
ADDENDUM 01 00 9113-1 COF106801F 

Section 00 9113 
Addendum No. 01 

 

SECONDARY WATER SUPPLY 
CITY OF FLINT, MICHIGAN 

 
To all prospective bidders and others concerned, YOU ARE HEREBY ADVISED THAT the Contract Documents 
for the above referenced Project are revised in the following particulars: 
  

Pre-Bid Meeting  

A mandatory pre-bid meeting was held on Thursday, February 20, 2020, at 10:00 AM. The sign-in 
sheets and meeting minutes are attached. 
 
Section Description of Change 

01 7700 The following shall be added to Article 1.02.C of Section 01 7700, Closeout 
Procedures: 
 

A. The following items are to have GPS locations (on State Plane 
Coordinates) provided as part of the Record Documents: 

 
a. Fittings; 
b. Bends; 
c. Valves; and  
d. Hydrants 
 

B. Depths shall also be provided for buried utilities every 500 feet, or 
at grade changes greater than ±2 feet. 

  
33 1100 Delete the following phrase from Article 2.21.B of Section 33 1100, Water 

Distribution Piping: 
 
“Griffin Pipe Products Company, ‘Snap-Lok’ or ‘Bolt-Lok’” 
 

33 1100 Delete Article 2.09.A of Section 33 1100, Water Distribution, in its entirety 
and replace it with the following: 
 

A. Tapping Sleeve shall be of split mechanical joint design with 
separate end and side gaskets. The fitting shall be constructed of 
high strength steel, ASTM A285 Grade C, ASTM A-36 or equal. The 
mechanical joint end dimensions shall conform to AWWA 
Standard C-110/C-111. Split coupling designs are not acceptable. 
Tapping Sleeves shall be JCM 414 Mechanical Joint Tapping Sleeve 
or approved equal. Tapping sleeve shall be ANSI/NSF Standard 61, 
Annex G and ANSI/AWWA 372 Certified. 
 

40 7123.13 Section 40 7123.13, Venturi Flow Meters, shall be deleted from the 
Contract Documents in its entirety and replaced with the Section 40 
7123.13 accompanying this Addendum. 
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Section Description of Change 

40 9000 Article 2.04.A of Section 40 9000, Process Instrumentation, Control and 
Monitroing Equipment, shall be deleted in its entirety and replaced with 
the following: 
 

A. Available Control System Suppliers:  
 
1. To ensure unit responsibility, equpment specified and shown 

on the Drawings shall be designed as a system, fabricated or 
purchased, shipped to job site and started up by a qualified 
and approved Control System Supplier listed hereing: 
 
a. For work related to the GCDC-WWS vault, work shall be 

completed by Dmytryka Jacobs Engineers, Inc., 1101 
Research Drive, Toledo, Ohio 43614. Contact: Alex 
Gyurgyak, P.E. and 419-380-4900 or 
agyurgyak@djeinc.com 
 

b. For work related to the City of Flint Water Treatment 
Plant, work shall be completed by: 
 
(1) MAK Controls 
(2) Outbound Technologies 
(3) Aggressive Systems 
(4) Commerce Controls 
(5) ENGINEER-approved equal 

 
Exhibit 2 A portion of Exhibit 2 was not legible with the Issued for Bid Contract 

Documents. As a result, please delete Exhibit 2 in its entirety from the 
Contract Documents and replace it with Exhibit 2 accompanying this 
Addendum. 
 

Exhibit 10 The “Subsurface Utility Investigation” described in Article 1.02.b and 
Article 1.16.B of Section 01 1100, Summary of Work, is depicted in Exhibit 
10, which accompanies this Addendum. 
 

Exhibit 11 Records for the PCCP related to the City of Flint’s Water Treatment Plant 
were obtained from Thomas Group (via Price Brothers.) The information 
contained in this exhibit may or may not contain information related to the 
existing 36-inch, 48-inch and 60-inch PCCP onsite. It is up to potential 
Bidders to determine if this information is beneficial. 
 

Sheet Description of Change 

27 The proposed tapping sleeve depicted on Sheet 27 of the Contract 
Drawings shall have an epoxy coated finish with stainless steel fasteners 
and draw hardware. 
 

65 Delete the original Sheet 65 that was with the Issued for Bid Contract 
Documents and replace it with Sheet 65 accompanying this Addendum. 
 

65 The GCDC-WWS “North Water Loop” depicted on Sheet 65 of the Contract 
Drawings is a 36-inch transmission main constructed of ductile iron pipe. 
 

mailto:agyurgyak@djeinc.com


ADDENDUM 01 00 9113-3 COF106801F 

Sheet Description of Change 

P-1 Delete the original Sheet P-1 included with the Issued for Bid Contract 
Documents and replace it with Sheet P-1 accompanying this Addendum. 
 

P-8 The existing 36-inch piping depicted entering/exiting the Pressure 
Reducing Meter Pit on Sheet P-8 of the Contract Drawings is 36-inch Class 
53 ductile iron pipe inside the vault and 36-inch SP-12 Class 159 outside of 
the vault, according to drawings obtained from the City of Flint. 
 

 

This Addendum is hereby incorporated into the original Contract Documents for the above-referenced 
bidding and is considered as binding as though originally appearing therein. RECEIPT OF THIS ADDENDUM 
MUST BE NOTED in the place provided on the Proposal page 00 4243-1, dated February 26, 2020. 
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Pre-Bid Meeting Minutes 

City of Flint Secondary Water Supply 
Thursday, February 20, 2020 at 10:00 AM 

 
Items to Discuss: 

1. Welcome  

a. Please register on the sign-in sheets available; this meeting is mandatory in 
order to submit a responsive bid. Copies of the sign-in sheet are attached. 

b. Minutes from this meeting will be distributed as part of Addendum No. 1 

2. Introduction 

a. Owner:  City of Flint  
Robert Bincsik, Director of Public Works  

Genesee County Drain Commissioner 
Matthew Raysin, Assistant Director of Engineering  

b. Engineer: Wade Trim 
Jason Kenyon, PE, Project Manager 
Tiffany Harrison, PE, Project Engineer 

3. Project Summary 

a. Work shall include the construction of the Secondary Water Supply which will be 
approximately 30,000 lineal feet of 36-inch transmission main originating from the 
City of Flint’s Water Treatment Facility (WTP) and connecting to the Genesee 
County Drain Commissioner’s (GCDC’s) North Water Loop near the intersection 
of Frances Road and Dort Highway, including all specified appurtenances. At 
either end of the transmission main Work will include the construction of a master 
meter vault, including meters, valves, instrumentation and SCADA for monitoring 
by the City, Genesee County Drain Commissioner, and the Great Lakes Water 
Authority.  

b. In addition to the Secondary Water Supply, other modifications will also be 
completed in a number of areas at the City’s WTP, including work at Control 
Station #2 which will include removing and replacing sections of 36-inch and 60-
inch PCC pipe, as well as meters and control valves; SCADA modifications to 
Control Station #3; the removal and replacement of a 24-inch double-acting 
altitude valve at the Tank House, including electrical and SCADA modifications; 
and meter replacement at the Pressure Reducing Pit, including electrical and 
SCADA modifications. 

c. Time is of the essence with this project and it is the City’s intention that once the 
Work has been started, it shall proceed expeditiously. 

4. Contracting Requirements 

a. Bidder’s Qualifications (Section 00 2113, Article 1.05): Indicates information 
regarding bidder’s qualifications to perform the work must be submitted within 48 
hours after Owner request. 

b. Examination of Site (Section 00 2113, Article 1.06):  

i. Arrangements to visit the Water Treatment Plant can be made by calling 
Yolanda Gray 810.787.6537 x 3549.  
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ii. Examination of the Consumers properties will not be possible at this time. 
However, contractors and subcontractors are encouraged to review the 
area(s) at road crossings and via Google Earth. 

c. Bid Security (Section 00 2113, Article 1.08): 5% of the Bidder’s maximum price in 
the form of a Bid Bond or Cashier’s Check made payable to “Treasurer, City of 
Flint” 

d. Substitutions (Section 00 2113, Article 1.10): Application for acceptance of 
submittals must be made 5 business days prior to Bid Opening; no substitutions 
will be allowed after the Bid Opening. 

e. Submittal of Bid (Section 00 2113, Article 1.11): 

i. Quantities as shown in the Proposal are approximate only and will be 
used as a basis of comparison of Bids, and award of Contracts. Payment 
will be made on basis of actual quantities of Work performed in 
accordance with the Contract Documents.  

ii. Unit Prices bid, shall include such amounts as the Bidder deems proper 
for overhead, profit, taxes, General Conditions and such other incidentals 
as noted in the Contact Documents. 

iii. Bid shall contain an acknowledgment of receipt of all Addenda 

iv. Legal Status of Bidder Form contained in the Contract Documents must 
be submitted with each Proposal and must clearly state the legal position 
of a Bidder (see Section 00 4345) 

f. Award of Contract (Section 00 2113, Article 1.13): It is the intention of the City to 
Award the Contract no later than March 23, 2020 and the contract to be fully 
executed no later than April 15, 2020. 

g. American Iron & Steel Requirements (Section 00 2213, Article 1.01): This project 
is funded with monies made available by the State Revolving Fund and/or 
Drinking Water Revolving Fund and as such law contains provisions commonly 
known as “American Iron and Steel (AID” that requires iron and steel products to 
be produced in the US, including iron and steel provided by the Contractor. 

h. Disadvantages Business Enterprise (Section 00 4539.13): Contractors bidding on 
this project must follow, document, and maintain documentation of their Good 
Faith Efforts to ensure DBEs have the opportunity to participate in the project. 

i. Certification Regarding Debarment, Suspension and Other Responsibility Matters 
(Section 00 4546.13) must be submitted with each Proposal and must clearly 
status of the Bidder. 

j. Contract Time (Section 00 5200): Work will be substantially completed within two 
hundred ten (210) calendar days of the issuance of the Notice to Proceed, and 
completed and ready for final payment in accordance with the General 
Conditions within two hundred seventy (270) calendar days of said Notice. 

k. Liquidated Damages (Section 00 5200): Two Thousand Five Hundred Dollars 
($2,500.00) for each day that expires after Substantial Completion until the Work 
is Substantially Complete; liquidated damages charged shall be deducted from 
the Contractor's progress payment. 

l. Prevailing Federal Wage Rate (Section 00 6521): This project is funded by 
federal dollars and is subject to the prevailing federal wage rate determination 
dated 1/3/2020. 
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m. Substantial Completion (Section 00 7300): Substantial completion will include the 
following design elements are complete, tested and operational: 

i. Connection and meter vault at North Water Loop; 

ii. Transmission main;  

iii. Modifications to Control Station No. 3; 

iv. Modifications to the Tank House;  

v. Modifications to the Pressure Reducing Pit; and 

vi. Removal and replacement of the 60-inch PCCP pipe in Control Station 
No. 2 with a 36-inch ductile iron pipe (including butterfly valve, venturi 
meter, etc.). 

n. Insurance Requirements (Section 00 7300): Additional insureds and insurance 
limits. 

o. Payments to Contractor and Completion (Section 00 6276; Section 00 7200, 
Article 14): Contractor’s Application for Payment. 

p. Contract Closeout (Section 01 7700): Cleaning, project record documents, O&M 
data, spare parts and special tools, start-up, substantial completion, warranties, 
final payment and acceptance.  

5. Important Project Elements 

a. Construction Sequence (Section 01 1100, Article 1.02) 

i. Subsurface Utility Investigation (see also Article 1.16) 

ii. Transmission Main  

1. Connection to North Water Loop – It will be necessary for 
CONTRACTOR to install a 36-inch x 36-inch x 24-inch tapping 
sleeve and 24-inch tapping valve while ensuring the water supply 
is uninterrupted. Work will be witnessed by GCDC-WWS 
personnel and in accordance with GCDC-WWS specifications. 

2. GCDC-WWS Meter Vault – The vault is to be constructed south of 
the connection in accordance with GCDC-WWS specifications. 
Communication from this vault will be sent to GCDC-WWS, the 
Great Lakes Water Authority, and the City of Flint. 

