2

< 
0.

2
< 

0.
2

< 
0.

2
< 

0.
2

50
 (A

)
50

 (A
)

5.
0

NL
V

NL
V

NA
ID

BD
L

< 
5

< 
5

< 
5

< 
5

< 
5

< 
5

< 
5

34
98

0.
2 

(M
); 

0.
06

NL
V

NL
V

NA
ID

BD
L

< 
0.

2
< 

0.
2

< 
0.

2
< 

0.
2

< 
0.

2
< 

0.
2

< 
0.

2
2,

40
0

5,
00

0 
(E

)
  (

G)
NL

V
NL

V
NA

ID
BD

L
< 

50
< 

50
< 

50
< 

50
< 

50
< 

50
< 

50

21
0 

(S
)

21
0 

(S
)

1.
6

21
0 

(S
)

21
0 

(S
)

20
6

ID
1

< 
1

< 
1

< 
1

< 
1

< 
1

< 
1

< 
1

52
15

0
2.

0 
(M

); 
1.

7
1,

00
0 

(S
)

1,
00

0 
(S

)
1,

00
0

ID
3

< 
2

< 
2

< 
2

< 
2

< 
2

< 
2

< 
2

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
BD

L
BD

L
BD

L
BD

L
BD

L
BD

L
BD

L
BD

L

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
Va

rie
s

Va
rie

s
BD

L
BD

L
BD

L
BD

L
BD

L
BD

L
BD

L
BD

L

0.
5 

(A
)

0.
5 

(A
)

0.
2 

(M
); 

2.
6E

-5
45

 (S
)

45
 (S

)
44

.7
ID

BD
L

NS
NS

NS
NS

BD
L

NS
NS

8
8

12
,0

00
(X

)
NC

NC
NA

NC
5.

3
BD

L
NS

NS
NS

NS
NS

NS
16

16
12

(X
)

NC
NC

NA
NC

2.
5

2.
4

NS
NS

NS
NS

NS
NS

NC
NC

NC
NC

NC
NA

NC
9.

8
BD

L
NS

NS
NS

NS
NS

NS
51

51
NC

NC
NC

NA
NC

4.
7

BD
L

NS
NS

NS
NS

NS
NS

NC
NC

NC
NC

NC
NA

NC
5.

4
BD

L
NS

NS
NS

NS
NS

NS
Va

rie
s

Va
rie

s
Va

rie
s

NC
NC

NA
NC

BD
L

BD
L

NS
NS

NS
NS

NS
NS

M
ax

im
um

 
Co

nc
en

tr
at

io
n

Sa
m

pl
e 

Lo
ca

tio
n

Co
lle

ct
io

n 
Da

te

De
pt

h

W
at

er
 

So
lu

bi
lit

y

Fl
am

m
ab

ili
ty

 
an

d 
Ex

pl
os

iv
ity

 
Sc

re
en

in
g 

Le
ve

l

RC
C/

NR
CC

Re
sid

en
tia

l 
Dr

in
ki

ng
 

W
at

er
 C

rit
er

ia

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 

W
at

er
 C

rit
er

ia
 Gr

ou
nd

w
at

er
 S

ur
fa

ce
 

W
at

er
 In

te
rf

ac
e 

Cr
ite

ria
 

Re
sid

en
tia

l 
Gr

ou
nd

w
at

er
 

Vo
la

til
iza

tio
n 

to
 

In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
Gr

ou
nd

w
at

er
 

Vo
la

til
iza

tio
n 

to
 In

do
or

 A
ir 

In
ha

la
tio

n 
Cr

ite
ria

 

RC
C

NR
CC

NR
CC

NR
CC

NR
CC

NR
CC

NR
CC

B-
J-0

3/
M

W
B-

L-
01

/M
W

B-
M

B-
B-

01
/M

W
B-

B-
05

/M
W

B-
D-

01
/ 

M
W

B-
E-

02
/ M

W
B-

F-
02

/M
W

11
11

/1
7/

20
11

/1
7/

20
11

/2
0/

20
11

/2
0/

20
11

/1
8/

20

9.
0-

14
.0

'
16

.0
-2

1.
0'

8.
0-

13
.0

'
4.

0-
9.

0'
1.

0-
6.

0'

11
/1

2/
20

13
.0

-1
8.

0'
5.

0-
10

.0
'

9

11
/1

8/
20



Ta
bl

e 
3:

 S
um

m
ar

y 
of

 S
ur

fa
ce

 W
at

er
 A

na
ly

tic
al

 D
at

a
Re

ac
h 

Fl
in

t R
iv

er
 R

es
to

ra
tio

n 
Pr

oj
ec

t
Fl

in
t, 

M
ic

hi
ga

n
AK

T 
Pe

er
le

ss
 P

ro
je

ct
 N

o.
 1

37
27

s

LA
BO

RA
TY

 A
NA

LY
TI

CA
L R

ES
UL

TS
Ba

ct
er

ia

To
ta

l C
ol

ifo
rm

Pr
es

en
t

Pr
es

en
t

Pr
es

en
t

Pr
es

en
t

E.
 co

li
Pr

es
en

t
Pr

es
en

t
Pr

es
en

t
Pr

es
en

t
An

io
ns

Ni
tr

at
e 
μg

/L
56

9
56

8
56

0
57

1
Ni

tr
ite

 μ
g/

L
ND

ND
ND

ND
Ge

ne
ra

l P
ar

am
et

er
s

Am
m

on
ia

 μ
g/

L
66

72
10

4
69

To
ta

l P
ho

sp
ho

ro
us

 μ
g/

L
ND

ND
ND

ND
5-

Da
y 

BO
D 

m
g/

L
ND

ND
ND

ND
CO

D 
m

g/
L

27
25

24
21

Fi
el

d 
Pa

ra
m

et
er

s
Te

m
pe

ra
tu

re
 C

°
0.

9
0.

9
0.

8
0.

9
Di

ss
ol

ve
d 

Ox
yg

en
 %

24
.2

22
.2

28
.3

18
.3

Di
ss

ol
ve

d 
Ox

yg
en

 m
g/

L
3.

42
3.

15
4.

00
2.

59
Co

nd
uc

tiv
ity

0.
42

5
0.

44
2

0.
46

3
0.

46
2

To
ta

l D
iss

ol
ve

d 
So

lid
s (

TD
S)

0.
51

90
0.

53
24

0.
55

64
0.

54
27

Sa
lin

ity
0.

38
0.

40
0.

41
0.

40
pH

7.
50

7.
44

7.
32

7.
38

Ox
yg

en
 R

ed
uc

tio
n 

Po
te

nt
ia

l (
OR

P)
21

0.
1

21
5.

9
21

0.
6

19
3.

1
Tu

rb
id

ity
 N

TU
s

>2
,0

00
>2

,0
00

>2
,0

00
>2

,0
00

SW
-0

7

1/
5/

21
1/

5/
21

1/
5/

21
1/

5/
21

Pa
ra

m
et

er
s*

SW
-1

0
SW

-0
9

Sa
m

pl
e 

ID

Co
lle

ct
io

n 
Da

te

SW
-0

8



#1
2

#2
1

#2
2

#2
3

#2
6

#2
7

4,
60

0
4,

60
0

NL
V

NL
V

9.
10

E+
05

37
,0

00
32

8
1,

66
0

2,
87

0
1,

04
0

2,
80

0
1,

78
0

1,
84

0
1,

43
0

0
  (

G)
1.

30
E+

06
NL

V
NL

V
1.

50
E+

08
1.

30
E+

08
26

,3
00

73
,9

00
12

9,
00

0
70

,7
00

12
5,

00
0

83
,6

00
45

,8
00

36
,7

00
  (

G,
X)

6,
00

0
NL

V
NL

V
2.

20
E+

06
2.

10
E+

06
< 

20
0

< 
20

0
< 

20
0

27
9

< 
20

0
< 

20
0

< 
20

0
< 

20
0

ot
al

)
3,

30
0

30
,0

00
NL

V
NL

V
2.

40
E+

05
9.

20
E+

06
< 

20
00

5,
44

0
5,

21
0

2,
79

0
11

,6
00

4,
13

0
5,

47
0

3,
39

0
3,

30
0

30
,0

00
NL

V
NL

V
2.

4E
+5

9.
2E

+6
NS

<2
,0

00
<2

,0
00

NS
<2

,0
00

<2
,0

00
<2

,0
00

<2
,0

00
ot

al
)

  (
G,

X)
1.

0E
+9

 (D
)

NL
V

NL
V

1.
50

+0
8

1.
0E

+9
 (D

)
NS

5,
44

0
5,

21
0

NS
11

,6
00

4,
13

0
5,

47
0

3,
39

0
0

  (
G)

5.
80

E+
06

NL
V

NL
V

5.
90

E+
07

7.
30

E+
07

1,
88

0
5,

74
0

6,
12

0
4,

24
0

10
,1

00
4,

14
0

4,
34

0
4,

52
0

0
  (

G,
X)

7.
00

E+
05

NL
V

NL
V

4.
40

E+
07

9.
0E

+5
 (D

D)
1,

94
0

10
,4

00
10

,0
00

7,
19

0
66

,8
00

4,
86

0
7,

79
0

5,
31

0
50

 (M
); 

1.
2

1,
70

0
89

,0
00

62
,0

00
8.

80
E+

06
5.

80
E+

05
< 

50
< 

50
< 

50
< 

50
< 

50
< 

50
< 

50
< 

50
40

0
4,

00
0

NL
V

NL
V

5.
90

E+
07

9.
60

E+
06

< 
20

0
< 

20
0

< 
20

0
< 

20
0

< 
20

0
< 

20
0

< 
20

0
< 

20
0

10
0 

(M
); 

27
13

,0
00

NL
V

NL
V

2.
90

E+
06

9.
00

E+
06

< 
10

0
< 

10
0

< 
10

0
< 

10
0

< 
10

0
< 

10
0

< 
10

0
< 

10
0

0
  (

G)
5.

00
E+

06
NL

V
NL

V
ID

6.
30

E+
08

4,
80

0
21

,0
00

27
,4

00
18

,6
00

26
,2

00
15

,6
00

24
,4

00
56

,6
00

NL
L

NL
L

NL
V

NL
V

ID
80

,0
00

< 
33

0
< 

33
0

74
1

< 
33

0
< 

33
0

35
3

1,
44

0
< 

33
0

NL
L

NL
L

ID
ID

ID
80

,0
00

< 
33

0
< 

33
0

41
8

< 
33

0
< 

33
0

< 
33

0
95

1
< 

33
0

NL
L

NL
L

NL
V

NL
V

ID
8.

0E
+5

< 
33

0
< 

33
0

1,
14

0
< 

33
0

< 
33

0
< 

33
0

1,
24

0
< 

33
0

NL
L

NL
L

NL
V

NL
V

3.
5E

+8
7.

0E
+6

< 
33

0
< 

33
0

52
4

< 
33

0
< 

33
0

< 
33

0
94

9
< 

33
0

NL
L

NL
L

NL
V

NL
V

1.
9E

+6
8,

00
0

< 
33

0
< 

33
0

64
3

< 
33

0
< 

33
0

< 
33

0
1,

02
0

< 
33

0
NL

L
NL

L
NL

V
NL

V
8.

9E
+8

1.
2E

+7
 (C

)
34

5
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

1.
2E

+5
 (X

)
5.

0E
+6

 (C
)

NL
V

NL
V

2.
1E

+1
0

1.
2E

+8
 (C

)
54

1
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

NL
L

NL
L

ID
ID

ID
8.

0E
+6

< 
33

0
< 

33
0

1,
48

0
< 

33
0

< 
33

0
39

8
2,

11
0

< 
33

0
ID

2.
9E

+8
 (C

)
NL

V
NL

V
1.

4E
+1

0
2.

0E
+7

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

< 
33

0
< 

33
0

5,
50

0
7.

3E
+5

1.
0E

+9
 (D

)
8.

9E
+8

4.
1E

+9
1.

3E
+8

< 
33

0
< 

33
0

2,
59

0
< 

33
0

< 
33

0
83

5
4,

23
0

< 
33

0
NL

L
NL

L
NL

V
NL

V
ID

80
,0

00
< 

33
0

< 
33

0
45

5
< 

33
0

< 
33

0
< 

33
0

73
8

< 
33

0
2,

10
0

1.
6E

+5
5.

1E
+6

1.
9E

+5
2.

9E
+6

5.
2E

+6
< 

33
0

< 
33

0
1,

05
0

< 
33

0
< 

33
0

41
5

1,
78

0
< 

33
0

ID
4.

8E
+5

1.
0E

+9
 (D

)
7.

8E
+8

2.
9E

+9
8.

4E
+7

< 
33

0
33

9
2,

31
0

53
1

< 
33

0
75

8
3,

62
0

< 
33

0
s

Va
rio

us
Va

rio
us

Va
rio

us
Va

rio
us

Va
rio

us
Va

rio
us

BD
L

BD
L

BD
L

BD
L

BD
L

BD
L

BD
L

BD
L

s
Va

rio
us

Va
rio

us
Va

rio
us

Va
rio

us
Va

rio
us

Va
rio

us
BD

L
BD

L
BD

L
BD

L
NS

NS
NS

NS

1.
5'

-2
.0

'
4.

0'
-4

.5
'

SS
-7

D
SS

-8
S

SS
-8

D

12
/9

/2
0

12
/9

/2
0

12
/9

/2
0

SS
-5

D

12
/8

/2
0

SS
-6

S

12
/8

/2
0

12
/8

/2
0

SS
-6

D
SS

-7
S

12
/9

/2
0

11
45

0-
1

11
45

0-
2

11
45

0-
3

11
45

0-
4

12
/8

/2
0

SS
-5

S

11
44

8-
9

11
44

8-
10

11
44

8-
11

11
44

8-
12

2.
0'

-2
.5

'
5.

5'
-6

.0
'

2.
0'

-2
.5

'
5.

5'
-6

.0
'

2.
0'

-2
.5

'
5.

