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SECTION 00100 NOTICE OF LETTING

ALLEGAN COUNTY DRAIN COMMISSIONER

BAUGHMAN DRAIN

NOTICE OF LETTING

DATE: July 10, 2024

TIME: 10:00 a.m.

LOCATION: 113 Chestnut Street, Allegan, Michigan 49010
QUESTIONS: (269) 673-0440

The Allegan County Drain Commissioner will meet on the above date, time and location to
receive construction bids for the Baughman Drain. Bids will then be opened and publicly
announced.

The Baughman Drain project will be let in 2 divisions as follows, each division having the
length, average depth and width as set forth:

Division | of the Baughman Drain is approximately 3.40 miles and is comprised of open
channel, with an average excavation depth of 1-feet and average bottom width of 2.5-feet. The
following itemswill be required, and a contract let for the same:

Open Channel Drain Construction

1 LS Mobilization

1 LS Utility Coordination & Protection

1 LS Traffic Control

6168 LF Selective Clearing, Grubbing, & Snagging
6,532 LF Open Channel Excavation, 3-foot bottom width
4844 LF Open Channel Excavation, 2-foot bottom width
2 EA Private Crossing Removal

Drain Crossings

Main Alignment Station 30+00, Private Crossing
Place 40 LF 60” CMP Culvert

Main Alignment Station 51+00, Private Crossing
Place 60 LF 60” CMP Culvert

Main Alignment Station 78+25, Springbrook Drive
Place 72 LF 60” CMP Culvert with Tee

Branch 1 Station 17+50, Farm Crossing
Place 160 LF 48” PE Culvert

Branch 2 Station 2+50, Private Crossing
Place 60 LF 48 PE Culvert

Branch 2 Station 7+00, Sycamore Street
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SECTION 00100

Place 80 LF 48” PE Culvert
Branch 2 Station 11+25, EIm Street
Place 40 LF 48” RCP
Branch 2 Station 11+50, Elm Street

Place 4’ Diameter Manhole
Branch 2 Station 11+75, EIm Street
Place 40 LF 48” RCP

Soil Erosion and Sedimentation Control

00100.2
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EA Sediment Sump

LS Site Restoration

EA Paved Road Restoration

EA Private Crossing Restoration (Gravel)
EA Private Crossing Restoration (Bituminous)
EA Private Crossing Restoration (Concrete)
SY Tile Outlet Protection

SY Riprap Spillway

SY Riprap End Treatment

LF Open Channel Seeding

SY Mulch Blanket

Division |1 of the Baughman Drain is approximately 0.52 miles and is comprised of storm
sewer installation. The following items will be required, and a contract let for the same:

Enclosed Drain Construction

1
1
1

LS Mobilization
LS Utility Coordination & Protection
LS Traffic Control

Branch 4, EIm Street

Place 4’ Diameter MH#4
Place 418 LF 12” Perf PE Storm Sewer
Place 4° Diameter MH#5
Place 418 LF 12” Perf PE Storm Sewer
Place 4° Diameter MH#6
Place 419 LF 12” Perf PE Storm Sewer
Place 4’ Diameter MH#7

Branch 5, Prairiewood Court

Place 334 LF 12” Perf PE Storm Sewer
Place 4’ Diameter MH#1
Place 570 LF 12” Perf PE Storm Sewer
Place 4° Diameter MH#2
Place 569 LF 12” Perf PE Storm Sewer
Place 4° Diameter MH#3
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Soil Erosion and Sedimentation Control

1 LS Site Restoration

5600 LF Silt Fence

1473 LF Storm Sewer Restoration
1300 LF Roadway Restoration

This Notice of Letting, the plans, specifications and bid proposal shall be considered a part of the
Contract. The Contract will be let in accordance with the Contract Documents now on file at
Allegan County Drain Commissioner’s Office and available to interested parties. Bids will be
made and received in accordance with these documents. Bidding Documents, including plans
and specifications, are available electronically, free of charge, upon request by contacting Dan
Fredricks, P.E., of Land & Resource Engineering via email at fredricks@Iremi.com or telephone
at 616-301-7888.

Copies of Bidding Documents may only be obtained from Land & Resource Engineering at 2121
3 Mile Road NW, Walker, M| 49544 upon payment of a $35.00 non-refundable deposit. An
additional non-refundable charge of $15.00 will be required for sending out Bidding Documents.

A security deposit in the amount of 5% of the total bid shall be submitted in the form of a
cashier’s check, money order, certified check or bidders bond shall be submitted with any bids.
No cash will be permitted. The security deposits of all unsuccessful bidders shall be returned
after the Contract is awarded.

A non-mandatory pre-bid meeting will be held at 10 a.m. on Wednesday, the 26" day of
June, 2024 at the Allegan County Drain Commissioner’s Office: 113 Chestnut Street,
Allegan, MI 49010. The Engineer will be present to discuss the project. Prospective
biddersare encouraged to attend and participate in the conference.

The Contract will be awarded to the lowest responsive and responsible bidder giving adequate
security for the performance of the work and meeting al conditions represented in the
Instructions to Bidders. The Contract completion date and the terms of payment will be
announced at the time and place of letting. If no satisfactory bids are received, we reserve the
right to reject any and all bids and to adjourn to a time and location as we shall announce.

The following is a description of the severa tracts or parcels of lands constituting the Baughman
Drain Drainage District:

Otsego Township, TOIN, R12W

Section 21 — The South 700 feet of the East 2,100 feet of the Southeast 1/4.

Section 22 — The South 1,300 feet of the West 1,800 feet of the Southwest 1/4.

Section 26 — The North 2,700 feet of the West 2,100 feet of the Northwest 1/4 except the North
700 feet of the West 2,100 feet of the Northwest 1/4 and the South 800 feet of the West 1,300
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feet of the Southwest 1/4.
Section 27 — The North 1/2.
Section 28 — The Northeast 1/4.

City of Otsego, TOIN, R12W

Section 22 — The South 2,700 feet of the East 3,400 feet of the South 1/2 and the South 700 feet
of the East 2,000 feet of the Northeast 1/4 except the South 700 feet of the East 900 feet of the
Northeast 1/4.

Section 23 — The South 1,500 feet of the West 2,100 feet of the Southwest 1/4.

Section 26 — The North 700 feet of the West 2,100 feet of the Northwest 1/4.
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SECTION 00200 INSTRUCTIONS TO BIDDERS

ARTICLE 1 — BASIS OF PROPOSAL

11 The Bid is based on unit and lump sum prices as stipulated in the Bid Form. The totals of the extensions of
unit and lump sum prices will be used as a basis for determining the total bid price.

1.2 All work necessary for completion of the Contract, but not specifically listed as a pay item, will be considered
to be covered under one or more of the Bid items.

1.3 Where the Bid consists of separate sections of work, each section may be awarded separately or together
with other section(s), whichever will be in the best interests of the OWNER. BIDDERS may bid any or all
sections.

ARTICLE 2 - QUALIFICATIONS OF BIDDERS

Bids are solicited only from responsible BIDDERS skilled and regularly engaged in work of similar character and
magnitude.

ARTICLE 3 — EXAMINATION OF CONTRACT DOCUMENTS AND SITE

3.1 Before submitting a Bid, each BIDDER shall:
A. Examine the Contract Documents thoroughly;

B. Visit the Site to become familiar with local conditions that may in any manner affect cost, progress,
performance or timely completion of the Work;

C. Become familiar with all laws, rules and regulations that may in any manner affect cost, progress,
performance or timely completion of the Work; and

D. Study and carefully correlate BIDDER's observations with the Contract Documents.

3.2 Surveys, investigations, and reports of subsurface or latent physical conditions at the Site which have been
relied upon by ENGINEER in preparing the Drawings and Specifications are not guaranteed as to accuracy
or completeness. Each BIDDER shall, at his own expense, make additional surveys and investigations as
necessary to determine his Bid for the performance of the Work.

ARTICLE 4 - INTERPRETATION

Questions about the meaning or intent of the Contract Documents shall be submitted to the ENGINEER not less than
seven (7) days prior to date of opening of Bids. Replies will be issued by Addenda mailed or delivered to Planholders
of Record not less than three (3) days before Bids are due. ENGINEER may issue other Addenda at any time prior to
opening of Bids. Only answers given by Addenda shall be binding. Oral and other interpretations or clarifications
shall be without legal effect.

ARTICLE 5 — BID SECURITY

5.1 Each proposal shall be accompanied by a certified check or bid bond by a recognized surety in the amount
of five percent (5%) of the total of the bid price made out to the Baughman Drain Drainage District. Bid
Security from each BIDDER on the Work shall be by a single Surety.

5.2 A Bid Bond when used as Bid Security, shall be issued by a Surety named in U.S. Treasury Circular 570
licensed to conduct business in the state in which the Work is located.

5.3 The Bid Security of the successful BIDDER will be retained until the executed Agreement, Bonds, insurance
certificates and other required information is delivered by the BIDDER to the OWNER.

5.4 Failure of the successful BIDDER to execute and deliver the Agreement, Bonds, insurance certificates and

other required information within ten (10) days of the Notice of Award shall be just cause for OWNER to
annul the Notice of Award and declare the Bid and Bid Security forfeited.
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SECTION 00200 INSTRUCTIONS TO BIDDERS
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5.6

The Bid Security of any BIDDER whom OWNER believes to have a reasonable chance of receiving the
award may be retained by OWNER until either the executed Agreement, Bonds, insurance certificates and
other required information are delivered by the successful BIDDER to the OWNER or the expiration of the
time limit specified for the Bid Hold Period, whichever occurs first.

Unless specifically requested, Bid Bond will not be returned to BIDDER.

ARTICLE 6 — CONTRACT TIME

The time(s) for completion of the Work shall be as stipulated in the Agreement. If the time requirement(s) cannot be
met, the BIDDER is requested to stipulate in the Bid Form his schedule for performance of the Work. Consideration
will be given to time in evaluating Bids.

ARTICLE 7 - LIQUIDATED DAMAGES AND EXPENSES

Provisions for liquidated damages and expenses for failure to complete on time are set forth in the Agreement.

ARTICLE 8 — BID PREPARATION

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

Submit the Bid on the separate Proposal and Bid Form with Bid Security and other required documents.
The bound copy is for BIDDER's records.

No change shall be made in the wording of the form or in any of the items. Bids should be typed or filled out
legibly in ink.

All names must be printed or typed below the signature.
The Proposal shall contain an acknowledgement of receipt of all Addenda.

Bid by partnership shall be executed in the partnership name and signed by a partner. Partner's title must
appear under signature.

Bid submitted by two or more firms will not be considered (i.e. no joint bids).

Bid by corporation must be executed in the corporate name by a corporate officer accompanied by evidence
of authority to sign. The corporate address and state of incorporation shall be listed.

Agreement will be on the basis of material and equipment described in the Contract Documents without
consideration of substitute or "or-equal” items; except for alternates which may be offered by the BIDDER in
the Bid Form and accepted by the OWNER prior to execution of the Agreement. Applications for
substitutions will be considered only after the Agreement has been executed. The procedure for
substitutions is set forth in the General Conditions.

On unit price Bids, BIDDERS shall show the unit price for each item listed, the total price for the quantity of
each item, and the total price for all items. If ENGINEER finds any errors in the Bidder's computations,
ENGINEER reserves the right to make corrections.

ARTICLE 9 — SUBMISSION OF BIDS

9.1

9.2

9.3

9.4

Bids, Bid Security and other required documents shall be submitted prior to the time and at the place
indicated in the Bid Solicitation.

Submit Bid Documents, in a sealed envelope, properly identified.

If the Bid Documents are sent through the mail or other delivery system, the sealed envelope shall be
enclosed in a separate envelope with the notation "BID ENCLOSED" on the face thereof.

Bid documents may not be sent by facsimile. Bids must be submitted in a sealed envelope as stated in part
9.2
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SECTION 00200 INSTRUCTIONS TO BIDDERS
9.5 A non-mandatory pre-bid meeting will be held at 10 a.m. on Wednesday, the 26" day of June, 2024 at

the Allegan County Drain Commissioner’s Office: 113 Chestnut Street, Allegan, Ml 49010. The
Engineer will be present to discuss the project. Prospective bidders are encouraged to attend and
participate in the conference.

ARTICLE 10 — MODIFICATION AND WITHDRAWAL OF BIDS

10.1

10.2

Bids may be modified or withdrawn by an appropriate document duly executed and delivered to the place
where Bids are to be submitted at any time prior to the opening of Bids.

If, within 24 hours after Bids are opened, any BIDDER files a duly signed notice with OWNER and promptly
thereafter demonstrates to the reasonable satisfaction of OWNER that there was a material and substantial
mistake in the preparation of Bid, that BIDDER may withdraw its Bid, and the Bid Security will be returned by
OWNER.

ARTICLE 11 — OPENING OF BIDS

The Bid opening location and time will be as indicated in the Notice of Letting.

ARTICLE 12 - BID HOLD PERIOD

All bids shall remain firm, after the day of the Bid opening, for the period stipulated in the Notice of Letting.

ARTICLE 13 — AWARD OF CONTRACT(S)

13.1

13.2

13.3

13.4

13.5

13.6

13.7

BIDDER will be required to complete Bid documentation and correct irregularities as a condition of award.
OWNER reserves the right to reject any and all Bids and waive any and all irregularities. OWNER further
reserves the right to accept or reject nonconforming, qualified, alternate or conditional Bids.

In evaluating Bids, OWNER will consider the qualifications of the BIDDERS, whether or not the Bids comply
with the prescribed requirements and include completed alternates and unit prices if requested in the Bid
Form. OWNER may conduct investigations to establish the responsibility, qualifications and financial ability
of the BIDDERS and proposed Subcontractors to do the Work within the prescribed time. OWNER reserves
the right to reject the Bid of any BIDDER who does not pass such evaluation to OWNER's satisfaction.

Subject to the rights reserved by the OWNER, it is intended that a contract will be awarded to a responsible,
responsive BIDDER whose evaluation indicates to OWNER that such award will be in the best interests of
the OWNER.

Prior to the Notice of Award, ENGINEER will notify the apparent successful BIDDER if OWNER, after due
investigation, has reasonable objection to any listed Subcontractor(s), where such listing is requested in the
Bid Form. Failure of OWNER to make objection prior to Notice of Award will constitute acceptance of the
listed Subcontractor(s), but not a waiver of any right of OWNER to reject defective work, material or
equipment, or material and equipment not in conformance with the requirements of the Contract Documents.

If, prior to the Notice of Award, OWNER refuses to accept any listed Subcontractor(s), the apparent
successful BIDDER may:

A. Submit an acceptable substitute without an increase in bid price; or

B. Withdraw Bid and Bid Security.

If, after Notice of Award, OWNER refuses to accept any Subcontractor, CONTRACTOR shall submit an
acceptable substitute and the Contract Price will be adjusted by the difference in cost occasioned by such

substitution.

Concurrently with execution and delivery of Agreement, CONTRACTOR shall deliver to OWNER the Bonds,
insurance certificates and other information as required by the Contract Documents.

Baughman Drain — Div. Il



00200.4
SECTION 00200 INSTRUCTIONS TO BIDDERS

13.8 If Bidder is a business entity (i.e., corporation, partnership, joint venture, etc.) organized under the laws of a
state other than the state of the location of the Work, Bidder must provide evidence of proper registration to
do business in the state of the location of the Work as a condition to execution of the Agreement.

13.9 The Agreement and such other documents as required will be signed by OWNER and CONTRACTOR
within 25 days of the Notice of Award. OWNER will sign Agreement within 10 days of receipt of required
Bonds, insurance certificates, other required information, and CONTRACTOR executed Agreement.
OWNER, CONTRACTOR, SURETY and ENGINEER will each receive an executed copy of the Agreement.

Baughman Drain — Div. Il



SECTION 00210 GEOTECHNICAL DATA

Hydrogeological Monitoring and Evaluations were performed by SME and Fishbeck.

Copies of the Reports by SME and Technical Memos by Fishbeck are included herein. These documents contain soil
borings and groundwater data throughout the project site.
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D SME

4705 Clyde Park Avenue SW
Grand Rapids, MI 49509-5114

T(616) 406-1756

www.sme-usa.com

© 2017 SME

August 15, 2017

Mr. Kyle Visker, PE

Land and Resource Engineering
3800 West River Drive, Suite A
Comstock Park, Michigan 49321

RE: Hydrogeologic Monitoring Summary Report
Baughman Drain
Otsego, Allegan County, Michigan
SME Project No.: 075655.00

Dear Mr. Visker:

We have completed hydrogeologic monitoring for a portion of the Baughman
Drain area, more specifically the residential area near the intersections of
Springbrook Drive and Sycamore Street, EIm Street, and Prairiewood Court. This
report presents the results of our observations and analyses, our water level
monitoring results, and our findings and conclusions based on the available
information.

We appreciate the opportunity to be of service. If you have questions or require
additional information, please contact us.

Sincerely,
SME

cosign cosign
Aaron J. Lammers, EIT Matthew A. Vander Eide, PG, CPG
Senior Staff Engineer Senior Project Geologist

075655.00+081517+RPT
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1. INTRODUCTION AND BACKGROUND

The Baughman Drain is located in the southern portion of Allegan County, south of the City of Otsego
(Figure 1). The Baughman Drain conveys water from the area and discharges to Pine Creek to the west.
Multiple natural watercourses also connect to the drain. Residents who live south of the Baughman Drain,
near the intersections of Springbrook Drive and Sycamore Street, EIm Street, and Prairiewood Court
(evaluation area), have petitioned for evaluations of the drain because of ongoing basement flooding.
Specifically, ten residences have reportedly experienced consistent flooding and six additional residences
have reportedly experienced periodic flooding (highlighted on Figure 2).

SME was retained by Land and Resource Engineering (LRE) to evaluate groundwater conditions in the
evaluation area (Figure 2) over a period of approximately 3 months (evaluation period). We were retained
to conduct this evaluation in accordance with our November 4, 2016, proposal number P02931.16.

SME'’s project team prepared this report to document the results of the hydrogeologic monitoring activities
in the evaluation area.

2. PIEZOMETER AND STAFF GAUGE INSTALLATION

On March 7, 2017, we advanced six soil borings for the purpose of collecting and characterizing
subsurface soil samples and installing piezometers (PZ-1 through PZ-6; Figure 2). Soil borings PZ-1
through PZ-6 were advanced to a depth of approximately 25 feet below ground surface (bgs) using track-
mounted, hydraulically driven, direct-push sampling equipment. The soil column at each boring location
was visually evaluated and representative samples were collected from each soil unit for visual
classification in general accordance with ASTM D2488, Standard Practice for Description and
Identification of Soils (Visual-Manual Procedure). Additionally, we collected soil samples from three soil
borings (PZ-1, PZ-3, PZ-6) for grain size analysis. Piezometers were installed in each boring such that
the well screens intersected the depth where groundwater was encountered during drilling. Each
piezometer was constructed of 1.5-inch diameter, polychlorinated vinyl (PVC) riser pipe and a pre-
packed, 0.010-inch slotted (10-slot), five-foot long, screen. After the piezometers were installed,
expandable caps were installed, and bentonite was placed around the piezometer casing, in the
remaining borehole annulus, from approximately one foot above the screens to approximately one foot
below ground surface (bgs). Flush-mount protective covers were installed to protect the piezometers
from tampering and damage.

On March 8, 2017, we installed three staff gauges in an unnamed, natural watercourse (SG-1 through
SG-3) and two staff gauges in the Baughman Drain (SG-4 and SG-5). The staff gauges were 3.33 feet in
length with gradation marks every 1, 0.1 and 0.02 feet. The staff gauges were mounted to metal stakes
and hand-driven into the bottom of the unnamed, natural watercourse and Baughman Drain such that a
portion of the graduated staff gauge was submerged beneath the surface water.

The piezometer locations were selected to evaluate areas where periodic or consistent flooding in
basements has been reported by residents. The staff gauge locations were selected to evaluate surface
water elevations and potential correlations with groundwater elevations. A summary of the rationale for
each monitoring location is provided in the table below. The piezometer and staff gauge locations,
ground surface elevations, bottom of surface water body elevations, and the top of casing or top of staff
gauge elevations were surveyed by LRE. Ground surface and top of casing/top of staff gauge elevations
are provided in Table 1.

© 2017 SME 075655.00+081517+RPT 1



LOCATION ID LOCATION RATIONALE

PIEZOMETERS

Near residences with reported flooding located at 1624 and 1627 EIm Street (17-
Pz-1 580-006-00 and 17-580-016-00, respectively), in the eastern portion of the
evaluation area.

Near a residence with reported flooding located at 1640 Sycamore Street (17-580-
033-00), in the northeastern portion of the evaluation area.

Near residences with reported flooding located at 1662 and 1676 Sycamore Street
Pz-3 (17-027-002-80 and 17-027-002-70, respectively), in the northwestern portion of
the evaluation area.

Near a vacant lot on Prairiewood Court (17-650-001-00), south of residences on

PZ-2

Pz-4 Sycamore Street with reported flooding, in the western portion of the evaluation
area.
Near residences with reported flooding located at 1683, 1687 and 1691

Pz-5 Prairiewood Court (17-650-005-00, 17-650-006-00, and 17-650-007-00,

respectively), in the western portion of the evaluation area.

P7-6 Near a residence with reported flooding located at 1674 Prairiewood Court (17-
650-014-00), in the southwestern portion of the evaluation area.

STAFF GAUGES

The southern portion of the unnamed, natural watercourse, which drains to the

SG-1 Baughman Drain, west of Springbrook Drive and south of Prairiewood Court.

SG-2 The central portion of the unnamed, natural watercourse, which drains to the
Baughman Drain, west of Springbrook Drive and south of Prairiewood Court.

SG-3 The western portion of the unnamed, natural watercourse, which drains to the
Baughman Drain, west of Springbrook Drive and south of Prairiewood Court.

SG-4 The western portion of the Baughman Drain, west of Springbrook Drive.

SG-5 The eastern portion of the Baughman Drain, west of Springbrook Drive.

3. SURFACE AND SUBSURFACE CONDITIONS

Descriptions of the soil conditions encountered at each of our soil boring locations are documented on the
soil boring logs (Appendix A). The surface material consisted of approximately 4 to 18 inches of topsaill,
which was generally underlain by fine to medium sand (PZ-1 through PZ-5) or fine sand with silt (PZ-6) to
the maximum explored depth of 25 feet bgs. A three-inch thick clay seam and a two-inch thick silty sand
seam were encountered at PZ-3 at depths of approximately 12.5 feet to 12.75 feet and 18 feet to 18.16
feet, respectively. Groundwater was encountered during drilling at depths ranging from approximately 4.9
to 7.1 feet bgs. We reviewed publicly available water well logs and noted the reported presence of clay
encountered at depths ranging from approximately 40 feet to 83 feet bgs. We also noted the reported
presence of soils described as “clay and sand” or “sand and clay” on a few of the water well logs, at
various depths and with variable thicknesses. Cross sections depicting the subsurface conditions
observed during our drilling activities are provided on Figures 3 and 4.

We collected soil samples from three soil borings (PZ-1, PZ-3 and PZ-6) for grain size analysis. The soil
samples were collected from a depth interval that corresponded with the screened interval of the
piezometers. The grain size analysis results are provided in the table below and documented on the
material test reports in Appendix B.
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SAMPLE DEPTH PERCENT
LOCATION ID (FEET BGS) SOIL DESCRIPTION FINES
pPz-1 7 - 10 Fine to medium sand 3.2%
PZ-3 75 —-12 Fine to medium sand 3.8%
PZ-6 5 -10 Fine Sand with Silt 14%
4. PRECIPITATION DATA

We obtained publicly available precipitation data from the National Oceanic and Atmospheric
Administration (NOAA) National Weather Service (NWS) Kalamazoo International Airport station, the
nearest weather station to the evaluation area, for each day during the evaluation period, from March 8,
2017 to June 5, 2017. A chart depicting the precipitation data is provided in Appendix C. We also plotted
the precipitation data on water level charts, as discussed in Section 7.

Precipitation events equal to or exceeding 0.01 inches occurred on 32 of the 90 total days. Significant
precipitation events (i.e. greater than 0.5 inches) occurred on five days (March 25, 2017; March 30, 2017;
April 30, 2017; May 1, 2017; and May 20, 2017). The average daily precipitation amounts for the months
of March, April and May were 0.13 inches, 0.09 inches and 0.12 inches, respectively. The total
precipitation during the evaluation period was 9.46 inches. The tabulated precipitation data is provided in
Table 2.

5. WATER LEVEL MONITORING

We monitored the groundwater level in the piezometers and surface water level at staff gauge locations
for an evaluation period of approximately three months, from March 8, 2017 to June 5, 2017. We installed
Solinst® Levelogger™ data logger instruments approximately six inches from the bottom of the
piezometers to collect and record groundwater level measurements at an interval of approximately 15
minutes. A Solinst® Barologger™ was also installed above the groundwater in one piezometer to collect
and record the barometric pressure at an interval of approximately 15 minutes. The barometric data was
applied to the groundwater level measurement data to compensate for variations in barometric pressure
during the evaluation period. We conducted site visits every other week to maintain the instruments and
download the recorded groundwater level measurement data. During each site visit, we also recorded
depth to groundwater measurements in the piezometers using a water level indicator tape and recorded
surface water level measurements in the staff gauges installed in the unnamed, natural watercourse and
the Baughman Drain. Water level measurements were subtracted from the top of casing elevation
(piezometers) or top of staff gauge elevations to calculate groundwater and surface water elevations.
The water level indicator and staff gauge measurements and elevations are summarized in Table 1.
Water level elevations recorded in the piezometers by the data loggers and at the staff gauges are
provided in graphical form in Appendices D and E, respectively.
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6. GROUNDWATER FLOW

Groundwater elevation contour maps based on the groundwater elevations measured on March 22, 2017,
April 20, 2017 and May 16, 2017 are depicted on Figures 5, 6, and 7, respectively. The surface water
elevation measurements were not used in our groundwater flow evaluation because these measurements
indicated the surface water elevation was at least three feet lower than the groundwater elevation.
Groundwater in the evaluation area generally flows in a northerly direction, toward the Baughman Drain.
The groundwater flow direction was generally consistent during the evaluation period. The average
horizontal groundwater hydraulic gradient between PZ-4 and PZ-3 on May 16, 2017 was 0.002 feet per
foot.

We calculated an estimated groundwater flow rate using hydraulic conductivity values from three sources.
First, we calculated an estimated hydraulic conductivity of 44 feet per day using the grain size analysis
results and the Hazen Method. For comparison, we also used the hydraulic conductivity values of 26.1
feet per day provided by the United States Department of Agriculture (USDA) for the soil types present in
the evaluation area and a generalized, textbook value of 25 feet per day for fine to medium sand. Using
these three hydraulic conductivity values, the gradient mentioned above, and an assumed average
porosity of 30%, we calculated a groundwater flow rate of 0.2 to 0.3 feet per day, or approximately 73 to
110 feet per year.

7. MONITORING RESULTS

We began collecting and recording groundwater level measurement data on March 8, 2017. The data
loggers were programmed to collect and record groundwater level measurements at an interval of
approximately 15 minutes. The data logger that was installed in PZ-6 on March 8, 2017 malfunctioned
and did not record any measurements. A replacement data logger was installed on March 22, 2017, but
malfunctioned shortly after being installed, and did not record any measurements. A third data logger
was installed in PZ-6 on April 7, 2017, and successfully collected and recorded ground water level
measurements at an interval of approximately 15 minutes until the end of the evaluation period. Manual
groundwater elevation measurements are not shown on these charts; however, they were generally
consistent with measurements collected by the data loggers.

7.1 PIEZOMETER RESULTS

The groundwater elevation readings collected during the evaluation period are summarized in the table
below, along with the piezometer screen depths and screen elevations. The general groundwater
elevation trends observed in each piezometer were consistent during the evaluation period. The
groundwater elevation data generally indicated a decrease from March 8 to March 24; incremental
increases from March 24 to April 8; and a decrease from April 8 to June 5. A summary chart showing all
six piezometers and charts showing the recorded groundwater elevations in each piezometer compared
to rainfall are provided in Appendix D. A summary chart showing the recorded groundwater elevation
measurements in all six of the piezometers, and charts showing the recorded groundwater elevation
measurements in each individual piezometer are provided in Appendix D.
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SCREEN DEPTH

SCREEN

GROUNDWATER

ELEVATION

LOCATION ID (FEET BGS) ELEVAl\T/llé)LI\)J (FEET  CANGE (FEET
MSL)
PZ-1 6to 11 701.96 to 706.96 706.07 to 707.35
PZ-2 6.5t0 11.5 700.97 to 705.95 704.72 to 706.04
PZ-3 6.5t0 11.5 700.44 to 705.44 704.61 to 706.20
PZ-4 6to 11 701.20 to 706.20 706.35 to 707.78
PZ-5 4.5109.5 702.56 to 707.56 707.20 to 708.53
PZ-6 4109 703.59 to 708.59 707.43 to 708.53

7.2 STAFF GAUGE RESULTS

We collected surface water elevation measurements from the staff gauges on March 22, 2017; April 7,
2017; April 20, 2017; May 1, 2017; May 16, 2017; and June 5, 2017. As much as practical, we attempted
to coordinate our site visits and surface water level measurements to occur during or following
precipitation events. The surface water elevation measurements collected during the evaluation period
are summarized in the table below. Overall, the surface water elevations remained relatively consistent,
with only minor fluctuations, including a slight increase noted on April 7, 2017. A summary chart showing
the recorded surface water elevations is provided in Appendix E.

The surface water elevation measurements indicate the unnamed, natural watercourse flows to the west-
northwest and the Baughman Drain flows to the west. The gradient of the unnamed, natural watercourse
on May 16, 2017 was approximately 0.00053 feet per foot between SG-1 and SG-2 and 0.0015 feet per

foot between SG-2 and SG-3. The gradient of the Baughman Drain on May 16, 2017 was approximately
0.001 feet per foot between SG-4 and SG-5.

LOCATION ID

SURFACE WATER
ELEVATION RANGE

(FEET MSL)

SG-1 704.12 to 704.16
SG-2 703.32to 703.48
SG-3 701.24 to 701.46
SG-4 699.56 to 699.66
SG-5 702.02 to 702.18

© 2017 SME
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8. CONCLUSIONS AND RECOMMENDATIONS

We have evaluated the information collected during our evaluation period, and summarized our
conclusions below.

Groundwater elevations indicate the water table in the evaluation area is shallow, and basements
in this area are likely positioned at least partially below the water table.

Groundwater elevations varied at each piezometer location, but the recorded elevations indicated
consistent trends across the evaluation area. Relatively rapid groundwater elevation increases
appeared to correlate with precipitation events that occurred in late March and early April;
however, the correlation between groundwater elevations and later precipitation events became
less pronounced and less obvious during the remainder of the evaluation period, as groundwater
elevations decreased.

Groundwater elevations in the evaluation area were at least three feet higher than the elevations
of surface water in the unnamed, natural watercourse and Baughman Drain; therefore, the
surface water elevations were not incorporated into the groundwater flow maps.

Other than a slight increase in surface water elevations observed on April 7, 2017, the surface
water elevation trends did not appear to correlate with the observed groundwater elevation
trends. It is unclear whether the minor increases in surface water elevations observed in early
April are the result of gains from precipitation events, surface runoff, possible ongoing discharge
of groundwater to surface water, or a combination of these or other factors.

It is possible that the unnamed, natural watercourse and the Baughman Drain could have
sufficient capacities and flow rates such that the amount of extra water introduced into these
features by precipitation events, surface runoff, and possible, ongoing groundwater drainage
does not substantially influence surface water elevations.

Additional information is required to further evaluate the potential interaction between groundwater and
the surface water present in the unnamed, natural watercourse and Baughman Drain. Options for
gathering additional information, if desired, include:

© 2017 SME

Advancing additional soil borings between PZ-6 and SG-1 to obtain additional geologic
information and evaluate the potential presence of low permeability soil which could be limiting or
groundwater flow toward the unnamed, natural watercourse;

Installing additional piezometers between PZ-6 and SG-1 to evaluate groundwater elevations and
gradients (horizontal and vertical) between these two locations;

Installing piezometers at multiple depths within the unnamed, natural watercourse and Baughman
Drain to evaluate the potential for vertical gradients;

Using a computer model to further evaluate groundwater conditions and possible interactions
between groundwater and surface water;

Drilling to evaluate geologic conditions below 25 feet bgs, the depth of soil borings advanced
during this evaluation; and/or

Conducting slug tests in some of the piezometers to more accurately estimate groundwater flow
velocity.