3. Transmission Main – Will be constructed along the proposed 
alignment which crosses a single private property and a number of 
properties owned by Consumers Energy.  

a. Several bores are required for local and state road 
crosses, as well as crossing major utilities (Buckeye) and 
the CSX railroad.  

b. There are a number of wetland crossings and it will be 
necessary to restore these areas per the restoration details 
provided in the Contract Drawings. 

4. Secondary Water Supply Meter Vault – The 48-inch PCCP supply 
line cannot be shut down – even temporarily – and it will be 
necessary to install a 48-inch x 48-inch x 36-inch tapping sleeve 
and 36-inch valve in order to connect the Secondary Water Supply 
at the City’s Water Treatment Plant. 
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iii. Water Treatment Plant  

1. Control Station No. 3: SCADA  

2. Tank House: Altitude Valve removal and replacement 

3. Pressure Reducing Pit: Valve and meter removal and replacement 

4. Control Station No. 2: 60-inch and 36-inch PCCP, valves and 
meters removal and replacement. Temporary relocation of existing 
Chemical Feed system. Phased construction in cooperation with 
Work by Others (e.g., Chemical Feed Building). 

b. Work by Others (Section 01 1100, Article 1.03): Chemical Feed Building 

c. Physical Conditions, Investigations and Reports (Section 00 7300): Exhibits 
include: 

i. Exhibit 2, Geotechnical Report by Construction Testing Services dated 
November 11, 2019  

ii. Exhibit 3, Wetland Delineation dated October 25, 2019  

iii. Exhibit 4, Environmental Corridor Study dated October 8, 2019  

iv. Exhibit 5, Due Care Compliance Analysis dated November 27, 2019 

d. Right-of-Way Jurisdiction (Section 01 1100, Article 1.04): Roads, drains, railroad, 
soil erosion control. 

e. Allowances (Section 01 2100): Permit fees. 

f. Submittal Procedures (Section 01 3300): Schedules, shop drawings, product 
data, O&M data, audio-video route survey, photographs. 

g. Quality Control (Section 01 4500): Certification of materials. 

h. Temporary Facilities and Control (Section 01 5000): Site access and parking; 
public road maintenance, emergency access, public access to roadways, 
maintaining traffic, temporary utilities (power, sanitary, water, etc.). 

i. Erosion and Sedimentation Control (Section 01 5713):  

i. Certified Stormwater Operator required of Contractor. 

ii. Obtain a permit for work in Genesee County. 

iii. Obtain and pay for soil erosion maintenance bond. 

iv. SESC information shown on the plans is an absolute minimum and 
additional information may be required based on Contractor's specific 
activities 

6. Permit Status 

a. Joint Permit (Part 301, 303 and 31) – Application has been submitted; 
awaiting permit  

b. EGLE NPDES – Application has been submitted; Contractor to apply for 
once SESC permit has been issued  

c. EGLE Drinking Water Permit, Act 399 – Application has been submitted for 
the transmission main and work at WTP; application for GCDC-WWS 
connection and meter vault is pending submittal by GCDC-WW 

  



SECONDARY WATER SUPPLY 5 COF106801F 

e. Soil Erosion and Sedimentation Control (Part 91) – Application has been 
submitted; Contractor to obtain and pay permit fee and bond(s) 

f. MDOT Right-of-Way Permit – Permit has been issued; Contractor to obtain 
and pay bond(s) 

g. Genesee County Road Commission Right-of-Way Permit – Application has 
been submitted; Contractor to obtain and pay permit fee and bond(s) 

h. CSX Railroad Right-of-Way Permit – Permit has been issued; Contractor to 
Contractor to obtain and pay permit fee and bond(s) 

i. Buckeye Partners – Has been notified and is aware of the crossing near 
Schaaf/Coldwater/Dort Highway; requirements detailed in Exhibit 9 

7. Easement Status 

a. Consumers Energy 

b. Private Property at Frances Road 

8. Project Timeline 

a. Addendum No. 1 Issued  02/23/2020 

b. Final Date for Questions  03/05/2020 

c. Bid Opening    03/12/2020  

d. Anticipated Contract Award  03/23/2020 

e. Anticipated Notice to Proceed 04/15/2020 

f. *Substantial Completion  11/11/2020 

g. *Final Completion   01/10/2021 

*Assumes NTP issued 4/15/2020 and 210 calendar days until SC and 270 calendar 
days to FC.  

9. Addenda 

a. Addendum No. 1 will be issued and will include pre-bid meeting minutes, 
revised specifications, reissued Contract Drawings, and any other contract 
documents necessary for clarification. 

 

Questions from Audience   

Q: The permit fee for the railroad, does that include all fees, bonds and costs associated with a 
flag man?  

A: The fee has been paid to obtain the CSXT permit. However, this fee does not include the 
actual cost of CSXT protection services and/or support services, including all applicable 
surcharges. For more information related to this permit, please refer to Exhibit 8 of the Contract 
Documents. 
 
Q: Can the bid date be moved?  

A: No. 

 
Q: What is the Engineers Estimate?  

A: $8,500,000 
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Q: Will the connection to the North Water Loop need to be a live tap? 

A: Yes. 

 
Q: At the Water Treatment Plant, are details of exploratory excavations spelled out?  

A: More details are provided in Section 01 1100, but a drawing will also be issued as part of 
Addendum No. 1. 

 
Q: Will temporarily relocating the existing Chemical Feed system at Control Station No. 2 be 
incidental to the price for the work at Control Station No. 2? 

A: Yes. 

 
Q: Will the as-builts require GPS locations? 

A: Yes, and a clarification to Section 01 7700 will be issued with Addendum No. 1 with regard to 
GPS locations. 

 
Q: Is it anticipated that there will be any special or custom fabricated fittings? 

A: Yes, there may be a number of special or custom fabricated fittings, particular for Control 
Station No. 2 and the Secondary Water Supply vault at the City’s Water Treatment Plant. 

 
Q: Is there a lay schedule from Thompson Group for the PCCP pipe at the Water Treatment 
Plant? 

A: Yes, and it will be part of Addendum No. 1. 

 
Q: Will stored materials be eligible for payment?  

A: Payment for stored materials is addressed in Article 14.02 of Section 00 7200, General 
Conditions. 

 

Meeting Adjourned at 10:32 AM 
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Section 40 7123.13 
Venturi Flow Meters 

 

Part 1 General 

1.01 Scope of Work 

 
A. This Section includes venturi flow meters as indicated on the Plans or as required for a 

complete and functioning installation. Each flow meter shall be a short form Venturi 
design utilizing pure static pressure taps in the inlet and throat sections and shall produce 
a differential pressure, which shall be measured and transmitted by the specified 
differential pressure transmitter. 

1.02 Related Work Specified Elsewhere 

A. Division 26: Electrical 
B. Section 40 7329: Differential Pressure Transmitters 
C. Section 40 0513: Process Piping and Valves 

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. ANSI - American National Standards Institute 
2. ISA - Instrument Society of America  
3. NFPA - National Fire Protection Association  
4. UL - Underwriters Laboratories 

1.04 Submittals 

A. Submittals shall be made as required in Section 01 3300.  

B. Shop Drawings: 

1. Complete and detailed system schematic drawings showing all components and 
the pneumatic and electrical point to point connections of each system together 
with a description of the operation of the system and equipment. 

2. Instrumentation equipment specifications, outlined dimension drawings, and 
wiring and piping diagrams for each item of equipment. Duplicate equipment 
may be covered by 1 set of literature. 

3. Submittal shall be organized in a logical manner and have a schematic diagram 
for each system. 

C. Product Data: Provide data for all flow tubes. Include manufacturer's catalog information 
showing dimensions and configurations. 

D. Test Reports: The manufacturer of differential producing equipment shall furnish for 
approval certified data substantiating dimensions, calculations, and performance. The 
data must substantiate that the accuracy of the venturi meter is based on calibration of the 
device being submitted and not taken from other sources. Data shall include: 

1. Calculation sheets. 
2. Coefficient values and tolerances. 
3. Effect of upstream piping configurations. 
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4. Non-recoverable head loss 
5. Flow vs. differential curve. 
6. Uncalibrated accuracy.  
7. Dimension prints. 

E. Manufacturer's Installation Instructions 

1. Indicate application conditions and limitations of use stipulated by product testing 
agency specified under regulatory requirements. 

2. Include instructions for storage, handling, protection, examination, preparation, 
operation and installation of product. 

F. Manufacturer's Certificate: Certify that Products meet or exceed specified requirements. 
Venturi meter shall have a 25-year warranty against defects in workmanship and 
materials. 

1.05 Closeout Submittals 

A. Submittals shall be made as required in Sections 01 3300 and 01 7700. 

B. Manufacturer's field reports. 

C. Project Record Documents: Accurately record actual installed equipment. 

D. Operation Data: Include description of system operation, adjusting and testing required. 

E. Maintenance Data: Identify system maintenance requirements, servicing cycles, 
lubrication types required and local spare part sources. Include instructions for testing 
and cleaning cable and accessories. 

F. Instruction Manuals 

1. Complete descriptive literature for each piece of equipment, including a list and 
description of all parts of each piece of equipment. 

2. Data sheets containing information relative to metering range, indicator or chart 
range, electrical requirements, system function, and shop drawing data. 

3. Process flow diagrams showing location of instrumentation equipment, function 
of each piece, and description of use of equipment as applied to this Project. 

1.06 Delivery, Storage, And Handling 

A. Handling: Meters shall be handled in such a manner as to avoid any damage.  
B. Storage: Store meters in enclosures or under protective coverings.  

1.07 Field Measurements 

A. Verify that field measurements are as indicated on shop drawings. 

1.08 Project Conditions 

A. Verify that field measurements are as shown on Contract Drawings. 

B. Verify pipe size, material and compatibility with the fluid prior to rough-in. 

C. Meter locations shown on Contract Drawings are approximate locations unless 
dimensioned. Install meters as required to complete piped system. 
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1.09 Extra Materials 

A. Provide 1 complete set of special tools and equipment per meter that are required for 
calibration and maintenance including digital calibrators for reading and generating 4-
10 mA signals. 

Part 2 Products 

2.01 Venturi Flow Meters 

A. General: 

1. Flow meter shall be a short form Venturi design utilizing pure static pressure 
sensing taps in the inlet and throat sections and shall produce a differential 
pressure, which shall be measured and transmitted by the specified differential 
pressure transmitter. 

2. Meter supplier shall submit a complete manufacturing plan to include 
calculations for proper material thicknesses which will be used for this 
meter(s). In addition, a full quality assurance procedure will be provided to 
include welders’ qualifications, material and welding testing procedures and 
proof of welders’ current certification for all procedures that will be used in the 
manufacturing of the meter(s). 

3. The manufacturer of the Venturi meter shall have a minimum of 20 years’ 
experience in providing differential type flow meters and shall be ISO 9001-
2015 Quality Management System in the Design and Manufacturing of Flow 
Measurement Systems.  Manufacturer must hold a current and valid ASME S & U 
code stamp in order to ensure that all welding is according to ASME code 
requirements. 

B. Performance: 

1. Venturi flow meter(s) shall have an accuracy of +/-0.5% of actual flow above a 
pipe Reynolds number of 75,000 with a discharge coefficient of 0.9900. 

2. Temperature: Suitable for an operating temperature up to 165 degrees 
Fahrenheit, with operating pressure limited only by line pressure rating. 

3. Losses: Non-recoverable head loss not to exceed 10 percent of differential at 
maximum flow rate. 

C. Tube Design: 

1. Venturi meter shall have a cylindrical inlet section of the same inner diameter as 
the inlet piping and shall contain two high pressure taps and a single vent and 
drain tap. Cylindrical throat section shall contain two low-pressure taps.  

2. Length of the cylindrical throat section shall be equal to one-half its diameter.  

3. Converging section shall be comprised of a single angle of 30 degrees; sections 
using a radius or multiple inlet angles will not be acceptable.  

4. Recovery section shall be comprised of a single angle of 10 degrees and shall be 
truncated at approximately 90 percent of the downstream pipe inner diameter.  