5'
-6

.0
'

No
n-

Re
sid

en
tia

l 
Dr

in
ki

ng
 W

at
er

 
Pr

ot
ec

tio
n 

Cr
ite

ria

No
n-

Re
sid

en
tia

l 
So

il 
Vo

la
til

iza
tio

n 
to

 In
do

or
 A

ir 
In

ha
la

tio
n 

Cr
ite

ria
 

Gr
ou

nd
w

at
er

 
Su

rfa
ce

 W
at

er
 

In
te

rfa
ce

 
Pr

ot
ec

tio
n 

Cr
ite

ria
 

de
 

t un
d 

No
n-

Re
sid

en
tia

l 
In

fin
ite

 So
ur

ce
 

Vo
la

til
e 

So
il 

In
ha

la
tio

n 
Cr

ite
ria

 (V
SI

C)
 

La
b 

ID

Sa
m

pl
e 

ID

No
n-

Re
sid

en
tia

l 
Pa

rt
icu

la
te

 S
oi

l 
In

ha
la

tio
n 

Cr
ite

ria
 

No
n-

Re
sid

en
tia

l 
Di

re
ct

 C
on

ta
ct

 
Cr

ite
ria

 

Co
lle

ct
io

n 
Da

te

De
pt

h



37324-23-5 NA NA NA NA <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
11100-14-4 NA NA NA NA <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
1336-36-3 NA 8.10E+05 6.50E+06 (T) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

309-00-2 NA 2.0E+5 8.0E+5 4,300 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
57-74-9 NA 4.2E+6 2.1E+7 1.5E+5 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25
72-54-8 NA NLV 5.6E+7 4.0E+5 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
72-55-9 NA NLV 4.0E+7 1.9E+5 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
50-29-3 NA NLV 4.0E+7 2.8E+5 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
60-57-1 NA 64,000 8.5E+5 4,700 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

959-98-8 NA NA NA NA <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
33213-65-9 NA NA NA NA <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

72-20-8 NA NLV ID 1.9E+5 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
76-44-8 NA 2.1E+5 3.0E+6 23,000 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

1024-57-3 NA NLV 1.5E+6 9,500 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
87-68-3 NA 4.6E+5 1.8E+8 4.7E+5 (C) <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330

e 319-84-6 NA 41,000 2.1E+6 12,000 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
319-85-7 NA NLV 7.4E+6 25,000 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
58-89-9 NA ID ID 42,000 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
72-43-5 NA ID ID 5.6E+6 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

8001-35-2 NA NLV 1.2E+7 85,000 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170

62-53-3 NA NLV 2.9E+7 1.5E+6 <330 <330 <330 <330 <330 <330 700 660 640 <330 610 500 <330 <330 <330
103-33-3 NA 2.1E+6 1.3E+8 6.6E+5 <330 <330 <1,000 <330 <330 <330 <930 2,300 <1,900 <330 <930 <330 <330 <330 <330
100-51-6 NA NLV 1.5E+11 1.0E+9 (C,D) <3,300 <3,300 <3,300 <3,300 <3,300 <3,300 <3,300 <3,300 <3,300 <3,300 <3,300 <3,300 <3,300 <3,300 <3,300
101-55-3 NA NA NA NA <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
85 68 7 NA NLV 2 1E+10 1 2E+8 (C) <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <33085-68-7 NA NLV 2.1E+10 1.2E+8 (C) <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
86-74-8 NA NLV 7.8E+7 2.4E+6 <330 <330 2,200 <330 <330 <330 <930 <2,200 <1,900 <330 <930 <330 <330 <330 <330
59-50-7 NA NLV ID 1.5E+7 <280 <280 <280 <280 <280 <280 <280 <440 <370 <280 <280 <280 <280 <280 <280

7005-72-3 NA NA NA NA <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
111-44-4 NA 13,000 1.2E+7 58,000 <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
111-91-1 NA NA NA NA <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
108-60-1 NA NA NA NA <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
91-58-7 NA ID ID 1.8E+8 <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
95-57-8 NA 1.1E+6 5.3E+8 4.5E+6 <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330

132-64-9 NA 1.6E+5 2.9E+6 ID <330 <330 860 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
120-83-2 NA NLV 2.3E+9 3.9E+6 (C,DD) <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
84-66-2 NA NLV 1.5E+9 5.5E+8 (C) <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330

105-67-9 NA NLV 2.1E+9 3.6E+7 <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
606-20-2 NA NA NA NA <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
131-11-3 NA NLV 1.5E+9 1.0E+9 (C,D) <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
84-74-2 NA NLV 1.5E+9 8.7E+7 (C) 340 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
51-28-5 NA NA NA NA <830 <880 <4,000 <830 <830 <830 <3,700 <8,700 <7,500 <830 <3,700 <830 <830 <830 <830

121-14-2 NA NLV 2.0E+7 2.2E+5 <330 <330 <1,000 <330 <330 <330 <930 <2,200 7,300 <330 3,700 690 <330 <330 <330
117-84-0 NA NLV 1.4E+10 2.0E+7 <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
117-81-7 NA NLV 8.9E+8 1.2E+7 (C) <330 <330 <1,000 <330 1,000 <330 <930 <2,200 <1,900 <330 <930 480 <330 <330 <330
118-74-1 NA 56,000 8.5E+6 37,000 <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
87-68-3 NA 4.6E+5 1.8E+8 4.7E+5 (C) <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330

C-56) 77-47-4 NA 60,000 5.9E+6 6.7E+6 (C) <330 <330 <1,000 <330 <330 <330 <930 <2,200 <1,900 <330 <930 <330 <330 <330 <330
67-72-1 NA 6.6E+5 1.0E+8 7.3E+5 <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
78-59-1 NA NLV 8.2E+9 2.2E+7 (C) <330 <330 <1,000 <330 <330 <330 <930 <2,200 <1,900 <330 <930 <330 <330 <330 <330

534-52-1 NA NLV 5.9E+7 2.6E+5 <830 <880 <4,000 <830 <830 <830 <3,700 <8,700 <7,500 <830 <3,700 <830 <830 <830 <830
95-48-7 NA NA NA NA <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330

MEPH1314 NA NA NA NA <660 <660 <660 <660 <660 <660 <660 <660 <660 <660 <660 <660 <660 <660 <660
98-95-3 NA 64,000 2.1E+7 3.4E+5 <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
88-74-4 NA NA NA NA <330 <330 <400 <330 <330 <330 <370 <870 <750 <330 <370 <330 <330 <330 <330
99-09-2 NA NA NA NA <830 <830 <830 <830 <830 <830 <830 <870 <830 <830 <830 <830 <830 <830 <830

100-01-6 NA NA NA NA <830 <830 <1,000 <830 <830 <830 <930 <2,200 <1,900 <830 <930 <830 <830 <830 <830
88-75-5 NA NLV ID 2.0E+6 <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330

100-02-7 NA NA NA NA <830 <880 <4,000 <830 <830 <830 <3,700 <8,700 <7,500 <830 <3,700 <830 <830 <830 <830
621-64-7 NA NLV 2.0E+6 5,400 <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
62-75-9 NA NA NA NA <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
86-30-6 NA NLV 2.8E+9 7.8E+6 <330 <330 <1,000 <330 <330 <330 <930 <2,200 <1,900 <330 <930 <330 <330 <330 <330
87-86-5 NA NLV 1.3E+8 3.2E+5 <800 <880 <4,000 <800 <800 <800 <3,700 <8,700 <7,500 <800 <3,700 <800 <800 <800 <800

108-95-2 NA NLV 1.8E+10 2.3E+8 (C,DD) <330 <330 <330 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
110-86-1 NA 9,800 1.0E+8 7.3E+5 (C) <330 <330 <1,000 <330 <330 <330 <930 <2,200 <1,900 <330 <930 <330 <330 <330 <330
120-82-1 NA 3.4E+7 1.1E+10 5.8E+6 (C,DD) <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250
95-95-4 NA NLV 1.0E+10 7.3E+7 <330 <330 <1,000 <330 <330 <330 <930 <2,200 <1,900 <330 <930 <330 <330 <330 <330
88-06-2 NA NLV 1.3E+9 3.3E+6 <330 <330 <400 <330 <330 <330 <370 <870 <750 <330 <370 <330 <330 <330 <330

83-32-9 NA 9.7E+7 6.2E+9 1.3E+8 <330 <330 1,500 <330 <330 <330 <330 6,300 <370 <330 <330 <330 <330 <330 <330
208-96-8 NA 2.7E+6 1.0E+9 5.2E+6 <330 <330 <330 <330 <330 <330 <330 1,100 <370 <330 <330 <330 <330 <330 <330
120-12-7 NA 1.6E+9 2.9E+10 7.3E+8 <330 <330 2,100 <330 <330 <330 1,400 11,000 3,800 <330 <330 <330 <330 <330 <330
56-55-3 NA NLV ID 80,000 <330 <330 6,300 350 <330 <330 650 9,400 1,800 <330 570 <330 <330 500 <330
50-32-8 NA NLV 1.9E+6 8,000 <330 <330 5,700 340 <330 <330 540 9,200 1,800 <330 590 <330 <330 470 <330

205-99-2 NA ID ID 80,000 <330 <330 8,100 350 <330 <330 350 9,900 2,600 <330 840 <330 <330 660 <330
191-24-2 NA NLV 3.5E+8 7.0E+6 <330 <330 3,600 <330 <330 <330 <330 <440 <370 <330 <330 <330 <330 <330 <330
207-08-9 NA NLV ID 8.0E+5 <330 <330 3,000 <330 <330 <330 <330 3,200 790 <330 <330 <330 <330 <330 <330
218-01-9 NA ID ID 8.0E+6 <330 <330 7,400 <330 <330 <330 680 9,900 2,200 <330 730 <330 <330 450 <330
53-70-3 NA NLV ID 8,000 <330 <330 990 <330 <330 <330 <330 1,300 <370 <330 <330 <330 <330 <330 <330

206-44-0 NA 8.9E+8 4.1E+9 1.3E+8 <330 <330 17,000 650 <330 <330 1,600 23,000 5,200 <330 1,500 <330 <330 1,300 <330
86-73-7 NA 1.5E+8 4.1E+9 8.7E+7 <330 <330 1,300 <330 <330 <330 <330 4,900 380 <330 <330 <330 <330 <330 <330, ,

193-39-5 NA NLV ID 80,000 <330 <330 3,800 <330 <330 <330 <330 5,000 1,000 <330 <330 <330 <330 <330 <330
91-57-6 NA 1.8E+6 2.9E+8 2.6E+7 <330 <330 340 <330 <330 <330 <330 1,200 <370 <330 <330 <330 <330 <330 <330
85-01-8 NA 1.9E+5 2.9E+6 5.2E+6 <330 <330 14,000 480 <330 <330 1,400 30,000 3,900 <330 720 <330 <330 1,100 <330

129-00-0 NA 7.8E+8 2.9E+9 8.4E+7 <330 <330 14,000 700 <330 <330 1,900 27,000 4,800 <330 1,300 <330 <330 1,100 <330

67-64-1 NA 1.6E+8 1.7E+11 7.3E+7 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000
107-13-1 NA 17,000 5.8E+7 74,000 <120 <130 <120 <120 <120 <110 <110 <130 <110 <110 <110 <110 <110 <120 <110
71-43-2 NA 45,000 4.7E+8 8.4E+5 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

108-86-1 NA 5.4E+5 2.4E+8 1.7E+6 (C) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
74-97-5 NA NA NA NA <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
74-83-9 NA 13,000 1.5E+8 1.0E+6 <230 <260 <240 <230 <230 <230 <220 <260 <220 <220 <220 <220 <220 <230 <220
78-93-3 NA 3.5E+7 2.9E+10 7.0E+8 (C,DD) <750 <750 <750 <750 <750 <750 <750 <750 <750 <750 <750 <750 <750 <750 <750

104-51-8 NA ID 8.8E+8 8.0E+6 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
135-98-8 NA ID 1.8E+8 8.0E+6 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
98-06-6 NA ID 2.9E+8 8.0E+6 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
75-15-0 NA 1.6E+6 2.1E+10 4.3E+7 (C,DD) <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250
56-23-5 NA 12,000 1.7E+8 4.4E+5 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

108-90-7 NA 9.2E+5 2.1E+9 1.4E+7 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
75-00-3 NA 3.6E+7 2.9E+11 1.2E+7 (C) <290 <330 <300 <290 <290 <290 <280 <330 <280 <280 <280 <270 <270 <290 <270
74-87-3 NA 1.2E+5 2.6E+9 7.4E+6 (C) <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250
95-49-8 NA 1.5E+6 2.1E+9 1.5E+7 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
96-12-8 NA 900 7.0E+5 20,000 (C) <29 <33 <30 <29 <29 <29 <28 <33 <28 <28 <28 <27 <27 <29 <27
74-95-3 NA ID ID 8.0E+6 (C) <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250
95-50-1 NA 4.6E+7 4.4E+10 6.3E+7 (C) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

541-73-1 NA 94,000 8.8E+7 6.6E+5 (C) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
106-46-7 NA 2.6E+5 5.7E+8 1.9E+6 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
75-71-8 NA 6.3E+7 1.5E+12 1.7E+8 (C) <290 <330 <300 <290 <290 <290 <280 <330 <280 <280 <280 <270 <270 <290 <270
75-34-3 NA 2.5E+6 1.5E+10 8.7E+7 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

107-06-2 NA 21,000 1.5E+8 4.2E+5 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
156-59-2 NA 2.1E+5 1.0E+9 8.0E+6 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
156-60-5 NA 3.3E+5 2.1E+9 1.2E+7 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
75-35-4 NA 3,700 7.8E+7 6.6E+5 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
78-87-5 NA 30,000 1.2E+8 6.6E+5 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

10061-01-5 NA NA NA NA <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
10061-02-6 NA NA NA NA <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

100-41-4 NA 2.4E+6 1.3E+10 7.1E+7 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
106-93-4 NA 5,800 1.8E+7 430 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
591-78-6 NA 1.3E+6 1.2E+9 1.0E+8 (C) <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500
98-82-8 NA 2.0E+6 2.6E+9 8.0E+7 (C) <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250

K) (I) 108-10-1 NA 5.3E+7 6.0E+10 1.8E+8 (C) <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500 <2,500
75-09-2 NA 7.0E+5 8.3E+9 5.8E+6 (C) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
91-57-6 NA 1.8E+6 2.9E+8 2.6E+7 <330 <330 340 <330 <330 <330 <330 1,200 <370 <330 <330 <330 <330 <330 <330

BE) 1634-04-4 NA 3.0E+7 8.8E+10 7.1E+6 (C) <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250
91-20-3 NA 3.5E+5 8.8E+7 5.2E+7 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330

103-65-1 NA ID 5.9E+8 8.0E+6 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
100-42-5 NA 3.3E+6 6.9E+9 1.9E+6 (C) <59 <66 <60 <58 <58 <57 <56 <65 <56 <55 <56 <55 <55 <58 <54
630-20-6 NA 1.2E+5 5.3E+8 2.2E+6 (C) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
79-34-5 NA 34,000 6.8E+7 2.4E+5 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

127-18-4 NA 2.1E+5 1.2E+9 9.3E+5 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
108-88-3 NA 3.3E+6 1.2E+10 1.6E+8 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
120-82-1 NA 3.4E+7 1.1E+10 5.8E+6 (C,DD) <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250
71-55-6 NA 4.5E+6 2.9E+10 1.0E+9 (C,D) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
79-00-5 NA 57,000 2.5E+8 8.4E+5 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
79-01-6 NA 14,000 5.9E+7 6.6E+5 (C,DD) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
75-69-4 NA 1.1E+8 1.7E+12 2.6E+8 (C) <120 <130 <120 <120 <120 <110 <110 <130 <110 <110 <110 <110 <110 <120 <110
96-18-4 NA 11,000 8.8E+6 4.2E+6 (C) <120 <130 <120 <120 <120 <110 <110 <130 <110 <110 <110 <110 <110 <120 <110

526-73-8 NA NA NA NA <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
95-63-6 NA 2.5E+7 3.6E+10 1.0E+8 (C) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

108-67-8 NA 1.9E+7 3.6E+10 1.0E+8 (C) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
75-01-4 NA 29,000 8.9E+8 34,000 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40
95-47-6 NA NA NA NA <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

1330-20-7 NA 5.4E+7 1.3E+11 1.0E+9 (C,D) <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150

75-27-4 NA 31,000 1.1E+8 4.9E+5 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
75-25-2 NA 3.1E+6 3.6E+9 3.8E+6 (C) <120 <130 <120 <120 <120 <110 <110 <130 <110 <110 <110 <110 <110 <120 <110
67-66-3 NA 1.5E+5 1.6E+9 5.5E+6 (C) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

124-48-1 NA 80,000 1.6E+8 5.0E+5 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

xpressed in micrograms per kilogram (μg/kg), unless otherwise specified.
t ti d it i



Cleanup Criteria Requirements for Response Activity (formerly the Part 201 Generic Cleanup Criteria and Screening Levels)

(A) Criterion is the state of Michigan drinking water standard established pursuant to Section 5 of 1976 PA 399, MCL 325.1005.
(B) Background, as defined in R 299.1(b), may be substituted if higher than the calculated cleanup criterion. Background levels may be less than criteria for some inorganic compounds.
(C) The criterion developed under R 299.20 to R 299.26 exceeds the chemical-specific soil saturation screening level (Csat). The person proposing or implementing response activity shall document whether 

additional response activity is required to control free-phase liquids or NAPL to protect against risks associated with free-phase liquids by using methods appropriate for the free-phase liquids present. 
Development of a site-specific Csat or methods presented in R 299.22, R 299.24(5), and R 299.26(8) may be conducted for the relevant exposure pathways.