075655.00+081517+RPT 6



FIGURES

FIGURE 1: PROPERTY LOCATION MAP

FIGURE 2: EVAULATION AREA AND MONITORING LOCATION DIAGRAM
FIGURE 3: GEOLOGICAL CROSS-SECTION A-A’

FIGURE 4: GEOLOGICAL CROSS-SECTION B-B’

FIGURE 5: GROUNDWATER ELEVATION CONTOUR DIAGRAM - MARCH 22, 2017
FIGURE 6: GROUNDWATER ELEVATION CONTOUR DIAGRAM - APRIL 20, 2017
FIGURE 7: GROUNDWATER ELEVATION CONTOUR DIAGRAM - MAY 16, 2017
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TABLE 1
S M E GROUNDWATER ELEVATION SUMMARY

BAUGHMAN DRAIN EVAULATION
SME PROJECT NO. 075655.00

3/8/2017 3/22/2017 4/7/2017 4/20/2017 5/1/2017 5/16/2017 6/5/2017
Ground Screen Interval Depthto Groundwater Depthto Groundwater Depthto Groundwater Depthto Groundwater Depthto Groundwater Depthto Groundwater Depthto Groundwater
Monito-ring Surface TOC Elevation Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
Location  Elevation  (feet MSL) (feet MsL)  from TOC (feet MSL)  from Toc (feetMSL)  from Toc  (feet MSL)  from TOoc (feet MSL)  from TOoCc (feetMSL)  from Toc  (feet MSL)  from Toc  (feet MSL)
(feet MSL) (feet) (feet) (feet) (feet) (feet) (feet) (feet)
Pz-1 712.96 712.85 701.96 - 706.96 6.52 706.33 6.72 706.13 5.50 707.35 6.25 706.60 6.34 706.51 6.53 706.32 6.78 706.07
Pz-2 712.47 712.34 700.97 - 705.95 7.32 705.02 7.55 704.79 6.31 706.03 7.08 705.26 7.20 705.14 7.36 704.98 7.62 704.72
Pz-3 711.94 711.54 700.44 - 705.44 6.50 705.04 6.83 704.71 5.40 706.14 6.28 705.26 6.20 705.34 6.60 704.94 6.93 704.61
PZ-4 712.20 712.03 701.20 - 706.20 5.30 706.73 5.55 706.48 4.28 707.75 4.95 707.08 5.05 706.98 5.30 706.73 5.63 706.40
PZ-5 712.06 711.70 702.56 - 707.56 4.20 707.50 4.45 707.25 3.20 708.50 4.60 707.10 3.92 707.78 4.15 707.55 4.50 707.20
PZ-6 712.59 712.19 703.59 - 708.59 4.41 707.78 4.55 707.64 3.66 708.53 4.22 707.97 4.92 707.27 4.40 707.79 4.73 707.46
SG-1 703.66 707.13 -- 2.99 704.14 3.01 704.12 2.97 704.16 2.97 704.16 2.99 704.14 3.01 704.12 2.97 704.16
SG-2 702.14 705.53 -- 2.18 703.35 2.21 703.32 2.05 703.48 211 703.42 2.08 703.45 2.07 703.46 2.17 703.36
SG-3 701.09 704.09 -- 2.75 701.34 2.75 701.34 2.63 701.46 2.73 701.36 2.75 701.34 2.83 701.26 2.85 701.24
SG-4 698.66 702.15 -- 2.53 699.62 2.59 699.56 2.53 699.62 2.49 699.66 2.55 699.60 2.57 699.58 2.57 699.58
SG-5 700.92 704.51 -- 2.45 702.06 2.49 702.02 2.33 702.18 2.35 702.16 2.35 702.16 2.35 702.16 2.41 702.10
Notes:

(1) TOC = Top of Casing / Top of Staff Gauge
(2) feet MSL = feet above mean sea level



TABLE 2
D SME PRECIPITATION SUMMARY
BAUGHMAN DRAIN EVAULATION
SME PROJECT NO. 075655.00

Precipitation Precipitation Precipitation

pate (inches) pate (inches) pate (inches)
3/8/2017 0.00 4/7/2017 0.00 5/7/2017 0.00
3/9/2017 0.00 4/8/2017 0.00 5/8/2017 0.00
3/10/2017 0.00 4/9/2017 0.00 5/9/2017 0.00
3/11/2017 0.00 4/10/2017 0.07 5/10/2017 0.39
3/12/2017 0.00 4/11/2017 0.00 5/11/2017 0.07
3/13/2017 0.26 4/12/2017 0.00 5/12/2017 0.00
3/14/2017 0.00 4/13/2017 0.00 5/13/2017 0.00
3/15/2017 0.00 4/14/2017 0.00 5/14/2017 0.00
3/16/2017 0.00 4/15/2017 0.04 5/15/2017 0.20
3/17/2017 0.22 4/16/2017 0.01 5/16/2017 0.00
3/18/2017 0.08 4/17/2017 0.00 5/17/2017 0.00
3/19/2017 0.00 4/18/2017 0.00 5/18/2017 0.00
3/20/2017 0.11 4/19/2017 0.24 5/19/2017 0.20
3/21/2017 0.00 4/20/2017 0.43 5/20/2017 1.01
3/22/2017 0.00 4/21/2017 0.00 5/21/2017 0.02
3/23/2017 0.24 4/22/2017 0.00 5/22/2017 0.00
3/24/2017 0.00 4/23/2017 0.00 5/23/2017 0.05
3/25/2017 0.64 4/24/2017 0.00 5/24/2017 0.48
3/26/2017 0.35 4/25/2017 0.00 5/25/2017 0.00
3/27/2017 0.00 4/26/2017 0.00 5/26/2017 0.06
3/28/2017 0.00 4/27/2017 0.00 5/27/2017 0.00
3/29/2017 0.01 4/28/2017 0.00 5/28/2017 0.00
3/30/2017 1.25 4/29/2017 0.29 5/29/2017 0.00
3/31/2017 0.00 4/30/2017 0.59 5/30/2017 0.00
4/1/2017 0.00 5/1/2017 0.74 5/31/2017 0.00
4/2/2017 0.00 5/2/2017 0.06 6/1/2017 0.00
4/3/2017 0.40 5/3/2017 0.00 6/2/2017 0.00
4/4/2017 0.00 5/4/2017 0.36 6/3/2017 0.00
4/5/2017 0.13 5/5/2017 0.00 6/4/2017 0.04
4/6/2017 0.42 5/6/2017 0.00 6/5/2017 0.00
Notes:

1. Precipitation data was obtained from the National Oceanic and Atmospheric Administration (NOAA) National
Weather Service (NWS) Kalamazoo International Airport station, the nearest weather station to the evaluation
area.
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BORING PZ-1
D SME PAGE 1 OF 1

PROJECT NAME: Baughman Drain Hydrogeological Evaluation PROJECT NUMBER: 075655.00
CLIENT: Land & Resource Engineering and Surveying PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 2/7/17 COMPLETED: 2/7/17 BORING METHOD: Direct Push
OPERATOR: Nick-Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
= DRY DENSITY v HANDPENE
w (pcf)--W < TORVANE SHEAR
[ = g 9 100 110 120 CCOVP
z w 5 © \
5 g, D e oo
O w5 ! X VANE SHEAR (REM)
s EfE S
u & |2 S| SURFACE ELEVATION: 712,96 FT % SHEAR
w| S [ 712.
i % wo PROFILE DESCRIPTION E 10 20 30 40 S‘gREgGTI—; i REMARKS
T—3___TOPSOIL T127] asq T R
o AS2
AS3
F710 1
AS4
AS5
L 5]
[ .4 100 [ A piezometer was installed in the
L = | : : : : : oo borehole. The piezometer screen was
LSt set between 6 feet and 11 feet below
705 . ground surface.
- 10+
I ] Fine to Medium SAND- Brown- Moist to Ls2
700 4o Wet (SP)
- 154
LS3
695 1 *
r 204
LS4
690 1
- 125.0 688.0
“ END OF BORING AT 25.0 FEET.
685 1
30
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
DEPTH (FT) ELEV (FT) 4. A soil sample was collected from 7 to 10 feet below ground surface for a grain size analysis.
Y DURING BORING: 6.7 706.3
¥ AT END OF BORING: 6.6 706.4

BACKFILL METHOD: W&l Installation - Piezometer




D SME

PROJECT NAME: Baughman Drain Hydrogeological Evaluation
CLIENT: Land & Resource Engineering and Surveying

BORING PZ-2

PAGE 1 OF 1

PROJECT NUMBER: 075655.00
PROJECT LOCATION: Otsego, Michigan

DATE STARTED: 2/7/17
OPERATOR: Nick-Fibertec

COMPLETED: 2/7/17
RIG NO.: 7822 DT-1

BORING METHOD: Direct Push

LOGGED BY: AJL CHECKED BY: MAV

= DRY DENSITY v HANDPENE
w (pcf)--W < TORVANE SHEAR
i ~ ; 90 100 110 120
= i e O UNCOOWP.
g wo g MOISTURE & ] VANESHEAR (PK)
= S b Y| ATTERBERG
& T |0 e LIMITS (%) S iy
E E g LCIS SURFACE ELEVATION: 712.47 FT %E PN SHEAR
— w | > X g
i Qoo PROFILE DESCRIPTION e 10 20 a0 4o | SIRENCTHKSD REMARKS
' TOPSOIL ASt
1.5 1.0 o0
+710 AS3
AS4
AS5
5_
| [ A piezometer was installed in the
L 705 % Ls1 borehole. The piezometer screen was
] set between 6.5 feet and 11.5 feet
below ground surface.
10+
700 LS2
1 Fine to Medium SAND- Brown- Moist to
Wet (SP)
154
695 LS3 *
20
690 LS4
e | 1250 687.5
“ END OF BORING AT 25.0 FEET.
685
30

GROUNDWATER & BACKFILL INFORMATION

Y DURING BORING:
Y AT END OF BORING:

BACKFILL METHOD:

DEPTH (FT) ELEV (FT)
71 705.4
7.4 705.1

Well Installation - Piezometer

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
4. A soil sample was collected from 7.5 to 12 feet below ground surface for a grain size analysis.




BORING PZ-3
D SME PAGE 1 OF 1

PROJECT NAME: Baughman Drain Hydrogeological Evaluation PROJECT NUMBER: 075655.00
CLIENT: Land & Resource Engineering and Surveying PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 2/7/17 COMPLETED: 2/7/17 BORING METHOD: Direct Push
OPERATOR: Nick-Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
= DRY DENSITY v HANDPENE
u (pcf) - M X TORVANE SHEAR
w —~ ; 90 100 110 120
= o e O UNCOOWP.
g wo g MOISTURE & ] VANESHEAR (PK)
= L iSw ATTERBERG
& I |02 e LIMITS (%) S iy
i B(S6 SURFACE ELEVATION: 711.94 FT %E i SHEAR
w | > X .
i % wo PROFILE DESCRIPTION E 10 20 30 40 S‘gREgGTI—; i REMARKS
"5 TOPSOIL Z T R
: AS2
F710 40
AS3
AS4
AS5
L 5
| 705 w _  ‘ © 0 . [ Apiezometer was installed in the
Ls1 : : : : . borehole. The piezometer screen was
L ] set between 6.5 feet and 11.5 feet
below ground surface.
r 10
700 i Fine to Medium SAND- Lean Clay
- Seam from 12.5 to 12.75 Feet- Silty Ls2
r T Sand Seam from 18.0 to 18.16 Feet-
| | o Brown- Moist to Wet (SP)
r 15" :
+695 .
LS3 *
r 20
+690 .
LS4
L laso 686.9
“ END OF BORING AT 25.0 FEET.
685 .
30:
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
DEPTH (FT) ELEV (FT)
Y DURING BORING: 6.8 705.2
¥ AT END OF BORING: 6.8 705.2

BACKFILL METHOD: W&l Installation - Piezometer




BORING PZ-4
D SME PAGE 1 OF 1

PROJECT NAME: Baughman Drain Hydrogeological Evaluation PROJECT NUMBER: 075655.00
CLIENT: Land & Resource Engineering and Surveying PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 2/7/17 COMPLETED: 2/7/17 BORING METHOD: Direct Push
OPERATOR: Nick-Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
= DRY DENSITY v HANDPENE
w (pcf)--W < TORVANE SHEAR
w ~ ; 90 100 110 120
= o e O UNCOOWP.
g wo g MOISTURE & ] VANESHEAR (PK)
= Liow ATTERBERG
& I |02 e LIMITS (%) S iy
i 5128 SURFACE ELEVATION: 7122 FT %E e SHEAR
w | > X "
i % wo PROFILE DESCRIPTION E 10 20 30 40 S‘gREgGTI—; i REMARKS
"5 TOPSOIL 7] pgq T R
AS2
+710 AS3
AS4
AS5
5—;
@ 1 S [ A piezometer was installed in the
B | : : : : Lo borehole. The piezometer screen was
705 LSt * set between 6 feet and 11 feet below
] ground surface.
10
700 T ) ) .
Fine to Medium SAND- Brown- Moist to LS2
1o Wet (SP)
15" :
695 Ls3 *
20
6% Ls4
L laso 687.2
< END OF BORING AT 25.0 FEET.
685 1
30:
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
DEPTH (FT) ELEV (FT)
Y DURING BORING: 6.5 705.7
¥ AT END OF BORING: 6.4 705.9

BACKFILL METHOD: W&l Installation - Piezometer




D SME

BORING PZ-5

PAGE 1 OF 1
PROJECT NAME: Baughman Drain Hydrogeological Evaluation PROJECT NUMBER: 075655.00
CLIENT: Land & Resource Engineering and Surveying PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 2/7/17 COMPLETED: 2/7/17 BORING METHOD: Direct Push
OPERATOR: Nick-Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
= DRY DENSITY v HANDPENE
w (pcf)--W < TORVANE SHEAR
—~ 5 90 100 110 120
L 5 °} O UNCOOMP.
g wo g MOISTURE & ] VANESHEAR (PK)
= L5 ATTERBERG
& < lo= e LIMITS (%) S iy
i E %E’Z SURFACE ELEVATION: 712,06 FT %E R & SHEAR
— . i
w % 0o PROFILE DESCRIPTION £ 10 20 30 40 STRENCTH ) REMARKS
"5 TOPSOIL T116] pgy . R
I : AS2
F710 1
AS3
I AS4
A ASS5 S S . .
AvARN ¢ : : : : Lo A piezometer was installed in the
[ - borehole. The piezometer screen was
] set between 4.5 feet and 9.5 feet below
[ ground surface.
705 .
LS1 *
L 10
700 .
- Fine to Medium SAND- Brown- Moist to LS2
F 1o Wet (SP)
L 15
695 .
LS3 *
L 20
690 .
LS4
L leso 687.1 *
“ END OF BORING AT 25.0 FEET.
685 .
30

GROUNDWATER & BACKFILL INFORMATION

Y DURING BORING:
Y AT END OF BORING:

DEPTH (FT) ELEV (FT)
5.0 7071
45 707.6

BACKFILL METHOD: W&l Installation - Piezometer

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.




D SME

PROJECT NAME: Baughman Drain Hydrogeological Evaluation
CLIENT: Land & Resource Engineering and Surveying

BORING PZ-6

PAGE 1 OF 1

PROJECT NUMBER: 075655.00
PROJECT LOCATION: Otsego, Michigan

DATE STARTED: 2/7/17
OPERATOR: Nick-Fibertec

COMPLETED: 2/7/17
RIG NO.: 7822 DT-1

BORING METHOD: Direct Push

LOGGED BY: AJL CHECKED BY: MAV

= DRY DENSITY v HANDPENE
u (pcf) - W X TORVANE SHEAR
i ~ ; 9 100 110 120
= o e O UNCOOWP.
g w o % MOISTURE & [ VANESHEAR(PK)
= LiSw ATTERBERG
< T2z iy 2 LIMITS (%) 5 %S‘ALEN(UJ)*( REM)
i B(S6 SURFACE ELEVATION: 71259 FT %E e SHEAR
— w | > X ’
i Qoo PROFILE DESCRIPTION e 10 20 a0 4o | SIRENCTHKSD REMARKS
-1.0 TOPSOIL 7116 ASt
: AS2
710 AS3
AS4
% i AS5 [ A piezometer was installed in the
. borehole. The piezometer screen was
set between 4 feet and 9 feet below
] ground surface.
L 705 LS1 *
10
700 | Fine SAND with Silt- Brown- Moist to Ls2
Wet (SP-SM)
15
L 695 LS3 *
20
690 LS4
L 11250 687.6
< END OF BORING AT 25.0 FEET.
685
30

GROUNDWATER & BACKFILL INFORMATION

Y DURING BORING:
Y AT END OF BORING:

BACKFILL METHOD:

DEPTH (FT) ELEV (FT)
4.9 707.7
45 708.1

Well Installation - Piezometer

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
4. A soil sample was collected from 5 to 10 feet below ground surface for a grain size analysis.
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GRAIN SIZE ANALYSIS RESULTS
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D SME

4705 Clyde Park Avenue SW
Grand Rapids, MI 49509-5114
(616) 406-1756
WWW.Sme-usa.com

. Project No.: 075655.00
Material Test Report Report No. MAT:17-2993-51-1
Client: Land & Resource Engineeri ng and Su rveying Inc CC: This report represents conditions at specific locations, therefore, conditions might vary away from

! ) those locations. No one except our client may rely on our findings/opinions, or reproduce this report.
Project: Baughman Drain Hyd rogeo Evaluation SME is not responsible for site safety on this project.
Various i

Contractor:

Otsego MI 49078

Reviewed By: Jeremy S. Hugo, PE

Sample Details

Sample ID
Sampled By
Date Sampled
Specification
Bore Hole
Depth

17-2993-S1
Christopher M Holmes
Mar 10, 2017

General Sieve Set

PZ-1
7-10'

Sample Description:
Fine to Medium Sand

= - — - Grading: ASTM C 136, ASTM C 117
Particle Size Distribution 9

Date Tested: 3/13/2017

Sieve Size % Passing Limits
lin 100
Yain 100
Ysin 100
3/8in 99
No.4 98
No.8 95
No.16 91
No.30 78
No.50 33
No.100 7
No.200 3.2

Finer No.200 (75pum) 3.2

] ] ] i ] ] ] 1

R E 2 = T 2 ? : ] |

= = x x x E g

L
COBBLES GRAVEL SAND FINES (3.2%
( ) D85: 0.8648 D60: 0.4560 D50: 0.3902
Coarse Fine Coarse | Medium Fine . . . .
(0.0%) (0.0%) (2.3%) (3.3%) | (38.9%) | (52.3%) Silt Clay D30: 0.2758 D15: 0.1845 D10: 0.1614
Cu: 2.83 Cc: 1.03

Form No: 18909, Report No: MAT:17-2993-S1 © 2000-2013 QESTLab by SpectraQEST.com Page 1 of 1



D SME

4705 Clyde Park Avenue SW
Grand Rapids, MI 49509-5114
(616) 406-1756
WWW.Sme-usa.com

. Project No.: 075655.00
Material Test Report Report No. MAT:17-2993-52-1
Client: Land & Resource Engineering and Surveying Inc CC: This report represents conditions at specific locations, therefore, conditions might vary away from

! ) those locations. No one except our client may rely on our findings/opinions, or reproduce this report.
Project: Baughman Drain Hydrogeo Evaluation SME is not responsible for site safety on this project.
Various il i
Otsego MI 49078
Contractor: Reviewed By: Jeremy S. Hugo, PE

Sample Details

Sample ID
Sampled By
Specification
Bore Hole
Depth

17-2993-S2

Christopher M Holmes
General Sieve Set

PZ-3

7.5-12'

Sample Description:
Fine to Medium Sand

Particle Size Distribution

Grading: ASTM C 136, ASTM C 117

Date Tested: 3/13/2017

Sieve Size % Passing Limits
lin 100
Yain 100
Ysin 100
3/8in 99
No.4 96
No.8 93
No.16 88
No.30 75
No.50 32
No.100 7
No.200 3.8

Finer No.200 (75um) 3.8

] ] ] ] ] i
B 3 = T T o = H =
AR : 2 F F:
L
COBBLES GRAVEL SAND FINES (3.8%)
Coarse Fine Coarse | Medium Fine Silt Cla
(0.0%) (0.0%) (3.8%) (4.1%) | (38.7%) | (49.7%) Yy

D85: 0.9986 D60: 0.4726 D50: 0.4019
D30: 0.2842 D15: 0.1884 D10: 0.1643
Cu: 2.88 Cc: 1.04

Form No: 18909, Report No: MAT:17-2993-S2

© 2000-2013 QESTLab by SpectraQEST.com

Page 1 of 1



D SME

4705 Clyde Park Avenue SW
Grand Rapids, MI 49509-5114
(616) 406-1756
WWW.Sme-usa.com

. Project No.: 075655.00
Material Test Report Report No. MAT:17-2993-53-1
Client: Land & Resource Engineeri ng and Su rveying Inc CC: This report represents conditions at specific locations, therefore, conditions might vary away from
! ) those locations. No one except our client may rely on our findings/opinions, or reproduce this report.

Project: Baughman Drain Hyd rogeo Evaluation SME is not responsible for site safety on this project.

Various il i

Otsego MI 49078
Contractor:

Reviewed By: Jeremy S. Hugo, PE

Sample ID

Sample Details

Sampled By
Specification

17-2993-S3

Christopher M Holmes

General Sieve Set

Bore Hole PZ-6
Depth 5'-10'
Sample Description:
Fine Sand with Silt
= : ———— Grading: ASTM C 136, ASTM C 117
Particle Size Distribution g
Date Tested: 3/13/2017
% Passing
i Sieve Size % Passing Limits
P i y e 1in 100
34in 100
a1— 1in 100
- 3/8in 100
il - No.4 100
X No.8 100
5= No.16 100
a2 _ ; } x No.30 99
No.50 91
0 ! s S No0.100 31
No0.200 14
30— Finer No.200 (75pm) 13
5} -
e
a1 ] ] ] ] ] ] ]
e 28 F 2 I @ ® £ 4H
= = x x x E g
L
COBBLES GRAVEL SAND FINES (14.0%
( ) D85: 0.2810 D60: 0.2106 D50: 0.1876
Coarse Fine Coarse | Medium Fine . . . .
(0.0%) (0.0%) (0.3%) (0.0%) (4.9%) (80.8%) Silt Clay D30: 0.1462 D15: 0.0782 D10: N/A

Form No: 18909, Report No: MAT:17-2993-S3

© 2000-2013 QESTLab by SpectraQEST.com

Page 1 of 1
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PRECIPITATION SUMMARY CHART
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Groundwater Elevation Measurements - Baughman Drain
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Groundwater Elevation Readings
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Groundwater Elevation Readings
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Groundwater Elevation Readings
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Groundwater Elevation Readings
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Groundwater Elevation Readings

PZ-5

5.00

713

4.50

712

4.00

E==1 Rainfall

711

® Groundwater - PZ-5

3.50

Ground Surface

710

(sayou) jejurey
o
n
o

3.00
2.00

2] ~
o o
~ ~

(1994) uoneas|3 121empuno.n

709

1.50

706

1.00

0.50

0.00

O

C

|

—

L

=

L

O

—

H

705

704

I

| —
C

—

—

703

L10T/Y/9

L102/2/9

L10T/1€/S
L10T/62/S
L10T/L2/S
L10T/SC/S
L10T/€C/S
L102/12/S
L10T/61/S
LT0T/LT/S
LT0T/ST/S
LT0T/€T/S
LT0T/T1/S
L102/6/S

L10T/L/S

L102/S/S

L102/€/S

L102/1/S

L10T/62/Y
L10T/LT/Y
L10T/SC/Y
L10T/€C/Y
L10T/T2/Y
L10T/6T/Y
L10T/LT/Y
LT0T/ST/Y
LTOT/ET/Y
LT0T/TT/Y
L10T/6/v

LT0T/L/v

L10T/S/v

LTOT/E/Y

LT0T/T/v

L10T/0€/€
L102/8t/¢€
L102/9t/¢€
L10T/v/€
L10T/TC/€
L10T/0T/€
L10T/81/¢€
L10T/91/¢€
LT0T/v1/€
L10T/TT/€
L10T/0T/€
L102/8/¢€

Date



Groundwater Elevation Readings
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Surface Water Elevation Measurements

Staff Gauges SG-1 through SG-5
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1. INTRODUCTION AND BACKGROUND

The Baughman Drain is located in the southern portion of Allegan County, south of the City of Otsego
(Figure 1). The Baughman Drain conveys water from the area and discharges to Pine Creek to the west.
Multiple natural watercourses also connect to the drain. Residents who live south of the Baughman Drain,
near the intersections of Springbrook Drive and Sycamore Street, EIm Street, and Prairiewood Court
(evaluation area), have petitioned for evaluations of the drain because of ongoing basement flooding.
Specifically, ten residences have reportedly experienced consistent flooding and six additional residences
have reportedly experienced periodic flooding (highlighted on Figure 2).

SME was previously retained by Land and Resource Engineering (LRE) to evaluate groundwater
conditions in the evaluation area (Figure 2) from March 2017 to June 2017. We were retained to conduct
this supplemental evaluation in accordance with our October 31, 2017, proposal number P03237.17.

We prepared this summary report to document our supplemental hydrogeological evaluation activities for
a portion of the Baughman Drain area, more specifically the area south of Prairiewood Court, between
previously installed piezometer PZ-6 and staff gauge SG-1. This report presents the findings of our
supplemental evaluation, based on the available information.

2. PIEZOMETER AND STAFF GAUGE INSTALLATION

On November 22, 2017, we advanced five soil borings (SB1 through SB5; Figure 2) for the purpose of
collecting and characterizing subsurface soil samples between the locations of previously installed PZ-6
and SG-1, and installing piezometers (PZ-7 and PZ-8; Figure 2) to obtain groundwater elevations in this
portion of the evaluation area. Soil borings SB1 through SB5 were advanced to a depth of approximately
25 feet below ground surface (bgs) using track-mounted, hydraulically driven, direct-push sampling
equipment. The soil column at each boring location was visually evaluated and representative samples
were collected from each soil unit for visual classification in general accordance with ASTM D2488,
Standard Practice for Description and Identification of Soils (Visual-Manual Procedure).

Piezometers (PZ-7 and PZ-8) were installed in two of the borings (SB2 and SB4, respectively) such that
the well screens intersected the depth where groundwater was encountered during drilling. Each
piezometer was constructed of 1.5-inch diameter, polychlorinated vinyl (PVC) riser pipe and a pre-
packed, 0.010-inch slotted (10-slot), five-foot long, screen. After the piezometers were installed,
expandable caps were installed, and bentonite was placed around the piezometer casing, in the
remaining borehole annulus, from approximately one foot above the screens to approximately one foot
bgs. Flush-mount protective covers were installed to protect the piezometers from tampering and
damage.

On November 22, 2017, we also installed three staff gauges (SG-6, SG-7 and SG-8) in an unnamed,
natural watercourse (Figure 2). The staff gauges were 3.33 feet in length with gradation marks every 1,
0.1 and 0.02 feet. The staff gauges were mounted to metal stakes and hand-driven into the bottom of the
unnamed, natural watercourse such that a portion of the graduated staff gauge was submerged beneath
the surface water.

The soil boring and piezometer locations were selected to evaluate soil and groundwater conditions in the
area of the previously installed piezometer PZ-6 and staff gauge SG-1. The staff gauge locations were
selected to evaluate surface water elevations near the residence located at 1624 EIm Street (SG-6) and
along Springbrook Drive (SG-7 and SG-8). The piezometer and staff gauge locations, ground surface
elevations, bottom of surface water body elevations, and the top of casing or top of staff gauge elevations
were surveyed by LRE. The top of casing/top of staff gauge elevations for each monitoring location are
provided in Table 1. A summary of the monitoring locations, their installation dates, and the rationale for
each location is provided in the table below.
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DATE
LOCATION ID  |NSTALLED LOCATION RATIONALE

SOIL BORINGS / PIEZOMETERS

Installed during our initial evaluation to monitor groundwater
3/7/17 elevations over the course of three months. Refer to the previous

PZ-1 through

PZ-6 report for additional detail.

SB1 11/22/17 g\éaflfate the geologic conditions in the area between PZ-6 and
Evaluate the geologic conditions and groundwater elevation in the

SB2/Pz-7 11227 area between PZ-6 and SG-1

SB3 11/22/17 g\glfate the geologic conditions in the area between PZ-6 and
Evaluate the geologic conditions and groundwater elevation in the

SB4/Pz-8 112287 area between PZ-6 and SG-1

SBS 11/22/17 Evaluate the geologic conditions in the area between PZ-6 and

SG-1

STAFF GAUGES

SG-1 through Installgd during our initial evaluation to monitor surface water _
3/8/17 elevations over the course of three months. Refer to the previous

SG-5 " .

report for additional detail.

Evaluate the water level in the eastern portion of the unnamed,

SG-6 11/22/17 natural watercourse, east of Springbrook Drive, and south of PZ-1

and 1624 Elm Street (17-580-006-00)

Evaluate the water level in the eastern portion of the unnamed,

SG-7 11/22/17 natural watercourse, along Springbrook Drive, north of Sycamore

Street, and northwest of PZ-2

Evaluate the water level in the eastern portion of the unnamed,

SG-8 11/22/17 natural watercourse, along Springbrook Drive, south of EIm Street

and Prairiewood Court, and southeast of PZ-4

3. SURFACE AND SUBSURFACE CONDITIONS

Descriptions of the soil conditions encountered at each of our supplemental soil boring locations are
documented on the soil boring logs provided in Appendix A. The surface material consisted of
approximately 12 inches of topsoil, which was generally underlain by fine to medium sand to the
maximum explored depth of 25 feet bgs. Clay was encountered at SB2/PZ-7 (19 to 19.25 feet bgs), SB3
(14 to 19.75 feet bgs), SB4/PZ-8 (12.5 to 19.75 feet bgs) and SB5 (11 to 15 feet bgs). Groundwater was
encountered in each soil boring at depths ranging from approximately 4.5 to 7.0 feet bgs during drilling.
Revised cross sections depicting the subsurface conditions observed during our drilling activities are
provided on Figures 3 and 4.

4. WATER LEVEL MEASUREMENTS

We returned to the evaluation area on December 6, 2017 and recorded depth to groundwater
measurements in the piezometers (PZ-1 through PZ-8) using an electronic water level indicator tape. We
also recorded surface water level measurements at staff gauges (SG-1 through SG-8). The groundwater
water level indicator and staff gauge measurements and elevations are summarized in Table 1.

© 2018 SME 077821.00+022018+RPT 2



5. GROUNDWATER FLOW

Groundwater elevation contour maps based on the groundwater elevations measured on December 6,
2017 are depicted on Figures 5 and 6. We evaluated groundwater flow using two data sets: one using
only the groundwater elevations obtained from the piezometers (Figure 5); and one using groundwater
elevations obtained from the piezometers and the surface water elevations obtained from the staff gauges
(Figure 6).

The groundwater elevation data obtained from the piezometers suggests that mounded groundwater
conditions are present in the area between piezometers PZ-4, PZ-5 and PZ-6, with groundwater north of
this area flowing in a northerly direction, toward the Baughman Drain, and groundwater south of this area
flowing south toward the unnamed, natural watercourse. Similarly, the combined groundwater and
surface water elevation data suggests that mounded groundwater conditions are present in this area, with
groundwater flow radiating from this area toward the Baughman Drain and unnamed, natural
watercourse.

The horizontal groundwater hydraulic gradient between PZ-4 and PZ-3 on December 6, 2017 was 0.004
feet per foot. The horizontal groundwater hydraulic gradient between PZ-6 and PZ-8 on December 6,
2017 was 0.006 feet per foot.

We calculated an estimated groundwater flow rate using hydraulic conductivity values from three sources.
First, we calculated an estimated hydraulic conductivity of 44 feet per day using the grain size analysis
results and the Hazen Method. For comparison, we also used the hydraulic conductivity values of 26.1
feet per day provided by the United States Department of Agriculture (USDA) for the soil types present in
the evaluation area and a generalized, textbook value of 25 feet per day for fine to medium sand. Using
these three hydraulic conductivity values, the gradient values mentioned above, and an assumed average
porosity of 30%, we calculated a groundwater flow rate of approximately 0.3 to 0.6 feet per day
(approximately 110 to 220 feet per year) between PZ-4 and PZ-3, and approximately 0.5 feet to 1 foot per
day (approximately 183 to 365 feet per year) between PZ-6 and PZ-8.

6. SURFACE WATER FLOW

The surface water elevation measurements and observations indicate the Baughman Drain flows to the
west, and the unnamed, natural watercourse flows to the west along EIm Street, north along Springbrook
Drive, and to the west-northwest in the southern/western portion of the evaluation area. The gradient of
the unnamed, natural watercourse on December 6, 2017 was approximately 0.001 feet per foot between
SG-1 and SG-3 and 0.0014 feet per foot between SG-8 and SG-7. The gradient of the Baughman Drain
on December 6, 2017 was approximately 0.001 feet per foot between SG-4 and SG-5.

7. WETLAND AREAS

We reviewed the Michigan Department of Environmental Quality Wetlands Map Viewer
(http://www.mcqi.state.mi.us/wetlands/mcgiMap.html) to determine if wetland conditions were present in
the evaluation area. The southern and western portions of the evaluation area, and the area north of the
evaluation area, are listed as Wetlands on the United States Fish and Wildlife Service National Wetland
Inventory (NWI). The eastern portion of the evaluation area is also listed as having soil that includes
wetland-type soils on the Michigan Department of Natural Resources Michigan Resource Inventory
System (MIRIS). The wetland areas and areas having soil including wetland soils are shown on Figure 7.

© 2018 SME 077821.00+022018+RPT 3



8. FINDINGS AND CONCLUSIONS

We have evaluated the information collected during our supplemental evaluation and summarized our
conclusions below.

The supplemental groundwater elevation measurements collected on December 6, 2017 confirm
the water table in the evaluation area remains shallow (i.e. only a few feet below grade in some
locations), and basements in this area may be positioned near or, in some cases, partially below
the water table.

The groundwater elevations measured in the evaluation area were higher than the surface water
elevations measured in the unnamed, natural watercourse and Baughman Drain.

The supplemental groundwater elevation measurements indicate the presence of a mounded
groundwater condition in the vicinity of piezometers PZ-4, PZ-5, and PZ-6. This condition
became evident with the addition of the supplemental piezometers and staff gauges, and appears
to support our previous conclusion that groundwater flow in this area is minimal.

The observed decrease in groundwater elevations between PZ-6 and PZ-8 indicates groundwater
flow between these two locations is generally to the south-southwest, toward the unnamed,
natural watercourse. Similarly, the observed decrease in groundwater elevations between PZ-1
and SG6 indicates groundwater flow between these two locations is generally to the south,
toward the unnamed, natural watercourse.

Clay was observed in the area of PZ-7, SB3, PZ-8, and SB4 at depths below the elevation of the
bottom of the unnamed, natural watercourse. The clay does not appear to be preventing
groundwater observed in PZ-6 (i.e. the upper portion of the water column) from flowing south-
southwest to the unnamed, natural watercourse, but could potentially limit groundwater flow at
greater depths.

Fine sand with silt was observed as the primary soil type during the installation of PZ-6. This soll
type likely has a lower hydraulic conductivity than the soils observed in the other soil boring
locations, and may be a contributing factor to the minimal groundwater flow in this area of the
evaluation area.

The evaluation area was developed in an area identified on National Wetland Inventory maps and
in the Michigan Resource Inventory System as a wetland area or containing soil types indicative
of wetland conditions. Although we did not encounter soils that were visually indicative of wetland
soils (e.g. organic soils such as peat or muck) in our soil borings, it is possible soils indicative of
wetland conditions could be present in areas we did not evaluate.

We understand further evaluation of the hydrogeologic conditions in the evaluation area is not desired at
this time. Additional information could aid in further evaluating the groundwater conditions and the
potential interaction between groundwater and the surface water present in the unnamed, natural
watercourse and Baughman Drain. Some possible options for gathering additional information, if desired,
include, but are not limited to:

© 2018 SME

Advancing additional soil borings and installing piezometers to evaluate soil and groundwater
conditions south and east of the unnamed, natural watercourse;

Evaluating the presence and depth to clay beneath the unnamed, natural watercourse;

Installing piezometers at multiple depths within the unnamed, natural watercourse and Baughman
Drain to evaluate the potential for vertical gradients;

Using a computer model to further evaluate groundwater conditions and possible interactions
between groundwater and surface water;

077821.00+022018+RPT 4



e Reinstalling data loggers in the piezometers to monitor groundwater elevations;

o Dirilling to evaluate geologic conditions below 25 feet bgs, the maximum depth of exploration
during our evaluation; and/or

e Conducting slug tests in some of the piezometers to more accurately estimate hydraulic
conductivity and groundwater flow velocity.
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FIGURES

FIGURE 1: PROPERTY LOCATION MAP

FIGURE 2: EVAULATION AREA AND MONITORING LOCATION DIAGRAM

FIGURE 3: GEOLOGICAL CROSS-SECTION A-A’

FIGURE 4: GEOLOGICAL CROSS-SECTION B-B’

FIGURE 5: GROUNDWATER ELEVATION CONTOUR DIAGRAM - PIEZOMETERS,
DECEMBER 6, 2017

FIGURE 6: GROUNDWATER ELEVATION CONTOUR DIAGRAM - PIEZOMETERS
AND STAFF GAUGES, DECEMBER 6, 2017

FIGURE 7: EVALUATION AREA AND WETLAND AREAS
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D SME

TABLE 1
WATER ELEVATION SUMMARY
BAUGHMAN DRAIN EVAULATION
SME PROJECT NO. 077821.00

12/6/2017
Depth to
Monitoring TOC Elevation Screen In.terval Water Groundvyater
Location (feet MSL) Elevation T TR Elevation
(feet MSL) (feet MSL)
(feet)
Pz-1 712.85 701.96 - 706.96 6.65 706.20
Pz-2 712.34 700.97 - 705.95 7.45 704.89
PZ-3 711.54 700.44 - 705.44 7.27 704.27
PZ-4 712.03 701.20 - 706.20 4.47 707.56
PZ-5 711.70 702.56 - 707.56 4.30 707.40
PZ-6 712.19 703.59 - 708.59 4.55 707.64
PZ-7 712.08 704.08 - 709.08 4.69 707.39
Pz-8 713.09 704.09 - 709.09 6.60 706.49
SG-1 707.13 -- 2.97 704.16
SG-2 705.53 - 1.99 703.54
SG-3 704.09 -- 2.73 701.36
SG-4 702.15 - 2.44 699.71
SG-5 704.51 -- 2.27 702.24
SG-6 708.68 -- 3.23 705.45
SG-7 706.08 -- 2.83 703.25
SG-8 707.64 - 3.13 704.51
Notes:

(1) TOC = Top of Casing / Top of Staff Gauge
(2) feet MSL = feet above mean sea level
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PROJECT NAME: Baughman Drain Supplemental Hydrogeo
CLIENT: Land & Resource Engineering and Surveying, Inc.

PROJECT NUMBER: 077821.00

BORING SB 1

PAGE 1 OF 1

PROJECT LOCATION: Otsego, Michigan

BACKFILL METHOD:  Soil Cuttings

DATE STARTED: 11/22/17 COMPLETED: 11/22/17 BORING METHOD: Direct Push
OPERATOR: Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
]
m g | £ :
£l g £
S |
T |04 wZ | & € g
E128 zx | 8 | & | _3
b (22 sH) 8| 2 |82
% no PROFILE DESCRIPTION = (74 o DI REMARKS
TOPSOIL- SILTY SAND with Organics and
Root Fibers- Black- Moist (SM)
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W |
5 -
LS2 48
i Fine to Medium SAND- Brown- Moist to Wet
j (SP)
10
LS3 31
15 115.0
LS4 33
20 0 Fine SAND- Brown- Wet (SP)
LS5 42
el 1250
“ END OF BORING AT 25.0 FEET.
30"
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. Soil samples were classified according to ASTM D2488, Standard Practice for Description and Identification of
DEPTH Soils (Visual-Manual Procedure) for environmental purposes only. Therefore, the boring logs and associated
7 - - b
report(s) should not be used for geotechnical evaluation or design.
V DURING BORING: 4.5 2. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
¥ AT END OF BORING: 46 3. Listed depths under the profile description are rounded to the nearest tenth of a foot (e.g. 5.75 = 5.8). Refer to

the report and attachments for actual sample depths and/or intervals (where applicable).