5. Devices such as flow tubes that do not sense true static inlet and throat pressure 
will not be accepted. 
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6. Inspection Port:  Venturi meter shall be equipped with an inspection port to be 
located in the meter recovery section. Cover shall be machined of 304 stainless 
steel and all fastening hardware shall be 304 stainless steel. Cover shall have 
either an O-ring or gasket seal according to the standard practice of the 
manufacturer. 

7. Manual Cleanout Rods: One tap set shall be equipped with manual cleanout 
rods. Rod shaft shall be machined 304/316 stainless steel designed to be 
permanently installed in the 0.75” taps. Cleanout rod material assembly shall be 
stainless steel and an isolation ball valve shall be included in the assembly. 

D. Construction: 

1. Meters shall consist of reducing cone inlet sections, straight cylindrical throats, 
and expanding cone outlets.  

2. Meter body shall be cast iron per ASTM A-126, Gr. B, and the foundry shall be 
located in North America.  

3. Throat section and high-pressure tap bushing shall be 304 stainless steel.   

4. Interior of the cast iron surfaces shall be coated with NSF-61 2-part epoxy 
suitable for potable water contact, and the exterior shall be coated with shop 
primer.  

5. Mounting flanges shall hold the flow elements between pipe flanges of the line 
in which installed and be constructed of cast iron and epoxy coated. Flanges 
shall be ANSI B16.1 125 1b. 

E. Testing: 
 
1. Each meter shall be flow calibrated by an independent flow lab and provided with 

certified copies of the test results to substantiate the flow meter’s accuracy, 
discharge coefficient and permanent pressure loss.   
 

2. In lieu of lab flow calibration, the manufacturer may provide prior independent 
lab test data substantiating the flow meter’s accuracy, Reynolds number 
performance, installation effects, discharge coefficient, and head loss. Prior test 
data shall cover at least 36 lab calibrations in sizes from 2.0 to 48.0 inches. Since 
the validity of prior test data is based on the quality and tolerance adherence of 
the fabricator, if laboratory calibration data from prior meter calibrations is 
presented for consideration, the venturi meters used for those calibrations must 
have been built by the same fabricator as will be used to fabricate the meter on 
this contract.   

 
3. The supplier of the venturi meter shall provide a certified statement that all test 

data has been derived on meters made by the manufacturer of this meter.   
 

4. In the event that the fabricator did not provide the prior calibrated meters, this 
meter shall be flow calibrated at Utah Water Research Labs.  Calibration shall be a 
20-point calibration for the minimum to maximum stated flow rate. Headloss 
shall also be calibrated. 
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G. Meter Schedule: 
 

1. GCDC-WWS Meter Vault: 
 

a. Type: HVT-CI 
b. Number of Meters: 1 
c. Inlet Diameter (inches): 24   
d. Throat Diameter (inches): 12.6  
e. Overall Length Allowed (inches): 50.7 
f. Flow Range (gallons per minute): 700 – 9,000  
 

2. Control Station No. 2: 
 

a. Type: HVT-CI 
b. Number of Meters: 2 
c. Inlet Diameter (inches): 36   
d. Throat Diameter (inches): 18  
e. Overall Length Allowed (inches): 96 
f. Average Flow Range (gallons per minute): 6,250 – 17,360  

 
H. Acceptable Manufacturer:  

 
1. Venturi meter shall be manufactured by Primary Flow Signal, Inc., Cranston, RI or 

ENGINEER-approved equal. 
 

Part 3 Execution 

3.01 Contractor's Verification 

A. CONTRACTOR shall field measure all dimensions and check possible interferences for the 
pipe system and accessories. 

3.02 Installation 

A. Install meter(s) in accordance with manufacturer's instructions. 

B. Install the transmitter(s) in an orientation where the sensing diaphragms are in a vertical 
plane. 

C. Allow sufficient clearance overhead for cover removal and around the transmitter(s) to 
provide an access for necessary adjustments. 

D. Provide connections for drain and vent ports on the transmitter(s) as per manufacturer's 
recommendations. 

E. Locate transmitter(s) as close to the process pipe and pressure tap as practicable with the 
lengths of meter lead piping/tubing kept to a minimum. Do not exceed 10 feet lead 
length. Locate the transmitter to minimize exposure to shock and vibration, or with 
proper vibration protection hardware and rugged frame. Select location to avoid any 
thermal shocks. 

F. Slope horizontal leads a minimum of one inch per foot downward from the pressure taps. 

G. Assemble screwed fittings with teflon tape wrapped on the external threads. 

H. Do not run horizontal meter leads in excess of 10 feet without supports. 
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Issued 02/26/2020 

VENTURI FLOW METERS 40 7123.13-6 COF106801F 

3.03 Field Quality Control 

A. Conduct field inspection, testing and adjusting per Section 01 6000, Product 
Requirements, and Section 01 7700, Closeout Procedures. 

B. Field Tests: Verify specification performance criteria and perform tests as 
recommended by manufacturer. 

3.04 Adjusting 

A. Requirements for starting and adjusting work per Section 01 7700. 
B. Adjust and calibrate flowmeters. 

3.05 Manufacturer's Field Services 

A. Quality Requirements: Provisions for manufacturer's field services per Section 01 4500, 
Quality Control. 

B. Include services of a factory authorized service technician for up to 2 man-days per 
meter to supervise adjustments, final connections, and system testing. 

3.06 Protection 

A. Protect finished installation under provisions of Section 01 6000, Product 
Requirements. 

 

End of Section 
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November 11, 2019 
 
Wade Trim 
555 S. Saginaw, Suite 201 
Flint, MI 48502 
 
Attention: Ms. Tiffany Harrison, P.E. 
 
Reference: City of Flint Secondary Water Supply 

 
Job No: S-19-219 
 
 
Dear Sir: 
 
In accordance with your request, we have performed a geotechnical investigation for the 
referenced project. 
  
 
PROJECT DESCRIPTION 
 
The project is a new water pipeline to provide an additional water supply to the city of 
Flint. 
 
 
SUBSURFACE CONDITIONS 
 
Initially, fifteen soil test borings were made in the pipeline area. The boring depths were 
twenty feet (20’) and twenty five feet (25’). Two additional soil test borings were added 
where the water line crosses Dort Highway. These borings were made to a depth of thirty 
feet (30’). The locations were selected by the client and staked in the field by the 
Construction Testing Services personnel. The approximate boring locations are shown on 
the attached sketch.  
 
The results of this exploration together with the Soil Test Boring Logs may be found 
below. Standard penetration tests were performed at each boring in accordance with 
ASTM D-1586 “Penetration Tests and Split Barrel Sampling of Soils”. 

Construction Testing Services 
3300 E. Bristol Road 
Burton, MI  48529 
Ph # 810-603-0766 
FAX: 810-603-0786 

www.constructiontesting.net 
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Boring 1 encountered nine inches (9”) of compact brown possible road gravel over 
compact brown sand to three feet (3’), stiff variegated clay to four feet six inches (4’6”), 
medium compact brown sand to five feet six inches (5’6”) compact brown sand to seven 
feet six inches (7’6”) and stiff blue clay to nineteen feet six inches (19’6”) followed by 
very compact grey sand to the end of the boring. 
 
Boring 2 encountered seven inches (7”) of medium compact black topsoil over medium 
compact brown sand to two feet six inches (2’6”), firm variegated clay to three feet six 
inches (3’6”), very stiff brown clay to eight feet (8’), very stiff brown and blue clay to 
nine feet three inches (9’3”) and stiff blue clay to twelve feet (12’) followed by extremely 
stiff blue clay to the end of the boring. 
 
Boring 3 encountered nine inches (9”) of medium compact black topsoil over medium 
compact brown fill sand to three feet (3’), compact brown fill sand to four feet six inches 
(4’6”), compact brown sand to six feet nine inches (6’9”), compact grey silt to nine feet 
six inches (9’6”), stiff blue clay to thirteen feet (13’) and firm blue clay to sixteen feet 
(16’) followed by stiff blue clay to the end of the boring. 
 
Boring 4 encountered one foot (1’) of medium compact black topsoil over firm brown 
clay to seven feet nine inches (7’9”) followed by compact brown sand to the end of the 
boring. 
 
Boring 5 encountered nine inches (9”) of medium compact black topsoil over medium 
compact brown sand to three feet (3’), firm to stiff brown clay to seven feet six inches 
(7’6”) and medium compact brown sand to nineteen feet six inches (19’6”) followed by 
compact grey sand to the end of the boring. 
 
Boring 6 encountered five inches (5”) of medium compact black topsoil over stiff brown 
clay to five feet six inches (5’6”), very stiff brown clay to eight feet six inches (8’6”) 
followed by compact brown sand to the end of the boring. 
 
Boring 7 encountered one foot (1’) of medium compact brown topsoil over firm 
variegated clay to six feet (6’), very stiff brown clay to eight feet (8’), very stiff brown 
and blue clay to ten feet (10’), stiff to very stiff blue clay to sixteen feet six inches 
(16’6”) followed by extremely stiff blue clay to the end of the boring. 
 
Boring 8 encountered six inches (6”) of medium compact black topsoil over stiff 
variegated clay to six feet (6’), stiff brown clay to nine feet six inches (9’6”), stiff blue 
clay to thirteen feet (13’) and compact brown sand to seventeen feet (17’) followed by 
stiff blue clay to the end of the boring. 
 
Boring 9 encountered six inches (6”) of compact black topsoil over compact brown sand 
to three feet nine inches (3’9”) and compact to very compact brown sand to thirteen feet 
(13’) followed by compact brown sand to the end of the boring. 
 
Boring 10 encountered four inches (4”) of medium compact black topsoil over medium 
compact brown sand to eleven feet six inches (11’6”) and compact grey sand to fourteen 
feet six inches (14’6”) followed by stiff blue clay to the end of the boring. 
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Boring 11 encountered five inches (5”) of compact dark brown topsoil over medium 
compact to compact brown sand to six feet nine inches (6’9”), stiff brown clay to seven 
feet six inches (7’6”) and stiff blue clay to seventeen feet (17’) followed by very stiff blue 
clay to the end of the boring. 
 
Boring 12 encountered five inches (5”) of compact dark brown topsoil over compact 
brown possible fill sand to three feet six inches (3’6”), medium compact brown possible 
fill sand to seven feet seven inches (7’7”), stiff variegated clay to eight feet six inches 
(8’6”) and stiff blue clay to nine feet six inches (9’6”) followed by compact grey sand to 
the end of the boring. 
 
Boring 13 encountered six inches (6”) of medium compact dark brown topsoil over 
medium compact brown sand to three feet six inches (3’6”), very stiff variegated clay to 
six feet (6’), very stiff brown and blue clay to eight feet three inches (8’3”) and stiff blue 
clay to eleven feet six inches (11’6”) followed by very stiff blue clay to the end of the 
boring. 
 
Boring 14 encountered four inches (4”) of medium compact dark brown topsoil over 
medium compact brown sand to four feet six inches (4’6”), stiff variegated clay to seven 
feet (7’) and very stiff to extremely stiff brown clay to eleven feet six inches (11’6”) 
followed by very stiff blue clay to the end of the boring. 
 
Boring 15 encountered six inches (6”) of medium compact dark brown topsoil over 
medium compact brown sand to two feet six inches (2’6”) stiff variegated clay to six feet 
(6’) and very stiff brown clay to twelve feet six inches (12’6”) followed by very stiff blue 
clay to the end of the boring. 
 
Boring 16 encountered four inches (4”) of asphalt over medium compact fill sand to one 
foot (1’), medium compact brown sand to two feet eight inches (2’8”), firm variegated 
clay to three feet six inches (3’6”), loose brown sand to twelve feet (12’), stiff blue clay 
to seventeen feet (17’) followed by extremely stiff blue clay to the end of the boring. 
 
Boring 17 encountered four inches (4”) of medium compact black topsoil over medium 
compact brown sand to two feet nine inches (2’9”), firm variegated clay to six feet (6’), 
stiff brown clay to nine feet six inches (9’6”), very stiff blue clay to eleven feet nine 
inches (11’9”) and stiff blue clay to seventeen feet (17’) followed by extremely stiff blue 
clay to the end of the boring. 
 