(D) Calculated criterion exceeds 100 percent, hence it is reduced to 100 percent or 1.0E+9 parts per billion (ppb).
(E) Criterion is the aesthetic drinking water value, as required by Section 20120a(5) of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended (NREPA). A notice of aesthetic impact 

may be employed as an institutional control mechanism if groundwater concentrations exceed the aesthetic drinking water criterion, but do not exceed the applicable health-based drinking water value [as 
provided in the table in Footnote (E) in R 299.49].

(F) Criterion is based on adverse impacts to plant life and phytotoxicity.
(G) Groundwater surface water interface (GSI) criterion depends on the pH or water hardness, or both, of the receiving surface water. The final chronic value (FCV) for the protection of aquatic life shall be 

calculated based on the pH or hardness of the receiving surface water. Where water hardness exceeds 400 mg CaCO3/L, use 400 mg CaCO3/L for the FCV calculation. The FCV formula provides values in units of 
ug/L or ppb. The generic GSI criterion is the lesser of the calculated FCV, the wildlife value (WV), and the surface water human non-drinking water value (HNDV). The soil GSI protection criteria for these 
hazardous substances are the greater of 20 times the GSI criterion or the GSI soil-water partition values using the GSI criteria developed with the procedure described in this footnote. [See table in Footnote 
(G) in R 299 49]

(H) Valence-specific chromium data (Cr III and Cr VI) shall be compared to the corresponding valence-specific cleanup criteria. If both Cr III and Cr VI are present in groundwater, the total concentration of both 
cannot exceed the drinking water criterion of 100 ug/L. If analytical data are provided for total chromium only, they shall be compared to the cleanup criteria for Cr VI. Cr III soil cleanup criterion for protection 
of drinking water can only be used at sites where groundwater is prevented from being used as a public water supply, currently and in the future, through an approved land or resource use restriction.

(I) Hazardous substance may exhibit the characteristic of ignitability as defined in 40 C.F.R. §261.21 (revised as of July 1, 2001), which is adopted by reference in these rules.
(J) Hazardous substance may be present in several isomer forms. Isomer-specific concentrations shall be added together for comparison to criteria. 
(K) Hazardous substance may be flammable or explosive, or both.  
(L) Criteria for lead are derived using a biologically based model, as allowed for under Section 20120a(9) of the NREPA, and are not calculated using the algorithms and assumptions specified in pathway-specific 

rules. The generic residential drinking water criterion of 4 ug/L is linked to the generic residential soil direct contact criterion of 400 mg/kg. A higher concentration in the drinking water, up to the state action 
level of 15 ug/L, may be allowed as a site-specific remedy and still allow for drinking water use, under Section 20120a(2) of the NREPA if soil concentrations are appropriately lower than 400 mg/kg. If a site-
specific criterion is approved based on this subdivision, a notice shall be filed on the deed for all property where the groundwater concentrations will exceed 4 ug/L to provide notice of the potential for 
unacceptable risk if soil or groundwater concentrations increase. Acceptable concentrations of site-specific soil and drinking water concentrations are presented in the [table in Footnote (L) in R 299.49].

(M) Calculated criterion is below the analytical target detection limit, therefore, the criterion defaults to the target detection limit.
(N) The concentrations of all potential sources of nitrate-nitrogen (e.g., ammonia-N, nitrite-N, nitrate-N) in groundwater that is used as a source of drinking water shall not, when added together, exceed the 

nitrate drinking water criterion of 10,000 ug/L.  Where leaching to groundwater is a relevant pathway, soil concentrations of all potential sources of nitrate-nitrogen shall not, when added together, exceed the 
nitrate drinking water protection criterion of 2.0E+5 ug/kg.

(O) The concentration of all polychlorinated and polybrominated dibenzodioxin and dibenzofuran isomers present at a facility, expressed as an equivalent concentration of 2,3,7,8-tetrachlorodibenzo-p-dioxin 
based upon their relative potency, shall be added together and compared to the criteria for 2,3,7,8-tetrachlorodibenzo-p-dioxin. The generic cleanup criteria for 2,3,7,8-tetrachlorodibenzo-p-dioxin are not 
calculated according to the algorithms presented in R 299.14 to R 299.26. The generic cleanup criteria are being held at the values that the DEQ has used since August 1998, in recognition of the fact that 
national efforts to reassess risks posed by dioxin are not yet complete. Until these studies are complete, it is premature to select a revised slope factor and/or reference dose for calculation of generic cleanup 
criteria

(P) Amenable cyanide methods or method OIA-1677 shall be used to quantify cyanide concentrations for compliance with all groundwater criteria. Total cyanide methods or method OIA-1677 shall be used to 
quantify cyanide concentrations for compliance with soil criteria. Nonresidential direct contact criteria may not be protective of the potential for release of hydrogen cyanide gas. Additional land or resource 
use restrictions may be necessary to protect for the acute inhalation concerns associated with hydrogen cyanide gas.

(Q) Criteria for carcinogenic polycyclic aromatic hydrocarbons were developed using relative potential potencies to benzo(a)pyrene.
(R) Hazardous substance may exhibit the characteristic of reactivity as defined in 40 C.F.R. §261.23 (revised as of July 1, 2001), which is adopted by reference in these rules.  
(S) Criterion defaults to the hazardous substance-specific water solubility limit.
(T) Refer to the federal Toxic Substances Control Act (TSCA), 40 C.F.R. §761, subpart D and 40 C.F.R. §761, Subpart G, to determine the applicability of TSCA cleanup standards.  Subpart D and subpart G of 40 

C.F.R. §761 (July 1, 2001) are adopted by reference in these rules. Alternatives to compliance with the TSCA standards listed below are possible under 40 C.F.R. §761 Subpart D.  New releases may be subject to 
the standards identified in 40 C.F.R. §761, Subpart G.  Use Part 201 soil direct contact cleanup criteria in the following table if TSCA standards are not applicable. [See table in Footnote (T) in R 299.49].

(U) Hazardous substance may exhibit the characteristic of corrosivity as defined in 40 C.F.R. §261.22 (revised as of July 1, 2001), which is adopted by reference in these rules. 
(V) Criterion is the aesthetic drinking water value as required by Section 20120(a)(5) of the NREPA. Concentrations up to 200 ug/L may be acceptable, and still allow for drinking water use, as part of a site-specific 

cleanup under Section 20120a(2) and 20120b of the NREPA.
(W) Concentrations of trihalomethanes in groundwater shall be added together to determine compliance with the Michigan drinking water standard of 80 ug/L.  Concentrations of trihalomethanes in soil shall be 

added together to determine compliance with the drinking water protection criterion of 1,600 ug/kg.
(X) The GSI criterion shown in the generic cleanup criteria tables is not protective for surface water that is used as a drinking water source. For a groundwater discharge to the Great Lakes and their connecting 

waters or discharge in close proximity to a water supply intake in inland surface waters, the generic GSI criterion shall be the surface water human drinking water value (HDV) listed in the [table in Footnote (X) 
in R 299.49], except for those HDV indicated with an asterisk. For HDV with an asterisk, the generic GSI criterion shall be the lowest of the HDV, the WV, and the calculated FCV. See formulas in [the table in 
Footnote (G) in R 299.49]. Soil protection criteria based on the HDV shall be as listed in the [table in Footnote (X) in R 299.49], except for those values with an asterisk. Soil GSI protection criteria based on the 
HDV shall be as listed in the [table in Footnote (X) in R 299.49], except for those values with an asterisk. Soil GSI protection criteria for compounds with an asterisk shall be the greater of 20 times the GSI 
criterion or the GSI soil-water partition values using the GSI criteria developed with the procedure described in this footnote. 

(Y) Source size modifiers shown in the [table in Footnote (Y) in R 299.49] shall be used to determine soil inhalation criteria for ambient air when the source size is not one-half acre. The modifier shall be multiplied 
by the generic soil inhalation criteria shown in the table of generic cleanup criteria to determine the applicable criterion. See Footnote (C) [in R 299.49].

(Z) Mercury is typically measured as total mercury. The generic cleanup criteria, however, are based on data for different species of mercury. Specifically, data for elemental mercury, chemical abstract service 
(CAS) number 7439976, serve as the basis for the soil volatilization to indoor air criteria, groundwater volatilization to indoor air, and soil inhalation criteria. Data for methyl mercury, CAS number 22967926, 
serve as the basis for the GSI criterion; and data for mercuric chloride, CAS number 7487947, serve as the basis for the drinking water, groundwater contact, soil direct contact, and the groundwater protection 
criteria. Comparison to criteria shall be based on species-specific analytical data only if sufficient facility characterization has been conducted to rule out the presence of other species of mercury.

(AA) Use 10,000 ug/L where groundwater enters a structure through the use of a water well, sump or other device. Use 28,000 ug/L for all other uses.
(BB) The state drinking water standard for asbestos (fibers greater than 10 micrometers in length) is in units of a million fibers per liter of water (MFL). Soil concentrations of asbestos are determined by polarized 

light microscopy. 
(CC) Groundwater: The generic GSI criteria are based on the toxicity of unionized ammonia (NH3); the criteria are 29 ug/L and 53 ug/L for cold water and warm water surface water, respectively. As a result, the GSI 

criterion shall be compared to the percent of the total ammonia concentration in the groundwater that will become NH3 in the surface water. This percent NH3 is a function of the pH and temperature of the 
receiving surface water and can be estimated using the [table in Footnote (CC) in R 299.49], taken from Emerson, et al., (Journal of the Fisheries Research Board of Canada, Volume 32(12):2382, 1975). The 
generic approach for estimating NH3 assumes a default pH of 8 and default temperatures of 68 °F and 85 °F for cold water and warm water surface water, respectively. The resulting NH3 is 3.8 percent and 7.2 
percent for cold water and warm water, respectively. This default percentage shall be multiplied by the total ammonia-nitrogen (NH3-N) concentration in the groundwater and the resulting NH3 concentration 
compared to the applicable GSI criterion. As an alternative, the maximum pH and temperature data from the specific receiving surface water can be used to estimate, from the [table in Footnote (CC) in R 
299.49], a lower percent unionized ammonia concentration for comparison to the generic GSI.
Soil: The generic soil GSI protection criteria for unionized ammonia are 580 ug/kg and 1,100 ug/kg for cold water and warm water surface water, respectively.

(DD) Hazardous substance causes developmental effects. Residential direct contact criteria are protective of both prenatal and postnatal exposure. Nonresidential direct contact criteria are protective for a 
pregnant adult receptor.

(EE) The [values listed in the table in Footnote (EE) in 299.49] are applicable generic GSI criteria as required by Section 20120e of the NREPA.
(FF)  The chloride GSI criterion shall be 125 mg/L when the discharge is to surface waters of the state designated as public water supply sources or 50 mg/L when the discharge is to the Great Lakes or connecting 

waters. Chloride GSI criteria shall not apply for surface waters of the state that are not designated as a public water supply source, however, the total dissolved solids criterion is applicable. 

(GG)   Risk-based criteria are not available for methane due to insufficient toxicity data. An acceptable soil gas concentration (presented for both residential and nonresidential land uses) was derived utilizing 25 
percent of the lower explosive level for methane. This equates to 1.25 percent or 8.4E+6 ug/m3.

(HH) The residential criterion for sodium is 230,000 ug/L in accordance with the Sodium Advisory Council recommendation and revised Groundwater Discharge Standards.
ID Insufficient data to develop criterion. 
NA A criterion or value is not available or, in the case of background and CAS numbers, not applicable.
NLL Hazardous substance is not likely to leach under most soil conditions.
NLV Hazardous substance is not likely to volatilize under most conditions.
ug/kg Micrograms per kilogram
ug/L Micrograms per liter
NS Not sampled
BDL Below Laboratory Method Detection Limits
BOLD Exceeds highlighted criteria.