BORING SB 2/PZ-7
D SME e 1 O 1

PROJECT NAME: Baughman Drain Supplemental Hydrogeo PROJECT NUMBER: 077821.00
CLIENT: Land & Resource Engineering and Surveying, Inc. PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 11/22/17 COMPLETED: 11/22/17 BORING METHOD: Direct Push
OPERATOR: Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
]
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= |Juw > > =
T o= wZ | & B g
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3= sE B |2 32
o oo PROFILE DESCRIPTION z | T | 8% REMARKS
l TOPSOIL- SILTY SAND with Organics and
1.0 Root Fibers- Black- Moist (SM)
LSt 38
i | A piezometer was installed in the borehole. The
4 piezometer screen was set between 3 feet and 8 feet
w below the ground surface.
L
LS2 48
104 Fine to Medium SAND- Brown- Moist to Wet
(SP)
LS3 29
15
LS4 42
119.0
19.3  Sandy LEAN CLAY- Brown (CL)
20
1o Fine SAND- Brown- Wet (SP)
| LS5 36
1 1250
‘ END OF BORING AT 25.0 FEET.
30"
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. Soil samples were classified according to ASTM D2488, Standard Practice for Description and Identification of
DEPTH Soils (Visual-Manual Procedure) for environmental purposes only. Therefore, the boring logs and associated
7 - - )
report(s) should not be used for geotechnical evaluation or design.
V DURING BORING: 4.8 2. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
'Y AT END OF BORING: 4.8 3. Listed depths under the profile description are rounded to the nearest tenth of a foot (e.g. 5.75 = 5.8). Refer to

the report and attachments for actual sample depths and/or intervals (where applicable).

BACKFILL METHOD: Well Installation - Piezometer
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PROJECT NAME: Baughman Drain Supplemental Hydrogeo
CLIENT: Land & Resource Engineering and Surveying, Inc.

PROJECT NUMBER: 077821.00

BORING SB 3

PAGE 1 OF 1

PROJECT LOCATION: Otsego, Michigan

BACKFILL METHOD:  Soil Cuttings

DATE STARTED: 11/22/17 COMPLETED: 11/22/17 BORING METHOD: Direct Push
OPERATOR: Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
]
m g | £ :
£l8y -
-~ |
T |04 wZ | & € g
E128 zx | 8 | & | _3
b (22 sH) 8| 2 |82
% no PROFILE DESCRIPTION = (74 o DI REMARKS
TOPSOIL- SILTY SAND with Organics and
15 Root Fibers- Black- Moist (SM)
LSt 37
w
- Fine to Medium SAND- Brown- Moist to Wet LS2 49
1 6P
10
LS3 40
14.0
15
4 Silty LEAN CLAY- Gray (CL)
LS4 50
19.8
20
| Fine SAND- Brown- Wet (SP) ss B s
- 125.0
“ END OF BORING AT 25.0 FEET.
30"
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. Soil samples were classified according to ASTM D2488, Standard Practice for Description and Identification of
DEPTH Soils (Visual-Manual Procedure) for environmental purposes only. Therefore, the boring logs and associated
7 - - b
report(s) should not be used for geotechnical evaluation or design.
V DURING BORING: 4.9 2. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
¥ AT END OF BORING: 5.0 3. Listed depths under the profile description are rounded to the nearest tenth of a foot (e.g. 5.75 = 5.8). Refer to

the report and attachments for actual sample depths and/or intervals (where applicable).
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BORING SB 4/PZ-8

PAGE 1 OF 1
PROJECT NAME: Baughman Drain Supplemental Hydrogeo PROJECT NUMBER: 077821.00
CLIENT: Land & Resource Engineering and Surveying, Inc. PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 11/22/17 COMPLETED: 11/22/17 BORING METHOD: Direct Push
OPERATOR: Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
]
m g | £ :
4E £ | <
= | =W — —
T8z wg| & | E| 2
5 |=2 s2) 8|2 32
o oo PROFILE DESCRIPTION z | T | 8% REMARKS
TOPSOIL- SILTY SAND with Organics and
20 Root Fibers- Black- Moist (SM)
LS1 38
i | A piezometer was installed in the borehole. The
5 piezometer screen was set between 4 feet and 9 feet
21 below the ground surface.
1 | Fine to Medium SAND- Brown- Moist to Wet
R (SP) LS2 45
10
| 1125 Ls3 38
15
] Silty LEAN CLAY- Gray (CL)
| LS4 44
| 19.8
20
1 Fine SAND- Brown- Wet (SP) LS5 28
. 125.0
‘ END OF BORING AT 25.0 FEET.
——30:

GROUNDWATER & BACKFILL INFORMATION

DEPTH (FT)
Y DURING BORING: 55
Y AT END OF BORING: 6.0

BACKFILL METHOD: Well Installation - Piezometer

NOTES: 1. Soil samples were classified according to ASTM D2488, Standard Practice for Description and Identification of
Soils (Visual-Manual Procedure) for environmental purposes only. Therefore, the boring logs and associated
report(s) should not be used for geotechnical evaluation or design.

2. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
3. Listed depths under the profile description are rounded to the nearest tenth of a foot (e.g. 5.75 = 5.8). Refer to
the report and attachments for actual sample depths and/or intervals (where applicable).




D SME

PROJECT NAME: Baughman Drain Supplemental Hydrogeo
CLIENT: Land & Resource Engineering and Surveying, Inc.

PROJECT NUMBER: 077821.00
PROJECT LOCATION: Otsego, Michigan

BORING SB 5

PAGE 1 OF 1

BACKFILL METHOD:  Soil Cuttings

DATE STARTED: 11/22/17 COMPLETED: 11/22/17 BORING METHOD: Direct Push
OPERATOR: Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
Y
— : m o
m e | £ S
wio g £ @
= |Juw > > =
T o= wZ | & B g
£S5 zx | 8 | & | _3
=g =21 g | 2 |32
% no PROFILE DESCRIPTION Sz [ o Rz REMARKS
TOPSOIL- SILTY SAND with Organics and
15 Root Fibers- Black- Moist (SM)
LS1 38
5- B
4o Fine to Medium SAND- Brown- Moist to Wet
o |1 =P
LS2 36
10
11.0
LS3 33
1 Silty LEAN CLAY- Gray (CL)
15 15.0
LS4 46
20 0 Fine SAND- Brown- Wet (SP)
LS5 35
el 1250
< END OF BORING AT 25.0 FEET.
—30
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. Soil samples were classified according to ASTM D2488, Standard Practice for Description and Identification of
DEPTH Soils (Visual-Manual Procedure) for environmental purposes only. Therefore, the boring logs and associated
T - - !
report(s) should not be used for geotechnical evaluation or design.
V DURING BORING: 7.0 2. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.

3. Listed depths under the profile description are rounded to the nearest tenth of a foot (e.g. 5.75 = 5.8). Refer to
the report and attachments for actual sample depths and/or intervals (where applicable).
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Introduction

Fishbeck, Thompson, Carr & Huber, Inc. (FTCH) has prepared this Technical Memorandum on behalf of Land and
Resource Engineers (LRE) and the Allegan County Drain Commissioner to evaluate hydrogeological conditions in
the vicinity of the Baughman Drain, particularly along and adjacent to Prairiewood Ct. and Elm Street. The area
has reportedly been prone to frequent basement flooding. Figure 1 shows the study area and relevant surface
water features.

This report presents the findings of a preliminary hydrogeological evaluation and is based on our proposal dated
February 15, 2018. The scope of work included a site visit to review the site conditions and hydrology and
performing groundwater modeling to provide a preliminary assessment of the potential impact of
cleaning/lowering the existing drains and the potential effectiveness of proposed underdrain layouts. The scope
of work also included review of existing information.

Summary of Background Information

Existing information for the site was reviewed including information provided by LRE, publicly available geologic
and hydrogeologic data, and two hydrogeologic investigations completed for the site by others (Hydrogeologic
Monitoring Summary Report [SME, August 15, 2017] and Supplemental Hydrogeologic Evaluation Summary
Report [SME, February 20, 2018]).

Figure 2 presents a site map showing locations of piezometers, staff gages, soil borings, and water supply wells
across the study area. The site map also shows the parcels with reports of frequent basement flooding along
with the basement elevations for some locations as estimated by LRE. Baughman Drain runs east to west along
the northern edge of the study area; Branch No. 1 begins approximately 500 feet east of SG-1 and flows to the
west and northwest where it joins Baughman Drain; Branch No. 2 begins near SG-8 and flows approximately
1500 feet north where it joins Baughman Drain. A tributary to Branch No. 2 flows east to west just south of the
houses along Elm Street.



Technical Memo 1 — Baughman Drain Hydrogeological Evaluation

Page 2
April 6, 2018 fIth

Piezometers and soil borings conducted by SME consisted almost exclusively of sand. The exceptions to this
were at PZ-6, PZ-7, PZ-8, SB-3, and SB-5 located south of Prairiewood Ct. as shown on Figure 3. PZ-6 exhibited
sand with silt throughout the full 25-foot depth of the boring; the others indicated a clay layer ranging from

11 to 19 feet below ground surface (bgs). These lower-permeability deposits are likely inhibiting groundwater
flow from the aquifer into the drain to the south and contributing to the groundwater mound beneath
Prairiewood Ct. as shown by the groundwater elevation contours illustrated on Figure 3. The hydraulic gradient
between PZ-6 and SG-1 is very steep suggesting that the drain is at least partially disconnected from the aquifer.
The piezometer and soil boring logs are included in Appendix 1 along with two geologic cross sections depicting
the subsurface.

Water supply well logs in the study area were also reviewed. Like the piezometers, most water supply logs
indicated primarily sand deposits generally to depths of at least 40 feet bgs. Two water supply locations along
Sycamore Street indicated clay from 0 to 5 ft bgs and 0 to 10 ft bgs. The extent of this clay unit is unknown due
to the lack of other borings in the area, but could be a barrier to groundwater flow to the north toward
Baughman Drain, further contributing to the groundwater mound beneath Prairiewood Ct. Also, two water
supply locations in the eastern portion of the study area exhibited more extensive clay. The well log for supply
well-02525 located near PZ-1 indicated clay from 8 to 20 ft bgs although PZ-1 indicated all sand. Water supply
well-04581 at the eastern end of EIm Street indicated clay from 0 to 32 ft bgs. The water supply well logs are
included in Appendix 2.

Representatives of FTCH and LRE conducted a site visit on March 2, 2018, to review the site conditions and
hydrology. The condition, slope, and sedimentation of Baughman Drain and the tributaries were examined by
walking along or wading in most of the reaches including examination of the drain beds with a soil probe. The
drain bottoms were generally sandy like the soils documented in the piezometer borings; however, some
portions of the drains did exhibit finer-grained sedimentation and/or organic material buildup as has been noted
by LRE. The area with the most low-permeability material was observed near the headwaters of Branch No. 1.
This area exhibited areas of clay bottom as well as some areas of upwelling groundwater indicating groundwater
under pressure — enough to suspend sand grains. These observations correlate with the steep hydraulic
gradients along the reach near SG-1. In addition, a 2-inch diameter flexible pipe was noted at the headwaters of
Branch No. 1, and it was flowing into the drain at a substantial rate estimated to be as high as 20 gallons per
minute (gpm). The origin of this pipe is unknown but is expected to be associated with the pond or wetland
located south of the headwaters at a higher elevation. Also of note was the confluence of Branch No. 1 and
Baughman Drain, which exhibited a drop of approximately 3 feet. This suggests at least the northern portion of
Branch No. 1 may be perched. The surface water elevations of the remainder of the drains matched the
elevations of the aquifer fairly well suggesting good hydraulic connection.

Groundwater Flow Model

A groundwater flow model was constructed to preliminarily evaluate groundwater/surface water flow
interactions and evaluate potential solutions to the flooding problems. The groundwater flow modeling was
performed using WinFlow (Environmental Simulations, Inc., 1997-2013), which is a 2-dimensional, analytical flow
model. WinFlow uses the analytic element method developed by Strack (1989).

WinFlow uses certain simplifying assumptions to reduce the amount and complexity of the input data required.
This includes the use of uniform values for aquifer parameters such as aquifer thickness, hydraulic conductivity,
and hydraulic gradient. Despite these limitations, analytical flow models are useful and efficient particularly for
preliminary assessments to gain an understanding of a flow system.

7:\2018\180488\WORK\REPT\PRELIM_HYDROGEO\BAUGHMAN DRAIN_TECHMEMO_2018_0406_FNL.DOCX
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Model Setup

The groundwater flow model was constructed based on hydrogeological observations at the site. Figure 4 shows
the model domain with the flow field extending north and west toward Baughman Drain. In addition to
Baughman Drain and its tributaries, the regional flow direction is likely also influenced by the Pine Creek
impoundment to the west and the Kalamazoo River to the north and west (see Figure 1).

Based on the geology at site piezometers and area water supply wells, an aquifer thickness of 30 feet was
assumed with a bottom elevation of 684 feet above mean sea level (ft msl). An assumed hydraulic conductivity
value of 35 feet per day (ft/day) was used based on the soil descriptions for the piezometers (typically fine- or
medium-grained sand).

Calibration 1 and Simulation 1

To calibrate the model, the hydraulic gradient and reference head were adjusted until the simulated flow field
matched the observed water levels as closely as possible, particularly near Prairiewood Ct. The simulated
contours were calibrated to observed water levels measured on December 6, 2017. The final hydraulic gradient
input was 0.00285 ft/ft at an angle of 122 degrees. Figure 4 represents the preliminary calibration prior to
adding the surface water elevations in the drains.

Simulation 1 includes the addition of head linesinks in the model to represent the surface water elevations in
Baughman Drain and its tributaries. The head linesink elevations are based on surface water elevations from
staff gage measurements taken on December 6, 2017. The simulated groundwater elevations shown on Figure 5
represent the predicted groundwater elevations across the study area if the drains were completely open to the
aquifer, i.e., fully efficient drains. As expected, the simulated contours do not match the observed contours

and indicate:

e the drains are not completely open to the aquifer, i.e., sedimentation in the drains or underlying
low-permeability materials impede groundwater flow into the drains;

e the aquifer includes some areas of lower permeability material that inhibits flow toward the drains and
contributes to the groundwater mounding below Prairiewood Ct; or

e a3 combination of the above.
Calibration 2 and Simulations 2 and 3

Adjustments were made to the model so that the simulated groundwater elevation contours matched the
observed groundwater elevations better. This calibration was achieved by raising some of the drain (head
linesink) elevations and adding a recharge ellipse above the groundwater mound area. Raising of the linesink
elevations is similar to reducing the permeability of the drain beds. The addition of recharge could represent
either upwelling of groundwater from a deeper portion of the aquifer or concentration of surface water runoff
from Prairiewood Ct. In either case, the groundwater elevations shown on Figure 6 more closely match the
observed groundwater elevations (Calibration 2) and serve as a starting point for predictive simulations.

Simulation 2 (Figure 7) shows the predicted drawdown created by installing an underdrain along Prairiewood Ct.
The underdrain slopes from an elevation of 704.9 ft msl at Springbrook to an elevation of 701.6 ft msl at Branch
No. 1. As shown on Figure 7, this underdrain is estimated to result in drawdown of approximately 3.0 feet under
most of Prairiewood Ct. and drawdown of 1 foot reaching outward to Sycamore Street.

7:\2018\180488\WORK\REPT\PRELIM_HYDROGEO\BAUGHMAN DRAIN_TECHMEMO_2018_0406_FNL.DOCX
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Simulation 3 (Figure 8) adds an underdrain along Elm Street sloping from an elevation of 705.8 ft msl at
16t Street to an elevation of 702.6 ft msl at Springbrook. This underdrain results in 2.0 feet of drawdown
beneath all of ElIm Street and extends drawdown of 1.0 feet to portions of Sycamore Street.

Calibration 3 and Simulations 4 and 5

Examination of Simulations 2 and 3 (Figures 7 and 8) show that the simulated drawdown is limited by the head
linesinks input along the tributaries of Baughman Drain. This is due to the way head linesinks function in
WinFlow; when the groundwater elevation in the aquifer drops below the head elevation specified in the
linesink, the linesink begins contributing water back into the aquifer. In reality, the drawdown caused by the
underdrain could cause the watercourse to go dry and extend the drawdown beyond it.

Due to this limitation of the model, another calibration was performed — this time with only the head linesinks
along Baughman Drain and the head linesinks along its tributaries removed as shown on Figure 9. The reference
head and hydraulic gradient were again adjusted until the simulated contours matched the observed contours
as closely as possible. As shown on Figure 9 (Calibration 3), the calibration resulted in a fairly good match except
for the area around PZ-6 through SG-1 and near SG-6 where the simulated contours are higher than the
observed. Despite these limitations, the use of this calibration as a starting point will provide an estimate of the
upper range of predicted drawdown.

Simulation 4 (Figure 10) depicts the simulated drawdown for the Prairiewood Ct. underdrain compared to
Calibration 3. An estimated drawdown of 1.5 feet extends beyond the western portion of Sycamore Street.

Simulation 5 (Figure 11) depicts the simulated drawdown for the Prairiewood Ct. and Elm Street underdrains
using the same underdrain elevations. The results as shown on Figure 11 show estimated drawdown of 1.5 feet
or greater for most of the study area.

Simulations 4 and 5 likely represent the maximum expected drawdown whereas Simulations 2 and 3 may
represent a minimum; however, additional evaluation is recommended due to the inherent limitations of the
simplified analytical model as discussed in the next section.

Model Limitations

As with any groundwater model, certain simplifying assumptions have been made based on a limited amount of
data. Based on the limited amount of information for the site and the inherent capabilities of a simple analytical
model, the primary limitations of the model include, but are not limited to the following:

e The geology of the site has not been fully defined. Although the piezometers indicated the study area
consists primarily of fine- to medium-grained sand, some water supply well logs indicated clay near the
surface, which may have significant impact on groundwater flow patterns and the effectiveness of
underdrains. In addition, the model relies on only 8 piezometer borings to evaluate an area of more
than 130 acres.

e The hydraulic conductivity value input to the model was assumed based on soil descriptions; hydraulic
conductivity is a critical parameter for groundwater flow for which actual measurements are needed for
more accurate simulations. In addition, the analytical model uses a uniform value of hydraulic
conductivity even though this parameter will vary across the site and could affect groundwater flow
patterns and velocity.

e The degree of hydraulic connection between the aquifer and the drains is not well understood. Although
portions of the drains appear to be in good hydraulic communication with the aquifer, other portions
are not. In addition, the representation of drains in the simplified analytical model is limited as discussed

7:\2018\180488\WORK\REPT\PRELIM_HYDROGEO\BAUGHMAN DRAIN_TECHMEMO_2018_0406_FNL.DOCX
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in previous sections. More data regarding the relation of the drains to the aquifer and a more
sophisticated model may be warranted.

e The groundwater mound beneath Prairiewood Ct. indicated by the observed groundwater elevation
contours may be caused by several factors including: sedimentation/clay layers beneath the southern
drain, low hydraulic conductivity materials in the aquifer between Prairiewood Ct. and the southern
drain, surface water runoff from Prairiewood Ct., clay units or other low-permeability soils north of
Prairiewood Ct. that retard groundwater flow, or upwelling of groundwater from deeper aquifers
originating from the hilly areas southeast of the study area. Greater understanding of this factor may be
warranted.

Despite these limitations, the groundwater flow model provides a greater understanding of the groundwater
conditions at the site and reasonable minimum and maximum estimates of the effects of an underdrain system.
In addition, the model development provides guidance for additional data needs prior to final design should the
project move forward.

Conclusions

Based on the review of available hydrogeologic data, hydrologic data, and this groundwater flow model
evaluation, installation of underdrains and improvements to existing surface water drainage would be expected
to lower groundwater elevations throughout much of the study area.

Recommendations

Further study is recommended prior to the final design. At a minimum, additional piezometers are
recommended to evaluate hydrogeologic conditions along the proposed underdrain route and near the
properties with flooding problems. Twelve to fifteen additional piezometer locations are expected depending on
the extent and layout of the proposed underdrains. Single-well hydraulic conductivity tests (slug tests) are also
recommended at all existing and proposed piezometers to determine the permeability of the aquifer materials
in the study area.

If the results of the piezometers and slug tests are optimal, i.e., minimal low-permeability strata that may
impede drainage and relatively high hydraulic conductivity, minimal further study will be necessary. Minimal
additional study would include a simple numerical model (MODFLOW), which is more capable of simulating the
relationship of the surface water bodies to the aquifer and proposed underdrains than the analytical model used
for this report. However, if the geology is mixed and hydraulic conductivities are relatively low in some locations,
a more extensive evaluation may be warranted to ensure that the proposed underdrains would have the desired
effect and reach.

More extensive study would likely include:

e Stream Piezometers/Streamflow Gaging. To further evaluate the hydraulic connection of the aquifer to
the streams/drains and vertical hydraulic gradients, several piezometers would be installed in the
streambeds. The piezometers equipped with screens would be hand driven into the streambeds at 8 to
12 locations. In addition, streamflow measurements will be conducted at several locations to further
support the groundwater flow modeling efforts.

7:\2018\180488\WORK\REPT\PRELIM_HYDROGEO\BAUGHMAN DRAIN_TECHMEMO_2018_0406_FNL.DOCX
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e Complex Groundwater Flow Modeling. If the additional piezometers indicate more complex
hydrogeologic conditions, a more sophisticated MODFLOW model may be necessary to more accurately
simulate all aspects of the groundwater flow system. This more rigorous effort would include varying
aquifer parameters to achieve a better calibration and more confidence in the model simulation results.
Calibration parameters in MODFLOW include hydraulic conductivity, aquifer thickness, aquifer
recharge, streamflow, and the extent to which surface water bodies are hydraulically connected to the
aquifer.
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BORING PZ-1
D SME PAGE 1 OF 1

PROJECT NAME: Baughman Drain Hydrogeological Evaluation PROJECT NUMBER: 075655.00
CLIENT: Land & Resource Engineering and Surveying PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 2/7/17 COMPLETED: 2/7/17 BORING METHOD: Direct Push
OPERATOR: Nick-Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
= DRY DENSITY v HANDPENE
w (pcf)--W < TORVANE SHEAR
[ = g 9 100 110 120 CCOVP
z w 5 © \
5 g, D e oo
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s EfE S
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i % wo PROFILE DESCRIPTION E 10 20 30 40 S‘gREgGTI—; i REMARKS
T—3___TOPSOIL T127] asq T R
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AS3
F710 1
AS4
AS5
L 5]
[ .4 100 [ A piezometer was installed in the
L = | : : : : : oo borehole. The piezometer screen was
LSt set between 6 feet and 11 feet below
705 . ground surface.
- 10+
I ] Fine to Medium SAND- Brown- Moist to Ls2
700 4o Wet (SP)
- 154
LS3
695 1 *
r 204
LS4
690 1
- 125.0 688.0
“ END OF BORING AT 25.0 FEET.
685 1
30
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
DEPTH (FT) ELEV (FT) 4. A soil sample was collected from 7 to 10 feet below ground surface for a grain size analysis.
Y DURING BORING: 6.7 706.3
¥ AT END OF BORING: 6.6 706.4

BACKFILL METHOD: W&l Installation - Piezometer




D SME

PROJECT NAME: Baughman Drain Hydrogeological Evaluation
CLIENT: Land & Resource Engineering and Surveying

BORING PZ-2

PAGE 1 OF 1

PROJECT NUMBER: 075655.00
PROJECT LOCATION: Otsego, Michigan

DATE STARTED: 2/7/17
OPERATOR: Nick-Fibertec

COMPLETED: 2/7/17
RIG NO.: 7822 DT-1

BORING METHOD: Direct Push

LOGGED BY: AJL CHECKED BY: MAV
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| [ A piezometer was installed in the
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below ground surface.
10+
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Wet (SP)
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BACKFILL METHOD:
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Well Installation - Piezometer

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
4. A soil sample was collected from 7.5 to 12 feet below ground surface for a grain size analysis.




BORING PZ-3
D SME PAGE 1 OF 1

PROJECT NAME: Baughman Drain Hydrogeological Evaluation PROJECT NUMBER: 075655.00
CLIENT: Land & Resource Engineering and Surveying PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 2/7/17 COMPLETED: 2/7/17 BORING METHOD: Direct Push
OPERATOR: Nick-Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
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w | > X .
i % wo PROFILE DESCRIPTION E 10 20 30 40 S‘gREgGTI—; i REMARKS
"5 TOPSOIL Z T R
: AS2
F710 40
AS3
AS4
AS5
L 5
| 705 w _  ‘ © 0 . [ Apiezometer was installed in the
Ls1 : : : : . borehole. The piezometer screen was
L ] set between 6.5 feet and 11.5 feet
below ground surface.
r 10
700 i Fine to Medium SAND- Lean Clay
- Seam from 12.5 to 12.75 Feet- Silty Ls2
r T Sand Seam from 18.0 to 18.16 Feet-
| | o Brown- Moist to Wet (SP)
r 15" :
+695 .
LS3 *
r 20
+690 .
LS4
L laso 686.9
“ END OF BORING AT 25.0 FEET.
685 .
30:
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
DEPTH (FT) ELEV (FT)
Y DURING BORING: 6.8 705.2
¥ AT END OF BORING: 6.8 705.2

BACKFILL METHOD: W&l Installation - Piezometer




BORING PZ-4
D SME PAGE 1 OF 1

PROJECT NAME: Baughman Drain Hydrogeological Evaluation PROJECT NUMBER: 075655.00
CLIENT: Land & Resource Engineering and Surveying PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 2/7/17 COMPLETED: 2/7/17 BORING METHOD: Direct Push
OPERATOR: Nick-Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
= DRY DENSITY v HANDPENE
w (pcf)--W < TORVANE SHEAR
w ~ ; 90 100 110 120
= o e O UNCOOWP.
g wo g MOISTURE & ] VANESHEAR (PK)
= Liow ATTERBERG
& I |02 e LIMITS (%) S iy
i 5128 SURFACE ELEVATION: 7122 FT %E e SHEAR
w | > X "
i % wo PROFILE DESCRIPTION E 10 20 30 40 S‘gREgGTI—; i REMARKS
"5 TOPSOIL 7] pgq T R
AS2
+710 AS3
AS4
AS5
5—;
@ 1 S [ A piezometer was installed in the
B | : : : : Lo borehole. The piezometer screen was
705 LSt * set between 6 feet and 11 feet below
] ground surface.
10
700 T ) ) .
Fine to Medium SAND- Brown- Moist to LS2
1o Wet (SP)
15" :
695 Ls3 *
20
6% Ls4
L laso 687.2
< END OF BORING AT 25.0 FEET.
685 1
30:
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
DEPTH (FT) ELEV (FT)
Y DURING BORING: 6.5 705.7
¥ AT END OF BORING: 6.4 705.9

BACKFILL METHOD: W&l Installation - Piezometer




D SME

BORING PZ-5

PAGE 1 OF 1
PROJECT NAME: Baughman Drain Hydrogeological Evaluation PROJECT NUMBER: 075655.00
CLIENT: Land & Resource Engineering and Surveying PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 2/7/17 COMPLETED: 2/7/17 BORING METHOD: Direct Push
OPERATOR: Nick-Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
= DRY DENSITY v HANDPENE
w (pcf)--W < TORVANE SHEAR
—~ 5 90 100 110 120
L 5 °} O UNCOOMP.
g wo g MOISTURE & ] VANESHEAR (PK)
= L5 ATTERBERG
& < lo= e LIMITS (%) S iy
i E %E’Z SURFACE ELEVATION: 712,06 FT %E R & SHEAR
— . i
w % 0o PROFILE DESCRIPTION £ 10 20 30 40 STRENCTH ) REMARKS
"5 TOPSOIL T116] pgy . R
I : AS2
F710 1
AS3
I AS4
A ASS5 S S . .
AvARN ¢ : : : : Lo A piezometer was installed in the
[ - borehole. The piezometer screen was
] set between 4.5 feet and 9.5 feet below
[ ground surface.
705 .
LS1 *
L 10
700 .
- Fine to Medium SAND- Brown- Moist to LS2
F 1o Wet (SP)
L 15
695 .
LS3 *
L 20
690 .
LS4
L leso 687.1 *
“ END OF BORING AT 25.0 FEET.
685 .
30

GROUNDWATER & BACKFILL INFORMATION

Y DURING BORING:
Y AT END OF BORING:

DEPTH (FT) ELEV (FT)
5.0 7071
45 707.6

BACKFILL METHOD: W&l Installation - Piezometer

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.




D SME

PROJECT NAME: Baughman Drain Hydrogeological Evaluation
CLIENT: Land & Resource Engineering and Surveying

BORING PZ-6

PAGE 1 OF 1

PROJECT NUMBER: 075655.00
PROJECT LOCATION: Otsego, Michigan

DATE STARTED: 2/7/17
OPERATOR: Nick-Fibertec

COMPLETED: 2/7/17
RIG NO.: 7822 DT-1

BORING METHOD: Direct Push

LOGGED BY: AJL CHECKED BY: MAV

= DRY DENSITY v HANDPENE
u (pcf) - W X TORVANE SHEAR
i ~ ; 9 100 110 120
= o e O UNCOOWP.
g w o % MOISTURE & [ VANESHEAR(PK)
= LiSw ATTERBERG
< T2z iy 2 LIMITS (%) 5 %S‘ALEN(UJ)*( REM)
i B(S6 SURFACE ELEVATION: 71259 FT %E e SHEAR
— w | > X ’
i Qoo PROFILE DESCRIPTION e 10 20 a0 4o | SIRENCTHKSD REMARKS
-1.0 TOPSOIL 7116 ASt
: AS2
710 AS3
AS4
% i AS5 [ A piezometer was installed in the
. borehole. The piezometer screen was
set between 4 feet and 9 feet below
] ground surface.
L 705 LS1 *
10
700 | Fine SAND with Silt- Brown- Moist to Ls2
Wet (SP-SM)
15
L 695 LS3 *
20
690 LS4
L 11250 687.6
< END OF BORING AT 25.0 FEET.
685
30

GROUNDWATER & BACKFILL INFORMATION

Y DURING BORING:
Y AT END OF BORING:

BACKFILL METHOD:

DEPTH (FT) ELEV (FT)
4.9 707.7
45 708.1

Well Installation - Piezometer

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
4. A soil sample was collected from 5 to 10 feet below ground surface for a grain size analysis.




D SME

PROJECT NAME: Baughman Drain Supplemental Hydrogeo
CLIENT: Land & Resource Engineering and Surveying, Inc.

PROJECT NUMBER: 077821.00

BORING SB 1

PAGE 1 OF 1

PROJECT LOCATION: Otsego, Michigan

BACKFILL METHOD:  Soil Cuttings

DATE STARTED: 11/22/17 COMPLETED: 11/22/17 BORING METHOD: Direct Push
OPERATOR: Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
]
m g | £ :
£l g £
S |
T |04 wZ | & € g
E128 zx | 8 | & | _3
b (22 sH) 8| 2 |82
% no PROFILE DESCRIPTION = (74 o DI REMARKS
TOPSOIL- SILTY SAND with Organics and
Root Fibers- Black- Moist (SM)
2.0
LSt 38
W |
5 -
LS2 48
i Fine to Medium SAND- Brown- Moist to Wet
j (SP)
10
LS3 31
15 115.0
LS4 33
20 0 Fine SAND- Brown- Wet (SP)
LS5 42
el 1250
“ END OF BORING AT 25.0 FEET.
30"
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. Soil samples were classified according to ASTM D2488, Standard Practice for Description and Identification of
DEPTH Soils (Visual-Manual Procedure) for environmental purposes only. Therefore, the boring logs and associated
7 - - b
report(s) should not be used for geotechnical evaluation or design.
V DURING BORING: 4.5 2. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
¥ AT END OF BORING: 46 3. Listed depths under the profile description are rounded to the nearest tenth of a foot (e.g. 5.75 = 5.8). Refer to

the report and attachments for actual sample depths and/or intervals (where applicable).




BORING SB 2/PZ-7
D SME e 1 O 1

PROJECT NAME: Baughman Drain Supplemental Hydrogeo PROJECT NUMBER: 077821.00
CLIENT: Land & Resource Engineering and Surveying, Inc. PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 11/22/17 COMPLETED: 11/22/17 BORING METHOD: Direct Push
OPERATOR: Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
]
— : m a
t e | £ =
wlo g £ a
= |Juw > > =
T o= wZ | & B g
[y sa g TH — i > S >
3= sE B |2 32
o oo PROFILE DESCRIPTION z | T | 8% REMARKS
l TOPSOIL- SILTY SAND with Organics and
1.0 Root Fibers- Black- Moist (SM)
LSt 38
i | A piezometer was installed in the borehole. The
4 piezometer screen was set between 3 feet and 8 feet
w below the ground surface.
L
LS2 48
104 Fine to Medium SAND- Brown- Moist to Wet
(SP)
LS3 29
15
LS4 42
119.0
19.3  Sandy LEAN CLAY- Brown (CL)
20
1o Fine SAND- Brown- Wet (SP)
| LS5 36
1 1250
‘ END OF BORING AT 25.0 FEET.
30"
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. Soil samples were classified according to ASTM D2488, Standard Practice for Description and Identification of
DEPTH Soils (Visual-Manual Procedure) for environmental purposes only. Therefore, the boring logs and associated
7 - - )
report(s) should not be used for geotechnical evaluation or design.
V DURING BORING: 4.8 2. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
'Y AT END OF BORING: 4.8 3. Listed depths under the profile description are rounded to the nearest tenth of a foot (e.g. 5.75 = 5.8). Refer to

the report and attachments for actual sample depths and/or intervals (where applicable).

BACKFILL METHOD: Well Installation - Piezometer




D SME

PROJECT NAME: Baughman Drain Supplemental Hydrogeo
CLIENT: Land & Resource Engineering and Surveying, Inc.

PROJECT NUMBER: 077821.00

BORING SB 3

PAGE 1 OF 1

PROJECT LOCATION: Otsego, Michigan

BACKFILL METHOD:  Soil Cuttings

DATE STARTED: 11/22/17 COMPLETED: 11/22/17 BORING METHOD: Direct Push
OPERATOR: Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
]
m g | £ :
£l8y -
-~ |
T |04 wZ | & € g
E128 zx | 8 | & | _3
b (22 sH) 8| 2 |82
% no PROFILE DESCRIPTION = (74 o DI REMARKS
TOPSOIL- SILTY SAND with Organics and
15 Root Fibers- Black- Moist (SM)
LSt 37
w
- Fine to Medium SAND- Brown- Moist to Wet LS2 49
1 6P
10
LS3 40
14.0
15
4 Silty LEAN CLAY- Gray (CL)
LS4 50
19.8
20
| Fine SAND- Brown- Wet (SP) ss B s
- 125.0
“ END OF BORING AT 25.0 FEET.
30"
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. Soil samples were classified according to ASTM D2488, Standard Practice for Description and Identification of
DEPTH Soils (Visual-Manual Procedure) for environmental purposes only. Therefore, the boring logs and associated
7 - - b
report(s) should not be used for geotechnical evaluation or design.
V DURING BORING: 4.9 2. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
¥ AT END OF BORING: 5.0 3. Listed depths under the profile description are rounded to the nearest tenth of a foot (e.g. 5.75 = 5.8). Refer to

the report and attachments for actual sample depths and/or intervals (where applicable).




D SME

BORING SB 4/PZ-8

PAGE 1 OF 1
PROJECT NAME: Baughman Drain Supplemental Hydrogeo PROJECT NUMBER: 077821.00
CLIENT: Land & Resource Engineering and Surveying, Inc. PROJECT LOCATION: Otsego, Michigan
DATE STARTED: 11/22/17 COMPLETED: 11/22/17 BORING METHOD: Direct Push
OPERATOR: Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
]
m g | £ :
4E £ | <
= | =W — —
T8z wg| & | E| 2
5 |=2 s2) 8|2 32
o oo PROFILE DESCRIPTION z | T | 8% REMARKS
TOPSOIL- SILTY SAND with Organics and
20 Root Fibers- Black- Moist (SM)
LS1 38
i | A piezometer was installed in the borehole. The
5 piezometer screen was set between 4 feet and 9 feet
21 below the ground surface.
1 | Fine to Medium SAND- Brown- Moist to Wet
R (SP) LS2 45
10
| 1125 Ls3 38
15
] Silty LEAN CLAY- Gray (CL)
| LS4 44
| 19.8
20
1 Fine SAND- Brown- Wet (SP) LS5 28
. 125.0
‘ END OF BORING AT 25.0 FEET.
——30:

GROUNDWATER & BACKFILL INFORMATION

DEPTH (FT)
Y DURING BORING: 55
Y AT END OF BORING: 6.0

BACKFILL METHOD: Well Installation - Piezometer

NOTES: 1. Soil samples were classified according to ASTM D2488, Standard Practice for Description and Identification of
Soils (Visual-Manual Procedure) for environmental purposes only. Therefore, the boring logs and associated
report(s) should not be used for geotechnical evaluation or design.

2. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
3. Listed depths under the profile description are rounded to the nearest tenth of a foot (e.g. 5.75 = 5.8). Refer to
the report and attachments for actual sample depths and/or intervals (where applicable).




D SME

PROJECT NAME: Baughman Drain Supplemental Hydrogeo
CLIENT: Land & Resource Engineering and Surveying, Inc.

PROJECT NUMBER: 077821.00
PROJECT LOCATION: Otsego, Michigan

BORING SB 5

PAGE 1 OF 1

BACKFILL METHOD:  Soil Cuttings

DATE STARTED: 11/22/17 COMPLETED: 11/22/17 BORING METHOD: Direct Push
OPERATOR: Fibertec RIG NO.: 7822 DT-1 LOGGED BY: AJL CHECKED BY: MAV
Y
— : m o
m e | £ S
wio g £ @
= |Juw > > =
T o= wZ | & B g
£S5 zx | 8 | & | _3
=g =21 g | 2 |32
% no PROFILE DESCRIPTION Sz [ o Rz REMARKS
TOPSOIL- SILTY SAND with Organics and
15 Root Fibers- Black- Moist (SM)
LS1 38
5- B
4o Fine to Medium SAND- Brown- Moist to Wet
o |1 =P
LS2 36
10
11.0
LS3 33
1 Silty LEAN CLAY- Gray (CL)
15 15.0
LS4 46
20 0 Fine SAND- Brown- Wet (SP)
LS5 35
el 1250
< END OF BORING AT 25.0 FEET.
—30
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. Soil samples were classified according to ASTM D2488, Standard Practice for Description and Identification of
DEPTH Soils (Visual-Manual Procedure) for environmental purposes only. Therefore, the boring logs and associated
T - - !
report(s) should not be used for geotechnical evaluation or design.
V DURING BORING: 7.0 2. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.

3. Listed depths under the profile description are rounded to the nearest tenth of a foot (e.g. 5.75 = 5.8). Refer to
the report and attachments for actual sample depths and/or intervals (where applicable).
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Water Well And Pump Record
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DES

Water Well And Pump Record
Compledion is required undar sudborite of Part 127 Add 363 PA 1BYE,
Fallure kg camply i o nnsdomidse e

(Wellogic)

Irajaiart 1D
Taa MNa: | Pt Mg ComMy: Alkgan | Tosnahip: Cisegn
TowrAange.  |[Faction.  |'Wall Flabua: WIESH: Souree IWell He:
Well ID: 03000000815 R
n Cislanca and Dwraclion from Aaad Irdgraseclion:
fbaut 110 rnike east al Priinesagd O o Faireay Lr
Elyatogan;
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'll'HllTj'E!-: Py hibe Coerdabad: 401 225000 Manlpchrar  Sis-Rra Fump Type  Subnarcibls
Caung Type:  Sieal - black Halghi: Mode Numbet: Fump Capacy: A0 LiFtd
Canineg Jalmt:  Throsdded & GHaced Chop Pipe Lemglin: 2500/ Pump Voltags:
Coximg Fitllng:  Cthar D Pijba CHAM ey Ctlling Aecard 1D
Craw Oown Seol Ussd: Mo
CHametar d COIN 4 35.COH deglh Frepnure Tank Inalallyd: “Yes
Prasaure Tank Type:  Linkncan
Manuilaclurer:  Well-X-Tr
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Ealic Weder Level, 1400 H, Bekea Grade _ Papbh 18
Vgl Yaaid Tt ¥iehd Teod Medhad s Plunger Formalian Erscripilon Towcknnen | gei e
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Slat Leregih ol Balwgan
J.o0 4 icH JEQUY a1d 40 A
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|
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Maaragl Soaeete of Paasibbe Coriaminaton: Drilinne] MACKHWeg Dparplor Mges: 03k
TyEA Dlalamce DNirprtpm Emgloymenl; Emgayen
Fepls: lank Tah Marlk
Coniracior Type: Wale Wall Onlling Gordactyr | Fleg Mo: = 1030
Bunlrtéexs Mame: | cyprses Wall Driling fan
HHiness dddress: 0577 INes FoAve, Ealamazos, M
Water Well Contracior's Cartlflcathan
TAl5 wall wad didled wndey ey sapervision and 1his reped is Eoe b by Desk @
ey Wamnledye a1l bebe|
Sigrisure of Aegislared Cantrachar Oake

Gatwtal Raspatks: Zoaen iypel 2uarleds segl

(Oiher Remarks: Casng Finng Drive coupling

COF-2017 1420 1) Page | o 1

Slake o Bckegan
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DE

Water Well And Pump Record
Cormphehon it reguitod wrger authorily of Part 127 A1 382 P 167TE,
Failura 1o compdy 18 2 imsdenssanon.

(Wellogic)

Iengeort 1D
[Tax Mo: | Perurat Mg Counky:  Allagan [Tawmmanip e
Town'Famge: | Secian: [l JApius; ToOM: Seurcs [O°wal g,
Well ID: 03000001565 arca o Diaction T
- Chanarica sred Draclion o Road nlerseciion:
. 30 FEET WES | OF BERIARWOQOID: 44 FEET SCUTH OF 08K
Elovalign:
Loddude; d42.442331405 Well Owngr- BRLICE KMILLS
Lohgiude: 357 13RE152 Well Addresn: Cramgr Addrgss:
Jag BRIARNCSD Sk BRIARWSOE
Mated of Colhelna.  Iroarpolalion- g OTSEGO, M ATEEGS, MI

Ord[ang Methad:  Cable Tanl

Purmp Inoindipd-  ves Fump Insladindlen Gnk Mo

Well Usa: Hoasetwld
Dale CorDhleied. S22

Wl Depth; 4504 1.
Wl Type: Haw

Cazing Typs: Smcl klack HalgmL:
Cating olmt: Throadad & cauphed

Ceaing Flimg:  Diice shioe

Dlamwgr: 4 9Cin fo 440,04 1. depar

HP: 1.0HE

Pump Type:  Submersible
Pump Capaclty 27 GFM
Pump Yalisge!

Gellleng Ragard D

Fusmp Insiadiation Ckabae:
Manulaciurar:  FirE & Wiallnwg
Model Bimdrer;  dF2741:0305
Orop Plps Langth: 20004
Orop Pipe CHoameptyr

Dravi Dovin Seal Uzad:  Hn

Fretalre TAaHE ntialleda:  fus

Fre-sslire TEINE Tyl Lrikiniwn
Mndpclurer. Wl X-Tool
Earsiualy: Moo Mumbgr:  Wxzhi Tank Capaelty: 12 2 Gallare
PFrexsure Ralled Yalwa Ingtaligd- M
i
Staisg Waler Lawgl: 1000 1L Below Grads .
i Yiahd Tank: flesa Tyst bbethod;  Frouger Fottistion DacHtion Thichnass | TR 10
Pukipir' g lewsl 4000 M. atee 1.0 his. ar 35 GRS Lord B Clay 5.04}F 5.0l
Gand Craria FLELN 34N
Sarwl £ Grauel &.CHE LIl
Scrman Insalled: Vas Filtar Packed: by
Sorean Dlameter: 241 . Blank: | Q0H Ao
Scriat Maleral Type:  Slainiess sinel w rn weappad
Sled Lengih Lat Halwman
10 3.0 4. d300 . and 45,063 11
Fiing=: Mragronn packen
Well Grovted: Yes Groutihg Masthed:  Uncnran
Trovhng Makarial Hega  Rddlives Cegrh
Bardonie oy granuar 210 nane 100N wd0.31 0. [denlogy Remarks:

‘Walhead Completion: Firluss anuptar

Hearenl Soames o Popadis Conlamingt|on
Typa Cestancs
Suapdic lurk 75 4.

CHracdlgn
Mamdhvgs:

Drilllng Machine Cporalor Mame:
Emygloyhiemt:  Llihricver

Comwachor Type! wWater 'Woll Lirdling Confrgser Heg Mg G-150T

Buymass Mame: HICHE MILLER WELLL ORILLING (D
Busingas Addresa:

Waler Well Contraclors Cartlflealion
This wall was dnllnd undar my gnpareizion and ikis reped is s o I6e bask al
my krowdedna ard belial

Signaiura of Remetersd Contracion Date

Lisnaral Awmarkg:

Ot Fagm arkis;

Co=2017 20 Fage 1ol 1

Slate ol Mahgen LSE0GE 10 43 Al
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Water Well And Pump Record

Compdendn is regyirad undar awthornity o Pad 107 &t 338 PAO1OTA.
Failure to comply 1S a misdemeanor.

(Wellogic)

Ta o

[Parmn Ho Gounfy: alagan [Townnhlp Crco

TownFenge: |Saciion: |Wal Stalee:

WSS, Source 0l b

Well ID: 03000002525 I 12 27 Alive

Elavaticn:
LElide . 42 49540

Longmuda:  -RARHI32122

110 MILE WES™ M E_L FROK 15TH

Dislance ard Crectlalr frodt Road Inketesction;

Wil Qwmngr: HELEMN ROHERTE

16240 ELM STHEET

well Address: Oviner Address:
1620 CLM ETRECT

Mathod of CoRpclign;  Injerpalatar-hap CTSEQD B OTSES0, M
Oirimiryy Wedfed:  Cable Teal Pump Inptpliad:  Wes Fump Inetplgllon Oniy: Mo
Yrall Daplh: A0 0m Well Llae! Houzehald Pump Inntslehicn Dats: HP: a4l
Wl Type: Arplacamen| Duate Complebed:  5531/2001 Munbfaciurer:  Sereral Pump Type:  Submersible
Caming Typa: Stopd bace Halghi; Modal Hunnbes; Plmp Capocity: 10 SFM
Caxity Jdbl: Threaded & caupled Dirap Pigs Langth: .00k Fiwmp Yallags:
CERIngG Fliblmeg:  Mere Drop Paps CHamatar Orlling Rgcord 1D
Draw Dowin Geal Usad:  ha
Crlwmaptar; 4 00 b 36 MOh degih Praxzsure Tank inslalled: ‘ves
Prapaute Tank Typs:  Lknosn
Mgrukasiurer:  Wal X Tl
Btsabiola: F.00 00 o 3500 H. depth Norial Humber: 305 Tonk Copasity: 1' kGalang
Praxgure Anllk Valve natalied: ]
Eiall Water Lavml: 7 00h Ba.ow Orada
Wall ¥leld Taat: Viald Tagi Walhod: Citer Fetfnislror Dencxplion Thickness | BRI
Pompung leyal 14 OJ ft aftar 130 hrs, al 40 GPM Tapel 150 10]
Sand & Grauel Tm q0]
Sarl § Clay 20500 2H <H:
Scresn insinlled: e FiMesr Packed. Mo Eaind Meviorn 12,40 qi #H:
Scroen [hametar:  3.0H in Bank; 1 001 2gud
Sorée Mabanal Type:  Sianass stacl wre wrappod
Slat Lenmh Sat Bahuman
16 ) A0 A5.HH Y. and ab oo D
FMlinge: Mecporara packer
el Qrowred: YA Grcdlliy Malbod:  1Incnran
wrpuling Material Begs  Addilves e
Bananne dry granular 484G Mgne QCOIE 120 a0y Goology Femarks:
Wralied Cofipedlon:  Filless adapier, 12 inches Anmoe pracde
taarest Source o Poaslble Contamingbion: DwilErg biachine Sperator Mame:  RAL LCWETT
Typs Qi @ Ciracllan Employiriemt!  Enlployes
Sedalie 1ank 3= En.ih
Crakior TR Wialar gl Linlg) Confracsar Feg B 031354
Lbmrdobed Well Flugped: Buplngsy tame: | GVETT WELL DRLG
Buglnroe Addreas:
Walar Wall Canlractor's Cartflcation
THis well was dnlled under my supanagIcn and thic rapad is b o e bast ol
Caslng Remaved: my e nwledge e belief
EIEn_llurl ol Hl:_l:l!lud Condranior Crplle

Canraral Flamarka:

tHher Aemarks: wizld Tas) Maihod PLUMGER & TEST PURP -0

EQr-a2017? d:H010;

Fapz 111 Stale af Mickooa
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Water Well And Pump Record

Completian 2 reqared andat adtkenty ol Mt 127 Acl 366 FA 107
Failurg o comply is 3 misdemaancr

(Wellogic)

Impart 10
Tax ho: rPumi Ho: Cawinky: Alrgan [Township:  Osenn
ToanHanfin: |Section:  |Well 2aaius: WSS S e B el Mo
we” ID, 03000002622 J10 12% 2T Pty
- Duatanes wne Dbegcd|on iram Romd nlersactlen:
. k15 mie wasl af Sprirgaerak D ; 55 Akl Sprameer
Elovalion:
Lodfude. 42 HEILRA Wel Owriar:  Denris bassandil
Longliude: &5 71019348 ol Adinass. Drvemer g
IR Synamoeg "G SyCanIg
blpthpg of Colgchg:  Adprass Manl1g-Houge Muniger DIEEgD, W 49078 Crsapd, Ml 25058

Caning Freng:  Drlvs shpe

Ordl|e] Blstepd  Cable 40l Fump [matalled: ez Pump Inetallation Omly:  Na
Wl Dapih, 51 000, Wel Wi Hausehold P inateldlsllon Dade: HP: 1.0

Wl Typs: Papacamant Dels Comadakad:  +2ET00| Manulacharar.  Fling 6 W3l FPump Typee  Subniers bk
Caning Type:  Siecl nlach Halght: Moggl Mumbspr:  4F 1051050 Pump Capacry:  13E2k
Caning Jomiz: Theeaded & caupind Drop Pipo Lenglh: 350K H. Pump Yolapge:

DOrop Pepa Okmeter:

Oillnyg Amcord 10

DOy Doty Sl Waasd: WO
Cwametgr: 4 [0 n. ¢ 4603 H demh Fragaura Tank Imalalled; Yes
Frezgura Tank Typa;  Unknown
Manulaciurgr  Wall X Treal
Barebmle! 4 0O o 8 51004k H. depih Modol Humbar: 251 Tank Capachy:
Frezalre Ralml Yalve Inslalled! Mo
\Sratlc Warer Lgwgl: 5 0. Below $aracks . . Dwpth te
Weil Yichd Tou: Yicsd Tas! Method:  Dlurge Formmign Description Thickné3s | o
Puropreig besd A1 JOH, alee 10000 ar 30 GEA Clay WiSeayrl (A 5.0
Zuard 41,74 46.00
Gyl WS and 5.0 S1.0d
Scregn inplalgd: “as Falvgr Pagkad; Mo
Scrmen Cvameter:  3.0400n. Blank: | QpH "y |
Strant Malatlsd Type: Stinkss sinal-winn wrapored
Slat Langth Eal Belween
1Qan FA0K 45000, gedd SLO01N.
Fittlngk: Hooprene: packar
|'Wel Growled, e Graming Medbod:  L4krfawn
arpaping iigter gl Bags  &ddrives Dwpth
Banicndg gry pramgla” 540 Wone T 1096 D0 1, acHogy Aemarka:

Welhaad Comfilmtlon:  Piless adapier, 13 inshes abeee grade

bloaresl Sourcg gl Posyible Sortapynaian.
Typa Diglancg
Swpt & 1ank 1K1 A

Dirgeiign
bomkn

l:"‘"lﬂl] MlAS g Dparatoer B .
Emplopment: Lirkncan

wonacior f‘rp:: Waier 'Wall Crilrg Cromracinr

Abandoned Well Phegied. e

Canring Ammoved:

Busmess Wamm:  Rick kite: Wil Diiling Co.
Bunimtet Addrehn:

Amg o 10812003

iy Mo kecige ard Dedied.

Hardlurn ol Redlniened Combtbor

Water Well Conlracigr's Certiflgat|on
This el was dulled rigen o Soge s an and B repo] 15 o Lo The bas) ol

ke

Gpngral Remaris

[Hier Ramanks;

EQ=-2017 14 2314 FPage 1 £l 1

Slaie af Michigan
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Import 1D

Water Well And Pump Record

Coenplohon 5 roguirad under autharity of Pare 127 Aol 350 AS 1974,
Failute 1o comrpdy s 3 rmisadsmeangr.

EE&NUQE]

Tax MNa:

[Parmin Cawnly  Alanan [Townahlp: Disena

Ebaratson:

Lodillqbe, 42 44357066

TowmiApnge; [Secion: |[WeR Sdaiws;

WSS Sourca [0l Ma:

Waell ID: 03000002641 N

|DIstene e and Nrechien roen Poad Inkarsactlon:
1 MILE WEST OF SPRIMGEACOE 0 FEET HCATH CF OAK ZTHEET

Wigll Qwngr;  Hen Kiomg

Lohgibide: - R5.71108514 Well Addrgns: Cvwnar fddress.
1883 Crak GI. 1509 Clgh S

fdamad of Collegilon.  Addnass Ball iy House kumber Crtega M1 dO07E CHlRgD , M4 TH
Chd| g Mabrend: Cable Tocl Fump ingfalled: Yoo Fimp imslaBalion Orly!  Ka
Wl apih; 4700 I ¥rell Usé- House'od PFump nxialighmn Cphe- HM: JEs]
‘Wl Tygm: Fepdyiemanl Daktr Compheted: 153001 Manulacturgr:  Fir; & Walling Pump Typs:  Submesk)e
[Cazing Type: Shgel hingk Ha=ghi: Mudel Mamber:  4M10GESI0S Pump Gepecitpz 17 5PM
Canifg Jamd: Tarnatod £ coupled Deof Flpe Largth: 2300 A, Pump Yoligge:
Caolng Filkng: Cewe sloe Drop Flps Depmsbes- Orilimg Fased 100

Elameter: 4 000 10 37 00 & duplh

Borshn|e;

Preysung Tgnd Inytalled: “es

Drow Drewm Seal Yaad: Mo

PFregsum Tank Type: Likroen

Marfas b, Well ¥ Tl

Pdndsl Mumbees: 0% Tork Capedily: 9.9 Gallons
Pragaure Fosieal Uales Wnestalld: WO

CAahc Watgr Lpvl: "2 0704 Belew Gegde — . e T

Wil Yiehd Taai: ¥ield Teat Mathed: Fruager Formédlan Beacripion Thick™3% | “Botiat

Pumgding luwel 33 004 atar 1100 hre. a1 25 GIPk Spnd B Qraual . K 260
Tarqwel E 10 42.00

Scremn Inglgied: Yes Flilar Fucked . ko

S&reen Diameier: 3 [ in Blgnk: 1401 Akoeg

Serath Malerlad Typa:  Elan'nss sbonl airs wrappad

Slal Lemgil a1 Batvusan

1060 SaCH Ar. DM, aad 42,04 H.

Fillinge: Moar

Wl Graubed . fes Srotlsng Mebied:  Lncnoee

G i gl gl Boge  Addiilvax Diepth

BEnrdcnitg shery cac o [ i1 1.0 01, 12 2530 h. Gﬂulngj Hpmugrky;

Weliad Complelsn:  Filless adapsar, 12 irchas abose grada

Meargst Soamom ot Posolble Sontaminallan:

Drilllng Maching Cparaiar b ama:
Errplsymeni:  nkrawr

Typa Dhalamps Mtetllon
=1 THLET 100 | EL ]
Bbandonsd Wall Flugged: s

Coalng Framowes:

Conlraciot Topd: Wete Yl Drling Cartiacior  Feg Ho: 93203
Bugwepns Mame:  Rich MAer Drlling Go.
Bugmeey Addregp:

Watar Wall & onlrestor's Cerilication
Thig vl waz grilad Lnder My Sigieiss on ard e egsd it S e 10 e Bes o
iy knoedegdGy Ard belwl

Singtirg ot Ragiatered Canltactar D=

| Ganmrgl Resmarke!

[Ciher Hamarky:

EQr 207 23 Paga 111

Skt ol Mighigan T RE0IE 2 15 P
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Water Well And Pump Record

Complelan 3 reguired under ablhangy al Pad - 27 At 368 F& 1973,
Failure 1o comply iz 3 misdemeanar.

Wellogic

Impart D=
TEA M | Pattni Ho: Coumty: Aegan | Tgwmiphlp: i dcamn
TownHange:  |Secilon: | 'Well Stahas: WLSH: Samncg 100wl Mo
oip] 12 2T Aslive
[ ]
we " I D . D 3 D 000 D 38 B E Olatares B1d Olrection Tram Raad Intarsadian:
. APPACE 12 A F W=ST IARTH 5T, 190 FEET &0UTH SYCAMSAE 5T
Elovation:
Ladilygds: 4244853673 el Oumer:  JAY GEEWIGK
Ltll'lﬂl.ldf: SRS TOdETEIR Wel Addrmps: Oviher Address:
1E44 SYCAMOMGE STREET 16dd SYCAMCHE STREET
Wt ot Lollestlon:  Addrass Malch g -Hiuse Numibe 1830, MI 49178 CTSEGD. Ml ABTE

Onlling Malhed:  Apcary Pump Inxtaliad:  ¥as Pump Insaslation Only: W
Wl AR 4300 H Wall e Heedsatald Purip intkalwn on Dade: HiF: .50
'all Type: HAeplansmeni Dale Campleted; 16122002 Manulediuret:  Sounckas Pump Type:  Soiresshke
Caaitig Typa: P's plashc Hpsphd: Piecn| Byl 105059 Fump Capacity. 12 G
Coting Modnl! Lakndens Drop Pape Langth: 34 10 Pump Valtgge:
Coging FIllng: Rona Drop Pipa CHamater: Owillng Racard IO:
Dryw Dow'h S=al Uted: WO
Dlmmegler: 5000 im 10 3B U H daph Prepsure TENE atelled:  Yes
FPrepaure Tanh Typsa:  JrRnomr
Mpnyragiurgr:  Chamgan
Borahale 550100 1345 00 h daplh Nodal Humbaor: 203 Tenk Capchy:
Prasxute Hellef Yalva Insialisd: ha
Sallc Watar Laved: " 3.07 M. Balpw Gaatls
Wl ¥leld Tesk: Yaald Tegt Wathod: &n Farmadlon Oaucrybon Thickness | aor i
Pumpling lessel 2001 aftar - 00 Frs. al 21 SPR Faat 5.0 =R y]
Land & (3'zval 1R A6 29000
Grax Clax 2.0 2a.00
Soreeninsialled Fe: Eliler Pocheed: rrs Sand Yialer Bea g ¥oGiave 21.00 4.3.00
Scwmen Nammbar: 5.0 in Bhlanhk:
Serean Malenal Typa: FYC-cialled
Alat Lenglhk 2= Bel'staen
1401} S2GH JSCa, andaiat f.

Fklngs:! kv

el Qrguigd;  Yes Curorintins] Beibwad:  Liros s

Garguling Matengd Bege  additives Do i

Ermtanitn sumy 4 qr Nona oanH 136k
WiaBw el Complatlan:  Filluss adapier

Cirodogyy Fearmaris:

Mcarast Sourcy ol Poslbly Gortaminaden;

Drlllareg Machine Oparedor Hame:  MITCH VICEEDY

Emplaymeant:  Erployas

C-oniracbor Type: Watar Wal Ninling Conlrackar HFag Mo 3516

Type Dlgimnce Dlrectlan
Sepihi Tark THH Snnth
Rbandongd Yol Flugged:  Yes

fazmg Ammouved;

Buglngss Hame: ERAA WELL AL NG
Bualhtss Address:

Water Well Contractor's Cartification
This well was dnlletd under my sLpavision and 1his repod 15 Irae o otha Bast ol

Slghaure of Hemsbared Caontrachor

rivy hnowledge and bediel

zonaral Ramarka:

Criner Hemarks:

EQP-2017 42010 Pag= * of 1
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DES:

Water Well And Pump Record

Comrgdation ws seduirad weden aulhonty of Part 127 Ag 366 PA 1578
Failura 10 com@y & a mesdameanar.

(Wellogic)

Import M
T8% Ha: | Pt Mo County- Alkagan | Townph|p:  Dizegn
Town'Hanpe: |(Sechon: | Wl Halus: WGSH: Sourca K1Whall Mg
oM 13% 27 Aclive
*
Well I D = 03 00000499 1 Dlstards gnd Cirectlan fror Road [neersdcibon:
Elavail SI0FT v JF SPA NGARDOK 1J0FT N OF SvCAMORE
mvallon:
Latiuds; 42 443745 ‘el Cwwar: AALPLI WENER
l.nl'lg"llﬂ: LH5 TOEISET el addred: Chamer Addrass:
1673 EYCRMCHE 1ET] SYCAMORE

bathod of Colpchpne  Add-age Margning. 4ouge Huber

Ol 5EGO, M 4307E COTIEGO, M ax0vs

Dl Iwne Mthad-  Cable [oal Pump Inslallesd:  Yes Pump Inglallellon Ondy: Mo
‘Wl Dgpih: 5000 Yegll ae:  Housencld Fusrip [l ioh Dale: HP: L

Well Typs: Repiacamant Dahn Cosmadetad 601172003 Manigchurar:  FE Myeis Pump Tyhe:  Subnei=be
Carting Type: =deel - unkrawn Halgh: Medal Mumber; Pump Capasity. 10 Grdd
Couing Jolne: Threades & Sopded Orap Paps Langlb; S900 1 Pump Vo

Ceineg Fullng  Orise 2hoe

Dlameigr: 4.0 a0 ho 45.00H dapt

Orap Pips CHowmsa bar: Dwnillr] Apard 10

Draw Dowin Seal Uxzad: o

Paggulte Tank Instalmed: Mo

Praaaure Fallel Yahe Installed: 3
Bt gyl
Cixtic Waler Laval: 12304 Baigw {arack Dwpth 1o
Wall ¥iold Tesl: ¥iedd Tagi Mathad: Fioape Furmatioe Dascrption Thigkneas | g otom
Fumplneg legel 44 007 afer 00 brg a1 35 GEM Clay B S5nd 1D 0 10190
Sand & Sravd Crparsa FARTY )] ELOD
Screan Inslalled: a5 Flijgr Packad; Mo
Serémr Didmeter: 29010 Bapgmk: 193 H Mo
Seraen Mol Type!  Slainlats stoe -slodod
T Lemgin S B lvrean
11X S.00 1 d45.00 4. and S0.00 N
Frlibhyk: Muetprese packers
| W] Grorted:  Yet Caro ik Mafieod: U ncrar
Erouiung Matarsal Eaga  addlilves Dt
Bonlonilc dry grarwas SC00 mpne Qo0 [ dS 004, Qeology Femehs:
elhead Complellen:  Filess adapie
Mearesl Source o Pogsble Sontamnation: OrliRryp Machie Operator Hame:  RAICK BILLCR
Tirpa Dlstance Chracilan Employmand:  Eiplayes
Seplc 1k BIAH Wetk
pnlr goior Type: Wizlar WWell Dinlkn Sonkgzar RHeg M 031202
Shandanad Well Flugged:  Wes Banglnayy Mame:  RICK BILLEA WELL DRILLING
Business Addrmsa:
Waler Well Conleactor's Cactiflcation
Tais wrl wars dr lied 1ndar my superasicen =ad dhis rRpad 16 s K e bastal
Cazitiy Dlameler: & 11 {mying Remowed: Mo Iry knowdeoge wnd weliel.
Fluggng Walarial.  Urik-owr
Ho of Bags: 200 Well Dwplh; 5L 4. EE“ ' of Amalsterad Comiraciar Fiain
Genaral Remarks

| ar Remarks:

EQF-2M 7 {42 05 Fage 1 od 1

arale o1 MAchgan

AEEE03 244 PM
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Water Well And Pump Record

Cornpletian 8 required undar aedhonly of Mad 127 e 3658 FA 1978,
Failure to comply is a misdemaanor

Wellogic

import |0:
Tk No: | Feamit Ma: Counly: Alajan | Towmehan: [Hzogo |
Towh'Rangm: |Section: |l S1atms: WEGEH: Source [DWE| KHo:
il 1 2% 27 HAridliv
-
WE” ID- 0300000?381 Olsiance and CHec{lon from Roed Inderaeciion
_ MORTH 5 MF FO SYGAMCAE ST
Elavation:
Latibege 42 H4547 Wiwll Daatmr.  ARDT SEMAKS
Lnungiludr.-: NS 0724 el A drdna . Cratimat Sddreds;
1529 SVDAMORE 5T 1629 SYCAMORE ST
Method of Collechon:  Adad ens Wanshlg: d0usa Mamibar TSR, M1 43073 01 SEGC. K 49078

Oriming Mathod:  RActary

‘wiall Dapth; 47901 Wed| e Houpsahok]
el Type: Mow Dale Complesed: 543035
Canlmg Type: PYWE plaslic Halgnt. 1 Qpt akave graga

Cakimy Mif!  Solvenl walded'gund
Casing Fibing:  Shale pachartap

Dlarmagrgr: 3061 BE 52 11H depih

Pismip Instabled:  ¥er Pump instaliation Only: Mo
Pusmip IrEaallalbor Oaa: 518:2005  HP: k50

Manlaclvear: ALY EeGosald PuMip Ty ot Siphe
Modal Humber; 210502 Pyrp Copacdly: 10 ZPA
Drop Pips Length: 2000 1 Fump Vollage:

Owvop Pipa Cameer: 10000

D Dowin S Al Uawd: b

Dirlmineg Facord 10

Freagure TEnk Insallsd:  yec
Fresaure Tank Type:  Gachragn doladder

Wawlochegr: Ein

Boranole! 27510 g 55 004 deygdh Modal Huvmbar: D Bd Tank Capachy: 2' }Galons
Pregiure Falmi Valve eetlalbed:  ves

Elollc Watar Lavel: 13 23 A Bagieas Grads Depth 1o

Well '¥letd Tast: Vleld Tyst Metvpa: & Fermalen Cheacnplken ThickneEs | goiom

Punrgiing kel 450000 altar 1 50 brs, a1 10 GPRA Gray Sand & Sravcd 41,33 41
G-aw Clay 1.0 31
Braa1 Sand WiGravs] Cogna [1,7] FIRI, L

Soremn Inpulipd: ves Fliar PRchad; Mo

Ecretn Diametar: 4.0 in Bland: | 11 ARGea

Sl Mot sl Tyjia: Slainkss o sledlad

Slar l.-!'ﬂgll'l St B et

15 + M 53 Fh. and ST.Q00,

Fanlrgs: harw

Wl Grogied; et Ernunmg Mabed  Griul ppess auisede casing

Grpulmg Maianal Begs  addiives 4]

Dirrdpnilg 5umry 1M Hana QML o 50 B Gaalogy Fematha:
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Morie
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DE <5 Water Well And Pump Record

Wellogi
!-..- CorrmbiFlar 3 required onder authgrity of Par 107 &gl 368 P& 157E, = ﬂglc

Impert I0: Failure b= cowmply is 2 rmsdameanar.

Tan Mo: | Peawrat Mg Counly: Slagan | Towmahip:  [Hseqe
Town'Ranps: [Sachgn: | Wl S3auy: WG 5H: Laurog 0 Mg:

Well ID: 03000007406 ance sod e o Foed Imecsachon

A0 WMUWEST 2N SYCAMOAE FACA 15TH 5T

Elpvpllan: AR

Lalllude; dZd4757H Wigll Osarnrz  PABAFE RAAAM
Longilsda:  #R 7060a Winll Address: Chamear Addrems:
1215 SYCAMORE 21 WIHE 5T WaYLAKE D BOX 22

Maihod of Coleclign:  Inlerpalalion- Mo 1Al SHELBYVILLE . Bl da3dd
Drilirg Malbhod  Falay Pump InsloBad:  Yas Fump Ingtalladion Sndy- KWa |
Wel Daplh: A5.00 1 Wl Uae. Aousetalo Plwmp Inslolalion Caoke: HPE: 115D
ol T‘!'Eu: Mo Crale Coorepbaptd. 4020 E00S Mawlaciumr:  General Fump Tyma: Subwisioe
gaging Type: P plagin Halgnil; Maodal Hurrber! Furip Cagecity: 10 G
Coxing Jomd:  Urknoan Drap Pips Langik: 20061 Pump Vollages:
Caxlng Fillmg:  None Owap Pips Olamaler: Derdllineg Frngard BO:

[vaw Down Seol Used:  Ha

Dlgmatar S5a0m b 41 0010, degaih Pregsuie Tanl Inalaled:  ves

Pregaalt® Tall T'ﬂ:ltl!' Lthri !

Mgnygiggiurer:  Yaall- 5. Teol

Borshole: B.75in. 1 4E00 K. deplh Model Number: 303 Tank Capacry: 1.0 Galions
Praxyurs Rallef Yolve Inatod|ed: e

Sphio Water Laval; EJOH Belgw Gradk
atell ¥iesd Tant: Vit Tost lsktrod: A0 Farmation DescHpeh Thickneas | [aemio |
Fuirping keonl EAO It atier 1.0 bes ar 3C PR Zard & [Sravel L] 141 0]

3w Clay 1dr Z2.1x]

Sared £ Gravel S i |
Screanirglalled; Yoz Flitar Packed. N4 DAy Clay 2.00 4.0
Scrapn Chgmgter: 2 00 In | Sarel & Gilavel Medium "7.h0 45,01
Ecrasn Maienial Type:  Elaniass slenl wirs wrappad
Elnt Largeh S Balwsan
1240 SOC 7.0 . 24d 96.0a .

Fllnge: Urkncasn

Wl Groumd: Yes Erouiimg Kehod: linknoen
G Lrl g Il sl | Bage  Addhiyap D= el
Meat mamar 540 Hoe 0007, e 2600 1, Gealogy Armarks:

SREN CLAY BELCAY JE'

WeNhad Complelion:  Pille=s adapier, 12 inches araus grada

Huarasat Sourcs of Fopaltse Contamination, DrilMling Machies Cparvlar Mame:  FOURE WELL DPLG
Trpe [HEkanss Dlractian Etaployiaend . Siscoriradion
Fepicland 5 Whask

Contracior Type: wiatar Wial inhing Geniraclar Fag Mo: J2.1 384
Buymayy Mame:  LOVETT WELL JIALYS
Bunmwaes Addrags:

Water Well Conlraclor's Cerlificallon
Thiz ‘a1 was, drilizd undar my sLprrvisian and tis ragar g 4rae ok bes al
Inlg,' kreaw edga and belial.