 
LABORATORY TESTING 
 
One sample from each soil boring was subjected to additional testing. A mechanical 
analysis was performed for sand samples and unconfined compression tests were 
performed for clay samples. 
 
In general the sand samples contained significant amounts of silt and clay sized particles 
and would be classified as either SM (Silty Sand) or SC (Clayey Sand). The exception 
was sample 11B which would meet the specification for Class II material. 
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The unconfined compressive strengths on the clay samples ranged from approximately 
2,000 psf to more than 11,000 psf. 
 
The test results are appended. 
 
 
GROUNDWATER 
 
The drillers measured the depth at which water was encountered in each boring and the 
depth to water immediately after completion of the boring. The drillers also estimated the 
volumes of water flowing into the borings. These measurements are listed in the table 
below. 
 
  Depth to Water Depth to Water Approximate 
 Boring Encountered After Completion Water Volume 
 
 1 4’6” 18’0” Light 
 
 2 None None None 
 
 3 6’0” 6’7” Heavy 
 
 4 18’0” 18’0” Heavy 
 
 5 17’9” 18’2” Heavy 
 
 6 17’9” 16’4” Heavy 
 
 7 6’0” 4’2” Heavy 
 
 8 5’0” 7’0” Heavy 
 
 9 13’0” 11’7” Heavy 
 
 10 6’0” 6’6” Heavy 
 
 11 7’0” 11’6” Light 
 
 12 13’0” 12’7” Heavy 
 
 13 None None None 
 
 14 None None None 
 
 15 None None None 
 
 16 3’6” 2’6” Heavy 
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 17 15’0” 23’6” Heavy 
 
The groundwater level is relatively shallow at some locations and dewatering may be 
required at these locations. It should be noted that short-term groundwater observations 
such as these may not provide a reliable indication of the depth of the water table. Water 
levels in clay soils are influenced by the slow rate of water infiltrating the borehole as 
well as the potential for water to become trapped in overlying layers of granular material 
during periods of heavy rainfall. Water levels in granular soils fluctuate with seasonal and 
climatic changes as well as the amount of rainfall in the area immediately prior to 
measurement.  
 
 
FOUNDATIONS 
 
It appears that the pipeline could be supported by the existing naturally deposited soil.  
The anticipated bearing depths and the maximum net allowable soil bearing pressures are 
given below.  
 

Anticipated Maximum Net Allowable 
 Boring No. Bearing Depth Soil Pressure (psf) 
 
 1 3’6” to 7’6” 2,000 
  7’6” to 20’0” 4,000 
   
 2 3’6” to 20’0” 4,000 
 
 3 3’6” to 20’0” 3,000 
 
 4 3’6” to 8’0” 2,000 
  8’0” to 20’0” 4,000 
 
 5 3’6” to 7’6” 2,000 
  7’6” to 20’0” 3,000 
 
 6 3’6” to 20’0” 4,000 
 
 7 3’6” to 20’0” 4,000 
 
 8 3’6” to 6’0” 2,000 
  6’0” to 20’0” 3,000 
 
 9 3’6” to 10’0” 4,000 
  10’0” to 20’0” 2,500 
 
 10 3’6” to 20’0” 2,500 
 
 11 3’6” to 7’0” 2,000 
  7’0” to 20’0” 4,000 
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 12 3’6” to 7’6” 2,000 
  7’6” to 20’0” 2,500 
 
 13 3’6” to 20’0” 4,000 
 
 14 3’6” to 4’6” 2,000 
  4’6” to 20’0” 4,000 
 
 15 3’6” to 6’0” 2,500 
  6’0” to 20’0” 4,000 
 
 16 12’0” to 17’0” 3,500 
  17’0” to 30’0” 4,000 
 
 17 1’6” to 6’0” 1,000 
  6’0” to 9’6” 3,000 
  9’6” to 30’0” 4,000 
 
 
SUBGRADE PREPARATION 
 
The upper topsoil layer along with any peat, marl, organic soils, soft soils or other 
unsuitable materials should be removed from the building or paving areas. The resulting 
grade should then be proof rolled with a loaded tandem truck or front loader to develop 
any weak areas in the grade.  The soil in any weak area should be removed and replaced 
with drier similar soils and proof rolled to proven compaction. 
 
Any fill placed in the building or paving areas should be an approved material free of 
frozen soil, organic or other deleterious material. The clay soils on the site could be used 
for fill material provided that they are free of organic materials. It should be understood 
that controlling moisture content in clay soil will be very difficult during cold or wet 
weather. It is recommended that any additional fill soil brought in from off the site 
consist of a granular material meeting the gradation requirements for MDOT Class II 
backfill. 
 
Fill soils should be placed in 9” loose lifts and uniformly compacted to at least 95.0% of 
its maximum dry density as determined by ASTM D-1557 (Modified Proctor). 
 
 
EXCAVATIONS 
 
All excavations should be sloped, shored or braced in accordance with MI-OSHA 
requirements.  The contractor should provide an adequately constructed and braced 
shoring system for employees working in an excavation that may expose employees to 
the danger of moving ground. If material is stored or heavy equipment is operated near an 
excavation, stronger shoring must be used to resist the extra pressure due to 
superimposed loads. 
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FIELD MONITORING 
 
The Soil Boring Log represents the sub-surface conditions at a specific location. The 
subsurface conditions sometimes vary away from the boring location. It is recommended 
therefore, that a qualified geotechnical engineer be retained to provide soils engineering 
services during the construction phase of the proposed project. This is to observe 
compliance with the design concepts, specification and recommendations. This also 
allows modifications to be made in the event that subsurface conditions differ from those 
anticipated prior to the start of construction. 
 
 
GENERAL COMMENTS 
 
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 soils and 
foundation engineering.  Field logs are prepared during the drilling and sampling 
operations that describe field occurrences, sampling locations and other information. 
 
The samples obtained in the field are subjected to additional testing and reclassification 
in the laboratory and recommendations are based on the driller’s observations, laboratory 
tests of samples and our reconnaissance of the site. Stratification lines shown on the 
Boring Logs are approximate indications of change from one-soil strata to another and 
are not intended to represent an area of exact geological change. Where the soils have the 
appearances of fill, we have shown them as fill.  The possibility exists that there is fill 
present that was not detected as such.   
 
Water levels shown on the Logs of Soil Test Borings are those observed at the time of the 
drilling operation and are subjected to seasonal fluctuations. The long term high water 
table may be higher than that which is shown on the boring logs. 
 
The analysis and recommendations submitted in this report are based upon the data 
obtained from the Soil Boring locations. This report does not reflect variations, which 
may occur between borings.  The nature and extent of the variations may not become 
evident until the time of construction. 
 
This report has been prepared in accordance with generally accepted geotechnical 
engineering practices to aid in the evaluation of this project and to assist the Engineer in 
the design of this project.  In the event of changes in the design criteria, the Geotechnical 
Engineer should be consulted to determine if significant changes in recommendations are 
required. This exploration does not include an environmental evaluation of the site. 
 
Very truly yours, 
CONSTRUCTION TESTING SERVICES 
 
 
 
Jack F. Geerlings, P.E.      
Senior Project Engineer 
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%
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%

4 6 INS.
INS.

18 0 INS.
INS.

23

7

8

5
6
6

3

4

7

4

FT.

Sand - Very Compact, Wet, Silty, Grey

4

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

17

16

SS

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER 1 HOUR

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - Light

15

20'6"

19'6"

Clay - Stiff, Moist, Sandy, Blue

18

20

19

7'6"

Sand - Medium Compact, Wet, Brown w/Pebble                          
(SM - Silty Sand)

Sand - Compact, Wet, Silty, Brown

Clay - Stiff, Moist, Silty, Sandy, Blue w/Grey Sand Seams

End of Boring

14

21

3

7

Sand - Compact, Moist, Brown w/Gravel, Possible Road Gravel

Sand - Compact, Moist, Brown

Clay - Stiff, Moist, Silty, Variegated

16

SS

1C
SS

1A 2

4

1

4 14.7
4

1D
SS

1E

6

3

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 1

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil DescriptionLegend

115.1

Sample
& Type

SS
1B

SS

6

5

8

9

6
5

10

13

11

12

13'0"

1F

9"

3'0"

4'6"

5'6"
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PROJECT:
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Depth
SPT 
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per 6"

Moisture
%

Str.
%

INS.
INS.
INS.
INS.

10
8

10

13

11

12

8

SS

6

5

Sample
& Type

SS
2B

Legend

129.4

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 2

6

4

2E

2D

17.6
9

13.83938

1

2A 2

4

SS

2C
SS

SS

13

3

7

Sand - Medium Compact, Moist, Brown

Clay - Firm, Moist, Silty, Sandy, Variegated

14

21

Clay - Very Stiff, Moist, Silty, Brown (CL - Low Plasticity Clay)

Clay - Very Stiff, Moist, Brown & Blue9

15

18

20

19

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER 1 HOUR

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - None

Continued

2F

16

SS

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

17
Clay - Extremely Stiff, Moist, Blue w/occ Pebble & Stone

Clay - Stiff, Moist, Silty, Blue w/Brown Sand Seams

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

FT.

13

3

6

2
3
4

5
7

21

17

9

6

7"

2'6"

3'6"

8'0"

9'3"

12'0"

Topsoil - Medium Compact, Moist, Sandy, Black w/Roots
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PROJECT:
LOCATION:
DATE: 9/9/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

INS.
INS.
INS.
INS.

25'6"
End of Boring

Clay - Extremely Stiff, Moist, Blue w/occ Pebble & Stone

8

None
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER 10 HOURS

36

37

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

38

40

39

34

41

35

23

27

22

24

14
19

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 2

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil DescriptionLegend

Sample
& Type

SS

21

2G

26

25

29

28

30

33

31

32
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PROJECT:
LOCATION:
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Depth
SPT 
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per 6"

Moisture
%

Str.
%

6 0 INS.
INS.

18 0 INS.
6 7 INS.

5

5

4

3
3
3

5

3

7

2

Silt - Compact, Wet, Clayey, Grey

3

Heavy
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

16

17

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER 3 HOURS

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

18

20

19

SS

End of Boring

14

21

15

20'6"

Clay - Firm, Moist, Blue w/Red Sand Layers

Clay - Stiff, Moist, Blue w/Pebble

3

7

Topsoil - Medium Compact, Moist, Sandy, Black w/Roots

Fill Sand - Medium Compact, Moist, Brown

Fill Sand - Compact, Moist, Brown w/Topsoil

6'0"
Sand - Compact, Moist, Brown w/Pebble  (SM - Silty Sand)

6'9" Sand - Compact, Wet, Brown w/Grey Silt Seams

5

SS

3C
SS

3A 2

4

1

6 12.4
7

3D
SS

9'6"

3E

5

4

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 3

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil DescriptionLegend

99.6

Sample
& Type
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3B
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Clay - Stiff, Moist, Silty, Sandy, Blue

3F

9"

3'0"

4'6"

13'0"

16'0"
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18 0 INS.
INS.

18 0 INS.
INS.

7

5

11

3

5

2
2
4

2

8
10

Heavy
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

16

17

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

18

20

19

SS

End of Boring

14

21

15

20'6"

3

7

Topsoil - Medium Compact, Moist, Sandy, Clayey, Black w/Roots

Clay - Firm, Moist, Sandy, Brown w/occ Pebble                             
(CL - Low Plasticity Clay)

Sand - Compact, Moist, Brown

5

SS

4C
SS

4A 2

4

1

3 10.9
3

15.51778

4D
SS

4E

7

2

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 4

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil DescriptionLegend

130.8

Sample
& Type

SS
4B

SS

6

5

8

9

4
3

10

13

11

Sand - Compact, Wet, Brown w/occ Pebble4F

1'0"

7'9"

18'0"

12
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PROJECT:
LOCATION:
DATE: 9/9/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

17 9 INS.
INS.

18 2 INS.
INS.