R 299.49 FOOTNOTES

FOR GENERIC CLEANUP CRITERIA TABLES
(as last revised by MDEQ on December 30, 2013)
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Soil Boring Logs 

  



Drawn By: KKH
11/6/2020

WEATHER:
BORING DEPTH:
DEPTH TO GW:
SCREEN INTERVAL:
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SW Light and M
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D

SW Brown M

D

SP Brown M

SW Brown/ M
gray

S

20 End of Boring

18

12

90% <.0114

16 Sand - coarse grain

90% <.01

10

8

90% <.01

Sand - fine to medium grain, with gravel and debris 

90% <.01

Brick

wood, brick, slag)

6
Sand - coarse grain

Concrete

2

4

90% <.01

Topsoil - with roots
Sand - coarse grain, with fill materials

FIELD GEOLOGIST: Josh Cichy N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

DATE DRILLED: 11/05/20 18'
DRILLING METHOD: Geoprobe N/A

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Noah Tibbitts 20'

BORING LOG B-A-01Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
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11/6/2020

WEATHER:
BORING DEPTH:
DEPTH TO GW:
SCREEN INTERVAL:
SCREEN MATERIAL:
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SW Brown M

PVC 
RISER

SP Brown M

OL Brown M

CL Brown M

S PVC 
SCREEN

20

End of Boring

18

12

90% <.0114

16

10
Clay - medium to higih stiffness

8

90% <.01

90% <.016

Clay - very high stiffness

2

Sand - fine grain

4

90% <.01

Topsoil - with roots
Sand - coarse grain, with debris (slag)

FIELD GEOLOGIST: Josh Cichy PVC

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

DATE DRILLED: 11/05/20 11'
DRILLING METHOD: Geoprobe 9-14'

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Noah Tibbitts 16'

BORING LOG B-B-01/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
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11/6/2020

WEATHER:
BORING DEPTH:
DEPTH TO GW:
SCREEN INTERVAL:
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SW Brown M
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black

SW Brown M

S
90% <.01

24

20

22

18
Sand - coarse grain, with gravel

End of Boring

12

90% <.0114

16

90% <.01

10

8

90% <.01

90% <.016

2

Sand - fine to medium grain, trace gravel

4

90% <.01

Topsoil - with roots
Sand - medium to coarse grain, trace gravel and debris

FIELD GEOLOGIST: Josh Cichy N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

DATE DRILLED: 11/05/20 22'
DRILLING METHOD: Geoprobe N/A

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Noah Tibbitts 24'

BORING LOG B-B-02Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
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WEATHER:
BORING DEPTH:
DEPTH TO GW:
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SW Brown M
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8
End of Boring

90% <.016

2

Sand - fine to medium grain, with debris (wood)

4

90% <.01

Topsoil 
Sand - coarse grain, with debris (slag, wood, glass)

FIELD GEOLOGIST: Josh Cichy N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

DATE DRILLED: 11/05/20 7.5'
DRILLING METHOD: Geoprobe N/A

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Noah Tibbitts 8'

BORING LOG B-B-03Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
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WEATHER:
BORING DEPTH:
DEPTH TO GW:
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8
End of Boring (Refusal)

90% <.016
Sand - coarse grain, slight petroleum odor

2

4 Clay - low to medium stiffness

90% <.01

Topsoil - with roots
Sand - coarse grain, trace gravel

FIELD GEOLOGIST: Josh Cichy N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

DATE DRILLED: 11/05/20 N/A
DRILLING METHOD: Geoprobe N/A

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Noah Tibbitts 8'

BORING LOG B-B-04Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:



Drawn By: KKH
11/6/2020

WEATHER:
BORING DEPTH:
DEPTH TO GW:
SCREEN INTERVAL:
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SW Brown M

PVC 
RISER

ML Black S PVC 
SCREEN
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12
End of Boring

14

16

10
Sandy clay - with debris (wood), petroleum odor

8

70% <.01

70% <.016

gravel

2

4

70% <.01

Topsoil - with roots
Sand - coarse grain, with debris (slag, concrete), trace

FIELD GEOLOGIST: Josh Cichy PVC

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

DATE DRILLED: 11/05/20 10'
DRILLING METHOD: Geoprobe 8-13'

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Noah Tibbitts 12'

BORING LOG B-B-05/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:



Drawn By: KKH
11/24/2020

WEATHER:
BORING DEPTH:
DEPTH TO GW:
SCREEN INTERVAL:
SCREEN MATERIAL:
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PVC 
SCREEN

BORING LOG B-D-01/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 61 degrees
TECHNICIAN: Bill Fox 17'
DATE DRILLED: 11/20/20 17'
DRILLING METHOD: Groprobe 16-21'
FIELD GEOLOGIST: Josh Cichy PVC

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

(fill material)

2

4

90% <.01

Topsoil
Sand - fine to medium grain, trace gravel, trace debris

8

90% <.01

Sand - coarse grain, with debris (fill material)

90% <.016
Clay - medium to high stiffness
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90% <.01

Sand - fine to medium grain
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End of Boring
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DEPTH TO GW:
SCREEN INTERVAL:
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BORING LOG B-D-02Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 61 degrees
TECHNICIAN: Bill Fox 1'
DATE DRILLED: 11/20/20

FIELD GEOLOGIST: Josh Cichy

N/A
DRILLING METHOD: Groprobe N/A

N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

2

<.01 Gravel
Sand - medium to coarse grain

90%

End of Boring
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Drawn By: KKH
11/9/2020

WEATHER:
BORING DEPTH:
DEPTH TO GW:
SCREEN INTERVAL:
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BORING LOG B-D-03Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 60 degrees
TECHNICIAN: Noah Tibbitts 12'
DATE DRILLED: 11/20/20 12'
DRILLING METHOD: Geoprobe N/A
FIELD GEOLOGIST: Josh Cichy N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

2

Clay - low to medium stiffness, with fill materials

4

90% <.01

Topsoil
Sand - fine grain

8

90% <.01

90% <.016

10
Sand - coarse grain, with debris (brick)

12
End of Boring
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11/24/2020
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BORING DEPTH:
DEPTH TO GW:
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CL Brown M

BORING LOG B-E-01Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 61 degrees
TECHNICIAN: Bill Fox 8'
DATE DRILLED: 11/20/20 8'
DRILLING METHOD: Groprobe N/A
FIELD GEOLOGIST: Josh Cichy N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

2

4

90% <.01

Topsoil - with organics
Sand - fine to medium grain

8
End of Boring (Refusal)

90% <.01

Clay - low stiffness
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WEATHER:
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BORING LOG B-E-02/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 61 degrees
TECHNICIAN: Bill Fox 9'
DATE DRILLED: 11/20/20 8'
DRILLING METHOD: Groprobe 4-9'
FIELD GEOLOGIST: Josh Cichy PVC

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM
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90% <.01

Topsoil
Sand - fine to medium grain, with trace fill materials

8
Sand - coarse grain

90% <.016

90% <.01

End of Boring
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BORING LOG B-E-03Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:

N/A
DRILLING METHOD: Groprobe N/A

DRILLING COMPANY: AKT Peerless Sunny, 61 degrees
TECHNICIAN: Bill Fox 3'

90%

DATE DRILLED: 11/20/20

FIELD GEOLOGIST: Josh Cichy

2
<.01

N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

End of Boring (Refusal)

Topsoil - with organics
Sand - fine to medium grain
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End of Boring (Refusal)

N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM
Topsoil
Sand - coarse grain

<.01

DATE DRILLED: 11/04/20

FIELD GEOLOGIST: Josh Cichy

100%

N/A
DRILLING METHOD: Hand auger N/A

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Karl Primdahl 1'

BORING LOG B-F-01Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
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Brown PVC 
SW Brown M RISER

S
PVC 

CL Gray M SCREEN
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6
End of Boring

8

10

100% <.01

4 Clay - low to medium stiffness

100% <.01

Topsoil
Sand - coarse grain

2

FIELD GEOLOGIST: Josh Cichy PVC

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

DATE DRILLED: 11/04/20 2.5'
DRILLING METHOD: Hand auger 1-6'

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Karl Primdahl 6'

BORING LOG B-F-02/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:



Drawn By: KKH
11/9/2020

WEATHER:
BORING DEPTH:
DEPTH TO GW:
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BORING LOG B-F-03Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 60 degrees
TECHNICIAN: Noah Tibbitts 16'
DATE DRILLED: 11/06/20 16'
DRILLING METHOD: Geoprobe N/A
FIELD GEOLOGIST: Josh Cichy N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

2

4

90% <.01

Topsoil - with roots
Sand - medium to coarse grain

8

90% <.01

90% <.016

10
Clay - very high stiffness

12 Sand - coarse grain

90% <.0114

16
End of Boring
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20
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End of Boring (Refusal)

100% <.01
4

100% <.01

Topsoil - with organics and roots

Sandy clay - low stiffness, with roots and organics

2

FIELD GEOLOGIST: Josh Cichy N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

DATE DRILLED: 11/04/20 5'
DRILLING METHOD: Hand auger N/A

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Karl Primdahl 5'

BORING LOG B-G-01Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
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11/6/2020
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End of Boring (Refusal)

FIELD GEOLOGIST: Josh Cichy

<.01

N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

2

Topsoil
Sand - coarse grain, with debris (metal, bricks)

100%

N/A
DRILLING METHOD: Hand auger N/A

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Karl Primdahl 3.5'
DATE DRILLED: 11/04/20

BORING LOG B-G-02Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
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11/6/2020
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bricks)

End of Boring (Refusal)

FIELD GEOLOGIST: Josh Cichy

<.01

N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

2

Topsoil
Sand - medium to coarse grain, with debris (metal, 

100%

N/A
DRILLING METHOD: Hand auger N/A

DRILLING COMPANY: AKT Peerless Sunny, 65 degrees
TECHNICIAN: Karl Primdahl 3.5'
DATE DRILLED: 11/04/20

BORING LOG B-G-03Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
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BORING LOG B-H-01Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 60 degrees
TECHNICIAN: Noah Tibbitts 16'
DATE DRILLED: 11/06/20 16'
DRILLING METHOD: Geoprobe N/A
FIELD GEOLOGIST: Josh Cichy N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

2
Sand - medium to coarse grain, with gravel

4

90% <.01

Topsoil
Sand - fine to medium grain, fill material

8

90% <.01

90% <.016
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End of Boring
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Drawn By: KKH
11/18/2020
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BORING LOG B-I-01Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 47 degrees
TECHNICIAN: Karl Primdahl 1'
DATE DRILLED: 11/02/20 N/A
DRILLING METHOD: Hand auger N/A
FIELD GEOLOGIST: Karl Primdahl N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

End of Boring
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Drawn By: KKH
11/18/2020
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Brown M

BORING LOG B-I-02Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 47 degrees
TECHNICIAN: Karl Primdahl 1'
DATE DRILLED: 11/02/20 N/A
DRILLING METHOD: Hand auger N/A
FIELD GEOLOGIST: Karl Primdahl N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

End of Boring
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BORING LOG B-J-01Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 47 degrees
TECHNICIAN: Bill Fox 19'
DATE DRILLED: 11/02/20 N/A
DRILLING METHOD: Geoprobe N/A
FIELD GEOLOGIST: Kammie Hauger N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

2

4

90% <.01

Gravel - fine to medium grain sand
Sandy clay - gravel, with debris (coal, concrete)

8

90% <.01

Clay - medium stiffness

90% <.01

Sand - fine grain, trace gravel, with debris (coal, 
concrete)
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10 Sandy clay - very fine to fine grain

Clay - medium stiffness, trace gravel
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90% <.0114
Sand - fine grain
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End of Boring

20

90% <.01
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BORING LOG B-J-02Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 47 degrees
TECHNICIAN: Bill Fox 20'
DATE DRILLED: 11/02/20 16'
DRILLING METHOD: Geoprobe N/A
FIELD GEOLOGIST: Kammie Hauger N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

2
Clay - high stiffness, trace gravel, with debris (coal,
concrete)

4

90% <.01

Sand - fine to medium grain, gravel, with debris 
(concrete)

8

90% <.01

90% <.01

Clay - high to very high stiffness

6 Sand - fine to medium grain, trace gravel, with debris
(coal, concrete)

10

Sand - fine to medium grain
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90% <.0114
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Sand - medium grain

20 End of Boring
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BORING LOG B-J-03/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 60 degrees
TECHNICIAN: Noah Tibbitts 16'
DATE DRILLED: 11/06/20 16'
DRILLING METHOD: Geoprobe 13-18'
FIELD GEOLOGIST: Josh Cichy PVC

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

materials
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4

90% <.01

Topsoil - with roots
Sand - medium to coarse grain, trace gravel and fill 
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90% <.01

Clay - medium to high stiffness
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Sand - coarse grain
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Brown M

BORING LOG B-K-01Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 47 degrees
TECHNICIAN: Karl Primdahl 1'
DATE DRILLED: 11/02/20 N/A
DRILLING METHOD: Hand auger N/A
FIELD GEOLOGIST: Karl Primdahl N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

End of Boring
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SP Brown D

PVC 
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OL Brown D

SP Brown/ M
gray

S PVC 
SCREEN

BORING LOG B-L-01/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 47 degrees
TECHNICIAN: Bill Fox 12'
DATE DRILLED: 11/02/20 7'
DRILLING METHOD: Geoprobe 5-10'
FIELD GEOLOGIST: Kammie Hauger PVC

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

Clay - medium stiffness, trace gravel, with debris 

2

4

90% <.01

Topsoil
Sand - fine to medium grain, trace gravel

8

90% <.01

90% <.016 (coal)
Sand - fine to coarse grain

10

12
End of Boring
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black
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BORING LOG B-M-01/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 47 degrees
TECHNICIAN: Bill Fox 16'
DATE DRILLED: 11/02/20 12'
DRILLING METHOD: Geoprobe N/A
FIELD GEOLOGIST: Kammie Hauger N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

(coal, slag, concrete)

2

4

90% <.01

Topsoil
Sand - fine to medium grain, trace gravel, with debris 

8

90% <.01

Sand - very fine to fine grain

90% <.016

Clay - high stiffness

10
Sandy Clay - fine grain

Sand - fine to medium grain
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End of Boring
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BORING LOG B-M-02/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Sunny, 47 degrees
TECHNICIAN: Bill Fox 16'
DATE DRILLED: 11/02/20 12'
DRILLING METHOD: Geoprobe 9-14'
FIELD GEOLOGIST: Kammie Hauger PVC

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

Clayey sand

(coal)

2

4

90% <.01

Topsoil
Sand - fine to medium grain, trace gravel, with debris

8

90% <.01

90% <.016

Clay - low to medium stiffness, trace gravel
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90% <.01

Sand - fine to medium grain, trace gravel
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End of Boring
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BORING LOG B-N-01Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:

N/A
DRILLING METHOD: Geoprobe N/A

DRILLING COMPANY: AKT Peerless Cloudy, 44 degrees
TECHNICIAN: Bill Fox 1'

100%

DATE DRILLED: 10/28/20

FIELD GEOLOGIST: Kammie Hauger

<.01

N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

End of Boring

Topsoil
Clayey sand - very fine to fine grain
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SC Dark brown D

BORING LOG B-N-02Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:

N/A
DRILLING METHOD: Geoprobe N/A

DRILLING COMPANY: AKT Peerless Cloudy, 44 degrees
TECHNICIAN: Bill Fox 1'

100%

DATE DRILLED: 10/28/20

FIELD GEOLOGIST: Kammie Hauger

<.01

N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

End of Boring

Topsoil
Clayey sand - very fine to fine grain
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BORING LOG B-N-03Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:

N/A
DRILLING METHOD: Geoprobe N/A

DRILLING COMPANY: AKT Peerless Cloudy, 44 degrees
TECHNICIAN: Bill Fox 1'

100%

DATE DRILLED: 10/28/20

FIELD GEOLOGIST: Kammie Hauger

<.01

N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

End of Boring

Topsoil
Clayey sand - fine grain, trace gravel
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BORING LOG B-O-01/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:
DRILLING COMPANY: AKT Peerless Cloudy, 44 degrees
TECHNICIAN: Bill Fox 12'
DATE DRILLED: 10/28/20 7'
DRILLING METHOD: Geoprobe 5-10'
FIELD GEOLOGIST: Kammie Hauger PVC

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

2
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90% <.01

Topsoil
Sand - fine grain, with debris (concrete, slag)
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90% <.01

90% <.016

Clayey sand - very fine grain

10
Sand - fine to coarse grain
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End of Boring
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Dark brown
SC Dark brown D

BORING LOG B-O-02Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:

N/A
DRILLING METHOD: Geoprobe N/A

DRILLING COMPANY: AKT Peerless Cloudy, 44 degrees
TECHNICIAN: Bill Fox 1'

100%

DATE DRILLED: 10/28/20

FIELD GEOLOGIST: Kammie Hauger

<.01

N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

End of Boring

Topsoil
Clayey sand - fine to medium grain
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Dark brown
SC Dark brown D

BORING LOG B-O-03Flint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:

N/A
DRILLING METHOD: Geoprobe N/A

DRILLING COMPANY: AKT Peerless Cloudy, 44 degrees
TECHNICIAN: Bill Fox 1'

100%

DATE DRILLED: 10/28/20

FIELD GEOLOGIST: Kammie Hauger

<.01

N/A

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

End of Boring
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Clayey sand - low stiffness

2

4

8

6

10

12

14

20

18

16



Drawn By: KKH
11/5/2020

WEATHER:
BORING DEPTH:
DEPTH TO GW:
SCREEN INTERVAL:
SCREEN MATERIAL:

DE
PT

H 
FE

ET

SA
M

PL
E 

IN
TE

RV
AL

%
 R

EC
O

VE
RY

PI
D 

VA
LU

E

U
SC

S 
SO

IL
 C

LA
SS

.