Eiglutm af H-ua_llrlnrud Controatar DaAw
TDenarad pmarkp: SEP|IC MOT INSTALLELYEN DIZTANCE IS AFFRAOX
THiwgr Apamuprics:
CoF-207 (R 21100 Paga 1401 Slale o Miclegan Egtr2ds B30 A
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Water Well And Pump Record

Complatzn iz required undar awvtharte of Pad 127 &k 388 P4 137E.
Failarg I mangly 12 3 mlaisneangr

(Wellogic)

Tau Hg: | Parmlh Mo Comnly: Alledan [Townzhip: Casegs
TownHange: |Seclion. |Well Slakues: WIASH: Smirce IYeEl No:
nik 2w 27 seabea

Well ID: 030000072949

Elayaibgm: T1E H
Latiluda: 42445445
Lomgiluga:  -HS /07738

Method ol Collection:  GF5 St Posilioning Swe 54 Ol

Dl aswrr and Direction iram Enad Inoregetlan:

1AQKILE SCUTE TFER'WEST OM PHAIR EVACHID FRCM E_M ST

Wigll Dwner;  JOSEPH FARMNSYWCATH

Yiglh Agdrams:
167 PRAIEIEYS D00
CTZEGC Ml 457y

ILBRE 16TH

Twrar Addrens;

LITSE45), Ml d4LFH

Ca%ineg FiHing: Mo

Mamelat. S.0000. W T10.00 I e

Bordhoela: E.BI2in Ir 115 M0 K. dapla

Dty Mmbbered:  Artarg Fupp eglplbed-  Yeg

‘Well Dmplh: 105,00 . Well Uga:  Hausaragk Pump gt | Ly Dale:; HF: 100
Wl Ty'pd Haw [ala Compleied: 922102005 Menufaciumr: Suraml

Camng Type: PYC plasic Heaphe: Modal Humber:

Caming Jamd:  [nknosm Drogs Pheea Lerygie: 4000 L

Drop Pl Delansa s

Pismp Inaigistion Ol Mo

Pump Type:  Submarsbs
Fump Capeaity:
Fiamp Yaltage:

Urling Reoord 10

14 GPM

Sratlc Woler Lavel; 7000, Belower Crads
Wl Yigh Tosi: lald Tagk Maihod:
Prmping keoerl 1000001 athar | G ArE, &1 40 GPR

ajr

Drpw gwn Saal Used: Mo
Frezsurq Tank Inyaligd:  wes
Pressure Tank Type:  Unkncan
Manb(dacimtes;  Well X Trol
M & HumBer: 251 Tank Capamly: G20 Galloas
Frepsiwa Fealal Wahve Inpdalled: 44

Formatlan Descrlplian The ke 33 mhﬂ
S3d MagiLe 7.0 X700
Rrgwn lay *2.] X000
Sand & Gaersl Madum 5.0 115.00

Sorean nalatad ey Fllter Puthed: Ha

Zergan Diameder: S 000 Blani:

Gorman Madnrlsd Typs:  Siaindacc slegl-asre ekapped

Slol Length St Beresgsn

12,03 546 I 110100 H. and " 1503 4
Fithirge: Mone

Well Grouted: Tes Grguling Mgngg:  Linkngym

Wrouthng Maretlul Bags  Addilvex Cigpth

Bantamta sluery R0 Merie BARAL 13 11500’

Geglpgy Ramarks:
SHALE BELOW “1E

Wigllhaad Compeation:  Pillesc adapler. 17 nchas gacue grads

Magrapl Saprss of Posslble Conlaminalkon:
Typa DRsishce
Lnknown

Diteclioh

Omilling Rlaching Sparalar Mamsg:
Emplaymart: Euoconiractar

Fid,IME WEI L DR|LL|H4:

Caniteclor Type! ate Well Dritirg) Comradar

{Buslnrss Mo LOVETT WELL OEARLLIMG
|Buglrg;sa Address:

Reg Mo: 0F-1384

Walet Wall Conlractor's Cerlificaion
Thic wallwaz dalled Jndar my SLpemaslen ang s repon e e the b o

my kigvledge ard baliol

Sinnaharg o Reqiatared Cankhdetor

Gaeer's| Aenamks: WELL DEFIH KOK FER . JaflE CEMTLER

¥ Rgmaricn:

EQP 217 raanim Papga 1 $F 1

Slale al Michigan

11232005 11 20 akd
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fe Water Well And Pump Record W_)
!...'_'.. Completian = requted under authwordy of Pan 127 Act 3EE PA 1 3TE. il D gl':
Imgeort 10t Fodyre b comphe iz @ mizdameansr
Tay Mo !FH‘H‘II! M Cimmily: Alkegan [Towhahe: Cisego

| ol e :
Lapmde: 4244034

ToskRabge:  |Setllan:  |[Wall Salua;

WSO HrmCe (DYl Mo

Well (D: 03000008430 amzy | e e

Dmglence and Berpctipn ingm Fgod nlgrpgehon:

1MW IETH 5T 150" 5 FRAIRIEYCOD

Wall Cwneri  GECAGE KIBLER

Buzlthezs Mame: EFAA WE_L JALGD IMC

Buslnaae Addreas:

Longiiuge: -85 7077 Well Addreas; e Addrasg,
1574 PRAIRIEWI A0 2535 N F ANE
Method of Collection:  £PE S5 Posihenng Soee & O CITEELET il WAl AR AT M 43005
Orlieng Mathpd:  Halary Fump Watalled:  Yes Putip Imstallalion DRly: R
welllpgth: 44001 Wl Was:  Hopsahold Fumip MeaLal|aikomn Cae; MR- 50
Well Type: Mew Dole Complied: 2 472005 Marufagiurar;  Grungkas Fump Tyel:  SLomersole
Casing Type:  PVE plasiic Haight: Model Humbgr: 10500 1 Fump Sapacty: 19 GPR
(Capdn Johm  Soltven weldad iglued Drop Plpe Langth:  34.90 11 Fump Yoltaga:
Caqng Flimng:  homs o Plge CRAmEer 10000 CirlISPyy Rmcard 10
Dvpw Dowaons Seal Uasd: Mo
Diameiar: 56000, 1c 72900 depih Fregsurg Tonk [msddigd:  ¥es
Prepsurg Tank Type:  diggdiragm-blacder
Mamufaciurer: Chamgian
Borghols: 3570 10 84004 depch Mode| Mumber:  Ch-205 Tatk Capacsly: 100 Guloas
Fregmietd Heblad Valve INslalled:  ves
| Enatle Walar Level: S CO . Selcw Giade i Dty
wall Yunld Tart: ¥leld Teat Mabnod:  ur Formalign Bexcrplien Treckneas | TR |
Pumping e G0 O0H alar 1 00 hee a1 B0 GPR Brawrn Sane 0.0 Ak ac |
Brerain Sirgyed AL 47 a0 |
argy Uy L A L |
Srman ihstallad: Yes Fulter Peghgd: Tas5 Brawn Sanc & GraselwWaler Baarnn a0 a4 arn
Serean Diatneter: 5 00 In. Blank: B
Serewn Mabarlal Type  PYC-slored
St Lemagth Sed 1Bty
5.0 L[] A0 0 and 94 Q0.
F":Hﬁ-ﬂ!:l LFncraey
Wiglt Growled; res GrEdting Makhngd:  Linkeawmn
Grouting Maierlal Bagy  AgdEbvg: Capih
Bentarstr slury AL Iane pant 12 7230 Gralpgy Remarks:
Wallapd Compdallan:  Hillpss geapar
Maorast Sourca ol Poaslbbs Contaminalion: Dallng Mackhing Gparalor Hara: BTG WIGHERY
Type Dinlarvan Directlan Employmgrt: Employar
Sephc 1an« TEIL Herlh Pump Ingtaller:  MATTHEW ¥UADELEER
Contractor Typa: Watar ‘el Critirg Corfiracear Feeq) Bz 03- 1801

Waler Well Coniractor's Cerication
Trhuz el fas dnllad yrde- My Slddnuson ared Tnle e i Bue 0o B Bas| of

My hricvledpe and Delief

Blymadiire of Bt i sl Conar ol e [rals

Galiers Remarka:

Crbier Memarks:

ECIP 2917 403011

Poae 1afi

Elaie al Michipan

SORL0E 535 Abkd
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Water Well And Pump Record

Complabksn is requirad under autheaby 21 Pod 127 Aol 566 PA 197TE.

(Wellogic)

Failurr: lg conpy 15 a nisgdaneanar

| | u}3
Er:; [Frarmaln e County: Alledar [Townhship:  cnseqe
Town'Fge |Saclian: |Well Salds! WASM: Do cn Bl Mg -
1M1 7 A
WE" I D : D SD 000085 BB I:I't:tqﬂn ill:d Ei Fﬁl:tiill:l iram ﬁnnd II-ﬁlll:a:l-ll':m:w:ﬁi:n:

Evavablon:

Lyt et

Lailugg: 42 44963
58,7058
Mothod of Collection-

1-d WI_E WEST OF E2RINGNROCE, Ok RORTH 5138 OF OAK ST

Wl Qe DOMALD TROLTEAMN

Wl Aggreps:
1E77 Qe ET

(3P& Sid Poenioning S & O

LITSECCR, M1 adl 71

Clamepr fgdgdrass:
1577 OAK 2T
OTSERD, il 4517y

Ondling Mdhad:  Halany Furg Iratollad!  vog Pusmp [Nadallateen Ol Mo
Well Dgdhz CHRC A ‘Wall Usge: Hrusgrald Fueng Iratallation Opde: 5°3003005  HP: 0.5

‘Well Typn. Faplacairant Dalg Coamplatead: %236'ZN15 Manufaciurgr: oy, Melicoald Pump Type: S.hmarsha
Cazing Type: MYC dastic Heigm: 1.00 A zhova grade MModal Humber: 21050k Pump Capacity: 10 GPM
Casing Jelnt  Salven waldedload Crop Paps Lewgribz: 20000 H Putip YaHaga-

Caoing FAling:  Shala packa rag Orap Fige Dlpmeler 10000 Dwilling Hecord 10

Oraw D Sapd agd: RO

(Dlameter: 5 A0 i o 89.00 drh Prosgurg Tanp Insigdigd:  ho
Pressure Aalief Yalva insialled: Mo
Eorghada: B 'S o X300 F depeh
Slalec Weder Leved: 10000 1t Dekoww Grade _ . DCapth s
Wall Vield Tosi: Vield Tmst Mathod: Earmadlon Descriglion Thicknesa | "5ty om
Pumping lacal 20OGH aHer 1,00 krs 31 25 PR E-iwart Chiv B Siiindd 4.400 140
Craval & Sand Fing 28 L4 53 0
Sand Wiglar Eeanng g ar 53 00
Sotean Inslalbad: Yes Falar Packed: Ha G:lr-lﬁl:lr A &lanAas 2.0 31.1¥]
Screatt Dlamet=t. 4 00 i1, Blank: 1.00 A, Abcva Sraaal & Sonea MNne 140 43 ) |
St T B [ TH.'IE'I Sanlass sres-slaad ooy Clay 13,0 SE.1
ot Langth Sk Balwean Cley & Sand Slily g 53 01
15l L E] 3004, and 35 . gy Tlay B¢ ] 150 N0
Filbingya - Magmans gace
Wigll Growled; e Ergunng e Grouk ppd oucEde casing
Grouling ki erlal Bags Addihvgs Dapth
De=Abanita slury 5. Mone Q0K N b33 104 mlwy Apmarks:
WplBwhpel] Coomglalipn: 12 nehos 3P0 QT-E'I-!IE'
Maatesl Soutco ol Possible Contaminadlan: Onming Maching Oparator Mamg:  AIGE FALY

Type
Sephr rark

Dlraclion
E.asl

Dictanmca
HO

Employmom: Empayma
Pump InxtalBar:

JC1IM Cl A PRAGH

Abangonad Wall PrIgged:

Caain) O mmter:
Flugging saterlal.
Mg of Bags: 3450

4,

hy-L]

Contractor Typa:  fimer Wedl Dolirg Corfiaio
Bugsi#ba MBME,
Buaneps Addraad;

Req Ho: 131593
karz Wwal Dnding
1470 E Michigan, Barls Craes, M1 45014

Caszing Aemoved: Ro

Barrandg Chigspalbay

Treg uell was dlind Ladar MYy Sapesugdan and he &pon s ree o ke basgl ol
riy kngededdyg ard belled,

SHnkhire o Hamaisrmd Condrkile

Walar ‘Well Conlracior's Cerificatitn

rata

Serimtal Remaths:

Cilhar Hemisks;

EQF-2017 (42010

Fage 1 ul 1

Cartacics GrEE200G - A0 P
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Water Well And Pump Record

Completiom ia raquitad airder adtlaaly of Fad 127 Acl 68 DA 137E
Failura 10 camehe 5 2 misdemaanar,

(Wellogic)

bmgeort 10;
| Tan Ma. [ P etnin Mo County: Alagan [Townshp: {l5e0
TowtwHahge. |Seclioh:  |'Wel Saius: VBN Source el B
Q1K 125 27 &
WE” ID 03000009889 D-aunmwmmnun;lrmﬁwdt:;amm:
Elnvatian: APERCE 1l F o JF SPRIMGRROICE,. N CINF OF DAK RT

Latiugdm: A2 44534

Wl Ceeelent:  KEN KLLUKMFPF

Lomginsde:  -ES FIMET
bythod of Gallgclign: 3PS 53] Fosndning Sy; Sa ol

Well Addmass

1605 ey 5T
OFSECGC ML 43 TE

Cianent Address
6B Sk AT
LSRG, M 4507 ]

[wlikmg Malhad  Ralary
¥igll Dapth: 33000

Wl Tyoe:  FeplacaTant
Caming Type: PYC plastiz
Cagmpg Joktr  Saleenl weidrdrglunc
Caging Frillng:  Shake packer g

Well g Hedsehole
Crade Coomgdabad: 510008
Halght- 1.m1 1 abcue grada

Diamegtar- S000n b 33000 depih S0H 21 A

Baranolal B7SR 1o FLO0H, depilh

Pastrip M slled: Yas Purp b tallsion Ol Rba
Fiemp Imoiolanan Dede: 5922006 HR: 0.5C

Monuiscturer: &Y RcOGnald Pump Typd. Submarsbe
Moggl Mumiggr:  210%0K? Fump Capaoiy: 12 (GPM
Orop Papo Length: 2040 H. Fump Voltaga:

Orop Flpe Hameter: 1 0000 Drllling Aecard b

Oray Down Sesl Uted: MO

Eremaurs Tank Instalad el
Fresaurs Fallel VYelve Inpiplied: Mo

Static Waler Lergl: 11 I H Bgkaw Girace X X X
Wl ¥lebd Tant: ¥lesd Tost Method: & Formaticn Coscrplian Thichness | EE0
PLorpung Reged 27,000, afts 1.00hrs, ar 40 GE Tacscd 1.00 1.30
Biage Suned 100 1 2.0
Ciray Sand & Grasal 2600 pd |
Sergen Inmtalied: “es Filkgr Packad : Ho
Soroen Rameder: 4 Q0 in Blank: | ({4, Shpag
Streeh Maierlsd Type:  Elainless shenl-slotied
St Lt el BeiWesh
(FRLE 400 1. 1d a0h. and J6.CO I
Farlngk: Meaprone padenr
|l Orpuped . Yes Siraning Wehed:  Soout e oolsde ﬂHEiI’IQ
AUl ineg BB sl Bags  addilives Depih
Baricniz Fiery A9k Cdnar Q0 oanact Geelagy Aemarks:
Yrafihead Complelson  Pulecs adapier, 13 ifchies gedee grade
Mparert Source of Poyrgihe Contpmmalign: Crill|r ) lpchiny et o Haney:  RYAM EATZ
Typa Daiglpnee Bnrgchian Employmend: Emplopas
2= Ll FTatH 5 H Morih Fiemp Ingiplar:  kIEF SHFI I FMPERGFR
fﬂﬂﬁﬂﬁlﬂnm: ‘Warar ‘Wall Critng Comrackar Rag Wo: 151549

Abkandoned Well Flugged:  Wes

Casing Dismeer: 4 in.
Fluglging Maerial;  Barionite duiry
M- ol Bage: 107

Laning Ammovad: No

Well Deeh <21

Businass Hame:  Fal: Wel Oriling
Busimhgs Addrega: 1470 E bchioan, Bahle Crosk, Ml d2014

Water Wall Cantractor's Cerfification

T et wiaas dril el wrwler my Sogmvagae arel 1115 repan is rue 1o 11y bes) ol
i kg e ard Delisf

Sighahere of Redrtbared Conltior [haiba

Gonaral Regmprks:

Dver HEmBrkI: Sronhng ackhiheg 1'EZ MUD

ECF-2017 42000 Fape 141

Lpniracher Nl ZreiHER | 370 Pha
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Water Well And Pump Record

Competion 15 required orelar authenly of Part 127 A BB PA 1378,
Failure 1o gomply is 3, misdemaanags

Wellogic

Impart i
TEX Mo: fF‘Hl'ri"I. Ho County: ABanan [Townanm: (Disage
TowiwHahpa: | Secliot:  |Well Sindus: TWaSH: Source ICall Mo
1R 124 27 Alive

Well ID: 33000009995

Elaallon-

Lalllugda: 47 449545

Longilida: -B5.7107C

N6 MW 1ETH 5T & 7 5 Q4K NR

Olgiance gng Direcdlan irom Aaad Inlarsacibpn:

'Wel Otz GARY 1 BARS AHOAGES

Mathod of Colaclign:  $GPE Shd Fosdmring S Se. o

ol aiidrasn . Cariar Acdreas,
1E04d SAk [FA 28D 38TH 5T
OTSEG D, M O LETARN, B AI0IE

Chlling M had:  Aolary
wel Depih: 30 o0 F
Well Typa: Peplace=Tant

Wil Uas:  -Householo
Dae Gompdgbag.  $d4E007

Puerip IAsddled:  Yes
Fusmp insiodisgar DEwe:
M anuiBCtungr-  Aarmhor

Putap inttallatlan Only: Mo
HF- [ 5C
Pump Typd,  Submersiide

Casing Type: M0 dasic
Caging Jalnt:  Saleey weldedigluad
Coang Fing:  rknpsn

Halght:

Dlameder: 500 0. lg 35.00 F gaple 50R: 7100

Borghels B 75w | A0 GO R depk

MogHNymipgr: T '2 5]
Drop Pipo Lengih:  22.00 4
Drop Pipa CHameer: 1 006n.
Oraw Down Jas Uied ko
Frospurs Tank [maloiesd: Yag
Prasaure TRk Typs: [ aphragmblacder
Meanulocturgr:  Lnkrgwn

Modal Numbar:  UE-20

Fiaktre Palkal Walue IFtLalkad: Vet

Pupmp Qopacity: 17 SRR
Fump Volagpa:
Drliling Awecord 10

Tank Capacidy: 60 Galcns

Tipa Distanca
S enk FEL Y

Chrgcdlan
Sriibyr A

| Halic Waler Leval: 4030 H. Grlcw (ads . Dapats 1o
Wiwll Viald Tesd Yictd Toxi Method: b Formation Gescriptan Thlcknesa | “poy
Punigirg lewsal 16 00 sHae 100 bes a0 20 GFM Sand 9.4c 9.00

Sand & Grauel 1 ac A0 an
Screan Inslalkad. Yrs Fittgr Packd: 765 I
Serean Dlarweder: 5.0000. Blank:
Ferpen Mplanigd Tyma:  PYE-s|ofed
Shol Lepmmin St Balyean
1513 LR | SH00 1, and 40 00 H
Fitienga: Linkppesrs

Wl Grpirted: TBE Grouting Mathod: Lnsnoss
{5 pighineg Metanal Epgs  AiHWiivas D
Benlonile sharry 4710 More Q.00 34704 Genlagy Aemenks;

Wallhgal Complsllan:  Frlgss ydipeor 1
Mearesl Source o1 Posgibly Conlamlnglan: Orlisng Mpching Qpearaber Maiwe:  WMITCH VICKERY

Employmand: Ergloyea
Pumg Ingialler:  WMETTHFEW® KLIRTFI 5K
Chor Typa: Vel il it Serimacion

Fmg Mo 113 1EO1

Ahpndansd Well Plugmed.  res

Cazimg Dlametsr: 2w, Crtlhy Bemovad: Ho
Plugging Maberial.  Serionile §lipspeles
Mg. gf Bpgy: 107 wol Depbhs 301,

Buamass Hame:  HHRaAAIWELL DRILLING 14
DurareEs e

Water Well Contracior's Cerlflzation

This well v drilmd ot 1y supmvean 3nd Fos egpeel is Boa 1o lhe best cf
My knowdecge ard bebed,

Slanaldra of Ragitiered Comratiob Diale

Genaral Remarks

s ﬁumiﬂq:

ECP-2017 [42010) Mage 1 al 1

E1nme ol Mehigan TR 3 09 ond



£7% Water Well And Pump Record :
D E -...-n.,_.- Compbidign o wepareed wsdion aulbigrily gf Parr 127 Ack 366 P4 1970, WE“DQIE

Fadura 13 comply ic 4 miademaasor

i et 1B
Tax Mo: | Parmart haao: County: LBanan |'I:lhl1'|l|1?: teagn
Townw'Aanege: |Section:  |Well Salus: Wi E S FSource DY el Mo
Well ID: 03000010342 e T
- |Olptars prell Duragdbpn iram Aogd Inkareaeibmn:
111 RALF W DF SPRIMNG BRCOE DR B LB N ARARIFWOI0D CT
Elpvadlan:
Latitude; 42.4d532 ‘Well Chwmar:  KOZAH COMSTRISTICHN
|.t|l1g||lll‘.|ll: HE 7I7ER Wel fddreasy; 1 et Addreas.,
1671 PRAIAIEW O CT 1290 HOLID&EY LANE
Hatned ol CHlectien;  OFS Sud Mosilkares] Ses S8 CF O SEGD, W PrIRTAGE . kA ]+
Drillirg] Melhad!  Farm g Pump Installed:  Yas Pump iFaks ket DRy kS |
Well Depth: 47 OC 1. Well Paa: Haus=hod Furip Indtallafon OMe: 1082008 HP. 1.0
el Ty Muw O Completed: 191877003 Mamdllatimnat: Croidtas Pump TYRpE 2wl
Taymnp Type:  PUG plpshg Halgnt; Modal Mumbar,  ERSLHE 1001 Pump Capesty; 22 GFM
Lanmp Jalmz  Salvenl wadrdigluad Orop Plpe Langth: 4% 10 H. Pump Yolipge:
Casiyy Fillmg]:  Rlane Orop Plpe lamwier:  1.2Rin Drling Facord I0:

Chamelar: 5 000m 1 31 00h, demh S0 21 O

Harekhole: E.5in 18 9740 K. dnpih

DRt Down Saal Uasd:  Ba

Freaours Tank Nelalked.  Yeo

Frasauns Tonk Typa:  Thapliraomi{acider

Mo igciurgr:  Wall ¥ Trod

ModH Humbarz W01 Tank Capacity: 1.0Gallans
Fretyirm Relal Valia Insialled:  Yes

Sratlc Wrater Leval: S G0 H Julia Srama D=puihy
Weal Vi Tost: Vini Tant Mathod: A Fermalon Beacrigion Tricknays | ot e
Pumpirg lnva 2040 H. afar 1.3 hrs. at B3O GPM Sand 4.0 3
=ard B Growel Az 0c 4.1 a0
Ay Cla 12.00 2200
Zorepninglalled; Yas FlItEr Peched: oz Gray Clay & Oraeel 5 [ S0 an
Gcrewn Cipmater. 5030 ) - Sard & Grawal Waler 3gara 2.0 a7 an
Scroon Matoral Typa:  PYC zlodied
Sk Lergph Sei Bniwosn
1500 RO 100 arm BT 0.

Fintings: happrans packer

el GrmMed  Yes SroaMing Medbiod:  Lrkncest
GroAN e REALe 12l Do Additivas Cepah
Barnzaile aurry TE Hpne OGOIE 1790,

el gl y FhedTialha.

Yelhead Complatlon:  FHask adapier

Mgarasd Bourcs of Foasbls Contaminatpn;
Tyma Dlsi@nae Durcdlan
Fawnar lira n K Cmsh

Dvilllasg Wrachilne Operatar Mama:  MITGH WICHERY

Employmant; Ermployes

Fl.lrnp intallar GARY CAORLIER

Conbractor Type: Wxier 'Wall Celing Conlracine Fimg Moz 109 1K

Bugingss Name: AAASWELL DIRLLING
BUslntxss Addraes;
Waler Well Contvactor's Coartlflcation

This well wasdriled viden ivy supaveisitn #0d s regarl s By 1 e bes) al
iy hrinsdedpe and beied.

ESlonsmure of RedlHered Cotieclint Dl

{3t rg| Heqrpgms-

Lthagr Rgmaricy:

ECH- 2317 |£2717) Pagh 1641

Hiata o Mchgon 12712208 147 PR



1%

Water Well And Pump Record :
Complation & raquired under authondy of Pacl 12% Aol 366 PA 1078, WE“DQI':

Failyrg 10 camghe is 2 misdemaanaor

Impart 10:
| Tan Mo: | Pattnin Wo: County: filegan [Townghlp: CHsega
Towi'Aaia: |Sacloek:  |Well 2alus: WrESM; Seminge 1Dl Mo
JIH 10 o7 B i
+
WEI | I D - 030000 1 0432 thetprnce pnd Dlrgctlan Irpm Ropd Inderagchon:
Apprax. U3 miln Waskol Farmers Ad ea the 5WW eeeear af Syreannea A Bnasweed

Elsvallah:

Larudg: 4244731 Wall Chaviat;  Mlaik PcPheramn

Longlisge- 8571418 1""3"_"_';*“;:""“’ ‘:'";::é AIregs.

74 Brlaragod NAMNGOE

Mothod of C-pdlechan:  G5P5 Shd Posponing . 58 JIF TiEegD, M 45075 TrEEpD. M 4AGTE
I:h'|lll'h= Methaod:  RFatary Pimirigs [Hxtalbard: L T F'l]ﬂ'lr.'l [GE-FEIELE ] DM!.I': Ma
Well Depin: SO0 WAl Pex; Houseahpold Puemgt Ieacallanlam Dae: 22372209 HF. 1,03
Well Typa: Replan:man O Comobpted:  Foa0cnls Manulagdurar:  Hinl 5§ Walkeg Pump Typa;  Subniarsblg
Casmg Type: MYC plasliz Halgh: 1.0 . abows grade Mogei Hyumiggr:  AF'151130% Fump Cppaciiy: 19 GPH
Caabng Jalnk  Sevesl weldedgloge Orop Papa Length: 40 30 H. Pump YaoRagpa:
Coemeg Fing:  Mane Oraop Fipa Dismater: 1 2500 Cirilling Wecord WO

O a D'ty Sl Wasd: Mo

Chameter: 5400 in. b 65 QU H. deplh Frageura Tank Ingleliad:  ¥e:

Prageury Tank Typr:  Ciaphragmiblacdar

Monailaciurer: Ambrod

Borshnle: BS000 £ 7700 A depih Modal MU A0 02 Tark Capaciy: 25.0 Galpis
Fregaure Fallef Yalus ngialled! Vg

Slatlc Wader Level: 11.00 & Deae Gracs L. i

Wl Yield Tom: ¥lesd Toxi Method:  Tagl plrg Formalign Bxscrplion Tricknass | (ol

Prmpng levsl 17 a6 H ates 100 Rrs af 15 GFM Sang d4.00 4.0
Sard & Clay a,dC G.00
Sard & Sravel ES L0 7.0

Gcroan nxslalked: e Filrgr Packed: w5

Scrmar Diateter:  S.L00n. Blank: Atawr

Sorenn Malerlal Typs!  PYC-slotied

it Lemghh Zal Belwean

AR 'Ok TAC N, and TF O R

Fliirga: Mo

wall Grauind: Tes Gaguting Meahet:  DraLe e ouiside casng

Grouling Maierian Bage addliives Capb

O.entarits oy 4.03] MEOg A6 fRIAC A Gualogy Ramearks;

Clay drasa ko shpks

Wialhepd Camplatian:  Phless gduprar, © 2 nche s abaue Jrade

Mearexi Source ol Pagalpde Centaminallgn. Oriljng Mlgchne Operalar Hamwe:  Kuss Backlay
Tyie [hetance Dirmctian Emplgymend: Employas
Eaphe randg BOH anl Purmg Instalbar:  {het A PFl
Comracior Type: ‘Watsr Well Crilng Goratior | Reg Moz 03-2342
Abandoned WAl PRggel: Ve Busmerys Mate:  Koops Well Drling

Bugi=gs Badeb 20 357 1 SHIF- Sirps), Hodaepl B8 43483

Water Well Camractor's Cerification
Thaz wedl e e Arll ] areder Mg S St 30d B ragon® 15 e [0 tha Bas) ol

Catdny Dlamaiar! 4 in. Casing Removed: Mo My ENoededie ard belisf
Flugging Walarlal  Bermarite chipsipelk
Me. of Baga: = a0 Well Dapub: 501 Slanature of Fegiatared Camttack Driba

General Ramarks: =T S1Avs =ack
CHhar Hemarks:

EGF-Z017 4: 20110 Magz1ald Cantaice 242005 11 A8 abd
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Water Well And Pump Record

Carmpletian s radquirad onder authordy of FPad 127 Acl 566 PA 107E.
Failura tz comply is a mesdamaanar

(Wellogic)

Imgeord 10:;
Tak Ma. | P mit Mo Coamdy: Allamgan | Tawnzhep: Cisagn
Towh'Rahga: Iﬁl:nll:m Well Slalus: L L H Souse iWell Mo
LM 13 27 A i
d
WEI | I D . OSDDDD 1 0659 Dledancs gred Dhract|on ifpm Road Indar sy e
Elavatl S MILE Wy 15TH 5T & o0 W CF SREAIMGRED,
avallan:
Latitude: 42 448336 Wiell Cwber: GALPH WIOODSTOGK
l.l:ll'lgill.lﬁ: ESTOE1TY Well hgddrexa ! Cra'met Addlteas:
%7E SFRINGBRLH (A ITE SPRINGBROOH (IR

Method ot GoBecicm;  Bdoress WMaiching Hiagd MNomker

GTEEGL M L30TE T EEGEY M A3

Drlimpg Mathad  Ralary Pump Installed:  Yax Pump (nzialalion Only:  Ma
wall Depth: 26100 H Wall Waes  Unklotsn Fumip Ingtletladam Dane: 11253008 HE 0.50
wigll Type: Seplaranand Date Compleed ' 1F5200E Maviaciar.  Asrnolae Pumg TyYpe.  Scbnarsbds
Caslhg Tyge: PYC paslic Hgignt; Made Myanper: T 125D Pang Capasty; 12 GRM
Caximy Jamt:  Unkrizan Drop Plpe Length: 20 QG H. Pump Yaltage:
Casng FlHing:  Mone Orop Plpe Omgler: 1 diin. Orilling Aeoord 10k
Oravw Down Seal Ueed!  Ma
Dlarmegiar: L0 b 35 OG0 1 degdh S0 2100 Fragaurs TEnK Inalelled:  Weg
Pregure Tank Typa:  (iaghragr Hadde
Mamrtagburgr:  Wall X Tro
Berpfzlel E7Sn o TEAOD L deplh Modm Mhembear:  W0L0Y Tenk Capedly: 19.0 Galoas
Prexxura RBelkel Yalve Insialled:  ves
SHallc Watar Levgl: 16 D7 H Palpa Grads
Well ¥letd Tax: Vinld Tegt Metha: i Formalion Bazcrglian Thicknans | LA
Funrgng lave 300011 alear - 00 b, 21 25 GPKY Sanr £ Groawva AL a0.Aac
Sund whler Flearring B 00 A6.0L
Goregn Inataligg: Yas Fllar Pached: ras
Socremn DRameder: S Cdin Ewnk:
Stramh Malerla Type:  FYC-satad
Slel Lemath Sal Belween
15:a0 BOGH J0C0m andd 3600 1.
Filllmg=: Unoncan
Wl Grpulsd; Yes Grawbing Method: Lkrown
ErmLrimng B er (gl BEagas  Addillves Dty
Herdanile gery 240 Mona GOl fxr &5 000 G by Famarks:
Welheed Camphetion: Polags sdopie:
MNgareal Sourge gl Posmibly ©onlgmng bigen; Dnlflng Maching Oyardar Hame: MITGH YICKERY
Ty Hylance Blregilan Emplawmert: Emplivas
Seplis luk AIAH Eauihwecd
LApnirealgr T'rlll: ‘Wuadar Wall Doleng Soniracar Amg Moz 103 1K1
Anandansd Well Phpped_ Yo Buesinags Heme: KAAMN WELL 0 LLING
Buxiase Acdréxn:
Water Well Contractor's Certification
This wil wag crillad arde 1 supgradiod ao 1his repar it ros 1o he Best al
Camltig Dlammler: 2 in. Caxing Ramoved: Hn 0y hnctaledkge ared belief.
FHhegpgeng flalst gl Benlonile chipswe s
He. ol Baga: |20 Well De=plh: & . SiamaiLing of Rigictared Conlrtiot Db

|_G.lr|-ur.ill Ramarksa:

[UAhr Ramarks:

EQr- 2017 1d:2010] Page 1 o4 1

Elate ¥ Mictngan

TIERA0]S 10 21 AR



— Water Well And Pump Record Welloo
_.-._".. Conmgledion 18 raquired under aplhonby of Fa 127 8 366 Pa 1 376 E D IE
bmgart I0: Failsrs b cdmoly is @ misca neanor.
| Tk Ma: |F‘Hn"|||! Mo 14873 Counly: Allagan [Townshup: © 1800
TownRange: |Section:  |¥Well Saius: WESH: Gpurce Y Ho:
IS IORELS 27 fifi i
*
w'E'| | I D - DSGGGD 1 1 1 42 Dighgnes and Brecbion ivam Aoad Meeaeskian:
Y et al Spraghecak on Fim St
Elnvallan:
Lakugg: <42 44703 WallOwner:  ‘Aaler Wors Wl Ohiling
Longibuda:  -BS 7153 ""'I':::E?f';” 9;‘5’;: stdai;!;
| .
Wathpg of Codlyclion: rli_iPﬁ Larnar Frgge Kinemang Fglabive [Irzane, Al Siene. M| 49098
Owiling Mathad:  Haka'y Puttp nulallmd:  Ha
Wigll Ompih: 400 Wl ga:  HaLzahod Frectiws Tank kisiadlled.  ho
Well Typa:  A=placamant Dae Complsed: 855010 Frepomrg Aeled Valve henled. Mo
Casmig Type: FPYC plastic Halght: 1 I0f. abaes grada
Cankng Jalnt  Solvenl weldad: puad
Canmg Rling  Hone
Diamedpr. 000 m. b3 34 M) H. depih
Barehpdp BOCw 00 44000 depih
Slaiic Waler Lavel: 100014 Bagw Grads Dwpth 1o
Well ¥iald Tanl: Ylekd Test Methad: &, Formadlen Cascripiion Thickness | g 4iom
Purnpig leal 1300 A, atles 100 bt a1 90 GRR Sanc & Sravol Finc & nd 101
Bluck Mok 2 0l (L[]
Sand & Srasel Flie 2700 I5.1x
Gorean Inslalled: Ve Fultar Packgd: M Sad & Gasal Cadrae 9 ) EERr]
Sttty Dlamster: 200N, Blank: Sa0k sbave
Satann Mool TYps!  Stainless siealslcdied
ol Lenin Sl Bt
12 1a] LR R A0 h ared 4490 1.
Flttnfim MMone
el Growvied: ¥ez Qraucing Mahod:  Groul poe dushce cabrg
Gronting Maksrial Hage Addinves mo_ 4]ty
Dantarita slurry a0 Meng SO wFan s EraMH]yY REmarks:
Wellhead Complelian: 12 nches above mace
Hoorast Sowrce of Papgibly Conlamingdign: Chilllbng MBCRINE Ogrtraior Mutna, Mg Soath
Typs [hglance Dlrpchan Employmant: Emplopas
Seplls jar- 54 Mnrik
Contegtor Type: wWatar well Oniing Grmrackar Rag Hoo OB 1753
|Mpgndoned Wall Flugged: My Buelness Mame:  Swilh wedl £ Puirp o
Fagygn Nold Plugged: Vgl baing plugasad o aroll«a dnile Bule h#me Addreas! 499 Wy Hidary, Bablke Gresh, M1, 48017
Waler Weall Contraclor's Carificalion
Thit wiedl was dioled ande iy Supervisian ard 1his repart is Irae 13 tha basi ol
iy hrnctsledgs ard beliel.
EIEHHUrE-ﬂd Hamntat ] Cotbradlar Drxim
Geengral Ammarks: Yvall hoohup and gbandanmart & Besing dene By Yeanar &iore Woll Crllng
Grilver Aremarks: Map Scaw:linencesn, Elughar Calam . Inkcsan

EQP-201 7 421100 Fage 14l Cagnlraclor R2Z2017 1 13 PRa



£
DES:

Water Well Ahd Pump Record

Camplaton js raquired undar 3uihonby = Fad 127 &0 3533 P& 1973,
Failur: o comply is g misdamagnar.

(Wellogic)

limgeart 10
Tax Ho: [Parale Mo Comiy: Allegiin | Townghlg: Ctzano
TiwivRenge; |Jeclioh:  |Yel Stahes: WESN: Source [Diell Ho:
Well ID; 03000011212 = B T
' CHglency and Birgctlon from Rosd Inerasction:
Om WERT SIDE OF SFRINGERCC, 1117 ¥aRNS S00TH - SYCAMORE
Elgvalon:
Lalibde: 4244755 Well wner; CHARLEY MCUIEEA
Longliade: -85 [0S05 Wt;LZiﬁua;gan Cwivar Adedreas
T2 SHRIM 372 SPRINGEROOR
Mathod af Colleshion;  GPE 514 Posilioring Swp &4 Ol CITSE G .; A% 53 OrSEGED KM 49078

Cirillotefy Mmoo :  Holary
Wedl Deplh: 10500 f
Wall Typs. Hpw

W'ell Uiga:  Fousahokd
Dae Completed: 4222719

Crplng Type: Puil paslic
Caxing .ol Lalvenl wa dadglued
Cating Filing: SFale parkartrap

Hulght:  1.004. abowr graoe

Glgmmar 530 e o 10060 W depib SDA. 27 00

Bwrehale: B0 A B RCENH dAspdh

Fump Metalled:  res Pumg Irctallation Only: kg
Fump ciallalbin Dade: 3232000 HP: 075

Manyipciurar; 8%, Mchprald Purgs Ty iz Sulbiresrniohe
ModH Hamber:  S107EF2 Purg Capasly; 18 SRBA
Drap Plpe Langth:  a0d0# Pumg Ynhags:

D Flge DEabneier: 100 N,
Oraw Dovwn Jed UWaed: Ko

Crliing Racord I

Freppure Tenk Inaipdled:  veg

Pressurg Tank Typs; Chigphragmtls dder

Manilacturer:  Crher

Medsl Mtbar:  [E126R A= Tank Capaocly: 35.0 Liglons

Fragaurs Balial Yl [neslled : un

ERdlg Wodar Lavel: 300 1, Bukuy Crade
Wrall Yiald Tasl: YVield Teal Melhad: - Farmatlan Dssrigilon Thickness | Tarits
Puirmir Ircal 505 0 3Har | 00 hrs. 3t g0 QP Cluy £ Surd 4041 4 [0

=and a7 Ix 1.0

Eray Llay 5] 3700
Sergan Msalled; Yoy Fitar Packed: Ma Zand WaGrawal Fee a0 4 (K]
Soraen Diamalgr; 430 n Blamk: 1,40 0. Aboyve Sand Fine 1100 53,0 |
Gorasn Makanmal Type:  5amiezs shad-slated Gray Clay 23 0] w3 0 |
Slot Langth Sel Bsvwapr Sand WhiGrweel Fre 1.2 M 195 a0
1500 4.0 4, N0t gnd IESCOH |

Fittings: Moonrana packar

WeaM Growed: fes
Grauting Mabarial
Buantanile shrey

Ernulmg Mwiht;  {iraL1 Hpa CUbsIde casing
Bags Addilves Drapinh
6.0 M Ak oLyt

Genpgy Femprks.