Sand - Medium Compact, Moist, Brown

Sand - Medium Compact, Wet, Brown

6

12

4

4

3

2
2
3

2

2
3

Heavy
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

16

17

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

18

20

19

SS

End of Boring

14

21

15

20'6"

19'6"

3

7

Topsoil - Medium Compact, Moist, Sandy, Clayey, Black w/Roots9"

3'0"

Sand - Medium Compact, Moist, Brown

7'6"

Clay - Firm to Stiff, Moist, Sandy, Brown w/occ Pebble & 
Oxidation  (CL - Low Plasticity Clay)

17'9"

5

SS

5C
SS

5A 2

4

1

3 18.5
4

15.52097

5D
SS

5E

4

3

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 5

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil DescriptionLegend

122.3

Sample
& Type

SS
5B

SS

6

5

8

9

8
5

10

13

11

Sand - Compact, Wet, Grey

5F

12



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/9/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

17 9 INS.
INS.

16 4 INS.
INS.

5"

5'6"

8'6"

Clay - Very Stiff, Moist, Brown w/Pebble

17'0"

Sand - Compact, Moist, Silty, Brown

16

8

13

4

8

3
5
5

5

7
11

Heavy
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

16

17

18

20

19

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

SS

End of Boring

14

21

15

20'6"

Sand - Compact, Wet, Brown

3

7

5

SS

6C
SS

2

4

8 16.7
9

14.711264

6D
SS

6E

11

6

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 6

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil DescriptionLegend

140.1

Sample
& Type

SS

Topsoil - Medium Compact, Moist, Sandy, Black w/occ Pebble

Clay - Stiff, Moist, Sandy, Brown w/occ Pebble & Oxidation            
(CL - Low Plasticity Clay)

1

6B

SS
6A

6

5

9

16
13

8

10

13

11

6F

12



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/7/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

6 0 INS.
INS.

13 4 INS.
4 2 INS.

7F

12

10

13

11

9

9
7

8

6

5
7B

SS

Sample
& Type

SS

1

7A

Legend

129.4

Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 7

SURFACE ELEVATION:

9

3

7E

SS
7D

3 24.3
5

15.54867

2

4

SS

7C
SS

3

7

Topsoil - Medium Compact, Moist, Sandy, Brown w/Roots

Clay - Stiff to Very Stiff, Moist, Silty, Blue

SS

Continued

14

21

15

16'6"

18

20

19

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

16

17

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER 10 HOURS FT.

FT.

G.W. ON COMPLETION FT.

16

6

Heavy

6

8

2
3
5

3

20

7

11

10

Clay - Extremely Stiff, Moist, Silty, Blue

1'0"

6'0"

Clay - Firm, Moist, Silty, Sandy, Variegated                                      
(CL - Low Plasticity Clay)

8'0"

10'0"

Clay - Very Stiff, Moist, Silty, Sandy, Brown w/Wet Sand Seams

Clay - Very Stiff, Moist, Silty, Sandy, Brown & Blue



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/7/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

6 0 INS.
INS.

13 4 INS.
4 2 INS.

32

30

33

31

29

28

26

25

Sample
& Type

SS

21

7G

Legend

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 7

16
19

22

24

41

35

23

27

34

38

40

39

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

36

37

FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER 10 HOURS
Heavy

FT.

FT.

G.W. ON COMPLETION

15

25'6"
End of Boring

Clay - Extremely Stiff, Moist, Silty, Blue



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/7/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

5 0 INS.
INS.

7 0 INS.
INS.

8F

12

9

10
6

10

13

11

8

SS

6

5

Sample
& Type

SS
8B

Legend

125.2

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 8

7

4

8E

SS
8D

4 25.8
4

15.52040

1

8A 2

4

SS

8C
SS

5

3

7

Topsoil - Medium Compact, Moist, Sandy, Clayey, Black w/Roots

Clay - Stiff, Moist, Silty, Sandy, Variegated w/Brown Sand Seams

6"

5'0"

Clay - Stiff, Moist, Silty, Sandy, Variegated                                       
(CL - Low Plasticity Clay)

SS

End of Boring

14

21

15

20'6"

18

20

19

17

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

16

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

4

Heavy
FT.

6

3
4
5

3

5

7

5

7

Clay - Stiff, Moist, Silty, Sandy, Blue

3

6'0"

9'6"

Clay - Stiff, Moist, Silty, Sandy, Brown

13'0"

Clay - Stiff, Moist, Silty, Blue

17'0"

Sand - Compact, Wet, Brown



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/7/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

13 0 INS.
INS.

11 7 INS.
INS.

6" Topsoil - Compact, Moist, Sandy, Black w/Roots

3'9"

Sand - Compact, Moist, Brown w/Pebbles

13'0"

Sand - Compact to Very Compact, Moist, Brown w/Pebble & 
Stone  (SM - Silty Sand)

Sand - Compact, Wet, Brown w/Gravel

16

6

6

4

13

6
7
7

10

4
5

Heavy
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

16

17

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

18

20

19

SS

End of Boring

14

21

15

20'6"

3

7

4

SS

9C
SS

SS

9A 2

4

1

10 5.9
13

9D

9E

14

12

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 9

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil DescriptionLegend

Sample
& Type

SS
9B

SS

6

5

8

9

17
15

10

13

11

9F

12



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/7/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

6 0 INS.
INS.

6 6 INS.
INS.

10F

12

9

5
3

10

13

11

8

SS

6

5

Sample
& Type

SS
10B

Legend

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 10

106.3

4

3

10E

10D

5
5

1

10A 2

4

SS

SS

10C
SS

6

3

7

SS

End of Boring

14

21

15

20'6"

18

20

19

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

16

17

FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS
Heavy

FT.

FT.

G.W. ON COMPLETION

2
4

3

2
3
3

3

6

5

5

16.5

6

Clay - Stiff, Moist, Sandy, Blue w/Wet Sand Seams

4" Topsoil - Medium Compact, Moist, Sandy, Black w/Roots

6'0"

Sand - Medium Compact to Compact, Moist, Brown

11'6"

14'6"

Sand - Compact, Wet, Grey

Sand - Medium Compact to Compact, Wet, Brown                          
(SM - Silty Sand)



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/9/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

7 0 INS.
INS.

11 6 INS.
INS.

11F

12

9

7
6

10

13

11

8

SS

6

5

Sample
& Type

SS
11B

Legend

93.5

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 11

6

3

11E

11D

4 3.1
5

1

11A 2

4

SS

SS

11C
SS

9

17'0"

Clay - Stiff, Moist, Blue w/Wet Sand Seams

Clay - Very Stiff, Moist, Silty, Sandy, Blue

7'6"

3

7

8'6"

Clay - Stiff, Moist, Sandy, Brown

Clay - Stiff, Moist, Silty, Sandy, Blue w/Wet Sand Seams

SS

End of Boring

14

21

15

20'6"

18

20

19

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

16

17

FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS
Light

FT.

FT.

G.W. ON COMPLETION

4
6

6

7

4
7
7

3

11

9

10

5" Topsoil - Compact, Moist, Sandy, Dark Brown w/Roots

6'9"

Sand - Medium Compact to Compact, Moist, Brown                        
(SP - Poorly Graded Sand)



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/7/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

13 0 INS.
INS.

12 7 INS.
INS.

Possible Fill Sand - Compact, Moist, Brown w/Pebble & 
occ/Stone

Possible Fill Sand - Medium Compact, Moist, Clayey, Brown 
w/occ Pebble & Stone (SC - Clayey Sand)

Clay - Stiff, Moist, Sandy, Variegated w/Black Tint

4

5" Topsoil - Compact, Moist, Sandy, Dark Brown w/Roots

3'6"

7'7"

8'6"

9'6" 8

7

5
7
7

2

Heavy
FT.

G.W. VOLUMES

8

4

9

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

FT.

G.W. ON COMPLETION FT.
Standard Penetration Test - Driving 2" OD Sampler 1' With

140# Hammer Falling 30"; Count Made At 6" Intervals.
G.W. AFTER   HOURS

16

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

18

20

19

SS

End of Boring

14

21

15

20'6"

17

Clay - Stiff, Moist, Silty, Blue

Sand - Compact, Wet, Fine, Grey

3

7

7

SS

12C
SS

2

4

3 12.2
4

12D
SS

12E

9

3

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 12

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil DescriptionLegend

121.8

Sample
& Type

SS

1

12A

12B

SS

6

5

9

5
4

8

10

13

11
11

12F

12



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/7/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

INS.
INS.
INS.
INS.

6" Topsoil - Medium Compact, Moist, Sandy, Dark Brown w/Roots

3'6"

6'0"

12

10

4

3
4
4

4

7
9

None
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

16

17

18

20

19

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

SS

End of Boring

14

21

15

20'6"

3

7

Clay - Very Stiff, Moist, Silty, Sandy, Blue w/occ Pebble

11
8

SS

13C
SS

1

13A 2

4

7 18.6
9

15.58029

13D

8

13E

6

5

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 13

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil DescriptionLegend

132.2

Sample
& Type

SS

Sand - Medium Compact, Moist, Brown w/occ Pebble & Stone

Clay - Very Stiff, Moist, Silty, Sandy, Variegated                              
(CL - Low Plasticity Clay)

13B

SS

6

5

SS

8'3"

Clay - Very Stiff, Moist, Silty, Sandy, Brown & Blue
8

11'6"

Clay - Stiff, Moist, Silty, Sandy, Blue

9

10
7

10

13

11

13F

12



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/7/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

INS.
INS.
INS.
INS.

4" Topsoil - Medium Compact, Moist, Sandy, Dark Brown w/Roots

10

9

10

3
3
5

3

8
9

None
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

16

17

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

18

20

19

SS

End of Boring

14

21

15

20'6"

3

7

Sand - Medium Compact, Moist, Slightly Clayey, Brown w/Pebble

Clay - Very Stiff, Moist, Sandy, Blue w/occ Pebble

8
7

SS

14C
SS

4

1

14A 2

5 12.9
8

12.14988

14D

19

14E

15

8

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 14

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

134.5

Sample
& Type

SS
4'6"

Clay - Stiff, Moist, Sandy, Variegated  (CL - Low Plasticity Clay)

Legend

SS

5
14B

SS

7'0"

8

6

11'6"

Clay - Very Stiff to Extremely Stiff, Moist, Silty, Sandy, Brown 
w/occ Pebble & Stone

9

13
12

10

13

11

14F

12



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 9/7/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

INS.
INS.
INS.
INS.

6" Topsoil - Medium Compact, Moist, Sandy, Dark Brown w/Roots

17

15

12

8

3
4
5

3

10
11

None
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

16

17

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

21

15

20'6"

18

20

19

Clay - Very Stiff, Moist, Silty, Sandy, Blue w/occ Pebble

SS

End of Boring

14

12
10

SS

15C
SS

4

3

4 14.3
6

15.52482

15D

15E

13

5

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 15

SURFACE ELEVATION: Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil DescriptionLegend

131.5

Sample
& Type

SS

2'6"

Sand - Medium Compact, Moist, Brown w/Pebble

Clay - Stiff, Moist, Silty, Sandy, Variegated w/occ Pebble                
(CL - Low Plasticity Clay)

1

15A
SS

2

5
15B

SS

7

6'0"

8

6

12'6"

Clay - Very Stiff, Moist, Sandy, Brown
9

14
8

10

13

11

15F

12



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 10/25/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

3 6 INS.
INS.

2 6 INS.
INS.

16F

12

1
0

10

13

11

12'0"

Sand - Loose, Wet, Fine, Brown (SM-Silty Sand)

Clay - Stiff, Moist, Silty, Sandy, Blue w/occ Pebble

9

4"
1'0"

3'6"

Asphalt
Fill Sand - Medium Compact, Moist, Dark Brown w/Broken 
Asphalt

2'8"

8

6

SS

7

5
16B

SS
2

Sample
& Type

SS

1

16A
Sand - Medium Compact, Moist, Brown w/Pebble

Clay - Firm, Moist, Silty, Sandy, Variegated w/Green Tint

Legend

Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

SURFACE ELEVATION:

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 16

0

0

16E

16D

1 15.2
1

4

3 5

2
3

SS

16C
SS

16
9

SS

Continued

14

17'0"

21

15

18

20

19

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

16

17

FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS
Heavy

FT.