CO
LO

R

M
O

IS
TU

RE

Dark brown
SC Brown D

PVC 
RISER

Dark gray/ M
black

Brown/ M
light gray

PVC 
SCREEN

S

22 90% <.01

24 End of Boring

DRILLING COMPANY: AKT Peerless Cloudy, 44 degrees
TECHNICIAN: Bill Fox 24'

BORING LOG B-P-01/MWFlint River Restoration Project
Flint, Michigan

AKT Peerless Project No: 13727s Date:

10/28/20 19'
DRILLING METHOD: Geoprobe 16-21'
DATE DRILLED:

FIELD GEOLOGIST: Kammie Hauger PVC

GEOLOGIC DESCRIPTION
TEMPORARY WELL 

DIAGRAM

glass, concrete), trace gravel
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4

90% <.01

Topsoil
Clayey sand - fine to medium grain, with debris (slag,

8

90% <.01

90% <.016

Clay - medium stiffness, trace gravel, with debris 

10 (slag, wood)
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90% <.01

Sand - fine to medium grain, trace gravel
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Disclosure Statement 
Flint River Restoration Project  

Flint, Michigan 
April 2021 

 
Concentrations of various hazardous substances and/or petroleum products in soil, surface water, 
sediment, and/or groundwater samples collected from the subject property at concentrations exceeding 
Michigan Department of Environment, Great Lakes, and Energy (EGLE) Part 201 Generic Cleanup Criteria 
(RCC). The measures outlined in this Disclosure Statement should be taken to minimize the risks to 
public health and the environment. 

Any employee, contractor, or site visitor who has not been certified as having received health and 
safety training in conformance with 29 Code of Federal Regulations (CFR) 1910.120(e) is prohibited 
from working in the exclusion and contamination reduction zones, or from engaging in on-site work 
activities that may involve exposure to contaminated soil or groundwater. 

An environmental consultant should be retained to provide oversight during activities that may 
disturb potentially contaminated soil and groundwater to ensure that worker safety, proper waste 
characterization, manifesting, and disposal protocols are being followed. 

Excavation in areas of impact should be restricted except for the purpose of construction, utility 
installation/repair, or property maintenance. Excavation activities should be conducted under a site-
specific Health and Safety Plan (HASP). Contractors working with contaminated soil or groundwater 
should prepare a site-specific HASP, which should include, at a minimum, emergency contact 
numbers, hospital locations, descriptions of appropriate personal protective equipment (PPE), and 
decontamination procedures. HASPs prepared for this work should be reviewed by all workers 
assigned to the project. 

Soil disturbance activities should only commence upon the implementation of soil erosion controls, 
as required by local, state and/or federal agencies. Soil cannot be removed from the subject 
property unless it is characterized to determine if it can be relocated without posing a threat to the 
public health, safety, welfare, or the environment at the new location. Excavated soil may be 
returned to the excavation on the subject property after completion of work. During excavation, the 
soil should be segregated to ensure no contaminated soil is mixed with non-impacted surficial soil or 
left on the ground surface. When excavated soil cannot be returned to the excavation, the soil 
should be properly characterized and disposed at a licensed disposal facility in accordance with 
local, State and Federal regulations. Proper disposal arrangements should be made prior to initiating 
work to avoid stockpiling contaminated soil on the subject property. Contractors disposing of soil 
off-site shall notify the EGLE Remediation and Redevelopment Division (RRD) of the activity within 
14 days of the removal of the soil, if and as required by Michigan Compiled Laws (MCL) 324.20120c. 

Open excavations should be properly maintained and barricaded when excavated soil cannot be 
immediately returned to the excavation. Promptly fill excavations, below grade areas or voids from 
construction activities to ensure that groundwater and/or surface runoff does not collect within 
them. 

If groundwater is encountered and should be removed from excavations, it should be properly 
characterized and/or disposed in accordance with applicable rules and regulations. It is generally not 



Disclosure Statement 
Flint River Restoration Project 

April 2021 
Page 2 of 2 

permissible to pump groundwater to storm or sanitary sewers without proper permits and 
monitoring required by the local unit of government and/or the State. It is also generally not 
permissible to pump groundwater onto the ground surface of the subject property. In the event that 
excavations require dewatering, the groundwater should be containerized and characterized for off-
site disposal or a permit for pretreating and discharge to the sanitary sewer should be obtained (if 
necessary). 

 
I have read and understand this Disclosure Statement. 
 
 
           
Signature 
 
           
Printed Name 
 
           
Company 
 
           
Date 
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October 26, 2022 

Mr. Scot Lautzenheiser, PLA 
Wade Trim 
500 Griswold, Suite 200 
Detroit, Michigan 48226 

Via E-mail: slautzenheiser@wadetrim.com

RE: Geotechnical Evaluation Report 
Flint River Shoreline Improvements 
Grand Traverse Street to the Dam 
Flint, Michigan 
SME Project No. 089042.00 

Dear Mr. Lautzenheiser: 

We have completed our geotechnical evaluation for the subject project.  This 
report presents the results of our observations and analyses, our geotechnical 
recommendations, and general construction considerations based on the 
information disclosed by the borings. 

We appreciate the opportunity to be of service.  If you have questions or require 
additional information, please contact me. 

Sincerely, 

SME 

Bradford L. Ewart II, PE 
Senior Project Manager  

Enclosed: SME’s Geotechnical Evaluation Report, dated October 26, 2022 
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1. INTRODUCTION 

This report presents the results of the geotechnical evaluation performed by SME for the Flint River 
Shoreline Improvements project in Flint, Michigan.  This evaluation was conducted in general accordance 
with the scope of services outlined in SME Proposal No. P03647.21, dated December 2, 2021.  This 
evaluation was authorized by Wade Trim.    

To assist with our evaluation and preparation of this report, SME reviewed the following: 

 A series of aerial site plan drawings prepared by Wade Trim that included layout of the existing 
site features, the proposed retaining wall and seawall locations, and the suggested locations for 
fourteen soil borings. 

 A set of 60 percent construction plans titled “Flint River Restoration Genesee County Parks and 
Recreation” created by Wade Trim. 

 A document titled “Riverbank Park” provided by Wade Trim that included renderings of the 
proposed Riverbank Park site plan along with images and plan views of the existing conditions.  

1.1 SITE CONDITIONS AND PROJECT DESCRIPTION 

The site is located along the Flint River, between Grand Traverse Street and the former location of the 
Flint River Dam (dam), in Flint, Michigan.  The proposed project site currently consists of grass-covered 
areas, sidewalks, concrete staircases and ramps, and existing multi-level concrete structures comprising 
the existing Flint Riverbank Park (park).  The approximate location of the site is depicted on Figure Nos.  
1 through 4 in Appendix A. 

We understand the project will consist of improvements to the existing park to create the new Flint State 
Park, which will ultimately include the creation of water-based recreational opportunities, park 
improvements, property redevelopment, and improved stormwater and flood control.  We understand in 
order to create the improvements planned for the park, demolition of portions of the existing riverbank 
park structures will be necessary.  The improvements are split into different “blocks” along the river, 
highlighting different aspects of the park.  The planned improvements associated with each boring 
completed for this evaluation are indicated on Figures 1 through 4 in Appendix A. 

The portion of the project included in this scope of services is currently limited to the construction of 
foundations and retaining walls for the different blocks.  The new retaining walls and seawalls will be 
constructed at the various block locations on both sides of the river from Grand Traverse Street east to 
the former dam.   

The blocks are described as follows: 

1.1.1 PLAYGROUND BLOCK 

The Playground Block will consist of cutting the existing seawalls and capping with concrete, constructing 
an entrance to the river side, adding new retaining walls, a new vault toilet, two new pavilion areas, and 
permeable pavers for the northern pavilion area.  
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1.1.2 AMPHITHEATER BLOCK 

The Amphitheater Block will consist of cutting the existing seawalls and capping with concrete, adding 
new retaining walls, and constructing a new ramp connecting the upper area to the river.  Permeable 
pavers are planned for specific areas as well. 
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1.1.3 GRAND FOUNDATION BLOCK 

The Grand Foundation Block will consist of cutting the existing grade and constructing new steps and 
retaining walls in addition to connecting the areas to the existing fountain which is planned to be 
renovated and made operational.  A water access area is also planned along the river with the sheet 
piling planned to be cut and topped with concrete and riprap/decorative boulders placed along the 
seawall.  

1.1.4 MARKET STALL BLOCK 

The Market Stall Block will consist of renovating and improving the existing retaining walls, reorienting 
some of the walls and installing new pavers, permeable pavers, and landscaping features.  Soil borings 
were not conducted in this block for the current evaluation.  However, after discussions with Wade Trim, 
soil borings may be conducted at a later time (during construction when a drill rig will have better access) 
with an addendum to this report for any additional recommendations that may be needed.  
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1.1.5 WATERWALL BLOCK 

The Waterwall Block renovations include bathroom updates, new benches, and returning the fountain to 
service.  Soil borings were not conducted in this block at this time.  However, after discussions with Wade 
Trim, soil borings may be conducted at a later time (during construction when a drill rig will have better 
access) with an addendum to this report for any additional recommendations that may be needed.  
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1.1.6 ARCHIMEDES SCREW BLOCK 

The Archimedes Screw Block will consist of constructing a new pavilion and cutting the side of the hill to 
create landscaping terraces with a ramp.  

2. EVALUATION PROCEDURES 

2.1 FIELD EXPLORATION 

SME completed nine borings (B1 through B9) at the between May 25 and June 10, 2022.  The borings 
extended to depths of 15, 35, and 50 feet below the existing ground surface elevation.  The approximate 
as-drilled locations of the borings are depicted on Figure Nos. 1 through 4 in Appendix A.  

SME and Wade Trim jointly determined the number, locations, and depths of the borings.  SME staked 
the locations of the borings in the field using a hand-held Global Positioning System (GPS) unit.  SME 
estimated the existing ground surface elevations at the boring locations to the nearest 1-foot based on 
linear interpolation of topographic contours illustrated on the referenced drawings prepared by Eng., Inc.   

The borings were performed using both an all-terrain vehicle (ATV) drill rig and a truck-mounted drill rig, 
and were advanced using continuous-flight augers.  The borings included soil sampling based upon the 
Split-Barrel Sampling procedure.  The N60-values reported on the boring logs represent the field-obtained 
Standard Penetration Test (SPT) resistances, adjusted for drill rig hammer efficiency.  The field-obtained 
SPT resistances and hammer efficiency are also reported on the boring logs. Recovered split-barrel 
samples were sealed in glass jars by the driller.   
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Groundwater level measurements were recorded during and immediately after completion of each boring.  
The boreholes were backfilled with auger cuttings after completion.  Therefore, long-term groundwater 
levels were not obtained from the borings. 

Soil samples recovered from the field exploration were returned to the SME laboratory for further 
observation and testing. 

2.2 LABORATORY TESTING 

The general laboratory testing program consisted of performing visual soil classification on recovered 
samples in general accordance with ASTM D-2488.  SME also performed moisture content and hand 
penetrometer or Torvane shear tests on portions of cohesive samples obtained.  The Laboratory Testing 
Procedures in Appendix B provide descriptions of the laboratory tests referenced above.  Based on the 
laboratory testing, we assigned a group symbol to the various soil strata encountered based on the 
Unified Soil Classification System (USCS). 

Upon completion of the laboratory testing, boring logs were prepared that include information on materials 
encountered, penetration resistances, pertinent field observations made during the drilling operations, 
and the results of the laboratory tests.  The approximate existing ground surface elevations at the boring 
locations are also provided on the boring logs.  Explanations of symbols and terms used on the boring 
logs are provided on the Boring Log Terminology sheet included in Appendix A.  The boring logs are 
included in Appendix A.     

Soil samples are normally retained in our laboratory for 60 days and then disposed, unless instructed 
otherwise. 

3. SUBSURFACE CONDITIONS 

3.1 SOIL CONDITIONS 

The subsurface conditions encountered at the borings generally consisted of 3 to 10 inches of surficial 
topsoil underlain by sand and clay fill ranging from 3 to 11 feet below the existing ground surface, then 
natural clays, sands, and silts extending to the explored depths of the borings. Weathered sandstone was 
encountered at boring B1 at approximately 22 feet below the existing ground surface and extending to the 
explored depth of the boring.  The existing clay and sand fill contained deleterious material such as slag, 
wood, coal, brick, asphalt, glass, topsoil, and cinders.  The drillers also encountered cobbles at B9 
approximately 3 feet below the existing ground surface. At borings B1 through B5, the native sands and 
clays below about 12 to 25 feet are very dense to extremely dense and/or hard. These soils, with  
N60-values exceeding 50 blows per foot (bpf), are locally termed “glacial till” or “hardpan”.   