Walihaad Compldlon:  Ftle:: adapler |2 irehps abode Qraee

Neprast Soures +f Posmbla Coblaminaion:
Typr Dlstamte
SRpNE 1ank TER

Cwradlion
I, |

Dor[[|urey Plpchbnep Chagratnr Mapna:  WANC MCKEAGUE

Employmend: Emplnyes

Pump Inctallr:  MIKE S-FL|FME- AGEA
nirector Type: WAl Wall Onling Snntrazinr

Feg Mo 1315973

Barslteos Mame:  Kalc YWell Critg
Bucalrnas Address 1479 E Mchigan, Baille Crogk, M), 49014

Water Well Confractor's Gertiflcatian

Prlg wod] Wzt o led wniden Py supasdsion aid This reparl is ten 4o e besk ol
iy b s e ado beidl,

SlHmpLFe ST Fo e fvmd 1O e b Drale

Send Bl Rararks:

CHhgr AempekB] Fank Bancdaciuner DURSMAL

ECP-&017 (drFiim Fage ' uln

Gearaclor  FERE0i0 11052 4



==
DES:

Water Well And Pump Record
Complatian is required undar euthariby o Part 127 Aol 368 P& 1374,
Folury io gomply is a Tigdameanor

(Wellogic)

Import 1D
[Toe Wa- [ Freemit Mo Condy! Alkegan |Towhzhip: Crieaoa
| TowrnHorge. |Sechian:  |[Well Sislns; WEIN: Sourcs DVell Ma:
QiM A Tw 77 AiHya
r
W El I I D . D3 D D D D D 4?59 Dixtanoor and Cergejinn from Apgd Intaraactan:
1000 FEET WEST SPA1MG BACTE; 100 FEET SCHITH PRAIA IEWS"HIO DA
Bl b !
Labilude: 4Z 44355347 Al Dwner: PRAIR EWCHID DEY
Longinge:  -A5 705 4%5E Wi'nln Aupdreny Qwrar Agdraas
. FRAIRIEWAZSSD DI IVE LOT 1o PAAAIEW O [HAIWE LET 1]
Method al Callaction:  Inic'paiaicn Map CTSEGE M1 457A (31 SEG0D. ] 48048
Crlsng Mathoed:  Anlary Fump ngfglled; Mo
Wall Cmplh: 145 00 E gl yym:  Tasl wed Fregsures Tenk nstalled:  Po
Wl Typs: MNew Data Compleed: G64d020H13 Preysurg Rpisgl Vakey Ingtpiiag: Mo
Coatlmg Type:  PYC pluelic Haight:
Lasing Jamd:  LInknodn
Camng FiHmg: Mana
Moarrsdber: 500 00 1c 140.00 . el
Borahole: E Ein ip 145 0] A dapih
Statle Waler Lewel  F.00 0 Below Grade i i Dapiih Lo
Wedl ¥lad Tost: Vinkd Texl Methad:  Tast pump Formaion Dwseriphian Thickneaa | 5 ibor
Purpng lguvel B1 00# atar A SO hee &1 51 GIPR Sl & Grawel A0 RO
Gray Clay 57.00 137.06
SN0 Warar Bagnrg wirgedl L] 145,08
Sermed Iinselled; Yes Fliter Packed: Yuy
Socrean Duameter: 5 00 in [CIET
Hergmn Matgrial Typa:  PUC-slaled
Giot Length S BEafwrear
1540 S0aH 14000 - and 148 0G4
Fangs! Lnkrawn
‘Wl Grguin]: ‘Tas Grouwimg Menod:  Lakrown
Groutihg Malarial Bags  Addlllvae Depth
Bzptariaz E’l.llr:f 12.00 Hone Lght 19 12U E Emhgy’ Faamarks:
!
Walihmaad CompiMien: 2 inches abava grace
Hearesl Saourss of Pogalle Sontommaton: Dnlling Mpchany Dpsratar Hame:  MITGH VIGEERY
Type Dislanca Dlrectlan Employmant: Emplayea
Sepkciank 1900 1. Soutlease
Contrasiar Type: wiale Well Orlliap Coalractor Feq) Mo: 0% 1700
Buwinass Medie. KRag WELL DR_G MC
Eusdrnepag Bobdrags:
Water Well Contractior's Cartifloation
Thiz aal wiae dnllad pndar iy Eyparnd 20 afd fis rapaH s 10k % e bestal
My Hoowhadge drd aliel
S|EHB|I.H'G al Hu-gialeud Coambegedat Ll T3
GEfieksl Rémnathy:
CHhmt ok
EQF-Z017 1420 95 Faga 1al 1 Hube 2l Michigan T2 4 0] PeA




DEL

import 1D

Water Well And Pump Record
Cormoletion is raguired undar authorite o Pad 127 &gk 3638 PA 1078,
Failurg Ea eampdy 12 3 Tusaerigannr

(Wellogic)

Tax [y

Frarmik b Cenbndy: Allegan
g

TORMERID:  Ca3600

Elaralioes!
Lalilwy: 42.44F25]
Langdude: -BS 00738

TownFangs; |Secllen: |weil Stalme:

WESM: Souree IDWall Hg:

Well |D: 03000004581 e A

Distarmit akd Direolipn frarme Rosd IHlsiesctioh:
10 MILE HQRTH OF 1L2M3 AYE, B0 FEET WEST OF 18TH 5T

Wall Changr:  RICHARI RCLSE

Well Addrmys:
20 1E8TH STREE™

'

Charner Address:
23 18TH =THEET

Mathod of Collection:  Address Kaliching House Bumncr OTREGD KAl 49074 OTSEGO, Ml 49076
Onlling ethod:  Cakle Tocl Fumg Ingtalled:  Fes Fmp Inalplallon Only: Mo
Wl Dpypdh: IR0 Wall Usa: Hansehoid Py Inatalanon Dai: HiE: q.5%)
Wedl Tw'pa: Hecfacemienl Daks Complesed: 402003 Manulaciurer:  Ninl & 'Waling Pump Type:  Submiersiie
Caning Typ#!  Slesl - ko Heigh: Mode| Hubibser; Pmp Capaclky: 10 5P
Caping Jalni- Trroadad % coopled Cirtpt Pt Lamggbie: Z7.00 0 Aump Yalgge:
Capng Fihing:  Mang Orgp Papes Dngmss bar Omihing Rmenrd 10
Oraw Dwrn Seal Waad: Mo
[Hameder: .00 00, 1o 33 00O 1t repd Pro=sure Tank nslallad: res
Pregxite Tank Typa:  Linknawn
Blarylacidre  Wal X Tl
Elgrahinia; Mol Numbarn 217 Tank CRpaerty: 370 Gallare
Prasspre AnllM YWakve ngtalad: M
Slalsc Waler Levesl: 2240 11 Dddow Gradke . . h
Wall Verkd Tasl: iald Toat Methad: Funger Futralioe (éoctpio Thickness | “FET T
PLmpinglewal 000 F aHae 1 00 bre ar 30 SPR Clay 2z a0 27 00
=and & Llar (LR (R] 1230
Giravel CLarss [k 11 JE.00
Screwn Inxiadled: s Filar Pachad: Mo
Sctean Dlavmber: 300 o, Blank: 1.00M0 Abtyve
Serenr Masmriel Type  Slamlass dae wine wrapped
St Lengih Sat Barwern
) Qi 3090 B FADUHR a0 JRanH
Flkbmge Maoprans pache
gl Grguted: Y33 Groanlng Maibmd:  Linkmgwn
Grouling Mapyral Bagn  Addiniues Db
Bentonic ".|Lr|'" £.00 Morie LLED 14 b2 33,40 4. Eunlngﬁl HAemarks:
Trallhpd Complspn:  Hidesc gdapear, 12 ircbag anosse gQrack
Mearest Source of Poasiobe Comtaminatian: Crilling Machavs Cperalar Hame: | RICK MILLCA
Type (LH 1T [Rramlioh Employinem:  Eirpleyae
SeHc1ank 751 Wik
Conlracior Typed, YWaber Wel On Iing Grndrachor Feag Ha: 021263
Abandonwd Wall Plugged:  Yag Eugnesg Mama: kL FR WELL DIRLG GO
Eugmays Addnegs:
Watar Wall Sonliaelors Carlilizalion
Triz wal waE driladunder my sipsreisian ard BiE iepat w1 intha bas o
Thaaing Femaiad: my knowiE]e ard balak
Signatura of Raglstarsd Condractr Dxta
General Remnarks:
Oifver A=marks:
ECP-2017 ;42011) Faga - af i Srale arkighigan il L s LT O




€S

Water Well And Pump Record

Completion s requitad uader aadhantg ol Part 127 Asl TER PR 1973
Failure 1o comply is 3 misdemeaancr

(Wellogic)

import |0
TaX Mo | Patririda Wo: County: Alagan | Township: Osrgn
TownAsnge: |Secham: |Well Ziaiun: WIEEH: Soistcm |IVWeIl Ko
oM 12 27 Avdlve
WEII I D l 030000 1 1 B?B Dlgtmnee end Omecilon Iram FAasd Intarggetion:
1" W summit palh B 44F N st panl dr
Elahallon:
Latliie. 42 43362 el Cal:  Wals Ceraludion
Lﬁﬂﬂihldl': S 7N Tl Bre R . ﬂ Qyerar Addndgn-
284 B it Path EQT1 Sl Ad
Miathod o Callechon GRS 510 Posrmming See S 00 (N5AgE. WIAS0TE - Kalamazop, 'l 45044
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Introduction

Fishbeck, Thompson, Carr & Huber, Inc. (FTCH) has prepared this Technical Memorandum on behalf of Land and
Resource Engineers (LRE) and the Allegan County Drain Commissioner to further evaluate hydrogeological
conditions in the vicinity of the Baughman Drain, located in Otsego, Allegan County, Michigan. Preliminary
evaluation of the site was documented in Technical Memo 1, Baughman Drain Hydrogeological Evaluation
(FTCH, April 6, 2018).

The preliminary hydrogeological evaluation indicated the proposed installation of underdrains and
improvements to existing surface water drainage features would be expected to lower groundwater elevations
throughout much of the study area, but that further evaluation was recommended prior to final design. The
additional study included the following:

e Review of previous investigation results and published geological/hydrogeological data for the area;
e Installation of 12 piezometers to provide more data regarding the hydrogeological conditions;

e Single-well hydraulic conductivity tests at the new piezometers to estimate the aquifer hydraulic
conductivity;

e Installation of stream piezometers to evaluate the hydraulic connection to the aquifer;
e Streamflow gaging to estimate stream discharge; and
e Groundwater flow mapping to confirm groundwater flow conditions.

The additional data was evaluated and incorporated into a three-dimensional numerical groundwater flow
model to corroborate the previous analytical groundwater flow modeling efforts. The model was used to
provide a greater level of confidence regarding the estimated effects of underdrain installation and
improvements to the existing surface water drainage.

Hydrogeological Investigation Methods and Results

General Hydrogeologic Setting

The study area is located just south of the city limits of Otsego, Allegan County, Michigan. Hydrologically, the
study area is bounded by the Kalamazoo River to the north and Pine Creek to the west as shown on Figure 1.
Baughman Drain joins the Pine Creek impoundment approximately one mile west of the subject neighborhood.
Figure 2 depicts the boundaries of the Baughman Drain District and surface elevation contours. The subject
neighborhood is also surrounded by three tributaries to the Baughman Drain as illustrated on Figure 3. Branch
No. 1 begins near the southeast corner of the study area, flows due west, then angles northwest where it joins
Baughman Drain. Branch No. 2 also begins near the southeast corner of the study area and flows due north
where it joins Baughman Drain. Branch No. 3 begins on the far east boundary of the study area, flows due west
and joins Branch No. 2.

According to Quaternary Geology of Michigan (Farrand, W.R. and Bell, D.L., 1982), the entire drainage district
lies within an area of glacial outwash sand and gravel and postglacial alluvium. The piezometers and soil borings
drilled for this and previous investigations confirmed the generally coarse-grained texture of the geology in the
study area.
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Piezometer Installation

Twelve piezometers (PZ-9 through PZ-20) were installed at the locations shown on Figure 3. These piezometers
were installed from July 9 through 11, 2018, by Job Site Services of Cedar Springs, Michigan, using a direct-push
drill rig. The piezometers were constructed of 2-inch-diameter PVC casings, and 2-inch-diameter, 5-foot long,
0.010-inch slotted screens. The screens were generally set approximately 10 to 15 feet below ground surface
(bgs), except for PZ-20 which was installed adjacent to PZ-8 into a deeper aquifer beneath a confining clay layer
with a screen interval of 34-39 feet bgs. The stratigraphy encountered during drilling at each location was logged
by a geologist from FTCH. After installation, the top-of-casing elevations were measured by surveyors from LRE
to the nearest 0.01 feet. The construction details are summarized in Table 1 and the boring logs are included in
Appendix 1.

The geology encountered at PZ-9 through PZ-20 was generally similar to earlier investigations (PZ-1 through
PZ-8). The soils typically consisted of sand or sand and gravel mixtures; the sand size ranged from fine- to
coarse-grained. Finer-textured materials (i.e., silts and clays) were rarely observed except for PZ-20, which
encountered silty clay and clay between 13.5 and 20 feet bgs. This correlates with the geology encountered in
PZ-8, SB-3, and SB-5 of previous investigations. Other exceptions included PZ-19, which encountered
approximately 2 feet of clay-rich strata, and PZ-6 of the previous investigation, which indicated sand with silt
throughout. Logs for the previous investigations are also included in Appendix 1.

Hydraulic Conductivity Testing

Single-well hydraulic conductivity tests (slug tests) were conducted in all the new piezometers. These tests were
conducted by inducing a “slug” of water by vacuum or pressure and recording the return of the water level to
static conditions once released. The data were analyzed using the Bouwer and Rice method (1976). The resulting
hydraulic conductivity values indicate how rapidly groundwater can move through the aquifer. The results,
summarized in Table 2, range from 53 to 289 feet per day (feet/day) with a geometric mean of 99.6 feet/day.
These results are consistent with the screened aquifer materials. The slug test analysis graphs are included in
Appendix 2.

Stream Piezometers

In addition to piezometers PZ-9 through PZ-20, streambed piezometers were installed by hand at several
locations along the drains (see Figure 3). Drive-point piezometers (DP-1 through DP-6) consist of 1.25-inch
galvanized casings with 3-foot long, 0.010-inch slotted stainless-steel drive-point screens. These drive-points
were driven approximately 4 to 5 feet below the streambed to evaluate groundwater elevations and vertical
hydraulic gradients between the aquifer and the surface water. After installation, the top-of-casing elevations
were measured by surveyors from LRE to the nearest 0.01 foot. Expendable point piezometers (EXP-1 through
EXP-9) were also installed below the streambeds to provide additional information regarding vertical hydraulic
gradients. These measuring points consist of 3/8-inch HDPE tubing attached to a 0.5-foot long stainless-steel
screen driven below the streambed. Construction logs for the DP and EXP piezometers are included in
Appendix 1.

The vertical hydraulic gradients at these locations are summarized in Table 3. The vertical gradients were all
negative indicating upward groundwater flow or discharge from the aquifer to the drains (gaining streams). The
exception was EXP-3 where flow was neither upward or downward; this may be due to the very coarse-grained
material encountered at this location.
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Streamflow Gaging

Streamflow was measured at nine locations (SF-01 through SF-09) illustrated on Figure 3. The streamflow
measurements were conducted in accordance with U.S. Geological Survey (USGS) methods and the results are
presented in Table 4. These flow rates were used to assist with groundwater model calibration.

Groundwater Flow Mapping

Water levels were measured at all site piezometers, staff gages, and drive-point piezometers on July 24, 2018.
The water level measurements were converted to groundwater and surface water elevations as summarized in
Table 1. The groundwater elevations were contoured as depicted on Figure 4. This groundwater elevation
pattern is consistent with previous investigations. South of Branch No. 1, groundwater flow is marked by a steep
hydraulic gradient. Between Branch No. 1 and the Baughman Drain, beneath Prairiewood Court, a groundwater
mound is present , suggesting a divergent groundwater flow condition with movement toward the north, west,
south and east. East of Branch No 2, groundwater flow is westerly to northwesterly. Deflections of the
groundwater contours are depicted on the map and indicate venting conditions to the various drains.

Groundwater Flow Model

The data from the hydrogeological investigations were used to develop a three-dimensional, numerical
groundwater flow model. The simple groundwater flow model used for the preliminary evaluation was an
analytical solution and only allowed constant values for input parameters such as aquifer thickness, hydraulic
conductivity, and stream conductance, thereby limiting its ability to simulate real-world conditions. The
numerical groundwater flow model utilized during this evaluation allows variable inputs for all these parameters
and thus can simulate the hydrogeological conditions more accurately. The following sections briefly describe
the model development and predictive simulations; detailed technical information regarding the model setup,
sensitivity analysis, and calibration is provided in Appendix 3.

Model Conceptualization

A conceptual site model of groundwater flow was developed based on the hydrogeologic characterization. The
conceptual model outlines the assumptions of the groundwater flow system used to guide the groundwater
model development.

The site is bounded by two major hydraulic boundaries: the Kalamazoo River to the north and Pine Creek to the
west (see Figure 1). Groundwater and surface water within the subject area discharge to one of these surface
water bodies. Additional loss of water is through evapotranspiration (ET). Within the study area, leakage of
groundwater to deeper aquifers is assumed to be negligible based on low-permeability strata at depth. Rain that
falls onto the subject neighborhood will either flow overland toward Baughman Drain and its tributaries, or
infiltrate (minus ET) and recharge the groundwater system. Baughman Drain and its tributaries flow to Pine
Creek. Some groundwater may underflow Baughman Drain and its tributaries before discharging to either Pine
Creek or the Kalamazoo River. Minor tributaries to Pine Creek also exist within the model domain. Southeast of
the subject neighborhood, an area of higher topography runs northeast to southwest and appears to form a
surface water and groundwater divide. Regional geologic information indicates the overall geology is
predominantly coarse-textured materials; however, variations in the hydraulic conductivity of the
coarse-textured materials or minor deposits of fine-grained material may have a significant effect on
groundwater flow.
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Model Software Selection and Model Setup

The conceptual model outlined above was converted to a three-dimensional, finite-difference numerical model
(MODFLOW, McDonald and Harbaugh, 1988). The software package Groundwater Vistas (Environmental
Simulations, Inc., 1996-2017) was used for pre- and post-processing the MODFLOW packages and results.
Figures and other information with respect to the model setup are included in Appendix 3.

The model grid consists of 259 rows, 300 columns, and 3 layers with 164,406 active cells. The cell size generally
ranges from 20 feet by 20 feet within the subject neighborhood to 100 feet by 100 feet outside of the focus
area. The western and northern boundaries are composed of river nodes to simulate the Pine Creek and the
Kalamazoo River (see Appendix 3). The elevations for the river nodes were estimated using USGS topographic
guadrangle map. The southern and eastern boundaries were set as no-flow or streamline boundaries based on
groundwater flow lines oriented perpendicular to the regional water table contour map developed by USGS and
the Michigan Department of Environmental Quality (MDEQ). To the southeast, constant head nodes were
established based on the regional groundwater flow map; these constant heads are set at a distance great
enough from the area of interest so it would not significantly affect the simulation results.

Baughman Drain and its tributaries were modeled as river nodes except for the headwaters of the tributaries
which were set as drain nodes (see Appendix 3). The elevations for these local drains were established using
data from the streambed piezometers and staff gages. Recharge was initially set to 15 inches per year based on
data from the MDEQ’s Groundwater Inventory and Mapping Project (GWIM, MDEQ/USGS/MSU, 2005)

The aquifer geometry was constructed based on area supply well logs from the MDEQ’s Wellogic database and
the logs of the investigation borings. Appendix 4 includes figures illustrating the aquifer geometry which were
developed using GMS - Groundwater Modeling System (Aquaveo, 2019). Ground surface elevations from water
supply well records and the investigation borings were imported into the model for the upper boundary of the
model. The top of a basal clay unit was selected and interpolated for use as the base of the model (see
Appendix 4). For the purposes of this modeling effort, most of the model domain appears to consist of a single
unconfined aquifer. However, the aquifer thickness between the ground surface and the top of the basal clay
was divided into three equal layers so that in some areas low-permeability units could be simulated. One of
these low-permeability areas exists beneath Branch No. 1 of Baughman Drain; this clay unit was simulated as
Layer 2 near PZ-8/PZ-20. In addition, substantial clay units were designated along the eastern border in Layers 1
and 2. These low-permeability units are depicted in the hydraulic conductivity distribution figures in Appendix 3.

Preliminary Calibration and Sensitivity Analysis

The model, set up as described above, was calibrated to the hydraulic heads measured on July 24, 2018 (Figure 4
and Table 1). Additionally, the model was calibrated using stream flux measurements for Baughman Drain and
its tributaries. For the initial calibration, constant values were used for hydraulic conductivity. Preliminary
calibration resulted in a residual sum of squared error of 33.6. Additional calibration was needed, but a
sensitivity analysis was performed first to evaluate the sensitivity of the model results to changes in each of the
parameters and to further understand the hydrogeologic system.

The sensitivity analysis was performed using an automated parameter estimation program (PEST, Doherty, J.,
2016). The sensitivity analysis indicated the most sensitive parameters were hydraulic conductivity and
recharge, but also that the conductance of the drain and river reaches near Prairiewood Court were moderately
sensitive.

Although the overall preliminary calibration statistics were within an acceptable range, the difference between
simulated and observed heads was still greater than 1 foot along Prairiewood Court and the groundwater flow
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characteristics, in particular the groundwater mound, were not adequately represented in the model solution.
Due to this inaccuracy, additional calibration was considered warranted.

Model Calibration

To further improve the model calibration, the automated parameter estimation software PEST-ASP (Doherty,
2016) was used. An advantage of PEST-ASP is the use of “pilot points” which allow the user to assign a beginning
parameter value at multiple locations throughout the model domain. Each pilot point is assigned an upper and
lower bound for that parameter based on prior knowledge, in this case based on the typical hydraulic
conductivity range for the various glacial and alluvial deposits. PEST then completes a series of iterative model
runs varying the parameters during each execution until the best solution is calculated to most closely match the
observed values of head at the head targets. In this case, PEST-ASP estimates the hydraulic conductivity value at
each pilot point and each model cell in between using a kriging interpolation method. PEST-ASP was also able to
incorporate the hydraulic conductivity data where the slug tests were conducted. River conductance, drain
conductance, and recharge were also included in the PEST-ASP run.

The PEST-ASP run resulted in a well-calibrated model with a residual sum of squared error of 2.92. The simulated
heads matched the observed heads closely and the calibration statistics were well within acceptable ranges. In
general, a well-calibrated model has a scaled residual standard deviation of less than 10 percent; the scaled
residual standard deviation for the calibrated model was 1.3 percent. The full head calibration statistics are
presented in Table 5. The stream flux for the calibrated model was also within the same order of magnitude as
the observed stream flux. The hydraulic conductivity fields generated by PEST for each layer are included in
Appendix 3 as well as other calibration details. The calibrated uniform recharge value was 19 inches per year;
this is higher than observed estimates but may be due to significant rainfall that occurred two and three days
prior to the static water level measurements.

Predictive Simulations

The calibrated model was used as the starting point for predictive simulations. Two proposed underdrain layouts
were simulated. Layout 1 includes an underdrain beneath the roadway of Prairiewood Court with a beginning
elevation of 704.9 feet above mean sea level (amls) and an ending elevation (at Branch No. 1) of 701.6 feet amsl
(see Figure 5). Layout 2 includes an underdrain placed along the back property lines of the parcels along the
north side of Prairiewood Court with a beginning elevation of 704.5 feet amsl and an ending elevation of

701.3 feet amsl (see Figure 6). Both Layout 1 and Layout 2 also include a proposed underdrain beneath Elm
Street with a beginning elevation of 705.8 feet amsl and an ending elevation of 702.6 feet amsl (at Branch No.2).
The underdrains were all simulated as a 1-foot-diameter pipe with a hydraulic conductivity of 3,000 feet/day.

Simulation 1 (Figure 5) illustrates the predicted groundwater elevations in the study area using Layout 1 and
with no cleanout of Baughman Drain or its tributaries. Note that the estimated basement elevations are
included for some residences for comparison.

Simulation 2 (Figure 6) illustrates the predicted groundwater elevations in the study area using Layout 2 and
with no cleanout of Baughman Drain or its tributaries.

For Simulations 3 and 4, the elevations of Baughman Drain and its tributaries were adjusted based on the
proposed cleanout elevations from stream survey profiles provided by LRE. The elevations were dropped to the
elevations provided by LRE along each profile plus 1 foot. This additional foot was included as a conservative
measure so that the model simulations do not overestimate the effect of deepening the drains. The river and
drain nodes for these reaches were assigned a streambed hydraulic conductivity of 10 feet/day. This may be low
based on the average hydraulic conductivity of the aquifer of 99.6 feet/day but will also provide a reasonable
safety factor. The LRE profile is included in Appendix 6.
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Figure 7 illustrates Simulation 3 which includes Layout 1 with simulated cleanout of Baughman Drain and its
tributaries.

Figure 8 illustrates Simulation 4 which includes Layout 2 with simulated cleanout of Baughman Drain and its
tributaries.

The results of the groundwater modeling and predictive simulations are summarized as follows:

e Comparison of Figures 5 and 6 indicate Layout 1 is more effective at dropping water levels along
Prairiewood Court and Layout 2 is only marginally more effective for parcels north of the Prairiewood Court
parcels.

e Comparison of Figures 7 and 8 illustrate that the cleanout of Baughman Drain and its tributaries improve the
overall drainage substantially for either underdrain layout, especially for parcels further north along West
Sycamore and Oak Streets. Drawdown is predicted to be at least 1.5 feet greater along Oak Street with the
drains cleaned out rather than just the underdrains.

e The underdrains and drain cleanouts are less effective for the EIm Street neighborhood; this may be due to
groundwater under pressure due to the hills to the east and southeast. Still, cleanout of the drains reduces
groundwater levels in the EIm Street and East Sycamore Street areas by approximately 0.5 feet compared to
only underdrain installation.

e All simulations estimate that water levels will be below the estimated basement elevations shown on
Figures 5 through 8 except for the eastern most parcel on Sycamore Street with no drain cleanouts.

Discussion and Model Limitations

Despite the extensive data collected in this and previous investigations, the exact cause of the groundwater
mound observed beneath Prairiewood Court is uncertain given the available data. It is possible the groundwater
mound is caused by upward leakage from a deeper aquifer; insufficient data is available to completely evaluate
this possibility. However, if this is the cause, the underdrains would still drop the water table to the level of the
underdrains. Another possible cause is unknown areas of low-permeability deposits. Although all the
piezometers (besides PZ-6) documented relatively permeable materials, it is possible lower-permeability
deposits exist between piezometers. For example, there are fairly large distances between PZ-16 and PZ-3, and
PZ-18 and PZ-10. Low-permeability deposits in this area could inhibit groundwater flow toward Baughman Drain
and or Branch No. 1. This is considered unlikely given the overall distribution of the piezometers and the lack of
low-permeability deposits encountered. More borings could be drilled to fill in data gaps; however, the
combination of underdrains and drain cleanouts are likely to reduce water levels over most of the study area
given the prevalence of high-permeability material as encountered in the piezometers and measured by the slug
tests. A third cause could be attributed to artificial recharge in the area (i.e., leaky water supply lines or storm
sewers, etc.); however, there are no known sources of artificial recharge. There is a catch basin located on the
south side of Prairiewood Court; but based on groundwater modeling and runoff calculations, this would not
appear to contribute sufficient recharge to cause the relatively large groundwater mound.

As with any groundwater model, the accuracy of the simulation results may be limited by the accuracy of the
input parameter estimates and the simplifying assumptions used to construct the flow model. The primary
limitation for this flow model is the lack of measured data outside of the subject neighborhood. Even within the
subject neighborhood, 20 piezometers have been installed to evaluate an area of over 130 acres. The highest
density of measured data was collected in the vicinity of Prairiewood Court; inputs for outlying areas were
limited to interpretation of published data. Supply well logs in outlying areas were used to evaluate
hydrogeologic conditions, but supply wells are relatively sparse in some areas.
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Despite these limitations, the groundwater flow model is considered the best reasonable method to predict the
effects of the proposed underdrains and cleanout of Baughman Drain and its tributaries. Model calibration was
well within accepted standards and the calibration generally correlates with the overall hydrogeologic
conceptual site model.
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Table 1 - Summary of Well Construction and Static Water Level Elevations
Additional Hydrogeological Evaluation - Baughman Drain

Page 1 of 1

February 2019

Measuring Screen

Point Depth to Groundwater Depthto ([Surface Water| Screened | Midpoint

Elevation [Measurement| Groundwater Elevation [Surface Water| Elevation Interval Elevation Date
Location (ft msl) Date (ft) (ft) (ft) (ft) (ft bgs) (ft) Installed
Pz-1 712.85 07/24/18 6.83 706.02 - -- 6-11 8.50 2017
Pz-2 712.34 07/24/18 7.73 704.61 - -- 6.5-1.5 9.0 2017
Pz-3 711.54 07/24/18 7.16 704.38 - -- 6.5-11.5 9.0 2017
Pz-4 712.03 07/24/18 5.88 706.15 - -- 6-11 8.5 2017
Pz-5 711.70 07/24/18 4.88 706.82 - -- 4.5-9.5 7.0 2017
PZ-6 712.19 07/24/18 5.07 707.12 - -- 4-9 6.5 2017
Pz-7 712.08 07/24/18 5.20 706.88 - -- 3-8 5.5 2017
Pz-8 713.09 07/24/18 7.01 706.08 - -- 4-9 6.5 2017
Pz-9 712.57 07/24/18 7.80 704.77 - -- 10-15 12.5 2018
Pz-10 712.03 07/24/18 7.94 704.09 - -- 10-15 12.5 2018
Pz-11 710.11 07/24/18 6.40 703.71 - -- 10-15 12.5 2018
Pz-12 712.46 07/24/18 5.75 706.71 - -- 10-15 12.5 2018
Pz-13 712.47 07/24/18 5.75 706.72 - -- 10-15 12.5 2018
Pz-14 712.38 07/24/18 7.31 705.07 - -- 10-15 12.5 2018
Pz-15 712.90 07/24/18 5.54 707.36 - -- 10-15 12.5 2018
Pz-16 712.20 07/24/18 5.67 706.53 - -- 10-15 12.5 2018
Pz-17 711.89 07/24/18 6.54 705.35 - -- 10-15 12.5 2018
Pz-18 710.94 07/24/18 5.54 705.40 - -- 10-15 12.5 2018
Pz-19 716.21 07/24/18 6.87 709.34 - -- 10-15 12.5 2018
Pz-20 713.09 07/24/18 4.96 708.13 - -- 34-39 1.5 2018
SG-1 707.05 07/24/18 0.32 - - 704.04 - - 2017
SG-2 705.62 07/24/18 1.20 - - 703.49 - - 2017
SG-3 704.66 07/24/18 0.42 - - 701.75 - - 2017
SG-4 702.18 07/24/18 0.78 - - 699.63 - - 2017
SG-5 704.51 07/24/18 1.01 - - 702.19 - - 2017
SG-6 708.68 07/24/18 0.02 - - 705.37 - - 2017
SG-7 706.08 07/24/18 0.30 - - 703.05 - - 2017
SG-8 707.64 07/24/18 0.14 - - 704.45 - - 2017
DP-1 707.86 07/24/18 3.81 704.05 3.88 703.98 0.84-3.84 2.34 2018
DP-2 706.34 07/28/18 2.82 703.52 3.07 703.27 1.39-4.39 2.89 2018
DP-3 705.04 07/24/18 2.59 702.45 2.72 702.32 1.66-4.66 3.16 2018
DP-4 703.82 07/24/18 2.90 700.92 3.07 700.75 1.13-4.13 2.63 2018
DP-5 704.42 07/24/18 2.79 701.63 2.98 701.44 1.38-4.38 2.88 2018
DP-6 706.69 07/24/18 3.17 703.52 3.34 703.35 1.16-4.16 2.66 2018
Footnotes:

ft msl - Feet above mean sea level
bgs - Below ground surface

Z:\2018\180488\WORK\Rept\Additional Hydro Invest\Tables\TBLO1_WellConstruction.xIsx

2/11/2019



Page 1 of 1

Table 2 - Summary of Hydraulic Conductivity Testing
Additional Hydrogeological Evaluation - Baughman Drain

February 2019
Well Screen Slug
Depth Well Depth Length | TOC (ft | DTW (ft) | GWE | Displacement K
ID Method (ft) Elev. (ft amsl) (ft) amsl) 7/23/18 | (ft amsl) (ft) (ft/day) Remarks
PZ-9 Vacuum 15 697.57 5 712.57 7.79 704.78 5.83 108.1 |Fine to coarse Sand
PZ-10 |Vacuum 14 698.03 5 712.03 7.92 704.11 7.01 96.1 |Fine to v. Fine Sand
PZ-11 |Vacuum 15 695.11 5 710.11 6.40 703.71 4.34 76.3 |Sand and Silt, Fine to v. Fine
PZ-12 |Vacuum 15 697.46 5 712.46 5.73 706.73 1.14 105.3 |Medium Sand
PZ-13 [Vacuum 15 697.47 5 712.47 5.72 706.75 4.74 132.4 |Fine to coarse Sand
PZ-14 |Vacuum 15 697.38 5 712.38 7.30 705.08 5.34 88.6 |V. Fine to Fine Sand
PZ-15 |Vacuum 15 697.90 5 712.90 5.52 707.38 4.05 82.9 |V. Fine Sand
PZ-16 [Vacuum 15 697.20 5 712.20 5.66 706.54 2.77 134.1 |Find Sand, trace Med./Coarse
PZ-17 |Vacuum 15 696.89 5 711.89 6.53 705.36 478 98.1 |Fine Sand
PZ-18 |Pressure 15 695.94 5 710.94 5.54 705.40 4.45 53.3 |Find Sand, trace Med./Coarse
PZ-19 [Vacuum 15 701.21 5 716.21 6.87 709.34 4.83 289.9 |Sandy Gravel/Gravel
PZ-20 [Vacuum 39 674.09 5 713.09 4.96 708.13 4.85 57.9 |Sandy Gravel/Gravel (Deeper Aquifer)
Abbreviations:
ft amsl - feet above mean sea level Average 110.3
TOC - Top of Casing Geometric mean 99.6

DTW - Depth to Water

GWE - Groundwater Elevation
SWL - Static Water Level

K - Hydraulic Conductivity

ficeh 2/11/2019
Z:\2018\180488\WORK\Rept\Additional Hydro Invest\Tables\TBL02_SlugTest_Results_2019_0208.xIsx




Page 1of 1
Table 3 - Vertical Hydraulic Gradients
Additional Hydrogeological Evaluation - Baughman Drain

February 2019
Measuring Depth to Surface Screen
Point Depth to Groundwater Surface Water Screen Top of Elevation
Monitoring | Elevation | Groundwater** Elevation Water Elevation Interval Screen Difference Vertical
Location (ft) (ft bmp) (ft msl) (ft bmp) (ft msl) (ft bgs) (ft bgs) (ft) Gradient*