FT.

G.W. ON COMPLETION

4
5

1

18

7

1

Clay - Extremely Stiff, Moist, Sandy, Blue w/occ Pebble

0



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 10/25/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

3 6 INS.
INS.

2 6 INS.
INS.

11

24

9

Heavy
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

37

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

41

35

38

40

39

36

34

19
22

16H

30'6"
18

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 16

Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

SURFACE ELEVATION:

Legend
Sample
& Type

SS

21

24

22

16G

23

SS

27

26

25

29

28

30

33

31 End of Boring

Clay - Extremely Stiff, Moist, Sandy, Blue w/occ Pebble

32



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 10/25/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

15 0 INS.
INS.

23 6 INS.
INS.

17'0"

Clay - Stiff, Moist, Silty, Sandy, Blue w/occ Pebble & Wet Grey 
Sand Seams

Clay - Extremely Stiff, Moist, Silty, Sandy, Blue w/occ Pebble

4"

2'9"

Topsoil - Medium Compact, Moist, Sandy, Black w/Roots

Sand - Medium Compact, Moist, Brown w/Pebble & occ/Stone

4'0"

6'0"

Clay - Stiff, Moist, Silty, Sandy, Brown (CL - Low Plasticity Clay)
14.7

3

14

1

22

6

3
4

Heavy
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

16

17

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

18

20

19

SS

Continued

14

21

15 15'0"

15.5132.8

18
10

SS

17C
SS

3
3

Clay - Firm, Moist, Silty, Sandy, Variegated w/Green Tint, 
Possible Swamp Bottom

3 2

2
2

2982

17D

17E

5

2

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 17

Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

SURFACE ELEVATION:

Legend
Sample
& Type

SS

1

17A

Clay - Firm, Moist, Silty, Sandy, Variegated w/occ Pebble

SS
2

17B
4

SS

7

8

6

5

9
9'6"

6
3

10

13

11

11'9"

Clay - Very Stiff, Moist, Silty, Sandy, Blue w/Brown Sand Seams

Clay - Stiff, Moist, Silty, Sandy, Blue w/occ Pebble

17F

12



JOB NO. S-19-219
PROJECT:
LOCATION:
DATE: 10/25/19

Depth
SPT 

Blows 
per 6"

Moisture
%

Str.
%

15 0 INS.
INS.

23 6 INS.
INS.

12

18

10

Heavy
FT.

FT.

G.W. ON COMPLETION FT.

G.W. VOLUMES

BORING PLUGGED WITH NATURAL SOIL GROUND WATER OBSERVATIONS
G.W. ENCOUNTERED AT
G.W. ENCOUNTERED AT FT.

* The soil descriptions shown on the logs are from visual
observations. No classification tests were performed.

Standard Penetration Test - Driving 2" OD Sampler 1' With
140# Hammer Falling 30"; Count Made At 6" Intervals.

G.W. AFTER   HOURS

37

TYPE OF SAMPLE
D.    - DISTURBED

U.L. - UNDIST. LINER
S.T. - SHELBY TUBE
S.S. - SPLIT SPOON
R.C. - ROCK CORE

OTHER - 

41

35

38

40

39

36

34

13
14

17H

30'6"
17

Construction Testing Services
3300 E. Bristol Road, Burton, MI 48529

PHONE: (810) 603-0766
FAX:      (810) 603-0786

City of Flint Secondary Water Supply
LOG OF SOIL BORING NO. 17

Existing
Flint, Michigan

Natural
Wt. 

P.C.F.

Unc. 
Comp.

Strength 
Soil Description

SURFACE ELEVATION:

Legend
Sample
& Type

SS

21

24

22

17G

23

SS

27

26

25

29

28

30

33

31 End of Boring

Clay - Extremely Stiff, Moist, Silty, Sandy, Blue w/occ Pebble

32



Date: Job No. Client:

Project: Location: Supplier:

Material:
Sample 
Location: Spec.:

SIEVE SPEC WEIGHT FRACTION % CUM.
SIZE RETAINED RETAINED RETAINED PASS

1 1/2" 0.0 0.0 0.0 100
1" 0.0 0.0 0.0 100

3/4" 0.0 0.0 0.0 100
1/2" 4.1 3.1 3.1 97
3/8" 1.2 0.9 4.1 96

#4 6.8 5.2 9.3 91
#8 6.1 4.7 14.0 86

#16 2.4 1.8 15.8 84
#30 12.2 9.4 25.2 75
#50 15.7 12.1 37.3 63

#100 35.3 27.1 64.4 36
#200 13.6 10.4 74.8 25

LBW 32.8 25.2 100.0 0
TOTAL 130.2

WT (gm) % SPEC %
DRY WT. 130.2 CRUSHED PARTICLES
WASH WT. 99.0 CLAY-IRONSTONE
LOSS 31.2 (1) SOFT PARTICLES INCLUDING
PAN 1.6 CLAY-IRONSTONE

TOTAL LBW 32.8 (2) CHERT
% LBW 25.2 SUM of (1)+(2) 0.0

Tested By: Reviewed by: Jack F. Geerlings, P.E.Jack F. Geerlings, P.E.
 

Flint, MI

1B

Under the Unified Classification System this material would be classified SM or Silty Sand

On-Site

MECHANICAL ANALYSIS REPORT

1/19/2019

Secondary Water 
Supply

Granular

S-19-219 Wade Trim

Construction Testing Services
3300 E. Bristol Rd
Burton, MI  48529

(810) 603-0766  Fax:  (810) 603-0786
www.constructiontesting.net



Date: Job No. Client:

Project: Location: Supplier:

Material:
Sample 
Location: Spec.:

SIEVE SPEC WEIGHT FRACTION % CUM.
SIZE RETAINED RETAINED RETAINED PASS

1 1/2" 0.0 0.0 0.0 100
1" 0.0 0.0 0.0 100

3/4" 0.0 0.0 0.0 100
1/2" 0.0 0.0 0.0 100
3/8" 0.0 0.0 0.0 100

#4 0.0 0.0 0.0 100
#8 0.0 0.0 0.0 100

#16 1.0 0.9 0.9 99
#30 4.7 4.2 5.1 95
#50 5.9 5.2 10.3 90

#100 50.6 44.9 55.2 45
#200 33.6 29.8 85.0 15

LBW 16.9 15.0 100.0 0
TOTAL 112.7

WT (gm) % SPEC %
DRY WT. 112.7 CRUSHED PARTICLES
WASH WT. 97.0 CLAY-IRONSTONE
LOSS 15.7 (1) SOFT PARTICLES INCLUDING
PAN 1.2 CLAY-IRONSTONE

TOTAL LBW 16.9 (2) CHERT
% LBW 15.0 SUM of (1)+(2) 0.0

Tested By: Reviewed by: Jack F. Geerlings, P.E.

MECHANICAL ANALYSIS REPORT

1/19/2019

Secondary Water 
Supply

Granular

S-19-219 Wade Trim

Jack F. Geerlings, P.E.
 

Flint, MI

3B

Under the Unified Classification System this material would be classified SM or Silty Sand

On-Site

Construction Testing Services
3300 E. Bristol Rd
Burton, MI  48529

(810) 603-0766  Fax:  (810) 603-0786
www.constructiontesting.net



Date: Job No. Client:

Project: Location: Supplier:

Material:
Sample 
Location: Spec.:

SIEVE SPEC WEIGHT FRACTION % CUM.
SIZE RETAINED RETAINED RETAINED PASS

1 1/2" 0.0 0.0 0.0 100
1" 0.0 0.0 0.0 100

3/4" 0.0 0.0 0.0 100
1/2" 0.0 0.0 0.0 100
3/8" 2.8 2.6 2.6 97

#4 21.0 19.2 21.8 78
#8 22.1 20.3 42.1 58

#16 10.1 9.3 51.3 49
#30 18.9 17.3 68.7 31
#50 4.2 3.8 72.5 27

#100 6.5 6.0 78.5 22
#200 5.0 4.6 83.0 17

LBW 18.5 17.0 100.0 0
TOTAL 109.1

WT (gm) % SPEC %
DRY WT. 109.1 CRUSHED PARTICLES
WASH WT. 91.3 CLAY-IRONSTONE
LOSS 17.8 (1) SOFT PARTICLES INCLUDING
PAN 0.7 CLAY-IRONSTONE

TOTAL LBW 18.5 (2) CHERT
% LBW 17.0 SUM of (1)+(2) 0.0

Tested By: Reviewed by: Jack F. Geerlings, P.E.

MECHANICAL ANALYSIS REPORT

1/19/2019

Secondary Water 
Supply

Granular

S-19-219 Wade Trim

Jack F. Geerlings, P.E.
 

Flint, MI

9B

Under the Unified Classification System this material would be classified SM or Silty Sand

On-Site

Construction Testing Services
3300 E. Bristol Rd
Burton, MI  48529

(810) 603-0766  Fax:  (810) 603-0786
www.constructiontesting.net



Date: Job No. Client:

Project: Location: Supplier:

Material:
Sample 
Location: Spec.:

SIEVE SPEC WEIGHT FRACTION % CUM.
SIZE RETAINED RETAINED RETAINED PASS

1 1/2" 0.0 0.0 0.0 100
1" 0.0 0.0 0.0 100

3/4" 0.0 0.0 0.0 100
1/2" 0.0 0.0 0.0 100
3/8" 0.0 0.0 0.0 100

#4 0.0 0.0 0.0 100
#8 0.3 0.2 0.2 100

#16 0.8 0.7 0.9 99
#30 6.4 5.3 6.2 94
#50 9.9 8.2 14.5 86
#100 48.0 39.9 54.4 46
#200 33.2 27.6 82.0 18

LBW 21.7 18.0 100.0 0
TOTAL 120.3

WT (gm) % SPEC %
DRY WT. 120.3 CRUSHED PARTICLES
WASH WT. 100.1 CLAY-IRONSTONE
LOSS 20.2 (1) SOFT PARTICLES INCLUDING
PAN 1.5 CLAY-IRONSTONE

TOTAL LBW 21.7 (2) CHERT
% LBW 18.0 SUM of (1)+(2) 0.0

Tested By: Reviewed by: Jack F. Geerlings, P.E.

MECHANICAL ANALYSIS REPORT

1/19/2019

Secondary Water 
Supply

Granular

S-19-219 Wade Trim

Jack F. Geerlings, P.E.
 

Flint, MI

10C

Under the Unified Classification System this material would be classified SM or Silty Sand

On-Site

Construction Testing Services
3300 E. Bristol Rd
Burton, MI  48529

(810) 603-0766  Fax:  (810) 603-0786
www.constructiontesting.net



Date: Job No. Client:

Project: Location: Supplier:

Material:
Sample 
Location: Spec.:

SIEVE SPEC WEIGHT FRACTION % CUM.
SIZE RETAINED RETAINED RETAINED PASS

1 1/2" 0.0 0.0 0.0 100
1" 0.0 0.0 0.0 100

3/4" 0.0 0.0 0.0 100
1/2" 0.0 0.0 0.0 100
3/8" 0.0 0.0 0.0 100

#4 0.0 0.0 0.0 100
#8 0.0 0.0 0.0 100

#16 0.0 0.0 0.0 100
#30 0.0 0.0 0.0 100
#50 1.7 1.7 1.7 98
#100 86.6 84.4 86.1 14
#200 10.5 10.2 96.3 4

LBW 3.8 3.7 100.0 0
TOTAL 102.6

WT (gm) % SPEC %
DRY WT. 102.6 CRUSHED PARTICLES
WASH WT. 99.2 CLAY-IRONSTONE
LOSS 3.4 (1) SOFT PARTICLES INCLUDING
PAN 0.4 CLAY-IRONSTONE

TOTAL LBW 3.8 (2) CHERT
% LBW 3.7 SUM of (1)+(2) 0.0

Tested By: Reviewed by: Jack F. Geerlings, P.E.Jack F. Geerlings, P.E.
 