The soil profile described above and included on the boring logs is a generalized description of the 
conditions encountered.  The stratification depths described above and shown on the boring logs are 
intended to indicate a zone of transition from one soil type to another.  They are not intended to show 
exact depths of change from one soil type to another.  The soil descriptions are based on visual 
classification of the soils encountered.  Soil conditions may vary between or away from the boring 
locations.  Please refer to the boring logs for the soil conditions at the specific boring locations. 

It is sometimes difficult to distinguish between fill and natural soils based on samples and cuttings from 
small-diameter boreholes, especially when portions of the fill do not contain man-made materials, debris, 
topsoil or organic layers, and when the fill appears similar in composition to the local natural soils.  
Therefore, the delineation of fill described above and on the boring logs should be considered 
approximate only.   



© 2022 SME 089042.00+102622+GER 7

Thickness measurements of surficial materials reported on the boring logs should be considered 
approximate since mixing of these materials can occur in small diameter boreholes.  Therefore, if 
accurate thickness measurements are required, we recommend performing additional evaluations such 
as shallow test pits or hand augers in topsoil areas and cores in paved areas.   

3.2 GROUNDWATER CONDITIONS 

Groundwater was encountered during drilling and sampling at depths between about 7 and 28 feet below 
the ground surface at eight of the nine borings.  Upon completion of the borings, groundwater was 
encountered between about 12 and 50 feet below the ground surface.  Groundwater was not encountered 
in boring B4.  Wash rotary drilling was used at boring B1, therefore an accurate water measurement could 
not be completed at the end of the drilling process.  We understand the Flint River has a typical (i.e., non-
flooded, non-drought) high water surface elevation of about 697 feet (according to the provided plans).   

In cohesive soils (clays), a long time may be required for the groundwater level in the borehole to reach 
an equilibrium position.  Therefore, the use of groundwater observation wells (piezometers) is necessary 
to accurately determine the hydrostatic groundwater level within cohesive soils.   

Hydrostatic groundwater levels, perched conditions, and the potential rate of infiltration into excavations 
should be expected to fluctuate throughout the year, based on variations in precipitation, evaporation, 
run-off, Flint River and other factors.  The groundwater levels indicated by the borings represent 
conditions at the time the readings were taken.  The actual groundwater levels at the time of construction 
may vary. Due to layered sands and clays, expect perched conditions in granular soils overlying the less 
permeable clays.  

4. ANALYSIS AND RECOMMENDATIONS 

4.1 SITE PREPARATION AND EARTHWORK 

4.1.1 EXISTING FILL CONSIDERATIONS 

Existing fill was encountered at all of the boring locations.  We consider the existing fill to be 
undocumented because we are not aware of records that document fill placement and compaction 
operations.  Based on the variability of the existing fill, at least portions of the fill were likely not placed 
and compacted as engineered fill.  Therefore, the existing fill is considered uncontrolled.  We assume the 
existing fill is from the development of the existing seawalls and structures along the river.  

Based on the borings near the proposed structures (pavilions, bathrooms, etc.) we believe the existing fill 
is not suitable for support of foundations without additional analysis and/or improvement.  The existing fill 
can be considered for floor slab, sidewalk, and paver support, provided the existing fill is improved and/or 
undercut as necessary based on SME’s recommendations during subgrade preparation, and the Owner 
is willing to accept the risks of poor slab performance which include cracking of the floor slabs/sidewalks.  
If the risk of poor slab-on-grade/sidewalk performance is not acceptable to the Owner, the existing fill 
should be removed to expose natural soils and replaced with engineered fill.   

Many of the planned screen walls and terraces will be cut into the existing site. Provided the Owner 
accepts an elevated risk of settlement and the site soils are further evaluated at the time of construction 
and improved as recommended by SME, we expect at least some of the walls and terraces can also be 
supported over suitably prepared existing fill or on engineered fill overlying suitably prepared existing fill.  

We recommend contingencies be included in the project budget for exploratory test pits and undercutting 
and replacing unsuitable fill encountered during construction.  Undercuts resulting from removal of 
unsuitable subgrade materials should be backfilled with engineered fill to reestablish the design subgrade 
level.  
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4.1.2 SITE SUBGRADE PREPARATION 

4.1.2.1 GENERAL PREPARATION 

Existing below-grade structures (if any) from previous construction should be completely removed to 
expose suitable natural soils and replaced with engineered fill.  Existing utilities within the proposed 
structure footprints and beneath retaining wall foundations should be rerouted around the proposed 
structures.  Abandoned utilities should be removed and the excavations backfilled with granular 
engineered fill to reestablish the design subgrade level.  Existing below-grade obstructions should be 
removed at least 2.5 feet below final subgrade level to avoid creating "hard spots" in the subgrade in slab-
on-grade areas.  These areas where obstructions are removed should be backfilled with engineered fill, 
which is placed in lifts and properly compacted. 

The proposed structures and areas to receive engineered fill should be cleared of existing topsoil, 
unsuitable existing fill, trees, roots, vegetation, and other deleterious materials to expose suitable 
inorganic subgrade soils.  We recommend the clearing and stripping extend a minimum of 10 feet beyond 
the limits of the proposed structure footprints and 1 foot beyond the backs of curbs/edges of pavements.  

After stripping and removal of deleterious materials and after cuts are made to achieve subgrade 
elevations, but prior to placing fill, we recommend the exposed subgrade soils be thoroughly compacted 
and subjected to a comprehensive proofrolling program.  The purpose of proofrolling is to locate areas of 
unsuitably loose or soft subgrade.  Proofrolling should be performed with a fully-loaded, tandem-axle 
truck or other similar pneumatic-tired construction equipment.  Prior to proofrolling, thoroughly compact 
the exposed subgrade with large steel drum or sheepsfoot rollers. Where terraces and retaining walls are 
planned, consider exploratory test pits first be excavated to verify the fill is suitable for support of the 
structures once improved. Fill containing organics, voidy debris, or overly soft clays should be removed 
from within structure footprints. Much of the existing granular fill can likely be improved in place.  Areas of 
unsuitable (i.e., wet, loose or soft) subgrade revealed during proofrolling should be mechanically 
improved (compacted) in-place.  If it is not possible to compact the unsuitable subgrade, it may be 
necessary to remove the unsuitable soils and replace them with engineered fill.   

The subgrade soils may be sensitive to disturbance when exposed to water.  If the subgrade is exposed 
to water, it may be necessary to improve the disturbed subgrade or remove and replace the soils with 
engineered fill, crushed aggregate or crushed concrete.   

After cuts are made to design grades and after the exposed subgrade is proofrolled and improved as 
necessary, engineered fill may be placed on the exposed subgrade to establish final subgrade levels.  
Section 4.1.3 of this report presents materials and compaction requirements for engineered fill. 

4.1.2.2. FLOOR SLAB PREPARATION 

Prior to concrete placement for ground supported floor slabs, SME should observe and test the floor slab 
subgrade to identify areas that were disturbed during construction activities and to verify the final 
subgrade conditions are suitable for floor slab support.  Unsuitable subgrade identified by SME should be 
improved by compaction in place or removed and replaced with engineered fill.  Final subgrade areas that 
are accessible with large equipment should be proofrolled, and areas inaccessible to proofrolling 
equipment should be evaluated with hand-operated equipment, such as cone penetrometers, hand auger 
probes, and density gauges. 

We recommend a subgrade modulus of 175 pounds per cubic-inch (pci) for the design of floor slabs 
supported on properly prepared subgrade as described above.  The recommended subgrade modulus k 
(30) is based on correlations with soil type developed from plate load tests conducted using a 30-inch-
diameter bearing plate with 0.05-inches of deflection.   
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We recommend providing a minimum 6-inch-thick slab subbase consisting of an approved MDOT Class II 
granular material to provide a leveling surface for construction of the slab and a moisture capillary break 
between the slab and the underlying soils.  MDOT 21AA dense-graded aggregate can be used as 
subbase material, instead of the MDOT Class II granular material, for improved stability and greater 
resistance to disturbance due to construction traffic.  The thickness of dense-graded aggregate required 
to stabilize and protect the subgrade will depend on the condition of subgrade soils during construction 
and the type and volume of construction equipment to traffic the prepared subgrade.  The leveling surface 
must be compacted per the "Engineered Fill Requirements" section of this report as discussed in Section 
4.1.3.  

For unheated structures, we recommend subgrade soils be sloped to provide drainage to the perimeter of 
the structure and slabs-on-grade be constructed over a minimum of 12 inches of frost-resistant fill such as 
MDOT 6A crushed limestone to reduce the risk of cyclical heave-thaw related movement. 

Slabs should be separated by isolation joints from structural walls and columns bearing on their own 
footings to permit relative movement.  A minimum of 6 inches of engineered fill should be provided 
between the bottom of the slab and the top of the shallow spread footing below.  Otherwise other 
arrangements should be made to allow for potential relative settlements, such as grade beams, thickened 
slabs with appropriate reinforcing steel or other appropriate details. 

The slab-on-grade subgrade soils should be protected from frost action during winter construction.  
Frozen soils (if present) must be thawed and compacted or removed and replaced prior to slab-on-grade 
construction. 

4.1.3 ENGINEERED FILL REQUIREMENTS 

Any fill placed within the construction area, including utility trench backfill, must be an approved material, 
free of frozen soil, organics (4 percent organic content or more), or other deleterious materials.  We 
recommend the fill be spread in level layers not exceeding 9 inches in loose thickness and be compacted 
to a minimum of 95 percent of the maximum dry density as determined in accordance with the Modified 
Proctor test.  

Sand should be compacted with a smooth drum vibratory roller or vibratory plate compactors including 
either walk-behind types, or plate compactors mounted on a backhoe or excavator (hoe-pacs).  Clay 
needs to be compacted by overlapping passes with a sheepsfoot vibratory roller, or other type of large 
construction equipment capable of applying highly concentrated compactive force to the fill and at a 
moisture content between the optimum and two percent below the optimum. 

Based on the information from the borings, predominantly clay and sandy soils were encountered near 
the surface at the boring locations with occasional silty areas.  Clays and sands with more than about 15 
percent fines are difficult to compact in confined areas, where smaller, walk-behind type compaction 
equipment is used.  We recommend clay and clayey or silty sand soils not be used as engineered fill 
where drainage is required and be used as engineered fill in open areas where compaction is achieved 
with large equipment and where moisture conditioning is feasible.  During wetter/colder periods of the 
year when moisture conditioning of the clayey and silty soils will likely not be feasible, we expect it will be 
necessary to import granular fill to the site and waste the clayey and silty soils on non-structural areas of 
the site.  Provided the existing site soils are segregated during initial earthwork operations, site sands 
classified as “SP” and “SP-SM” can be reused in confined areas and in areas where MDOT Class II is 
specified (although gradational analysis will be required at the time of construction to verify on-site 
materials meet MDOT Class II). If the cleaner sands contain construction debris larger than 3 inches in 
diameter or they become mixed with less suitable clays and silty/clayey sands, they will be unsuitable for 
reuse in confined areas and where MDOT Class II is specified.
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In confined areas, and other areas where compaction is accomplished primarily by hand-operated 
equipment and drainage is likely required, an approved granular material, such as MDOT Class II 
granular material, should be used as backfill.  Thinner lifts may be required in confined spaces to achieve 
compaction of the backfill.   

As an alternative, in confined areas such as between ramp walls or behind concrete-capped seawalls, 
controlled low-strength material (CLSM), often referred to as flowable fill, may be used. Several sheets in 
the 60% project drawings reference CLSM. Where CLSM is used, require the contractor submit a 
sequence plan. CLSM, once cured, exerts little lateral load on adjacent structures; however, prior to 
curing it exerts lateral loads greater than conventional granular fill. Attempting to place high lifts in a single 
application may over-stress adjacent structures. 

In paved areas where clay subgrade is exposed at the ground surface, the MDOT Class II trench backfill 
should be topped with 18 inches of compacted clay fill similar to the surrounding subgrade to provide a 
uniform subgrade and reduce the potential for stormwater accumulation in sand-filled trenches. 

If required to stabilize subgrades, we recommend using an approved coarse crushed aggregate or 
crushed concrete that is a well-graded, nominal 1- to 3-inch diameter material with a maximum of  
7 percent passing the No. 200 sieve.  The coarse crushed material should be compacted using an 
excavator-mounted hoe-pac, steel-drum vibratory roller, a static roller (in the case of disturbed 
subgrades), or by tamping the layers using a backhoe or excavator bucket, if the material is placed in 
trenches or other confined areas.  The crushed aggregate should be compacted until it is stable.  If a 
granular material is placed above the crushed aggregate, the crushed aggregate should be choked with a 
layer of at least 6 inches of dense-graded aggregate such as MDOT 21AA, or covered by a non-woven 
geotextile separator fabric prior to placement of the granular material. The purpose of the choke layer is 
to reduce the risk of migration of fines into the void spaces within the open-graded stabilization material 
that can potentially lead to localized settlement. 

4.2 FOUNDATIONS 

4.2.1 SHALLOW FOUNDATIONS 

We recommend the new structures be supported by shallow foundations.  The maximum net allowable 
soil bearing pressure is based on a global safety factor of 3 or more (for bearing capacity) and limited by 
settlement.  We recommend the following maximum net allowable soil bearing pressures and bearing 
elevations for design of foundations bearing on suitable natural soils, or on engineered fill overlying 
suitable natural soils.  As discussed previously, pending additional test pit evaluation following demolition 
of existing structures, it may be possible to construct foundations supporting ramps/terraces, low retaining 
walls, and/or screen walls on suitably prepared existing fill. Foundations constructed over existing fill 
should be designed for a maximum net allowable bearing pressure of 2,000 psf. 

TABLE 1: BEARING CAPACITY AND DEPTH 
BLOCK ASSOCIATED 

BORINGS
MAXIMUM BEARING 

CAPACITY (PSI)
BEARING  

ELEVATION (FT)
Playground B1 B2, B3 3,000 688 

Amphitheater B4 2,500 696 
Grand Fountain B5, B9 3,000 702 

Archimedes Screw B6, B7, B8 3,000 692 
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Once the foundation excavation is complete, SME should evaluate the existing bearing soils to determine 
if additional stabilization (compaction or undercutting) is required.  The design foundation bearing 
elevation can be reestablished using engineered fill or crushed aggregate.  The foundation undercuts 
should be oversized laterally and backfilled with granular engineered fill or crushed aggregate as shown 
on the Typical Foundation Undercutting Diagram below. 

Foundations should be situated a minimum of 42 inches below final site grade for protection against frost 
action during normal winters.  The foundations and proposed bearing soils should be protected from 
freezing during construction if work occurs in the winter months.  In addition, caved soils should be 
suitably removed from the foundation bearing surfaces before placing concrete.   