DP-1 707.86 3.81 704.05 3.88 703.98 0.84-3.84 0.84 0.84 -0.08
DP-2 706.34 2.82 703.52 3.07 703.27 1.39-4.39 1.39 1.39 -0.18
DP-3 705.04 2.59 702.45 2.72 702.32 1.66-4.66 1.66 1.66 -0.08
DP-4 703.82 2.90 700.92 3.07 700.75 1.13-4.13 1.13 1.13 -0.15
DP-5 704.42 2.79 701.63 2.98 701.44 1.38-4.38 1.38 1.38 -0.14
DP-6 706.69 3.17 703.52 3.34 703.35 1.16-4.16 1.16 1.16 -0.15
EXP-1 -- 0.33 -- 0.19 -- 1-1.5 1.0 1.0 -0.14
EXP-2 - 0.37 - 0.35 - 3-35 3.0 3.0 -0.01
EXP-3 - 0.51 - 0.50 - 3-3.5 3.0 3.0 0.00
EXP-4 - 0.68 - 0.45 - 2.5-3 2.5 2.5 -0.09
EXP-5 - 0.44 - 0.43 - 2-2.5 2.0 2.0 -0.01
EXP-6 - 1.25 - 1.06 - 2.5-3 2.5 2.5 -0.08
EXP-7 - 0.59 - 0.22 - 2.5-3 2.5 2.5 -0.15
EXP-8 - 0.44 - 0.14 - 2.5-3 2.5 2.5 -0.12
EXP-9 - 0.2 - 0.05 - 2.5-3 2.5 2.5 -0.06

Abbreviations/Acronyms:

bmp - below measuring point

bgs - below ground surface

ft msl - feet above mean sea level

NA - not available

* Negative values indicate upward vertical gradients; postive values are downward vertical gradients.
** EXP (Expendable Point) locations were not surveyed. Measurements are from streambed.

fieh
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Table 4 - Streamflow Results
Additional Hydrogeological Evaluation - Baughman Drain

February 2019

Location Streamflow (CFS) |Streamflow (GPM)
SF-01 0.504 226
SF-02 1.622 728
SF-03 0.166 75
SF-04 0.895 402
SF-05 0.249 112
SF-06 1.488 668
SF-07 1.399 628
SF-08 1.944 873
SF-09 0.629 282
Footnotes:

CFS - Cubic Feet per Second
GPM - Gallons per Minute

fyzh
- Z:\2018\180488\WORK\Rept\Additional Hydro Invest\Tables\TBLO4_StreamflowResults_2018_0724.xlsx 2/11/2019



Table 5 - Calibrated Model Statistics
Additional Hydrogeological Evaluation - Baughman Drain

February 2019

Name X Y Observed [Computed|Layer Weight |Group Residual
PZz-20 12761284| 347235.6 708.13 707.79 3 1 1 0.34
Pz-1 12762680( 347950.9 706.02 706.1 1 1 1 -0.08
Pz-2 12762282| 348423.6 704.61 704.49 1 1 1 0.12
Pz-3 12761338| 348448.9 704.38 704.48 1 1 1 -0.1
Pz-4 12761786| 347758.7 706.15 706.02 1 1 1 0.13
PzZ-5 12761233 347631 706.82 706.67 1 1 1 0.15
PZ-6 12761388 347386 707.12 707.26 1 1 1 -0.14
Pz-7 12761345| 347319.7 706.88 707.34 1 1 1 -0.46
Pz-8 12761286| 347209.2 706.08 706.65 1 1 1 -0.57
Pz-9 12761728| 348220.2 704.77 704.82 1 1 1 -0.05
Pz-10 12760437| 348469.7 704.09 703.86 1 1 1 0.23
Pz-11 12761739 348724.1 703.71 703.59 1 1 1 0.12
Pz-12 12763085| 348403.1 706.71 706.28 1 1 1 0.43
Pz-13 12763060( 347970.2 706.72 706.98 1 1 1 -0.26
Pz-14 12762234 347990.7 705.07 705.13 1 1 1 -0.06
PZ-15 12761546 347618.6 707.36 706.72 1 1 1 0.64
PZ-16 12761190 347786.6 706.53 706.31 1 1 1 0.22
Pz-17 12760686 347632.2 705.35 705.58 1 1 1 -0.23
PZ-18 12760634 347804.2 705.4 705.3 1 1 1 0.1
PZ-19 12761903| 346889.3 709.34 709.69 1 1 1 -0.35
PZ-20 12761284 347235.6 708.13 707.79 3 1 1 0.34
DP-1 12761142 347156.3 704.05 704.32 1 1 1 -0.27
DP-2 12760031 348057.3 703.52 703.46 1 1 1 0.06
DP-3 12759809 348723.2 702.45 702.42 1 1 1 0.03
DP-4 12760405( 349137.1 700.92 700.78 1 1 1 0.14
DP-5 12761306 349117.9 701.63 701.71 1 1 1 -0.08
DP-6 12762058 348358.1 703.52 703.72 1 1 1 -0.2
SG-2* 12760214 347800.5 703.49 703.97 1 0.5 1 -0.24
SG-3* 12759555| 349005.1 701.75 701.64 1 0.5 1 0.05
SG-4* 12759508| 349153.1 699.63 700.49 1 0.5 1 -0.43
SG-5* 12761973| 349086.4 702.19 702.39 1 0.5 1 -0.1
SG-6* 12762708 347791.3 705.37 706.15 1 0.5 1 -0.39
SG-7* 12762057| 348620.1 703.05 703.23 1 0.5 1 -0.09
SG-8* 12762026 347638.1 704.45 705.82 1 0.5 1 -0.68
SW1** 12757542 346173.9 710 710 1 0.75 1 0
SW2** 12758687 347326.6 710 709.86 1 0.75 1 0.1
S1** 12760525 345616.4 720 719.72 1 0.75 1 0.21
N1** 12762258 351923.4 700 699.89 1 0.75 1 0.08
Residual Mean -0.03
Absolute Residual Mean 0.22
Residual Std. Deviation 0.27
Sum of Squares 2.92
RMS Error 0.28
Min. Residual -0.68
Max. Residual 0.64
Number of Observations 38
Range in Observations 20.37
Scaled Residual Std. Deviation 0.013
Scaled Absolute Residual Mean 0.011
Scaled RMS Error 0.014
Scaled Residual Mean -0.002

Footnotes:

* Staff gage targets were weighted at 0.5 to minimize calibration to surface water.

** These locations not measured but estimated from regional water table contours in

outlying areas to assist calibration for regional groundwater flow direction.

Ity
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Appendix 1

Boring Logs



FISHBECH, THOMFEON, CARE B HUFBER

ETEEN RN | DR AR [ oL IO

BOREHOLE LOG

BORING/WELL ID: PZ-09

TOTAL DEPTH (ft.):

15

PROJECT: Baughman Drain Hydrogeo
SITE LOCATION: Otsego, MI
PROJECT NO.: 1804838 HG
PROJECT MANAGER: B. Gillett
LOGGED BY: B. Gillett

START DATE: 07/11/18

END DATE: 07/11/18
TOCELEV.: --

GROUND ELEV.: --

STATIC WATER LVL.: ~7.8' bgs

DRILLING CO.: Job Site Services
DRILLER: Bob / Ben

RIG TYPE: Geoprobe 7720DT
METHOD OF DRILLING: Direct Push
SAMPLING METHODS: Macrocore

NOTES: Location is 1662 Sycamore; 15' north of center of garage. w Static Water Level Page 1 of 1
NR - no recovery
It |&g |_2|o 2
ae | TO|IFD |Z5(2¢8|a 2z WELL CONSTRUCTION
DESCRIPTION 25| 2o|as 3%|gs|eQ| 83
as| <SQ|we [28|ES|E=| &3 DETAIL
- |a~ |8 |ox| B O
& w
) »n
TOPSOIL: Sandy. Black to dark brown, loose, moist. e
I
I 2" PVC Casing
ME
I
I
[T
- o 2
SILTY SAND: Sand (75%), fine to medium grained with trace f:f f:f
coarse grains; some Silt (20%); trace Clay (5%). Orange brown, =2 ::: :::
medium dense, moist. 1 B Hole Plug
s 3.0' B
] . 3% 3%
B
—3 3K 3%
XX XX
XX XX
XX XX
XX XX
- XX XX
XX XX
RS
4 i
SAND: Sand (90%), fine to coarse grained; little Gravel (10%), ’(\l:ca)ltgasle
fine. Brown, loose. _ P
Sand (95%), fine to medium grained; trace Silt (5%). Brown,
loose, saturated.
4.0'
b 4
No Recovery; Appearance similar to above. Infer:
SAND: Sand (95%), fine to coarse grained; trace Gravel (5%),
fine. 2" PVC Screen
(10 Slot)
NR
Driller indicates finer Sand/sitt. [ ]




FISHBECH, THOMFEON, CARE B HUFBER

ETEEN RN | DR AR [ oL IO

BOREHOLE LOG

BORING/WELL ID: PZ-10

TOTAL DEPTH (ft.):

15

PROJECT: Baughman Drain Hydrogeo
SITE LOCATION: Otsego, MI
PROJECT NO.: 1804838 HG
PROJECT MANAGER: B. Gillett
LOGGED BY: B. Gillett

START DATE: 07/11/18

END DATE: 07/11/18
TOCELEV.: --

GROUND ELEV.: --

STATIC WATER LVL.: ~8.0' bgs

DRILLING CO.: Job Site Services
DRILLER: Bob / Ben

RIG TYPE: Geoprobe 7720DT
METHOD OF DRILLING: Direct Push
SAMPLING METHODS: Macrocore

NOTES: Location is 1700 Sycamore (front); at intersection of Tanglewood.

w Static Water Level Page 1 of 1
NR - no recovery
S Iz |8 |_ 2|0 2
a IO |Fo |85|2¢8| B 2 e WELL CONSTRUCTION
DESCRIPTION Q| ao|as I23|gc|eQ| 83
oo | S2|WE (L858 g m ° DETAIL
(07 5% |3 o
TOPSOIL
2" PVC Casing
GRAVELLY SAND: Compacted.
SAND: Sand (95%), fine to medium grained with little coarse
grains (15%); trace Gravel (5%), fine. Brown, loose.
S50, 353
. S S
3.0 oo I S Hole Plug
0’0 0’0
0% 0e%e
KX e%e
X X
0’0 0’0
0’0 0’0
0% 0e%e
KX e%e
X X
0’0 0’0
0’0 0’0
0% 0e%e
KX e%e
X X
0’0 0’0
0’0 0’0
0% 0e%e
KX e%e
X X
0’0 0’0
— 0’0 0’0
0% 0e%e
KX e%e
X X
0’0 0’0
0’0 0’0
0% 0e%e
KX e%e
0% 0%
0’0 0’0
0% 0e%e
X KX
X KX
0% 0e%e
R 0e%e
S S
X KX
XX XX
SAND: Same as above. Saturated. Kk
44 Natural
- Collapse
2" PVC Screen
(10 Slot)
No Recovery; Appearance similar to above. Infer:
SAND: Same as above transitioning to fine grained.
NR
SAND: Sand (90%), very fine to fine grained:; little Silt (10%).
Brown, loose, saturated.




FISHBECH, THOMFEON, CARE B HUFBER

BOREHOLE LOG

BORING/WELL ID: PZ-11

ETEETEEN | DRI D AT [ COTEINLE IO
TOTAL DEPTH (ft.): 15
PROJECT: Baughman Drain Hydrogeo START DATE: 07/11/18 DRILLING CO.: Job Site Services
SITE LOCATION: Otsego, MI END DATE: 07/11/18 DRILLER: Bob / Ben

PROJECT NO.: 180488 HG
PROJECT MANAGER: B. Gillett
LOGGED BY: B. Gillett

TOCELEV.: --
GROUND ELEV.: --
STATIC WATER LVL.: ~6.5' bgs

RIG TYPE: Geoprobe 7720DT
METHOD OF DRILLING: Direct Push
SAMPLING METHODS: Macrocore

NOTES: Location is ~12' east of fence near brush line, southeast corner of property. w Static Water Level Page 1 of 1
S |z- |z |_>|o f%)
ne| ZO|E3 |S/28|S | € | WELL CONSTRUCTION
DESCRIPTION =5| 2o6|a=" s|e8| Q| © 3
Ta| <Q|we [cS|ESIE=| 33 DETAIL
% &) S o | &)
TOPSOIL: Sandy. Dark brown. I
[r:
T 2" PVC Casing
[T
SAND: Sand (95%), fine to medium grained with little coarse RS
grains (15%); trace Gravel (5%), fine. Light brown, loose, moist. IR
: : 03 03
1B
LT ' 5 o
SR 35 B Hole Plug
RS 0
S RS 5%
S RS 0
T RS 0
BT 0% 0
. . 0’0 0’0
S RS 0
BT 0% 3%
o 3 3
< R
N Natural
Collapse
SAND: Fine to medium grained with trace coarse grains. Brown, L
loose. N
O L 4
SAND: Same as above. Saturated.
SO 4.0'
SRS 2" PVC Screen
(10 Slot)
N 4.0
SAND AND SILT: Very fine to fine grained. Brown, medium RSN )
dense, saturated. | || | :




FISHBECH, THOMFEON, CARE B HUFBER

ETEEN RN | DR AR [ oL IO

BOREHOLE LOG
BORING/WELL ID: PZ-12
TOTAL DEPTH (ft.):

15

PROJECT: Baughman Drain Hydrogeo
SITE LOCATION: Otsego, MI
PROJECT NO.: 1804838 HG
PROJECT MANAGER: B. Gillett
LOGGED BY: M. Ingersoll

START DATE: 07/10/18
END DATE: 07/10/18
TOCELEV.: --
GROUND ELEV.: --

STATIC WATER LVL.: ~5.8' bgs

DRILLING CO.: Job Site Services
DRILLER: Bob / Ben

RIG TYPE: Geoprobe 7720DT
METHOD OF DRILLING: Direct Push
SAMPLING METHODS: Macrocore

NOTES: w Static Water Level Page 1 of 1
S Ix- |8 [_ 2o 2
DESCRIPTION oe| £Q|5® |22t |eq | BE WELL CONSTRUCTION
as| <9|ue 28|55/ E=| 523 DETAIL
% &) S o | &)
TOPSOIL: 7" thick.
2" PVC Casing
SAND: Fine grained; organic. Dark brown and black, dry.
Hole Plug
4.0'
SAND: Fine grained. Dark brown, moist.
SAND WITH GRAVEL: Sand (70%), fine to coarse grained
(50/30/20); Gravel (30%), fine to medium (60/40). Light brown, _—
dry to slightly moist.
b 4
SAND WITH GRAVEL: Sand (85%), fine to coarse grained
(40/40/20); little Gravel (15%), fine to medium. Light brown,
saturated.
42 Natural
Collapse
SAND: Sand (90%), fine to coarse grained (40/40/20); little
Gravel (10%), fine. Light brown, saturated.
2" PVC Screen
(10 Slot)
SAND: same as above. Medium brown.
4.4




BOREHOLE LOG
i R bty ot BORING/WELL ID: PZ-13
TOTAL DEPTH (ft.): 15

PROJECT: Baughman Drain Hydrogeo START DATE: 07/10/18 DRILLING CO.: Job Site Services
SITE LOCATION: Otsego, MI END DATE: 07/10/18 DRILLER: Bob / Ben
PROJECT NO.: 180488 HG TOC ELEV.: -- RIG TYPE: Geoprobe 7720DT
PROJECT MANAGER: B. Gillett GROUND ELEV.: -- METHOD OF DRILLING: Direct Push
LOGGED BY: M. Ingersoll STATIC WATER LVL.: ~6.0' bgs SAMPLING METHODS: Macrocore
NOTES: w Static Water Level Page 1 of 1
Q IT= g | @ (%)
DESCRIPTION oe| Zo|F® |Ss/28|5, | B E WELL CONSTRUCTION
= > o =]
SCRIPTIO zg| <9 |we [e8E3|(E=| 33 DETAIL
X~ 0= |8 || B O
) »n
. 0‘0
TOPSOIL: 6" thick. S
XX .
SAND: Fine grained. Medium brown, dry. Eo < 2"PVC Casing
o%%
Eﬁf :& Hole Plug
B
doss! 3
R
Do 5
2 2
doss! 3
R
Do 5
. 4.3 bose, tote!
SAND: same as above. Orange brown. 02 02
2B
2 2
doss! 3
R
Do 5
2 2
doss! 3
2K 2K
3 XS
SAND: Fine to coarse grained (40/30/30). Light brown, slightly < 3
moist. X X
S S
2 2
bose! bose!
J— XSS o4
SAND WITH GRAVEL: Sand (60%), fine to coarse grained .
(30/30/40); Gravel (40%), fine to coarse (50/30/20). Light brown,
saturated. Natural
- Collapse
SAND: Fine grained. Light brown, saturated.
SAND: Sand (90%), fine to coarse grained (60/25/15); little Gravel 4.5
(10%), fine. Light brown, saturated.
2" PVC Screen
(10 Slot)
SAND: Sand (90%), fine to coarse grained (40/30/30); little Gravel
(10%), fine. Light gray brown, saturated.
3.9'
SAND WITH GRAVEL: Sand (80-85%), fine to coarse grained
(30/40/30); some Gravel (15-20%), fine to medium. Light brown,
saturated.




FISHBECH, THOMFEON, CARE B HUFBER

ETEEN RN | DR AR [ oL IO

BOREHOLE LOG
BORING/WELL ID: PZ-14

TOTAL DEPTH (ft

)

15

PROJECT: Baughman Drain Hydrogeo
SITE LOCATION: Otsego, MI
PROJECT NO.: 1804838 HG
PROJECT MANAGER: B. Gillett
LOGGED BY: M. Ingersoll

START DATE: 07/10/18

END DATE: 07/10/18
TOCELEV.: --

GROUND ELEV.: --

STATIC WATER LVL.: ~7.5' bgs

DRILLING CO.: Job Site Services
DRILLER: Bob / Ben

RIG TYPE: Geoprobe 7720DT
METHOD OF DRILLING: Direct Push
SAMPLING METHODS: Macrocore

NOTES: w Static Water Level Page 1 of 1
Q T~ |8 |_»2 L i)
oe | LO|ED 5528 |a z £ WELL CONSTRUCTION
DESCRIPTION =5| Zo|as |33|E88|EQ| &3 DETAIL
[alyreY o — LéJ = =& & © m 9
o a |”%|» ©
TOPSOIL: 6" thick.
SAND: Sand (90%), fine to coarse grained (70/20/10); little 2"PVC Casing
o/ E f \ /
Gravel (10%), fine. Medium brown, dry to slightly moist. Hole Plug
4.0'
SAND: Fine grained. Light brown, slightly moist.
SAND: Fine grained with little medium to coarse grains (15%). Natural
Light brown, slightly moist. Collapse
¥ | a3
SAND: Same as above. Saturated. :
SAND: Fine to coarse grained (60/25/15). Light brown, saturated.
2" PVC Screen
(10 Slot)
SAND: Very fine to fine grained (50/50). Light gray brown,
saturated. 45




FISHBECH, THOMFEON, CARE B HUFBER

ETEEN RN | DR AR [ oL IO

BOREHOLE LOG

BORING/WELL ID: PZ-15

TOTAL DEPTH (ft.):

15

PROJECT: Baughman Drain Hydrogeo
SITE LOCATION: Otsego, MI
PROJECT NO.: 1804838 HG
PROJECT MANAGER: B. Gillett
LOGGED BY: M. Ingersoll

START DATE: 07/10/18

END DATE: 07/10/18
TOCELEV.: --

GROUND ELEV.: --

STATIC WATER LVL.: ~5.7' bgs

DRILLING CO.: Job Site Services
DRILLER: Bob / Ben

RIG TYPE: Geoprobe 7720DT
METHOD OF DRILLING: Direct Push
SAMPLING METHODS: Macrocore

NOTES:

w Static Water Level Page 1 of 1
 |lz= (8 |.z|o 2
A In|FD |[Bg|2¢| B 2 e WELL CONSTRUCTION
DESCRIPTION 25| oo 38|88lea| 83
as| <Q|uwe c3|ESE=| 53 DETAIL
|~ |87 |lox| S &)
<) o n
- mTrT 0 o
TOPSOIL: 4" thick. AL At %
XX .
SAND: Fine grained with little medium to coarse grains (10%). E. = 2"PVC Casing
Medium brown, slightly moist. o, &
o0 % Hole Plug
3% 3K
XX XX
0’0 0’0
0’0 0’0
XX 90
XX XX
XX XX
0’0 0’0
0’0 0’0
S S
43 SRR
5B
SAND: Fine to coarse grained (50/25/25). Orange brown, moist. < <
5% 59 %%
B
XX XX
0’0 0’0
X X
oo I s
SAND: Fine grained. Light orange brown, moist. X X
Do b
3% 3K
XX XX
coost [ %
w Natural
SAND: Same as above. Saturated. Collapse
4.2

SAND: Sand (90%), fine to coarse grained (40/30/30); little Gravel

(10%), fine. Light orange brown, saturated.

SAND: Same as above. Light brown gray.

4.3

2" PVC Screen
(10 Slot)




FISHEECHK, THOMPFEON, CARR B HIUIBER .
arvgitmert | dchinciie T aréimces | ot ions BORING/WELL ID: PZ-16
TOTAL DEPTH (ft.): 15
PROJECT: Baughman Drain Hydrogeo START DATE: 07/09/18 DRILLING CO.: Job Site Services
SITE LOCATION: Otsego, MI END DATE: 07/09/18 DRILLER: Bob / Ben
PROJECT NO.: 180488 HG TOC ELEV.: -- RIG TYPE: Geoprobe 7720DT
PROJECT MANAGER: B. Gillett GROUND ELEV.: -- METHOD OF DRILLING: Direct Push
LOGGED BY: M. Ingersoll STATIC WATER LVL.: ~5.6' bgs SAMPLING METHODS: Macrocore
NOTES: w Static Water Level Page 1 of 1
S Ix- |8 [_ 2o %)
DESCRIPTION oe| ZO|E® |S5|28|a, | 3E | WELL CONSTRUCTION
= > < =1
SCRIPTIO zg| <9 |we [e8E3|(E=| 33 DETAIL
14 O~ |8 0| pq (@)
) »n
XX ZRS
TOPSOIL: 7" thick. Z:z Z:z
KBS 2" PVC Casing
SAND: Fine grained. Light brown, slightly moist. :z: :z:
RS Hole Plug
K
RS
RS
K
K
4.1 ::: :::
: K
RS
K
K
3 3
SAND WITH GRAVEL: Sand (70%), fine to coarse grained :z: :z:
(60/20/20); Gravel (30%), fine to coarse (50/30/20). Light brown, 3 3
slightly moist. ] RS
kS
B
—_— B
S 5
B
b 55 I 5
XX XX
XX XX
XX XX
XX XX
XX XX
KRS
SAND: Fine to coarse grained (50/40/10). Light brown,
saturated. Natural
43 Collapse

SAND WITH GRAVEL: Sand (70%), fine to coarse grained

(60/20/20); Gravel (30%), fine to coarse (50/30/20). Light brown,

slightly moist.

SAND: Fine grained with little medium to coarse grains (15%).
Light brown, saturated.

4.5'

2" PVC Screen
(10 Slot)




FISHBECH, THOMFEON, CARE B HUFBER

ETEEN RN | DR AR [ oL IO

BOREHOLE LOG
BORING/WELL ID: PZ-17
TOTAL DEPTH (ft.): 15

PROJECT: Baughman Drain Hydrogeo START DATE: 07/10/18 DRILLING CO.: Job Site Services
SITE LOCATION: Otsego, MI END DATE: 07/10/18 DRILLER: Bob / Ben
PROJECT NO.: 180488 HG TOC ELEV.: -- RIG TYPE: Geoprobe 7720DT
PROJECT MANAGER: B. Gillett GROUND ELEV.: -- METHOD OF DRILLING: Direct Push
LOGGED BY: M. Ingersoll STATIC WATER LVL.: ~6.6' bgs SAMPLING METHODS: Macrocore
NOTES: w Static Water Level Page 1 of 1
S Ix- |8 [_ 2o 2
oe| £Q|E2 |83(28 e, | B E WELL CONSTRUCTION
= > o =]
DESCRIPTION ng| 39|he (s355(57 | 23 DETAIL
= o> |57 || O
) »n
TOPSOIL: 6" thick.
SAND: Fine grained. Light brown, dry. 2"PVC Casing
Hole Plug
4.0'
SAND WITH GRAVEL: Sand (80-85%), fine to coarse grained
(50/30/20); some Gravel (15-20%), fine to coarse. Light brown,
slightly moist.
GRAVEL AND SAND: Gravel (50%), fine to coarse (60/30/10);
Sand (50%), fine to coarse grained (25/25/50). Light brown, e
saturated. Natural
Collapse
SAND: Fine grained with little medium to coarse grains (15%).
Light brown, saturated. -
4.5'
SAND: Sand (90%), fine to coarse grained (50/35/15); little Gravel
(10%), fine. Light brown, saturated.
2" PVC Screen
(10 Slot)
SAND: Fine grained. Light brown, saturated.
4.5'




FISHBECH, THOMFEON, CARE B HUFBER

ETEEN RN | DR AR [ oL IO

BOREHOLE LOG

BORING/WELL ID: PZ-18

TOTAL DEPTH (ft.):

15

PROJECT: Baughman Drain Hydrogeo
SITE LOCATION: Otsego, MI
PROJECT NO.: 1804838 HG
PROJECT MANAGER: B. Gillett
LOGGED BY: M. Ingersoll

START DATE: 07/10/18

END DATE: 07/10/18
TOCELEV.: --

GROUND ELEV.: --

STATIC WATER LVL.: ~5.7 bgs

DRILLING CO.: Job Site Services
DRILLER: Bob / Ben

RIG TYPE: Geoprobe 7720DT
METHOD OF DRILLING: Direct Push
SAMPLING METHODS: Macrocore

NOTES: w Static Water Level Page 1 of 1
9 I~ 3‘_3 2| © %]
DESCRIPTION oe| Zo|F® |Ss/28|5, | B E WELL CONSTRUCTION
= > o =]
na| <9 ue (28555 | @3 DETAIL
% @) 5o xR (&)
TOPSOIL: 7" thick.
2" PVC Casing
SAND WITH GRAVEL: Sand (85%), fine to coarse grained
(60/20/20); little Gravel (15%), fine to medium. Orange, dry. Hole Plug
4.6'
SAND WITH GRAVEL: Sand (75%), fine to coarse grained
(40/30/30); some Gravel (25%), fine to coarse (50/40/10). Light
brown, moist.
Natural
Collapse
SAND: Fine to coarse grained (30/40/30). Light brown, *
saturated.
4.2
SAND: Fine to medium grained (60/40) with trace coarse grains
(10%). Light brown, saturated.
2" PVC Screen
(10 Slot)
SAND: Fine grained with trace medium to coarse grains (10%).
Light brown, saturated.
4.5'
SAND: Sand (90%), fine grained with trace medium to coarse
grains (10%); little Gravel (10%), fine. Light brown, saturated.




FISHBECH, THOMFEON, CARE B HUFBER

ETEEN RN | DR AR [ oL IO

BOREHOLE LOG
BORING/WELL ID: PZ-19
TOTAL DEPTH (ft.):

15

PROJECT: Baughman Drain Hydrogeo
SITE LOCATION: Otsego, MI
PROJECT NO.: 1804838 HG
PROJECT MANAGER: B. Gillett
LOGGED BY: M. Ingersoll

START DATE: 07/09/18
END DATE: 07/09/18
TOCELEV.: --
GROUND ELEV.: --

STATIC WATER LVL.: ~5.5' bgs

DRILLING CO.: Job Site Services
DRILLER: Bob / Ben

RIG TYPE: Geoprobe 7720DT
METHOD OF DRILLING: Direct Push
SAMPLING METHODS: Macrocore

NOTES: w Static Water Level Page 1 of 1
Q T= |8 |- 2|o §2)
IO|Fo |85 8|6 =€ WELL CONSTRUCTION
DESCRIPTION QE| 2o|a9 |2Eec|EQ | 83
ze| <Qlue [28|E3|E=R| B3 DETAIL
14 O~ |8 0| pq (@)
) »n
X2
TOPSOIL: With Grass. 6" thick. bo%!
0’0
5 2" PVC Casing
SAND: Fine grained. Medium brown, slightly moist. :::
& X Hole Plug
K K
0:0 0’0
N
SAND: Same as above; organic. Dark brown. zfz zfz
4 s
3 XS
RS 0%
RS R
0’0 0’0
0’0 0’0
..... K
= r % %
SILTY SAND: Sand (80%), fine to medium grained (80/20); ol 222 222
some Silt (20%). Medium gray brown, very moist. A4 < 3
Sl X X
AREES K
N 0%, 0%,
Sl coos I
. . . | - 0’0 0’0
HBEE kS
SHE SRR
N L w 3% 3%
SILTY SAND: Same as above. Saturated. IR < <
IRE X X
7~ 6 RS
CLAY WITH GRAVEL AND SILT: Clay (60%); some Gravel Zy X2 S0
(20%), coarse; some Silt (20%). Gray, low plasticity, high L :z: :z:
cohesiveness, stiff, moist. < <
0’0 0’0
7 S B
X O O
GRAVEL: Fine to coarse (50/30/20). Gray, saturated. ;O%Qo L 4.0 e
Qopvﬁ e
SOAOQO -8
Q(} >y Natural
;O/QO | Collapse
CLAY: Gray, medium plasticity, high cohesiveness, stiff, moist.
) ) e 9
GRAVEL: Fine to coarse (40/30/30). Medium brown, saturated. QQOVQ
(OO
S d
(P - 10 —
SR
I\ A E
Q:?vﬁ 2" PVC Screen
O | 11 (10 Slot)
S d
2 |
GRAVEL WITH SAND: Gravel (65%), fine to coarse (40/40/20); XOA .
Sand (35%), fine to coarse grained. i QO —12
O
O
SSAF 13
©1
N_ 4’
GRAVEL: Fine to coarse (50/25/25). Medium brown, saturated. Q@vﬁ
7O L 14
S d
(O |
S d
(OP

—-15
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BORING/WELL ID: PZ-20

TOTAL DEPTH (ft.):

40

PROJECT: Baughman Drain Hydrogeo
SITE LOCATION: Otsego, MI
PROJECT NO.: 1804838 HG
PROJECT MANAGER: B. Gillett
LOGGED BY: M. Ingersoll

START DATE: 07/09/18

END DATE: 07/09/18
TOCELEV.: --

GROUND ELEV.: --

STATIC WATER LVL.: ~6.6' bgs

DRILLING CO.: Job Site Services
DRILLER: Bob / Ben

RIG TYPE: Geoprobe 7720DT
METHOD OF DRILLING: Direct Push
SAMPLING METHODS: Macrocore

NOTES:

w Static Water Level Page 1 of 2

DESCRIPTION

Level
Sample/
Revovery

PID
ppm
GRAPHIC
LOG

Static Water

WELL CONSTRUCTION
DETAIL

Sample
ID
Blow
Counts

TOPSOIL: With Grass. 6" thick.

PEAT: Organic. Black, slightly moist.

SAND: Fine grained with little medium to coarse grains (10%).
Light brown, slightly moist.

SAND: Same as above. Orange brown.

SAND: Same as above. Light brown.

4.4

SAND WITH GRAVEL: Sand (85%), fine to coarse grained
(50/30/20); little Gravel (15%), fine to coarse. Light brown, very
moist.

SAND WITH GRAVEL: Same as above. Saturated.

SAND: Fine to coarse grained (40/40/20). Light brown, moist.

4.8'

SAND WITH GRAVEL: Sand (85%), fine to coarse grained
(40/40/20); little Gravel (15%), fine to medium. Light brown, very
moist.

SAND: Sand (90%), fine to coarse grained (60/20/20); little
Gravel (10%), fine. Medium brown, saturated.

4.6'

SILTY CLAY: Clay (70%); Silt (30%). Gray, medium plasticity,
medium cohesiveness, stiff, moist.