Flint, MI

11B

Under the Unified Classification System this material would be classified SP or Poorly Graded Sand

On-Site

MECHANICAL ANALYSIS REPORT

1/19/2019

Secondary Water 
Supply

Granular

S-19-219 Wade Trim

Construction Testing Services
3300 E. Bristol Rd
Burton, MI  48529

(810) 603-0766  Fax:  (810) 603-0786
www.constructiontesting.net



Date: Job No. Client:

Project: Location: Supplier:

Material:
Sample 
Location: Spec.:

SIEVE SPEC WEIGHT FRACTION % CUM.
SIZE RETAINED RETAINED RETAINED PASS

1 1/2" 0.0 0.0 0.0 100
1" 0.0 0.0 0.0 100

3/4" 0.0 0.0 0.0 100
1/2" 0.0 0.0 0.0 100
3/8" 1.7 1.2 1.2 99

#4 4.0 2.9 4.1 96
#8 4.1 3.0 7.1 93

#16 2.9 2.1 9.2 91
#30 10.1 7.3 16.5 83
#50 6.2 4.5 21.0 79
#100 22.5 16.3 37.4 63
#200 14.9 10.8 48.2 52

LBW 71.4 51.8 100.0 0
TOTAL 137.8

WT (gm) % SPEC %
DRY WT. 137.8 CRUSHED PARTICLES
WASH WT. 68.0 CLAY-IRONSTONE
LOSS 69.8 (1) SOFT PARTICLES INCLUDING
PAN 1.6 CLAY-IRONSTONE

TOTAL LBW 71.4 (2) CHERT
% LBW 51.8 SUM of (1)+(2) 0.0

Tested By: Reviewed by: Jack F. Geerlings, P.E.

MECHANICAL ANALYSIS REPORT

1/19/2019

Secondary Water 
Supply

Granular

S-19-219 Wade Trim

Jack F. Geerlings, P.E.
 

Flint, MI

12B

Under the Unified Classification System this material would be classified SC or Silty Clay. The loss by wash 
on this sample is over 50% so it could also be classified as CL or a Clay with Low Plasticity.

On-Site

Construction Testing Services
3300 E. Bristol Rd
Burton, MI  48529

(810) 603-0766  Fax:  (810) 603-0786
www.constructiontesting.net



Date: Job No. Client:

Project: Location: Supplier:

Material:
Sample 
Location: Spec.:

SIEVE SPEC WEIGHT FRACTION % CUM.
SIZE RETAINED RETAINED RETAINED PASS

1 1/2" 0.0 0.0 0.0 100
1" 0.0 0.0 0.0 100

3/4" 0.0 0.0 0.0 100
1/2" 0.0 0.0 0.0 100
3/8" 0.0 0.0 0.0 100

#4 0.0 0.0 0.0 100
#8 0.0 0.0 0.0 100

#16 0.0 0.0 0.0 100
#30 0.0 0.0 0.0 100
#50 1.6 1.5 1.5 98
#100 85.6 82.1 83.7 16
#200 10.7 10.3 94.0 6

LBW 6.3 6.0 100.0 0
TOTAL 104.2

WT (gm) % SPEC %
DRY WT. 104.2 CRUSHED PARTICLES
WASH WT. 98.3 CLAY-IRONSTONE
LOSS 5.9 (1) SOFT PARTICLES INCLUDING
PAN 0.4 CLAY-IRONSTONE

TOTAL LBW 6.3 (2) CHERT
% LBW 6.0 SUM of (1)+(2) 0.0

Tested By: Reviewed by: Jack F. Geerlings, P.E.Jack F. Geerlings, P.E.
 

Flint, MI

16B

Under the Unified Classification System this material would be classified SP or Poorly Graded Sand

On-Site

MECHANICAL ANALYSIS REPORT

11/8/2019

Secondary Water 
Supply

Granular

S-19-219 Wade Trim

Construction Testing Services
3300 E. Bristol Rd
Burton, MI  48529

(810) 603-0766  Fax:  (810) 603-0786
www.constructiontesting.net



Date: Job No. Project:

Sample: Depth:

Deflection Strain Area Load Pressure

in. % in2
lb. lb/ft2

0.025 0.9 1.50 3.3 317

0.050 1.7 1.51 6.7 639

0.075 2.6 1.52 9.7 916

0.100 3.4 1.54 12.8 1198

0.125 4.3 1.55 16.0 1485

0.150 5.2 1.57 19.2 1766

0.175 6.0 1.58 23.0 2096

0.200 6.9 1.59 26.3 2375

0.225 7.8 1.61 29.9 2675

0.250 8.6 1.62 33.9 3004

0.275 9.5 1.64 36.5 3204

0.300 10.3 1.66 39.3 3417

0.325 11.2 1.67 42.1 3625

0.350 12.1 1.69 44.2 3769

0.375 12.9 1.71 45.9 3876

0.400 13.8 1.72 47.1 3938

0.425 14.7 1.74 0

0.450 15.5 1.76 0

1.375 146.3

2.900 124.4
SAMPLE VOLUME (in.3) 4.306 17.6

SAMPLE VOLUME (cm3) 70.566 WET DENSITY pcf 129.4

* Moisture content was determined on entire sample after compression test

WET WEIGHT (g)

DRY WEIGHT (g)

UNCONFINED COMPRESSION TEST

9/19/2019

2B

S-19-219

5'

Flint Secondary Water 
Supply

MOISTURE (%) *

Strain at Failure (%)

Natural Unit Weight (lb./ft.3)

Unconfined Compression Strength (lb./ft.2) 3938

13.8

129.4

SAMPLE LENGTH (in.)

SAMPLE DIAMETER (in.)

Construction Testing Services
3300 E. Bristol Rd
Burton, MI 48529

(810) 603-0766 (bus.)  (810) 603-0786 (fax)
www.constructiontesting.net



Date: Job No. Project:

Sample: Depth:

Deflection Strain Area Load Pressure

in. % in2
lb. lb/ft2

0.025 0.9 1.50 2.6 250

0.050 1.7 1.51 4.5 429

0.075 2.6 1.52 5.7 538

0.100 3.4 1.54 7.1 665

0.125 4.3 1.55 8.4 779

0.150 5.2 1.57 9.7 892

0.175 6.0 1.58 11.1 1011

0.200 6.9 1.59 12.3 1111

0.225 7.8 1.61 13.5 1208

0.250 8.6 1.62 14.7 1303

0.275 9.5 1.64 15.8 1387

0.300 10.3 1.66 16.8 1461

0.325 11.2 1.67 17.8 1533

0.350 12.1 1.69 18.7 1595

0.375 12.9 1.71 19.6 1655

0.400 13.8 1.72 20.3 1697

0.425 14.7 1.74 21.0 1738

0.450 15.5 1.76 21.7 1778

1.375 147.9

2.900 133.4
SAMPLE VOLUME (in.3) 4.306 10.9

SAMPLE VOLUME (cm3) 70.566 WET DENSITY pcf 130.8

* Moisture content was determined on entire sample after compression test

MOISTURE (%) *

Strain at Failure (%)

Natural Unit Weight (lb./ft.3)

Unconfined Compression Strength (lb./ft.2) 1778

15.5

130.8

SAMPLE LENGTH (in.)

SAMPLE DIAMETER (in.) WET WEIGHT (g)

DRY WEIGHT (g)

UNCONFINED COMPRESSION TEST

9/19/2019

4B

S-19-219

5'

Flint Secondary Water 
Supply

Construction Testing Services
3300 E. Bristol Rd
Burton, MI 48529

(810) 603-0766 (bus.)  (810) 603-0786 (fax)
www.constructiontesting.net



Date: Job No. Project:

Sample: Depth:

Deflection Strain Area Load Pressure

in. % in2
lb. lb/ft2

0.025 0.9 1.50 1.6 154

0.050 1.7 1.51 2.5 238

0.075 2.6 1.52 3.4 321

0.100 3.4 1.54 4.3 403

0.125 4.3 1.55 5.3 492

0.150 5.2 1.57 6.4 589

0.175 6.0 1.58 7.5 683

0.200 6.9 1.59 8.7 786

0.225 7.8 1.61 10.1 903

0.250 8.6 1.62 11.5 1019

0.275 9.5 1.64 12.9 1132

0.300 10.3 1.66 14.4 1252

0.325 11.2 1.67 16.2 1395

0.350 12.1 1.69 18.0 1535

0.375 12.9 1.71 20.2 1706

0.400 13.8 1.72 21.9 1831

0.425 14.7 1.74 23.9 1978

0.450 15.5 1.76 25.6 2097

1.375 138.3

2.900 116.7
SAMPLE VOLUME (in.3) 4.306 18.5

SAMPLE VOLUME (cm3) 70.566 WET DENSITY pcf 122.3

* Moisture content was determined on entire sample after compression test

WET WEIGHT (g)

DRY WEIGHT (g)

UNCONFINED COMPRESSION TEST

9/19/2019

5B

S-19-219

5'

Flint Secondary Water 
Supply

MOISTURE (%) *

Strain at Failure (%)

Natural Unit Weight (lb./ft.3)

Unconfined Compression Strength (lb./ft.2) 2097

15

122.3

SAMPLE LENGTH (in.)

SAMPLE DIAMETER (in.)

Construction Testing Services
3300 E. Bristol Rd
Burton, MI 48529

(810) 603-0766 (bus.)  (810) 603-0786 (fax)
www.constructiontesting.net



Date: Job No. Project:

Sample: Depth:

Deflection Strain Area Load Pressure

in. % in2
lb. lb/ft2

0.025 0.9 1.50 15 1442

0.050 1.7 1.51 24.7 2354

0.075 2.6 1.52 34.1 3221

0.100 3.4 1.54 44.5 4167

0.125 4.3 1.55 52.5 4872

0.150 5.2 1.57 61.6 5665

0.175 6.0 1.58 70.5 6424

0.200 6.9 1.59 77.6 7006

0.225 7.8 1.61 85.1 7612

0.250 8.6 1.62 91.7 8126

0.275 9.5 1.64 97.8 8585

0.300 10.3 1.66 104.0 9042

0.325 11.2 1.67 109.1 9394

0.350 12.1 1.69 113.8 9704

0.375 12.9 1.71 118.8 10031

0.400 13.8 1.72 122.2 10216

0.425 14.7 1.74 136.1 11264

0.450 15.5 1.76 129.7 10626

1.375 158.4

2.900 135.7
SAMPLE VOLUME (in.3) 4.306 16.7

SAMPLE VOLUME (cm3) 70.566 WET DENSITY pcf 140.1

* Moisture content was determined on entire sample after compression test

MOISTURE (%) *

Strain at Failure (%)

Natural Unit Weight (lb./ft.3)

Unconfined Compression Strength (lb./ft.2) 11264

14.7

140.1

SAMPLE LENGTH (in.)

SAMPLE DIAMETER (in.) WET WEIGHT (g)

DRY WEIGHT (g)

UNCONFINED COMPRESSION TEST

9/19/2019

6B

S-19-219

5'

Flint Secondary Water 
Supply

Construction Testing Services
3300 E. Bristol Rd
Burton, MI 48529

(810) 603-0766 (bus.)  (810) 603-0786 (fax)
www.constructiontesting.net



Date: Job No. Project:

Sample: Depth:

Deflection Strain Area Load Pressure

in. % in2
lb. lb/ft2

0.025 0.9 1.50 6.9 663

0.050 1.7 1.51 11.1 1058

0.075 2.6 1.52 15.0 1417

0.100 3.4 1.54 19.2 1798

0.125 4.3 1.55 23.1 2144

0.150 5.2 1.57 27.1 2492

0.175 6.0 1.58 30.8 2807

0.200 6.9 1.59 34.4 3106

0.225 7.8 1.61 37.9 3390

0.250 8.6 1.62 41.1 3642

0.275 9.5 1.64 44.2 3880

0.300 10.3 1.66 47.1 4095

0.325 11.2 1.67 49.7 4280

0.350 12.1 1.69 52.2 4451

0.375 12.9 1.71 54.3 4585

0.400 13.8 1.72 56.1 4690

0.425 14.7 1.74 57.9 4792

0.450 15.5 1.76 59.4 4867

1.375 146.3

2.900 117.7
SAMPLE VOLUME (in.3) 4.306 24.3

SAMPLE VOLUME (cm3) 70.566 WET DENSITY pcf 129.4

* Moisture content was determined on entire sample after compression test

WET WEIGHT (g)

DRY WEIGHT (g)

UNCONFINED COMPRESSION TEST

9/19/2019

7B

S-19-219

5'

Flint Secondary Water 
Supply

MOISTURE (%) *

Strain at Failure (%)

Natural Unit Weight (lb./ft.3)

Unconfined Compression Strength (lb./ft.2) 4867

15.5

129.4

SAMPLE LENGTH (in.)