For bearing capacity and settlement considerations, the perimeter foundation walls should have a 
minimum width of 18 inches.  In some cases, the minimum footing size criteria may govern the size of the 
foundation and not the allowable soil bearing pressure. 

4.2.2 RETAINING WALLS  

Cast-in-place concrete retaining walls are planned for raised structures such as ramps, stairs, the grand 
fountain area, and the amphitheater. Soil conditions vary at the boring locations. As currently shown, 
relatively short walls are planned for most ramp and stair structures; however, wall heights of up to  
13.5 feet (see plan sheets L3-3C, L5-3C, L6-3H, L6-3I, and L6-3J) are shown on the previously 
referenced plans. 

For a drained granular backfill and a level finish surface behind the wall, we recommend an at-rest 
equivalent fluid pressure of 60 pounds per cubic foot (pcf) for design.  Additional lateral pressures due to 
surcharge loading, such as stored materials or traffic loads, need to be added to the above lateral earth 
pressure for design.  We recommend using horizontal coefficients of 0.5, for the at-rest condition to 
calculate loads on walls due to surcharges.  Use of these values requires a granular wall backfill.  
Surcharge loads should be modeled as a uniform pressure distribution applied to the entire wall height. 

Passive earth pressure adjacent to the toe of wall and friction along the base of the foundations can be 
used to evaluate resistance to sliding and overturning. However, where utilities are located near the toe of 
walls and/or the possibility exists for future excavation along the toe of slope, we recommend neglecting 
passive earth pressure. To limit foundation size, a keel may be constructed, with the full passive pressure 
along the face of the keel.  For closely spaced parallel walls (such as those planned for the amphitheater) 
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where foundations bear at differing elevations, include the loads exerted on the lower level wall(s) from 
upper walls in the analysis.  Stability analyses are beyond our current scope of services, but walls should 
consider global stability including for individual walls and for stepped walls such as those planned for the 
amphitheater.  

To account for the full passive resistance (either on toes or keels), a horizontal surface is required for the 
soil mass, extending at least 10 feet from the face of the foundation, or three times the height of the 
surface generating the passive pressure, whichever is greater.  An allowable equivalent passive fluid 
pressure of 180 pcf can be considered, based on the ultimate equivalent passive fluid pressure divided by 
a factor of safety of 2.  Soil conditions within the passive zone of the wall will vary based on the borings.  
We recommend a friction factor of 0.4 for wall foundations constructed over suitably prepared site soils, 
new engineered fill, or crushed aggregate/crushed concrete placed as undercut backfill. When evaluating 
overturning, the resultant force acting on the base of the foundation must be located within the center 
third of the foundation.  The earth pressures presented above are for a drained wall backfill.  To reduce 
the potential for the build-up of hydrostatic pressure behind the retaining walls, we recommend drains be 
installed along the retained soil side of the retaining walls below the trail pavement section.  We 
recommend the drains consist of a minimum 6-inch-diameter perforated plastic drainpipe, wrapped with a 
filter fabric and surrounded by 6 inches of a filter material, such as pea gravel (MDOT 34G or MDOT 
34R), wrapped with a filter fabric.  The drains need to be discharged by gravity to a suitable drainage 
outlet.  If a drainage structure is not nearby, the water from drain lines should be directed to flow away 
from the walls, or may be day-lighted at intervals through the face of the wall.  We recommend the design 
include provisions for access to the drains for cleaning and maintenance.   

To limit erosion control, we recommend permanent non-reinforced slopes be no greater than a 3H:1V 
angle.  Slopes up to a 2:1 can also be non-reinforced but tend to experience more challenges with 
surface sloughing and erosion control and maintaining the slope face and are more difficult to mow. The 
existing slope is generally at a relatively steep 1.75H:1V (horizontal to vertical) slope.  Due to the existing 
slope we anticipate erosion of the resisting soils in front of the retaining soils over time.  Erosion 
protection will be necessary to prevent erosion of the resisting soils in front of the retaining structures.  At 
a minimum, temporary erosion control measures should be implemented until vegetated banks can be 
established.  Include swales and check dams for temporary control of stormwater runoff to reduce the risk 
of pre-vegetation erosion.   

For seawalls, provide appropriate scour protection, or install new sheeting in front of the existing seawalls 
that extend deeper.  Based on our review of existing plans, the existing seawalls are tied-back structures.  
Where river entrance features are planned, it appears at least some of the seawalls will be cut off below 
existing tiebacks.  Evaluate the new configurations to verify newly-placed riprap and/or boulders provide 
adequate equivalent lateral resistance. If adequate resistance cannot be provided by the planned 
boulder/riprap configurations, new tiebacks and deadmen will be required.  Such analysis is beyond our 
current scope of services, but SME can assist with evaluating current wall conditions, analyze wall 
capacity, and provide recommendations or basis of design documents for new/reinforced seawalls.    

4.3 CONSTRUCTION CONSIDERATIONS 

Our recommendations are based on small diameter borings and limited sampling.  Variations in soil and 
groundwater conditions commonly occur between or away from sampling locations.  The nature and 
extent of the variations may not become evident until the time of construction.  SME should be retained to 
verify the subsurface conditions encountered during construction are consistent with the anticipated 
subsurface conditions indicated by the borings.  SME can also assist during the construction process by 
reviewing contractor submittals, observing subsurface conditions, documenting the force main 
construction activities and any resulting concerns, and monitoring settlements and vibration during 
construction.   

Excavations should not extend below existing foundations of surrounding structures (such as the existing 
fountain) without first underpinning or shoring the existing foundations.  In areas where there is 
insufficient space to temporarily slope back excavations in accordance with applicable regulations, 
temporary earth retention systems will be required during construction.   
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The contractor should be provided with the locations of existing utilities in the work areas before installing 
sheeting or excavating.  Contractors should be prepared to underpin or brace excavations located near 
utilities, as required.  Shoring, bracing, or underpinning should be designed by a qualified professional 
engineer, and installed by a contractor experienced with the applicable type of construction. 

The contractor must take precautions to protect adjacent structures, roadways, and utilities during 
construction, while minimizing disturbance to the nearby existing site features.  Care must be exercised 
during the excavating and compacting operations so that excessive vibrations do not cause settlement of 
structures, pavements, and utilities and to avoid undermining existing railroads or utilities when 
performing excavations for the proposed construction. Further, appropriate erosion control measures 
must be implemented to prevent construction-related runoff from entering the river. 

Handling, transportation, and disposal of excavated materials and groundwater should be performed in 
accordance with applicable regulations.   

5. SIGNATURES 

PREPARED BY: REVIEWED BY:  

Alexandra R. Costanzo, EIT  Laurel M. Johnson, PE 
Senior Staff Engineer  Senior Consultant 

MI-6201043218 
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APPENDIX A 
BORING LOCATION DIAGRAM (FIGURE NOS. 1 THROUGH 4) 
BORING LOG TERMINOLOGY 
BORING LOGS (B1 THROUGH B9) 
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Determine percentages of sand and gravel from grain-size curve.  
Depending on percentage of fines (fraction smaller than No. 200 
sieve size), coarse-grained soils are classified as follows:
Less than 5 percent……………………..……...GW, GP, SW, SP
More than 12 percent……………………..…….GM, GC, SM, SC
5 to 12 percent……………...……..Cases requiring dual symbols

SP-SM or SW-SM (SAND with Silt or SAND with Silt and Grav-
el)
SP-SC or SW-SC (SAND with Clay or SAND with Clay and 
Gravel)
GP-GM or GW-GM (GRAVEL with Silt or GRAVEL with Silt and 
Sand)
GP-GC or GW-GC (GRAVEL with Clay or GRAVEL with Clay 
and Sand)

If the fines are CL-ML:
SC-SM (SILTY CLAYEY SAND or SILTY CLAYEY SAND with 
Gravel)
SM-SC (CLAYEY SILTY SAND or CLAYEY SILTY SAND with 
Gravel)
GC-GM (SILTY CLAYEY GRAVEL or SILTY CLAYEY GRAVEL 
with Sand)

UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

COARSE-GRAINED SOIL
(more than 50% of material is larger than No. 200 sieve size.)

GRAVEL
More than 50% of 

coarse 
fraction larger than 

No. 4 sieve size

Clean Gravel (Less than 5% fines)

GW
Well-graded gravel; 
gravel-sand mixtures, 
little or no fines

GP
Poorly-graded gravel; 
gravel-sand mixtures, 
little or no fines

GM Silty gravel; gravel-sand-
silt mixtures

GC Clayey gravel; gravel-
sand-clay mixtures

SAND
50% or more of 

coarse 
fraction smaller than 

No. 4 sieve size

Clean Sand (Less than 5% fines)

SW
Well-graded sand; sand-
gravel mixtures, little or 
no fines

SP
Poorly graded sand; 
sand-gravel mixtures, 
little or no fines

Sand with fines (More than 12% fines)

SM Silty sand; sand-silt-
gravel mixtures

SC Clayey sand; sand–clay-
gravel mixtures

FINE-GRAINED SOIL
(50% or more of material is smaller than No. 200 sieve size)

SILT
AND

CLAY
Liquid limit
less than 

50%

ML
Inorganic silt; sandy silt 
or gravelly silt with slight 
plasticity

CL
Inorganic clay of low 
plasticity; lean clay, 
sandy clay, gravelly clay

OL Organic silt and organic 
clay of low plasticity

SILT
AND

CLAY
Liquid limit

50%
or greater

MH Inorganic silt of high 
plasticity, elastic silt

CH Inorganic clay of high 
plasticity, fat clay

OH Organic silt and organic 
clay of high plasticity

HIGHLY 
ORGANIC

SOIL
PT Peat and other highly 

organic soil

Gravel with fines (More than 12% fines)

LABORATORY CLASSIFICATION CRITERIA 

GW
          D60                                      D30

2

CU =          greater than 4; CC =                 between 1 and 3
          D10                                   D10 x D60

GP Not meeting all gradation requirements for GW

GM Atterberg limits below “A” 
line or PI less than 4 Above “A” line with PI 

between 4 and 7 are 
borderline cases requiring 
use of dual symbolsGC Atterberg limits above “A” 

line with PI greater than 7

SW
         D60                                      D30

2

CU =          greater than 6; CC =                 between 1 and 3
          D10                                   D10 x D60

SP Not meeting all gradation requirements for SW

SM Atterberg limits below “A” 
line or PI less than 4 Above “A” line with PI 

between 4 and 7 are 
borderline cases requiring 
use of dual symbolsSC Atterberg limits above “A” 

line with PI greater than 7

BORING LOG TERMINOLOGY

LIQUID LIMIT (LL) (%)

PLASTICITY CHART

DRILLING AND SAMPLING ABBREVIATIONS

2ST – 
3ST – 
AS – 
GS – 
LS – 
NR – 
PM – 
RC – 

SB – 

VS – 
WS – 

Shelby Tube – 2” O.D. 
Shelby Tube – 3” O.D. 
Auger Sample 
Grab Sample 
Liner Sample 
No Recovery 
Pressuremeter 
Rock Core diamond bit. NX size, except
where noted 
Split Barrel Sample 1-3/8” I.D., 2” O.D.,
except where noted 
Vane Shear 
Wash Sample 

OTHER ABBREVIATIONS

WOH – Weight of Hammer
WOR – Weight of Rods
SP – Soil Probe
PID – Photo Ionization Device
FID – Flame Ionization Device

PARTICLE SIZES 

Boulders
Cobbles
Gravel- Coarse

  Fine
Sand-   Coarse

  Medium 
  Fine

Silt and Clay 

-  Greater than 12 inches
-  3 inches to 12 inches 
-  3/4 inches to 3 inches 
-  No. 4 to 3/4 inches 
-  No. 10 to No. 4 
-  No. 40 to No. 10 
-  No. 200 to No. 40 
-  Less than (0.074 mm) 

DEPOSITIONAL FEATURES

Parting – as much as 1/16 inch thick
Seam – 1/16 inch to 1/2 inch thick
Layer – 1/2 inch to 12 inches thick
Stratum – greater than 12 inches thick
Pocket – deposit of limited lateral extent
Lens – lenticular deposit
Hardpan/Till – an unstratified, consolidated or cemented 

mixture of clay, silt, sand and/or gravel, the 
size/shape of the constituents vary widely

Lacustrine – soil deposited by lake water
Mottled –   soil irregularly marked with spots of different

colors that vary in number and size
Varved –   alternating partings or seams of silt and/or 

clay
Occasional – one or less per foot of thickness
Frequent – more than one per foot of thickness
Interbedded – strata of soil or beds of rock lying between or 

alternating with other strata of a different 
nature

VISUAL MANUAL PROCEDURE

When laboratory tests are not performed to confirm the classifica-
tion of soils exhibiting borderline classifications, the two possible 
classifications would be separated with a slash, as follows:
For soils where it is difficult to distinguish if it is a coarse or fine-
grained soil:

SC/CL (CLAYEY SAND to Sandy LEAN CLAY)
SM/ML (SILTY SAND to SANDY SILT)
GC/CL (CLAYEY GRAVEL to Gravelly LEAN CLAY)
GM/ML (SILTY GRAVEL to Gravelly SILT)

For soils where it is difficult to distinguish if it is sand or gravel, 
poorly or well-graded sand or gravel; silt or clay; or plastic or non-
plastic silt or clay:

SP/GP or SW/GW (SAND with Gravel to GRAVEL with Sand)
SC/GC (CLAYEY SAND with Gravel to CLAYEY GRAVEL with 
Sand)
SM/GM (SILTY SAND with Gravel to SILTY GRAVEL with 
Sand)
SW/SP (SAND or SAND with Gravel)
GP/GW (GRAVEL or GRAVEL with Sand)
SC/SM (CLAYEY to SILTY SAND)
GM/GC (SILTY to CLAYEY GRAVEL)
CL/ML (SILTY CLAY)
ML/CL (CLAYEY SILT)
CH/MH (FAT CLAY to ELASTIC SILT)
CL/CH (LEAN to FAT CLAY)
MH/ML (ELASTIC SILT to SILT)

OTHER MATERIAL SYMBOLS

Topsoil Void Sandstone

Asphalt 
Concrete 

Glacial
Till Siltstone

Aggregate  
Base Coal Limestone

Portland 
Cement 
Concrete Shale Fill

CLASSIFICATION TERMINOLOGY AND CORRELATIONS

Cohesionless Soils  

Relative Density N60 (N-Value)
(Blows per foot)

Very Loose
Loose
Medium Dense
Dense
Very Dense
Extremely Dense 

0 to 4
 5 to 10
11 to 30
31 to 50
51 to 80
Over 81

Standard Penetration ‘N-Value’ = Blows per foot of a 140-pound hammer falling 30 inches on a 2-inch O.D. split barrel sampler, except 
where noted. N60 values as reported on boring logs represent raw N-values corrected for hammer efficiency only.