SAMPLE DIAMETER (in.)

Construction Testing Services
3300 E. Bristol Rd
Burton, MI 48529

(810) 603-0766 (bus.)  (810) 603-0786 (fax)
www.constructiontesting.net



Date: Job No. Project:

Sample: Depth:

Deflection Strain Area Load Pressure

in. % in2
lb. lb/ft2

0.025 0.9 1.50 1.4 135

0.050 1.7 1.51 2.3 219

0.075 2.6 1.52 3.5 331

0.100 3.4 1.54 4.8 449

0.125 4.3 1.55 6.0 557

0.150 5.2 1.57 7.4 681

0.175 6.0 1.58 8.8 802

0.200 6.9 1.59 10.3 930

0.225 7.8 1.61 12.0 1073

0.250 8.6 1.62 13.6 1205

0.275 9.5 1.64 15.3 1343

0.300 10.3 1.66 17.0 1478

0.325 11.2 1.67 18.8 1619

0.350 12.1 1.69 20.4 1740

0.375 12.9 1.71 21.9 1849

0.400 13.8 1.72 23.1 1931

0.425 14.7 1.74 24.0 1986

0.450 15.5 1.76 24.9 2040

1.375 141.6

2.900 112.6
SAMPLE VOLUME (in.3) 4.306 25.8

SAMPLE VOLUME (cm3) 70.566 WET DENSITY pcf 125.2

* Moisture content was determined on entire sample after compression test

WET WEIGHT (g)

DRY WEIGHT (g)

UNCONFINED COMPRESSION TEST

9/19/2019

8B

S-19-219

5'

Flint Secondary Water 
Supply

MOISTURE (%) *

Strain at Failure (%)

Natural Unit Weight (lb./ft.3)

Unconfined Compression Strength (lb./ft.2) 2040

15.5

125.2

SAMPLE LENGTH (in.)

SAMPLE DIAMETER (in.)

Construction Testing Services
3300 E. Bristol Rd
Burton, MI 48529

(810) 603-0766 (bus.)  (810) 603-0786 (fax)
www.constructiontesting.net



Date: Job No. Project:

Sample: Depth:

Deflection Strain Area Load Pressure

in. % in2
lb. lb/ft2

0.025 0.9 1.50 4.6 442

0.050 1.7 1.51 8.3 791

0.075 2.6 1.52 12.0 1134

0.100 3.4 1.54 16.1 1507

0.125 4.3 1.55 20.6 1912

0.150 5.2 1.57 25.7 2363

0.175 6.0 1.58 31.2 2843

0.200 6.9 1.59 36.7 3314

0.225 7.8 1.61 42.7 3820

0.250 8.6 1.62 49.5 4387

0.275 9.5 1.64 56.1 4924

0.300 10.3 1.66 62.4 5425

0.325 11.2 1.67 69.2 5959

0.350 12.1 1.69 76.0 6481

0.375 12.9 1.71 82.2 6941

0.400 13.8 1.72 88.0 7357

0.425 14.7 1.74 93.4 7730

0.450 15.5 1.76 98.0 8029

1.375 149.6

2.900 126.1
SAMPLE VOLUME (in.3) 4.306 18.6

SAMPLE VOLUME (cm3) 70.566 WET DENSITY pcf 132.3

* Moisture content was determined on entire sample after compression test

WET WEIGHT (g)

DRY WEIGHT (g)

UNCONFINED COMPRESSION TEST

9/19/2019

13B

S-19-219

5'

Flint Secondary Water 
Supply

MOISTURE (%) *

Strain at Failure (%)

Natural Unit Weight (lb./ft.3)

Unconfined Compression Strength (lb./ft.2) 8029

15.5

132.3

SAMPLE LENGTH (in.)

SAMPLE DIAMETER (in.)

Construction Testing Services
3300 E. Bristol Rd
Burton, MI 48529

(810) 603-0766 (bus.)  (810) 603-0786 (fax)
www.constructiontesting.net



Date: Job No. Project:

Sample: Depth:

Deflection Strain Area Load Pressure

in. % in2
lb. lb/ft2

0.025 0.9 1.50 9.4 904

0.050 1.7 1.51 14.8 1411

0.075 2.6 1.52 18.4 1738

0.100 3.4 1.54 23.1 2163

0.125 4.3 1.55 27.1 2515

0.150 5.2 1.57 31.5 2897

0.175 6.0 1.58 36.0 3280

0.200 6.9 1.59 40.0 3612

0.225 7.8 1.61 44.4 3972

0.250 8.6 1.62 47.7 4227

0.275 9.5 1.64 51.2 4494

0.300 10.3 1.66 54.5 4738

0.325 11.2 1.67 57.0 4908

0.350 12.1 1.69 58.5 4988

0.375 12.9 1.71 58.9 4973

0.400 13.8 1.72 0

0.425 14.7 1.74 0

0.450 15.5 1.76 0

1.375 152.1

2.900 134.7
SAMPLE VOLUME (in.3) 4.306 12.9

SAMPLE VOLUME (cm3) 70.566 WET DENSITY pcf 134.5

* Moisture content was determined on entire sample after compression test

WET WEIGHT (g)

DRY WEIGHT (g)

UNCONFINED COMPRESSION TEST

9/19/2019

14B

S-19-219

5'

Flint Secondary Water 
Supply

MOISTURE (%) *

Strain at Failure (%)

Natural Unit Weight (lb./ft.3)

Unconfined Compression Strength (lb./ft.2) 4988

12.1

134.5

SAMPLE LENGTH (in.)

SAMPLE DIAMETER (in.)

Construction Testing Services
3300 E. Bristol Rd
Burton, MI 48529

(810) 603-0766 (bus.)  (810) 603-0786 (fax)
www.constructiontesting.net



Date: Job No. Project:

Sample: Depth:

Deflection Strain Area Load Pressure

in. % in2
lb. lb/ft2

0.025 0.9 1.50 1.8 173

0.050 1.7 1.51 3.5 334

0.075 2.6 1.52 5.0 472

0.100 3.4 1.54 6.7 627

0.125 4.3 1.55 8.3 770

0.150 5.2 1.57 10.0 920

0.175 6.0 1.58 11.7 1066

0.200 6.9 1.59 13.5 1219

0.225 7.8 1.61 15.3 1369

0.250 8.6 1.62 17.0 1506

0.275 9.5 1.64 18.8 1650

0.300 10.3 1.66 20.6 1791

0.325 11.2 1.67 22.3 1920

0.350 12.1 1.69 24.0 2047

0.375 12.9 1.71 25.8 2178

0.400 13.8 1.72 27.4 2291

0.425 14.7 1.74 28.9 2392

0.450 15.5 1.76 30.3 2482

1.375 148.7

2.900 130.1
SAMPLE VOLUME (in.3) 4.306 14.3

SAMPLE VOLUME (cm3) 70.566 WET DENSITY pcf 131.5

* Moisture content was determined on entire sample after compression test

WET WEIGHT (g)

DRY WEIGHT (g)

UNCONFINED COMPRESSION TEST

9/19/2019

15B

S-19-219

5'

Flint Secondary Water 
Supply

MOISTURE (%) *

Strain at Failure (%)

Natural Unit Weight (lb./ft.3)

Unconfined Compression Strength (lb./ft.2) 2482

15.5

131.5

SAMPLE LENGTH (in.)

SAMPLE DIAMETER (in.)

Construction Testing Services
3300 E. Bristol Rd
Burton, MI 48529

(810) 603-0766 (bus.)  (810) 603-0786 (fax)
www.constructiontesting.net



Date: Job No. Project:

Sample: Depth:

Deflection Strain Area Load Pressure

in. % in2
lb. lb/ft2

0.025 0.9 1.50 2.1 202

0.050 1.7 1.51 4.3 410

0.075 2.6 1.52 6.0 567

0.100 3.4 1.54 8.1 758

0.125 4.3 1.55 9.9 919

0.150 5.2 1.57 11.8 1085

0.175 6.0 1.58 14.0 1276

0.200 6.9 1.59 16.2 1463

0.225 7.8 1.61 18.0 1610

0.250 8.6 1.62 20.4 1808

0.275 9.5 1.64 22.5 1975

0.300 10.3 1.66 24.7 2148

0.325 11.2 1.67 26.7 2299

0.350 12.1 1.69 28.8 2456

0.375 12.9 1.71 30.9 2609

0.400 13.8 1.72 32.8 2742

0.425 14.7 1.74 34.7 2872

0.450 15.5 1.76 36.4 2982

1.375 150.2

2.900 131.0
SAMPLE VOLUME (in.3) 4.306 14.7

SAMPLE VOLUME (cm3) 70.566 WET DENSITY pcf 132.8

* Moisture content was determined on entire sample after compression test

MOISTURE (%) *

Strain at Failure (%)

Natural Unit Weight (lb./ft.3)

Unconfined Compression Strength (lb./ft.2) 2982

15.5

132.8

SAMPLE LENGTH (in.)

SAMPLE DIAMETER (in.) WET WEIGHT (g)

DRY WEIGHT (g)

UNCONFINED COMPRESSION TEST

11/6/2019

17C

S-19-219

7.5"

Flint Secondary Water 
Supply

Construction Testing Services
3300 E. Bristol Rd
Burton, MI 48529

(810) 603-0766 (bus.)  (810) 603-0786 (fax)
www.constructiontesting.net
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Exhibit 10 
Subsurface Utility Investigation
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Exhibit 11 
Historical PCCP Records for  

City of Flint Water Treatment Plant



 

















1

Wu, Ricky (Grand Prairie) NA

From: Jurgerson, Billie (Grand Prairie) NA
Sent: Wednesday, January 28, 2009 3:28 PM
To: Wu, Ricky (Grand Prairie) NA; Stieler, Geoffrey (Tecumseh); Deremiah, Rick (Dayton) NA; 

Arnaout, Sam (Grand Prairie) NA
Cc: Serafin, Rick (Succasunna); White, Danny (Grand Prairie) NA; Thomsen, Nels (Grand Prairie) 

NA
Subject: FW: 72 inch water main - drawing release from City of Flint, MI

Importance: High

All,

See below e-mail from City of Flint releasing information to Dean Holmes, Holmes 
Excavation.  Call if you need anything else.  Thanks! bj

Geoff,
Dean said this morning he was meeting you on Tuesday and would appreciate your bringing 
drawings to him then.  

Billie Jurgerson
Field Service Administrative Assistant
 
Hanson Pressure Pipe
1003 N. MacArthur Blvd
Grand Prairie, Texas 75050
 
Tel:  972-266-7555
Fax:  972-266-7540
Billie.Jurgerson@Hanson.com
www.Hanson.com

-----Original Message-----
From: Cheri Priest [mailto:cpriest@cityofflint.com]
Sent: Wednesday, January 28, 2009 12:33 PM
To: Jurgerson, Billie (Grand Prairie) NA; billie.jurgeson@hanson.com
Cc: Lyle Hippensteel
Subject: 72 inch water main

Per Lyle Hippensteel, it is OK to release to Dean Holmes the specifications on the 72 inch
water main.

If you have any questions, please feel free to call at 810-766-7202 or email Lyle at 
LHippensteel@cityofflint.com.

Thank you

Cheri Priest
WSC Support Technician
City of Flint - Water Service Center
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