Cohesive Soils  

Consistency N60 (N-Value)
(Blows per foot)

Undrained Shear 
Strength (kips/ft2)

Very Soft
Soft
Medium
Stiff
Very Stiff
Hard

<2
2 - 4
5 - 8

9 - 15
16 - 30
>  30

0.25 or less
> 0.25 to 0.50
> 0.50 to 1.0
> 1.0 to 2.0
> 2.0 to 4.0

> 4.0 or greater
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    DESCRIPTION OF RELATIVE QUANTITIES
The visual-manual procedure uses the following terms to describe the relative 
quantities of notable foreign materials, gravel, sand or fines: 

Trace – particles are present but estimated to be less than 5%
Few – 5 to 10%
Little – 15 to 25%
Some – 30 to 45%
Mostly –   50 to 100%
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APPENDIX B 
IMPORTANT INFORMATION ABOUT THIS GEOTECHNICAL-ENGINEERING REPORT 
GENERAL COMMENTS 
LABORATORY TESTING PROCEDURES 



Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively as 

exposure to problems associated with subsurface 
conditions at project sites and development of 
them that, for decades, have been a principal cause 
of construction delays, cost overruns, claims, 
and disputes. If you have questions or want more 
information about any of the issues discussed herein, 
contact your GBA-member geotechnical engineer. 
Active engagement in GBA exposes geotechnical 
engineers to a wide array of risk-confrontation 

everyone involved with a construction project.

Understand the Geotechnical-Engineering Services 
Provided for this Report
Geotechnical-engineering services typically include the planning, 
collection, interpretation, and analysis of exploratory data from 
widely spaced borings and/or test pits. Field data are combined 
with results from laboratory tests of soil and rock samples obtained 
from field exploration (if applicable), observations made during site 
reconnaissance, and historical information to form one or more models 
of the expected subsurface conditions beneath the site. Local geology 
and alterations of the site surface and subsurface by previous and 
proposed construction are also important considerations. Geotechnical 
engineers apply their engineering training, experience, and judgment 
to adapt the requirements of the prospective project to the subsurface 
model(s).  Estimates are made of the subsurface conditions that 
will likely be exposed during construction as well as the expected 
performance of foundations and other structures being planned and/or 
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a 
geotechnical-engineering report providing the data obtained, a discussion 
of the subsurface model(s), the engineering and geologic engineering 
assessments and analyses made, and the recommendations developed 
to satisfy the given requirements of the project. These reports may be 
titled investigations, explorations, studies, assessments, or evaluations. 
Regardless of the title used, the geotechnical-engineering report is an  
engineering interpretation of the subsurface conditions within the context 
of the project and does not represent a close examination, systematic 
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed 
 

Geotechnical engineers structure their services to meet the specific 
needs, goals, and risk management preferences of their clients. A 
geotechnical-engineering study conducted for a given civil engineer 

will not likely meet the needs of a civil-works constructor or even a 
different civil engineer. Because each geotechnical-engineering study 
is unique, each geotechnical-engineering report is unique, prepared 
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific 
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as 
one prepared for a parking garage; and a few borings drilled during 
a preliminary study to evaluate site feasibility will not be adequate to 
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it: 
• for a different client;
• for a different project or purpose;
• for a different site (that may or may not include all or a portion of 

the original site); or
• before important events occurred at the site or adjacent to it; 

e.g., man-made events like construction or environmental 
remediation, or natural events like floods, droughts, earthquakes, 
or groundwater fluctuations.

 
Note, too, the reliability of a geotechnical-engineering report can 
be affected by the passage of time, because of factors like changed 
subsurface conditions; new or modified codes, standards, or 
regulations; or new techniques or tools. If you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying the recommendations in it. A minor amount 
of additional testing or analysis after the passage of time – if any is 
required at all – could prevent major problems.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do not rely on 
an executive summary. Do not read selective elements only. Read and 
refer to the report in full.

You Need to Inform Your Geotechnical Engineer  
About Change
Your geotechnical engineer considered unique, project-specific factors 
when developing the scope of study behind this report and developing 
the confirmation-dependent recommendations the report conveys. 
Typical changes that could erode the reliability of this report include 
those that affect:

• the site’s size or shape;
• the elevation, configuration, location, orientation,  

function or weight of the proposed structure and  
the desired performance criteria;

• the composition of the design team; or 
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
or site changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 



responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered.

Most of the “Findings” Related in This Report  
Are Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface using various sampling and testing procedures. Geotechnical 
engineers can observe actual subsurface conditions only at those specific 
locations where sampling and testing is performed. The data derived from 
that sampling and testing were reviewed by your geotechnical engineer, 
who then applied professional judgement to form opinions about 
subsurface conditions throughout the site. Actual sitewide-subsurface 
conditions may differ – maybe significantly – from those indicated in 
this report. Confront that risk by retaining your geotechnical engineer 
to serve on the design team through project completion to obtain 
informed guidance quickly, whenever needed.

This Report’s Recommendations Are  

The recommendations included in this report – including any options or 
alternatives – are confirmation-dependent. In other words, they are not 
final, because the geotechnical engineer who developed them relied heavily 
on judgement and opinion to do so. Your geotechnical engineer can finalize 
the recommendations only after observing actual subsurface conditions 
exposed during construction. If through observation your geotechnical 
engineer confirms that the conditions assumed to exist actually do exist, 
the recommendations can be relied upon, assuming no other changes have 
occurred. The geotechnical engineer who prepared this report cannot assume 
responsibility or liability for confirmation-dependent recommendations if you 
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a continuing member of 
the design team, to: 

• confer with other design-team members;
• help develop specifications;
• review pertinent elements of other design professionals’ plans and 

specifications; and
• be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction-
phase observations. 

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 

conspicuously that you’ve included the material for information purposes 
only. To avoid misunderstanding, you may also want to note that 
“informational purposes” means constructors have no right to rely on 
the interpretations, opinions, conclusions, or recommendations in the 
report. Be certain that constructors know they may learn about specific 
project requirements, including options selected from the report, only 
from the design drawings and specifications. Remind constructors 
that they may perform their own studies if they want to, and be sure to 
allow enough time to permit them to do so. Only then might you be in 
a position to give constructors the information available to you, while 
requiring them to at least share some of the financial responsibilities 
stemming from unanticipated conditions. Conducting prebid and 
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. This happens in part because soil and rock on 
project sites are typically heterogeneous and not manufactured materials 
with well-defined engineering properties like steel and concrete. That 
lack of understanding has nurtured unrealistic expectations that have 
resulted in disappointments, delays, cost overruns, claims, and disputes. 
To confront that risk, geotechnical engineers commonly include 
explanatory provisions in their reports. Sometimes labeled “limitations,” 
many of these provisions indicate where geotechnical engineers’ 
responsibilities begin and end, to help others recognize their own 
responsibilities and risks. Read these provisions closely. Ask questions. 
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform a 
geotechnical-engineering study. For that reason, a geotechnical-engineering 
report does not usually provide environmental findings, conclusions, or 
recommendations; e.g., about the likelihood of encountering underground 
storage tanks or regulated contaminants. Unanticipated subsurface 
environmental problems have led to project failures. If you have not 
obtained your own environmental information about the project site, 
ask your geotechnical consultant for a recommendation on how to find 
environmental risk-management guidance.

 

While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, the engineer’s 
services were not designed, conducted, or intended to prevent 
migration of moisture – including water vapor – from the soil 
through building slabs and walls and into the building interior, where 
it can cause mold growth and material-performance deficiencies. 
Accordingly, proper implementation of the geotechnical engineer’s 
recommendations will not of itself be sufficient to prevent 
moisture infiltration. Confront the risk of moisture infiltration by 
including building-envelope or mold specialists on the design team. 
Geotechnical engineers are not building-envelope or mold specialists.

Copyright 2019 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written 

permission of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element 
of a report of any kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent
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GENERAL COMMENTS 
 
BASIS OF GEOTECHNICAL REPORT 
This report has been prepared in accordance with generally accepted geotechnical engineering practices to assist in the design 
and/or evaluation of this project.  If the project plans, design criteria, and other project information referenced in this report and 
utilized by SME to prepare our recommendations are changed, the conclusions and recommendations contained in this report 
are not considered valid unless the changes are reviewed, and the conclusions and recommendations of this report are modified 
or approved in writing by our office. 
 
The discussions and recommendations submitted in this report are based on the available project information, described in this 
report, and the geotechnical data obtained from the field exploration at the locations indicated in the report.  Variations in the soil 
and groundwater conditions commonly occur between or away from sampling locations.  The nature and extent of the variations 
may not become evident until the time of construction.  If significant variations are observed during construction, SME should be 
contacted to reevaluate the recommendations of this report.  SME should be retained to continue our services through 
construction to observe and evaluate the actual subsurface conditions relative to the recommendations made in this report. 
 
In the process of obtaining and testing samples and preparing this report, procedures are followed that represent reasonable 
and accepted practice in the field of soil and foundation engineering.  Specifically, field logs are prepared during the field 
exploration that describe field occurrences, sampling locations, and other information.  Samples obtained in the field are 
frequently subjected to additional testing and reclassification in the laboratory and differences may exist between the field logs 
and the report logs.  The engineer preparing the report reviews the field logs, laboratory classifications, and test data and then 
prepares the report logs.  Our recommendations are based on the contents of the report logs and the information contained 
therein. 
 
REVIEW OF DESIGN DETAILS, PLANS, AND SPECIFICATIONS 
SME should be retained to review the design details, project plans, and specifications to verify those documents are consistent 
with the recommendations contained in this report.   
 
REVIEW OF REPORT INFORMATION WITH PROJECT TEAM 
Implementation of our recommendations may affect the design, construction, and performance of the proposed improvements, 
along with the potential inherent risks involved with the proposed construction.  The client and key members of the design team, 
including SME, should discuss the issues covered in this report so that the issues are understood and applied in a manner 
consistent with the owner’s budget, tolerance of risk, and expectations for performance and maintenance. 
 
FIELD VERIFICATION OF GEOTECHNICAL CONDITIONS
SME should be retained to verify the recommendations of this report are properly implemented during construction.  This may 
avoid misinterpretation of our recommendations by other parties and will allow us to review and modify our recommendations if 
variations in the site subsurface conditions are encountered.   
 
PROJECT INFORMATION FOR CONTRACTOR 
This report and any future addenda or other reports regarding this site should be made available to prospective contractors prior 
to submitting their proposals for their information only and to supply them with facts relative to the subsurface evaluation and 
laboratory test results.  If the selected contractor encounters subsurface conditions during construction, which differ from those 
presented in this report, the contractor should promptly describe the nature and extent of the differing conditions in writing and 
SME should be notified so that we can verify those conditions.  The construction contract should include provisions for dealing 
with differing conditions and contingency funds should be reserved for potential problems during earthwork and foundation 
construction.  We would be pleased to assist you in developing the contract provisions based on our experience. 
 
The contractor should be prepared to handle environmental conditions encountered at this site, which may affect the excavation, 
removal, or disposal of soil; dewatering of excavations; and health and safety of workers.  Any Environmental Assessment 
reports prepared for this site should be made available for review by bidders and the successful contractor.

THIRD PARTY RELIANCE/REUSE OF THIS REPORT 
This report has been prepared solely for the use of our Client for the project specifically described in this report.  This report 
cannot be relied upon by other parties not involved in the project, unless specifically allowed by SME in writing.  SME also is not 
responsible for the interpretation by other parties of the geotechnical data and the recommendations provided herein. 
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LABORATORY TESTING PROCEDURES 
 
VISUAL ENGINEERING CLASSIFICATION 
Visual classification was performed on recovered samples.  The appended General Notes and Unified Soil Classification 
System (USCS) sheets include a brief summary of the general method used visually classify the soil and assign an 
appropriate USCS group symbol.  The estimated group symbol, according to the USCS, is shown in parentheses 
following the textural description of the various strata on the boring logs appended to this report.  The soil descriptions 
developed from visual classifications are sometimes modified to reflect the results of laboratory testing. 
 
 
MOISTURE CONTENT 
Moisture content tests were performed by weighing samples from the field at their in-situ moisture condition.  These 
samples were then dried at a constant temperature (approximately 110º C) overnight in an oven.  After drying, the 
samples were weighed to determine the dry weight of the sample and the weight of the water that was expelled during 
drying.  The moisture content of the specimen is expressed as a percent and is the weight of the water compared to the 
dry weight of the specimen. 
 
 
HAND PENETROMETER TESTS 
In the hand penetrometer test, the unconfined compressive strength of a cohesive soil sample is estimated by measuring 
the resistance of the sample to the penetration of a small calibrated, spring-loaded cylinder.  The maximum capacity of the 
penetrometer is 4.5 tons per square-foot (tsf).  Theoretically, the undrained shear strength of the cohesive sample is one-
half the unconfined compressive strength.  The undrained shear strength (based on the hand penetrometer test) 
presented on the boring logs is reported in units of kips per square-foot (ksf). 
 
 
TORVANE SHEAR TESTS 
In the Torvane test, the shear strength of a low strength, cohesive soil sample is estimated by measuring the resistance of 
the sample to a torque applied through vanes inserted into the sample.  The undrained shear strength of the samples is 
measured from the maximum torque required to shear the sample and is reported in units of kips per square-foot (ksf). 
 
 
LOSS-ON-IGNITION (ORGANIC CONTENT) TESTS 
Loss-on-ignition (LOI) tests are conducted by first weighing the sample and then heating the sample to dry the moisture 
from the sample (in the same manner as determining the moisture content of the soil).  The sample is then re-weighed to 
determine the dry weight and then heated for 4 hours in a muffle furnace at a high temperature (approximately 440º C).  
After cooling, the sample is re-weighed to calculate the amount of ash remaining, which in turn is used to determine the 
amount of organic matter burned from the original dry sample.  The organic matter content of the specimen is expressed 
as a percent compared to the dry weight of the sample. 
 
 
ATTERBERG LIMITS TESTS 
Atterberg limits tests consist of two components.  The plastic limit of a cohesive sample is determined by rolling the 
sample into a thread and the plastic limit is the moisture content where a 1/8-inch thread begins to crumble.  The liquid 
limit is determined by placing a ½-inch thick soil pat into the liquid limits cup and using a grooving tool to divide the soil pat 
in half.  The cup is then tapped on the base of the liquid limits device using a crank handle.  The number of drops of the 
cup to close the gap formed by the grooving tool ½ inch is recorded along with the corresponding moisture content of the 
sample.  This procedure is repeated several times at different moisture contents and a graph of moisture content and the 
corresponding number of blows is plotted.  The liquid limit is defined as the moisture content at a nominal 25 drops of the 
cup.  From this test, the plasticity index can be determined by subtracting the plastic limit from the liquid limit. 
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