CLAY: Gray, medium plasticity, high cohesiveness, stiff, moist.

i 5.0’

2" PVC Casing
Hole Plug
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BOREHOLE LOG
BORING/WELL ID: PZ-20
TOTAL DEPTH (ft.):

40

PROJECT: Baughman Drain Hydrogeo
SITE LOCATION: Otsego, MI
PROJECT NO.: 1804838 HG
PROJECT MANAGER: B. Gillett
LOGGED BY: M. Ingersoll

START DATE: 07/09/18
END DATE: 07/09/18
TOCELEV.: --
GROUND ELEV.: --

STATIC WATER LVL.: ~6.6' bgs

DRILLING CO.: Job Site Services
DRILLER: Bob / Ben

RIG TYPE: Geoprobe 7720DT
METHOD OF DRILLING: Direct Push
SAMPLING METHODS: Macrocore

NOTES: w Static Water Level Page 2 of 2
S Ix- |8 [_ 2o o
DESCRIPTION oe| Zo|F® |Ss/28|5, | B E WELL CONSTRUCTION
= > o =]
as| <9 |we |28ES|E=| @3 DETAIL
ne A~ (8 |k (@]
O o n
SAND: Fine grained. Medium brown, saturated. 2" PVC Casing
Natural Collapse
4.2
5.0’
5.0’
CLAY: Gray, high plasticity, high cohesiveness, soft, moist.
SAND: Fine grained. Medium brown, saturated. N
R 2" PVC Screen
L JEE— (10 Slot)
. <= |
GRAVEL AND SAND: Gravel (50%), fine to coarse (50/25/25); > QPV 36
Sand (50%), fine to coarse grained (30/30/40). Orange brown, &OA &Y
saturated. QQOv L
O pQ 3
:'QQ">
~OLX T 4.8
O pQ
) o7 38
GRAVEL: Fine to coarse (40/40/20). Orange brown, saturated. Q(}OVQ |
(OO
A+
OZa0

TILL: Silt (70%); little Gravel (15%), fine to medium; little Sand
(15%), very fine grained. Gray, hard.
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Appendix 2

Slug Test
Analysis Graphs
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Time (sec)
VACUUM #1
Data Set: \...\PZ-9 Vac1.aqt
Date: 12/21/18 Time: 14:08:58

Company: FTCH

Client: Baughman Drain
Project: 180488

Location: Ostego, Michigan
Test Well: PZ-9

Test Date: 7/23/2018

PROJECT INFORMATION

Saturated Thickness: 32.21 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 1. ft

Total Well Penetration Depth: 7.21 ft

Casing Radius: 0.08333 ft

WELL DATA (PZ-9)

Static Water Column Height: 7.21 ft
Screen Length: 5. ft
Well Radius: 0.08333 ft

Aquifer Model: Unconfined
K =108.1 ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 = 0.8073 ft
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VACUUM #1
Data Set: \...\PZ-10 Vac.1.aqt
Date: 12/21/18 Time: 14:10:05

Company: FTCH

Client: Baughman Drain
Project: 180488

Location: Ostego, Michigan
Test Well: PZ-10

Test Date: 7/23/2018

PROJECT INFORMATION

Saturated Thickness: 32.08 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 1. ft

Total Well Penetration Depth: 6.08 ft

Casing Radius: 0.08333 ft

WELL DATA (PZ-10)

Static Water Column Height: 6.08 ft

Screen Length: 5. ft
Well Radius: 0.08333 ft

Aquifer Model: Unconfined
K =96.1 ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 = 0.6882 ft
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VACUUM #1
Data Set: \...\PZ-11_Vac1.aqt
Date: 12/21/18 Time: 14:11:11

Company: FTCH

Client: Baughman Drain
Project: 180488

Location: Ostego, Michigan
Test Well: PZ-11

Test Date: 7/23/2018

PROJECT INFORMATION

Saturated Thickness: 33.6 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 1. ft

Total Well Penetration Depth: 8.6 ft

Casing Radius: 0.08333 ft

WELL DATA (PZ-11)

Static Water Column Height: 8.6 ft
Screen Length: 5. ft
Well Radius: 0.08333 ft

Aquifer Model: Unconfined
K =76.3 ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 =1.141 ft
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VACUUM #1
Data Set: \...\PZ-12 Vac1.aqt
Date: 12/21/18 Time: 14:13:07

Company: FTCH

Client: Baughman Drain
Project: 180488

Location: Ostego, Michigan
Test Well: PZ-12

Test Date: 7/23/2018

PROJECT INFORMATION

Saturated Thickness: 34.27 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 1. ft

Total Well Penetration Depth: 9.27 ft

Casing Radius: 0.08333 ft

WELL DATA (PZ-12)

Static Water Column Height: 9.27 ft
Screen Length: 5. ft
Well Radius: 0.08333 ft

Aquifer Model: Unconfined
K =105.3 ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 =1.062 ft
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VACUUM #1
Data Set: \...\PZ-13 Vac1.aqt
Date: 12/21/18 Time: 14:16:34

Company: FTCH

Client: Baughman Drain
Project: 180488

Location: Ostego, Michigan
Test Well: PZ-13

Test Date: 7/23/2018

PROJECT INFORMATION

Saturated Thickness: 34.28 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 1. ft

Total Well Penetration Depth: 9.28 ft

Casing Radius: 0.08333 ft

WELL DATA (PZ-13)

Static Water Column Height: 9.28 ft
Screen Length: 5. ft
Well Radius: 0.08333 ft

Aquifer Model: Unconfined
K =132.4 ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 = 0.7861 ft
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Time (sec)
VACUUM #1
Data Set: \...\PZ-14 Vac1.aqt
Date: 12/21/18 Time: 14:19:47
PROJECT INFORMATION
Company: FTCH
Client: Baughman Drain
Project: 180488
Location: Ostego, Michigan
Test Well: PZ-14
Test Date: 7/23/2018
AQUIFER DATA
Saturated Thickness: 32.7 ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA (PZ-14)
Initial Displacement: 1. ft Static Water Column Height: 7.7 ft
Total Well Penetration Depth: 7.7 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =88.6 ft/day y0 = 1.079 ft
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VACUUM #1
Data Set: \...\PZ-15 Vac1.aqt
Date: 12/21/18 Time: 15:13:19
PROJECT INFORMATION
Company: FTCH
Client: Baughman Drain
Project: 180488
Location: Ostego, Michigan
Test Well: PZ-15
Test Date: 7/23/2018
AQUIFER DATA
Saturated Thickness: 34.48 ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA (PZ-15)
Initial Displacement: 1. ft Static Water Column Height: 9.48 ft
Total Well Penetration Depth: 9.48 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =82.91 ft/day y0 = 0.6752 ft
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VACUUM #1
Data Set: \...\PZ-16_Vac1.aqt
Date: 12/21/18 Time: 15:13:51

PROJECT INFORMATION

Company: FTCH

Client: Baughman Drain
Project: 180488

Location: Ostego, Michigan
Test Well: PZ-16

Test Date: 7/23/2018

AQUIFER DATA
Saturated Thickness: 34.34 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (PZ-16)

Initial Displacement: 1. ft Static Water Column Height: 9.34 ft

Total Well Penetration Depth: 9.34 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =134.1 ft/day y0 = 1.044 ft
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VACUUM #1
Data Set: \...\PZ-17 Vac1.aqt
Date: 12/21/18 Time: 15:14:03

Company: FTCH

Client: Baughman Drain
Project: 180488

Location: Ostego, Michigan
Test Well: PZ-17

Test Date: 7/23/2018

PROJECT INFORMATION

Saturated Thickness: 33.47 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 1. ft

Total Well Penetration Depth: 8.47 ft

Casing Radius: 0.08333 ft

WELL DATA (PZ-17)

Static Water Column Height: 8.47 ft
Screen Length: 5. ft
Well Radius: 0.08333 ft

Aquifer Model: Unconfined
K =98.14 ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 = 0.8258 ft
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Time (sec)
PRESSURE #1
Data Set: \...\PZ-18 Press2.aqt
Date: 12/21/18 Time: 15:14:25
PROJECT INFORMATION
Company: FTCH
Client: Baughman Drain
Project: 180488
Location: Ostego, Michigan
Test Well: PZ-18
Test Date: 7/23/2018
AQUIFER DATA
Saturated Thickness: 34.46 ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA (PZ-18)
Initial Displacement: 1. ft Static Water Column Height: 9.46 ft
Total Well Penetration Depth: 9.46 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =53.33 ft/day y0 = 0.8045 ft
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Data Set: \...\PZ-19 Vac1.aqt
Date: 12/21/18 Time: 15:14:49

PROJECT INFORMATION

Company: FTCH

Client: Baughman Drain
Project: 180488

Location: Ostego, Michigan
Test Well: PZ-19

Test Date: 7/23/2018

AQUIFER DATA
Saturated Thickness: 33.13 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (PZ-19)

Initial Displacement: 1. ft Static Water Column Height: 8.13 ft

Total Well Penetration Depth: 8.13 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =289.9 ft/day y0 = 1.039 ft
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Data Set: \...\PZ-20 Vac1.aqt
Date: 12/21/18 Time: 15:16:51

PROJECT INFORMATION

Company: FTCH

Client: Baughman Drain
Project: 180488

Location: Ostego, Michigan
Test Well: PZ-20

Test Date: 7/23/2018

AQUIFER DATA
Saturated Thickness: 35.04 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (PZ-20)

Initial Displacement: 1. ft Static Water Column Height: 34.04 ft
Total Well Penetration Depth: 34.04 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =57.86 ft/day y0 = 0.8857 ft




Appendix 3

Model Information



Full model domain. Pink lines are regional water table contours from MDEQ Groundwater Inventory and Mapping project.
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Model discretization from 20 feet in the center to 100 feet at the edges.
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Local area model setup.




PEST Parameter Sensitivity
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Sensitivity Analysis Results. Kx2 = hydraulic conductivity; rv = river reaches; dr = drains; r5 = recharge



Name X Y Target Layer Group Minimum Maximum

kpl 12762680 347951 90 1 2 30 150
kp2 12762282 348424 90 1 2 30 150
kp3 12761338 348449 90 1 2 30 150
kp4 12761786 347759 90 1 2 30 150
kp5 12761233 347631 90 1 2 30 150
kp6 12761388 347386 10 1 2 0.1 50
kp7 12761345 347320 90 1 2 30 150
kp8 12761286 347209 90 1 2 30 150
kp9 12761728 348220 108.1 1 2 86.5 129.7
kp10 12760437 348470 96.1 1 2 76.9 115.3
kp1l 12761739 348724 76.3 1 2 61 91.6
kp12 12763085 348403 105.3 1 2 84.2 126.4
kp13 12763060 347970 132.4 1 2 105.9 158.9
kp14 12762234 347991 88.6 1 2 70.9 106.3
kp15 12761546 347619 82.9 1 2 66.3 99.5
kpl6 12761190 347787 134.1 1 2 107.3 160.9
kp17 12760686 347632 98.1 1 2 78.5 117.7
kp18 12760634 347804 53.3 1 2 42.6 64
kp19 12761903 346889 289.9 1 2 231.9 347.9
kp20 12761284 347236 57.9 1 2 29 115.8

PEST pilot point parameters for hydraulic conductivity in local area (ft/d). All other K targets were 100 ft/d with bounds of 0.1 to 400 ft/d.



Calibrated model showing weighted residuals. Red values are lower than observed; blue values are higher than observed.



ﬂ Graph ==

Observed vs. Computed Target Values

720.0 o o Layer1
= o o layer3
715.9—
©
% 711.9 —
:} — =1
E =
= ' i I.r.,ﬁ':n
- : o™
2017 — | H-JI';"”:
- :..-I |
96— 71 1 1 T 1 T 1 T J 1
§99.6 703.0 706.4 709.8 713.2 716.6 720.0
Observed Value

ll:h Grepd ': Layer 1 39 Elj

Hydraulic head values — modeled versus observed.
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Predicted versus Observed Streamflow
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Hydraulic Conductivity field — Layer 1. White area is low-K clay till.
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Appendix 4

Hydrostratigraphic Model



Fishbeck, Thompson, Carr & Huber, Inc.

Baughman Drain

Hydrogeological Evaluation
Borehole Hydrostratigraphic Model to
Develop Groundwater Flow Model

Project No. 180488
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Appendix 5

Stream Profile
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00300.1
SECTION 00300 PROPOSAL

Denise Medemar

Allegan County Drain Commissioner
113 Chestnut Street

Allegan, Ml 49010

ARTICLE 1-CONTRACT PRICE

Having carefully examined the site of the proposed Work; being fully informed of the conditions to be met in the
prosecution and completion of the Work; having read and examined the Contract Documents applicable to this Work
and agreeing to be bound thereby; the undersigned proposes to perform all services, and furnish all necessary labor,
materials, tools, and equipment to complete the Work described in the Contract Documents for the amounts set forth
in the accompanying Bid Form.

ARTICLE 2-CONTRACT TIME

If awarded a Contract, undersigned agrees to prosecute the Work regularly and diligently to ensure full completion
within the Contract Time(s) indicated in the Agreement.

ARTICLE 3-LIQUIDATED DAMAGES

The undersigned agrees that liquidated damages, in the amount stipulated in the Agreement, shall be assessed for
each day that expires after the completion time(s), stipulated in the Agreement, until the Work is complete.

ARTICLE 4 -BIDDER'S QUALIFICATIONS
The undersigned agrees to furnish, upon request, a list of projects of a similar nature completed in the last 3 years.

ARTICLE 5-WAIVER

The undersigned certifies the price(s) entered in the Bid Form are correct and complete and that all information given
or furnished in connection therewith is correct, complete and submitted as intended. The undersigned waives any
right to:

5.1 Claims he may now have or which may accrue to him,

5.2 Refuse to execute the Contract if awarded to him,

5.3 Demand the return of the Bid Security,

5.4 Be relieved from any obligation by reason of any errors, mistakes or omissions, subject to right of withdrawal

of Bid as provided in the Instructions to Bidders.

ARTICLE 6-BID NON-COLLUSIVE

The undersigned certifies that this Proposal is fair, genuine and not collusive or sham, and has not in any manner,
directly or indirectly, agreed or colluded with any other person, firm or association to submit a sham Bid, to refrain
from bidding, or in any way to fix the amount of this Bid or that of any other BIDDER, or to secure any advantage
against the OWNER. The undersigned further certifies that no officer or employee of the OWNER is personally or
financially interested, directly or indirectly, in this Bid or in the undersigned.

ARTICLE 7-BID SECURITY

The undersigned encloses a Bid Security in the form and amount stipulated in the Instructions to Bidders. The
undersigned agrees to contract for the Work and to furnish the necessary Bonds, Insurance Certificates and other
information, as stipulated in the Instructions to Bidders. If this Proposal shall be accepted by the OWNER and the
undersigned shall fail to contract as aforesaid and to furnish the required Bonds, Insurance Certificates and other
information, then the undersigned shall be considered to have abandoned the Contract and the Bid Security
accompanying this Proposal shall become due and payable to the OWNER.

ARTICLE 8-OWNERS' RIGHTS

In submitting this Bid, it is understood that the right is reserved by the OWNER to accept any Bid, or reject any or all
Bids, or to waive irregularities and/or informalities in any Bid and to make the award in any manner deemed in the
best interest of the OWNER. By submission of this bid, undersigned agrees to provide sufficient additional
information to allow the OWNER to deduce the qualifications and capabilities of the undersigned to perform the
WORK and to waive any claim that it has, or may have, against the OWNER, any of its agents, or employees, arising
out of, or in connection with, the administration, evaluation or recommendation of any PROPOSAL.

Baughman Drain — Div. Il



00300.2
SECTION 00300 PROPOSAL

ARTICLE 9-RECEIPT OF ADDENDA

Receipt of Addenda through is acknowledged.
SIGNED THIS DAY OF , 20 .
(Firm Name) (Signature)
(Street Address) (Name Printed)
(City, State and Zip) (Title)

(Telephone No.)

LEGAL STATUS OF BIDDER: (Fill out appropriate form and cross out others.)

*A Corporation, duly organized in good standing and doing business under the laws of the state of
for whom bearing the office title of

whose signature is affixed to this proposal, is duly authorized to execute
contracts. If a foreign corporation, the BIDDER states this corporation is qualified to and will register in state in which
project Work is located.

*A Partnership, all members of which with address are:

*An Individual whose name with address is:

Baughman Drain — Div. Il



SECTION 00410

ARTICLE 1-SCHEDULE OF PRICES

00410.01
BID FORM

Having reviewed the site and being fully informed of the conditions and having thoroughly examined the plans and
specifications pertaining to this work, the undersigned proposes to furnish all labor, materials (unless otherwise noted),
tools and equipment for the specified work within the Contract Time and accepts the provisions for Liquidated Damages
as described in Article 3 of the Agreement for the Baughman Drain - Division II.

Iltem Description

Mobilization (5% Max)

Utility Coordination & Protection
Traffic Control

Silt Fence

12-inch Storm Sewer, Perforated
4-foot Diameter Man Hole

Storm Sewer Restoration

Roadway Restoration

© 00 N o g b~ W N P

Site Restoration

5,600
2,728

1,473
1,300

Price Amount

Total =




00500.1

SECTION 00500 AGREEMENT
This Agreement is dated the day of 20___, by and between the Allegan County Drain
Commissioner, hereinafter called OWNER, and , hereinafter called CONTRACTOR.

OWNER and CONTRACTOR, in consideration of the mutual covenants set forth herein, agree as follows:

ARTICLE 1-WORK

CONTRACTOR shall complete the Work as specified or indicated in the Contract Documents, generally described as follows:
Baughman Drain — Division II.

ARTICLE 2-ENGINEER

The Work has been designed by the firm of Land & Resource Engineering, who will act as ENGINEER on the Work,
unless notice is otherwise given by the OWNER.

ARTICLE 3-CONTRACT TIME

3.1 The Work to be completed under this Contract shall be commenced immediately after receipt of a fully
executed Contract and Notice to Proceed.

3.2 The Work under this Contract shall be substantially complete on or before September 26, 2025 and
completed and set for final payment in accordance with the General Conditions on or before October 31,
2025 which shall be the Contract Time.

3.3 OWNER and CONTRACTOR recognize that time is of the essence of this Contract and that OWNER will
suffer financial loss if the Work is not completed within the Contract Time(s) plus any extensions as provided
for in the General Conditions. They recognize that the financial loss suffered by OWNER in the event that
CONTRACTOR fails to complete the Work within the Contract Time(s) would be most difficult to determine
accurately in any legal or arbitration proceedings. Instead of requiring such proof, OWNER and
CONTRACTOR agree that as liquidated damages, but not as a penalty, CONTRACTOR shall pay OWNER
Five Hundred & 00/100 Dollars ($500.00) for each day of delay in the completion of the Work beyond the
Contract Time(s).

3.4 CONTRACTOR agrees to pay, in addition to liqguidated damages, expenses arising from failure to complete
the Work within the Contract Time including expenses for engineering services, attorney's fees, technical
services and administration costs.

ARTICLE 4-CONTRACT PRICE

4.1 OWNER shall pay CONTRACTOR for performance of the Work in accordance with the Contract
Documents in current funds as follows: Dollars

($ )-

4.2 The amount paid shall be equitably adjusted to cover changes in the Work ordered by the ENGINEER but
not required by the specifications. Such increases or decreases in the Contract Price shall be determined
by agreement between the OWNER and CONTRACTOR.

ARTICLE 5-PAYMENTS

5.1 CONTRACTOR will prepare and submit monthly and final payment requests in accordance with the General
Conditions.

5.2 OWNER will make monthly and final payments in accordance with the GENERAL CONDITIONS.

5.3 All monies not paid when due shall bear interest at the greater of the rate of 7% per annum, or the highest
rate allowed by law.

Baughman Drain — Div. Il



00500.2
SECTION 00500 AGREEMENT

ARTICLE 6-CONTRACT DOCUMENTS

6.1 The complete Contract between OWNER and CONTRACTOR consists of the following Contract Documents:
Bid Solicitation General Conditions
Instruction to Bidders Supplemental Conditions
Proposal Specifications
Bid Form Drawings
Bonds Agreement
Modifications Addenda (numbers ____ thru ____inclusive)
6.2 In resolving conflicts, errors and discrepancies, the Contract Documents shall be given precedence in the

following order: Modifications, Agreement, Addenda Supplemental Conditions, General Conditions,
Specifications, Drawings, Advertisement, Instructions to Bidders, Proposal/Bid Form, and Bonds.

ARTICLE 7-CONTRACTOR'’S REPRESENTATION

7.1 By executing the Agreement, CONTRACTOR represents that CONTRACTOR has visited the Site and
assumes full responsibility for being familiar with the nature and extent of the Contract Documents, Work,
locality, local conditions and availability of manpower, materials and machinery that may in any manner
affect the Work to be done, the Contract Price or the Contract Time.

7.2 Contractor is familiar with all federal, state and local laws and regulations that pertain to completion of the
Work as specified in the contract documents.

7.3 CONTRACTOR has carefully studied and compared the Contract Documents and checked and verified all
figures shown thereon and all field measurements. CONTRACTOR has reported to ENGINEER any conflict,
error or discrepancy which CONTRACTOR has discovered.

ARTICLE 8-MISCELLANEOUS

8.1 Terms used in this Agreement are defined in the General Conditions.

8.2 Neither party shall assign, in whole or in part, any of its rights or obligations, including any monies due, or to
become due, under the terms of the Contract Documents without the written prior consent of the other party. This
paragraph shall not be construed to limit the powers vested in the OWNER under the General Conditions.

8.3 The OWNER and CONTRACTOR each binds itself, successors and assigns to the other party hereto in
respect to all covenants, agreements, and obligations contained in the Contract Documents.

8.4 The Contract Documents may only be altered, amended, or repealed by a Modification.

Baughman Drain — Div. Il



SECTION 00500

00500.3
AGREEMENT

IN TESTIMONY WHEREOF, the parties hereto have executed this contract in at least three (3) counterparts, each of
which shall be deemed an original, the day and year first above written.

WITNESS

WITNESS

CONTRACTOR

(Contractor)

(Name)

By,

(Signature)

Title

OWNER

Allegan County Drain _Commissioner

Denise Medemar

By,

(Signature)

Title_Drain Commissioner

Baughman Drain — Div. Il



00500.4
SECTION 00500 AGREEMENT

LEGAL STATUS OF CONTRACTOR: (Fill out appropriate form and cross out others.)

*A Corporation: The same officer shall not execute both the Agreement and this certificate, unless only one person
occupies all corporation offices.

l, certify that | am the of the
corporation named as CONTRACTOR herein; that , who signed this
Agreement on behalf of the corporation, was then of the corporation,

that the Agreement was duly signed for and in behalf of the corporation by authority of its board of directors, and is
within the scope of its corporate powers. If a foreign corporation, this corporation is qualified to and will register in
state in which project Work is located.

LS

(Date) (Signature)

*A Partnership: The same officer shall not execute both the Agreement and this certificate, unless only one person
occupies all partnership offices.

l, , certify that | am the
of the partnership named as CONTRACTOR herein; that , who signed this
Agreement on behalf of the partnership, was then of the partnership,
that the Agreement was duly signed for and in behalf of the partnership by authority of its partners, and is within the
scope of its partnership powers. If a foreign partnership, this partnership is qualified to and will register in state in
which project Work is located.

L.S.

(Date) (Signature)

Baughman Drain — Div. Il



00600.1
SECTION 00600 AFFEIDAVIT OF COMPLETION

ARTICLE 1-AFFIDAVIT OF COMPLETION

STATE OF MICHIGAN )

) ss
COUNTY OF )
The undersigned , as CONTRACTOR, being duly sworn, deposes
and says that he entered into a contract with the Allegan County Drain Commissioner, as OWNER, onthe ___ day
of , 20 for the construction of the Baughman Drain — Division Il. Deponent further says that the

Work under the terms of the said Contract has been completed and all indebtedness incurred by him to
subcontractors, material-men, and laborers in his employ has been paid in full or satisfactorily secured.

Deponent further says this affidavit is furnished before final payment or before the retainage, withheld in accordance
with the provisions stated in said Contract, may be reduced.

Deponent further says he hereby waives and releases any and all claims or rights which he may have, in connection
with said Contract, against OWNER or the premises upon which said Contract Work was performed, and agrees to
indemnify OWNER against any and all such claims or rights which may be asserted by subcontractors, material-men,
and laborers with whom CONTRACTOR has contracted for performance under said Contract.

Further, deponent saith not.

WITNESSES: SIGNED:
By:
Title:
Subscribed and sworn to before me this day of , 20
Notary Public, County,

My commission expires:

We, , as Surety on the above described Contract, hereby give our consent to the
payment to the CONTRACTOR as indicated above.

DATE: SIGNED:

(Attorney-in-fact)

Baughman Drain — Div. Il



00610.1
SECTION 00610 PERFORMANCE BOND

PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS, that

, as Principal, and
, a Corporation, organized and existing
under the laws of the State of , and duly authorized to transact business in the
State of Michigan, as Surety, are held and firmly bound unto the Baughman Drain Drainage District, c/o Denise
Medemar, Allegan County Drain Commissioner, as obligee, and hereinafter called OWNER, in the just and full sum of
Dollars ($ ) lawful money of the United States of
America, for the payment whereof the Principal and Surety bind themselves, their heirs, administrators, executors,
successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the above Principal has entered into a written Contract with the OWNER, dated the day of

, 20 , for
Baughman Drain — Div. Il in accordance with plans and specifications prepared by Land & Resource Engineering,
2121 3 Mile Road NW, Walker, Ml 49544 which Contract is hereby referred to and made a part hereof as fully and to
the same extent as if the same were entirely written herein.

NOW, THEREFORE, the conditions of this obligation are such, that if the said Principal shall in all respects well and
truly keep and perform the said Contract, and shall pay all sums of money due or to become due, for any labor,
materials, apparatus, fixtures or equipment furnished for the purpose of constructing the work provided in said
Contract, and shall defend, indemnify and save harmless the OWNER against any and all liens, encumbrances,
damages, demands, expenses, costs and charges of every kind except as otherwise provided in said Contract
Documents, arising out of or in relation to the performance of said Work and the provisions of said Contract, and shall
remove and replace any defects in workmanship or materials which may be apparent or may develop within a period
for one year from the date of final acceptance, then this obligation shall be null and void; otherwise it shall remain in
full force and effect;

AND PROVIDED, that any alterations which may be made in the terms of said Contract, or in the Work to be done
under it, or any extension of time for the performance of said Contract, or any forbearance on the part of either party
to the other, or the placing of an inspector or resident engineer thereon by the OWNER, shall not in any way release
the Principal and Surety or either of them, their heirs, executors, administrators, successors or assigns from any
liability hereunder; notice to the surety of any such alteration, extension or forbearance being hereby waived.

Signed and sealed this day of A.D., 20 .

WITNESS: PRINCIPAL:
By (Seal)
By

WITNESS: SURETY:
By (Seal)
Title

LOCAL ADDRESS OF AGENT FOR SURETY:

Street City State Zip Code

Baughman Drain — Div. Il
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PAYMENT BOND

KNOW ALL MEN BY THESE PRESENTS, that

, as Principal, and
, a Corporation, organized and existing
under the laws of the State of , and duly authorized to transact business in the
State of Michigan, as Surety, are held and firmly bound unto the Baughman Drain Drainage District, c/o Denise
Medemar, Allegan County Drain Commissioner, as obligee, and hereinafter called OWNER, in the just and full sum of
% ) lawful money of the United States of America, or the payment whereof the Principal and Surety
bind themselves, their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these
presents.

WHEREAS, the above Principal has entered into a written Contract with the OWNER, dated the day
of , 20___ for the Baughman Drain — Div. Il in accordance with plans and specifications prepared
by Land & Resource Engineering, 2121 3 Mile Road NW, Walker, Ml 49544 which Contract is hereby referred to and
made a part hereof as fully and to the same extent as if the same were entirely written herein;

AND WHEREAS, this bond is given in compliance with subject to the provisions of Act. No. 213 of the Public Acts of
Michigan, for the year 1963, as amended by subsequent acts to date.

NOW, THEREFORE, the condition of this obligation is that if the Principal and his Subcontractors shall make all
payments as they become due and payable of all amounts owing to Subcontractors and to parties supplying labor or
materials to the Principal or to his Subcontractors in the prosecution of the Work provided for in said Contract
(intending to include herein all claimants as defined in Section 6 of Act 213 of 1963, as amended), then this obligation
shall be void, otherwise the same shall be in full force and effect;

AND PROVIDED, that any alterations which may be made in the terms of said Contract, or in the Work to be done
under it, or the giving by the party of the first part of said Contract, any extension of time for the performance of said
Contract or any other forbearance on the part of either party to the other, shall not in any way release the Principal
and the Surety or either of them, their heirs, executors, administrators, successors or assigns from any liability
hereunder; notice to the Surety of any alterations, extensions of or of any forbearance being hereby waived.

Signed and sealed this day of A.D.,20_ .

WITNESS: PRINCIPAL:
By (Seal)
By

WITNESS: SURETY:
By (Seal)
Title

LOCAL ADDRESS OF AGENT FOR SURETY:

Street City State Zip Code

Baughman Drain — Div. Il
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ARTICLE 1-DEFINITIONS

00700.1
GENERAL CONDITIONS

Wherever used in these General Conditions or in the other Contract Documents, the following terms shall have the
meanings indicated which shall be applicable to both the singular and plural thereof:

Act of God
Addendum

Advertisement

Affidavit of Completion

Agreement

Allowance

Bid

Bid Documents

BIDDER
Bid Security
Bonds

Bulletin

Certificate of Completion

Change Order

Construction Schedule

Contract

Contract Documents
Contract Price
Contract Time
CONTRACTOR

Day

Defective Work

Drawings

Effective Date of Contract

Unpredictable phenomenon of nature such as earthquake, flood or cyclone.

A document issued by ENGINEER prior to the receipt of bids which sets forth
additional provisions, changes or clarifications of the Contract Documents.

The notice published by OWNER to solicit Bids.

A document which includes the CONTRACTOR's sworn statement that the Work
has been completed in accordance with the Contract Documents and that labor
and material men have been paid and the Surety's consent to final payment.

An instrument, signed by OWNER and CONTRACTOR covering the Work to be
performed and setting forth the Contract Time, the Contract Price and other
matters.

A fixed sum stipulated in the Contract Documents, to be used in total or in part,
as determined by the OWNER, for a specific service, product or group of
products to be furnished by CONTRACTOR. All cash allowances shall be
included in the Contract Price.

The offer of the BIDDER submitted on the prescribed forms setting forth the
conditions under and prices for which the Work will be performed.

The Bid and additional documents required to be submitted with the Bid as set
forth in the Instructions to Bidders.

Any person, firm, joint venture or corporation submitting a Bid for the Work.
Bid Bond or other instrument of security furnished by BIDDER.
Bid, Performance and Payment Bonds furnished by CONTRACTOR.

A document issued by ENGINEER which clarifies and interprets the Contract
Documents or which directs minor changes or alterations in the Work not
involving extra cost.

Notice from ENGINEER to OWNER that the Work has been completed and
establishing a one year bonded correction period.

An order to CONTRACTOR signed by OWNER authorizing an addition, deletion
or revision in the Work, or an adjustment in the Contract Price or the Contract
Time or both, issued after execution of the Agreement.

The timetable outline of CONTRACTOR's sequence of operations.

The agreement between OWNER and CONTRACTOR set forth in the Contract
Documents.

The Agreement and all related documents as identified in the Agreement.
The total moneys payable to CONTRACTOR for the Work.
The stated date or number of days for the completion of the Work.

The person, firm, joint venture or corporation with whom OWNER has executed
the Contract.

Calendar day of 24 hours from midnight to the next midnight.

Work that does not conform to the requirements of the Contract Documents and
damaged Work.

The Drawings prepared or approved by ENGINEER and approved by OWNER,
which show the character and scope of the Work to be performed.

The date shown in the Agreement.
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ENGINEER
General Requirements

Inspect, Inspection, Inspector

Insurance Certificate

Liens

Modification

Notice

Notice of Award

Notice of Termination

Notice to Proceed

OWNER

Partial Completion

Partial Utilization

Planholders of Record

Product
Product Data
Project

Project Manual

Proposal

Provide

Resident Project Representative

00700.2
GENERAL CONDITIONS

The designated representative of the OWNER.
The Sections of Division 1 of the Specifications.

Observe the work of the CONTRACTOR as it relates to implementing
CONSULTANT’s plans, specifications, reports, and other instruments of
professional service. An inspector has no authority or responsibility to direct any
construction workers, and may not stop the work. An inspector is not responsible
for the means, methods, sequences, or operations of construction, or safety
procedures attendant thereto.

The documents issued by CONTRACTOR's insurer listing policies and extent of
coverage applicable to the Work.

Claims, security interests, and encumbrances.

(@) An amendment of the Contract Documents signed by both parties, (b) a
Change Order, or (c) Bulletin. A Modification may only be issued after the
Effective Date of the Contract.

A written communication between the parties specifically called for by the
Contract Documents.

The Notice by OWNER to BIDDER that BIDDER has been awarded the Contract.

Notice from OWNER to CONTRACTOR terminating services of the
CONTRACTOR.

A Notice by ENGINEER to CONTRACTOR fixing the date on which the Contract
Time will commence and on which CONTRACTOR shall start the Work.

The public body or authority, corporation, association, partnership, or individual
with whom CONTRACTOR has entered into the Contract and for whom the Work
is to be performed.

For the Work that is being constructed in phases, Partial Completion is
Substantial Completion of a defined portion of the Work. Partial Completion is
reached whenever the defined portion of the Work is ready for use by OWNER.
To be considered partially complete, use must not be prevented by other
activities of CONTRACTOR. When use is delayed by factors that are beyond
CONTRACTOR's control, the designated portion of the Work shall be considered
partially complete.

Partial Utilization is placing a portion of the Work or facility in service for the
purpose for which it was intended or for a related use before reaching Partial
Completion or Substantial Completion.

Parties recorded by ENGINEER as having received a copy of Contract
Documents and a separate set of Bid Documents and as making required
deposit therefor, under their own name.

Materials, systems, and equipment incorporated or to be incorporated in the
Work.

Catalog data, illustrations, standard schedules, performance charts, instructions,
and other information prepared by manufacturer or supplier.

Work and other related facilities of the OWNER.

The volume or volumes containing the bidding information, schedules, equipment
uses, page-size details, and the Contract Documents for the Work except large
drawings and modifications.

The document which forms a portion of the Bid.
Furnish and install.

The authorized representative of ENGINEER who is assigned to the Work site or
any part thereof.
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Schedule of Values The breakdown of the Bid into component parts aggregating the total Bid.
Shop Drawings All drawings, diagrams, illustrations, schedules and other data specifically

prepared by CONTRACTOR, a Subcontractor, manufacturer, fabricator, supplier
or distributor to illustrate the equipment, material or some portion of the Work.

Site The location(s) where the Work is to performed.

Specifications Those portions of the Contract Documents consisting of technical descriptions of
materials, equipment, systems, standards and workmanship as applied to the
Work, and certain administrative details applicable thereto, specifically Divisions
1 through 16.

Subcontractor An individual, firm, joint venture or corporation having a direct contract with
CONTRACTOR or with any other Subcontractor for the performance of a part of
the Work at the Site.

Substantial Completion The stage in construction when the Work can be utilized for the purposes for
which it was intended. This includes the completion of all contract items in
accordance with the plans and specifications with the exception of restoration.

Supplier Firm providing products to CONTRACTOR.
Surety A company which provides a Bond.
Work The entire completed construction and the various separately identified parts

thereof required to be furnished under the Contract Documents. Work is the
result of performing services, furnishing labor, and furnishing and incorporating
Products into the construction as required by the Contract Documents.

ARTICLE 2-PRELIMINARY MATTERS

COPIES OF DOCUMENTS

21 OWNER will furnish CONTRACTOR up to 10 copies of the Contract Documents. Additional copies will be
furnished, upon request, as ENGINEER determines are necessary for execution of the Work. Copies
requested beyond these limits are available at the cost of reproduction.

CONTRACTOR'S REPRESENTATION:

2.2 By executing the Agreement, CONTRACTOR represents that CONTRACTOR has visited the Site and
assumes full responsibility for being familiar with the nature and extent of the Contract Documents, Work,
locality, local conditions and availability of manpower, materials and machinery that may in any manner
affect the Work to be done, the Contract Price or the Contract Time.

CONTRACT TIME
2.3 The Contract Time will commence on the day indicated in the Notice to Proceed; but in no event shall the

Contract Time commence later than the later of 30 days after the time stipulated for Bids to remain firm or 30
days after the Effective Date of Contract.

24 The date of beginning and the Contract Time for completion of the Work are essential conditions of the
Contract Documents. Time requirements are for the benefit of OWNER, CONTRACTOR and other Project
Contractors.

25 CONTRACTOR shall proceed with the Work at a rate of progress to ensure completion within the stipulated

Contract Time. It is expressly agreed by CONTRACTOR that the Contract Time is reasonable, taking into
consideration the average climatic and economic conditions and the availability of manpower, products, and
construction machinery prevailing at the locality of the Work.
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BEFORE STARTING THE WORK

2.6 CONTRACTOR shall carefully study and compare the Contract Documents and check and verify all figures
shown thereon and all field measurements. CONTRACTOR shall, within 48 hours, report to ENGINEER any
conflict, error or discrepancy which CONTRACTOR may discover before proceeding with the Work.

2.7 CONTRACTOR shall submit to the ENGINEER:
Construction Schedules;
Schedule of Values;
Schedule of Shop Drawings,
Product Data and samples.

2.8 A preconstruction meeting will be held to review the Construction Schedules, to establish procedures for
handling Shop Drawings and other submissions and for processing payments, and to establish working
relationships between the parties.

STARTING THE WORK

29 CONTRACTOR shall start to perform the Work on the date when the Contract Time commences.

2.10 CONTRACTOR shall attend a progress meeting a minimum of once each month at a time and place

designated by the ENGINEER.

ARTICLE 3-CONTRACT DOCUMENTS INTENT

GENERAL:

3.1 It is the intent that the Contract Documents comprise the entire agreement between OWNER and
CONTRACTOR and may be altered only by a Modification.

3.2 All communications between OWNER, CONTRACTOR, and ENGINEER intended to affect or modify any of
the terms or obligations contained in the Contract Documents shall be in writing in order to be valid.
Communications intended to affect or modify the Contract Documents include the following terms: claim,
submission, notice, request, acceptance, report, objection, order, consent, advise, communicate,
communications, certify, authorize, authorization, issue, or like terms.

3.3 No oral order, objection, claim or notice by OWNER, CONTRACTOR or ENGINEER shall affect or modify
any of the terms or obligations contained in the Contract Documents.

3.4 The Contract Documents are complementary; what is called for by one is as binding as if called for by all. In
resolving conflicts, errors and discrepancies, the documents shall be given precedence in the order
stipulated in the Agreement. Detailed drawings shall govern over general drawings. Any Work that may
reasonably be inferred from the Contract Documents as being required to produce the intended result shall
be supplied whether or not it is specifically called for. Work, materials or equipment described in words
which, so applied, have a well-known technical or trade meaning shall be deemed to refer to such
recognized standards or meanings.

3.5 The Contract Documents shall be governed by the law of the place of the Work.
REUSE OF DOCUMENTS

3.6 Neither CONTRACTOR nor any Subcontractor, manufacturer, fabricator, supplier or distributor shall have or
acquire any title to or ownership rights in any of the Drawings, Specifications or other documents or copies
thereof prepared by or bearing the seal of ENGINEER; and they shall not reuse any of them on extensions
of the Project or any other project without written consent of OWNER and ENGINEER and specific written
verification or adaptation by ENGINEER.
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ARTICLE 4-LANDS AND CONTROLS

GENERAL

4.1 OWNER will, upon request, furnish to CONTRACTOR copies of all available boundary surveys and
subsurface tests.

AVAILABILITY OF LANDS

4.2 OWNER will furnish, not later than CONTRACTOR's Construction Schedule starting date, the lands or
rights-of-way upon which or within which the Work is to be performed, rights-of-way for access thereto, and
lands designated for the use of CONTRACTOR. Easements for permanent structures or permanent
changes in existing facilities will be obtained by OWNER. CONTRACTOR shall obtain all additional lands
and access required for temporary construction facilities and storage of materials and equipment.

UNFORESEEN SUBSURFACE CONDITIONS

4.3 The underground conditions indicated in the Contract Documents represent the information available at the
time of preparation and are not guaranteed as to accuracy or completeness. CONTRACTOR shall within 48
hours after discovery notify OWNER and ENGINEER of any subsurface or latent physical conditions at the
site differing materially from those indicated in the Contract Documents. ENGINEER will investigate within
72 hours after Notice and, if warranted, advise OWNER to obtain additional investigations and tests. If said
additional investigations and tests show subsurface or latent physical conditions to be materially different
and which could not have reasonably been anticipated by CONTRACTOR, a Change Order will be issued
incorporating the necessary revision.

REFERENCE POINTS

4.4 CONTRACTOR shall be responsible for the preservation of established property corners, monuments,
bench marks and similar reference points outside of the normal working area. CONTRACTOR shall report
to ENGINEER whenever any reference point is lost, destroyed or requires relocation.

4.5 Replacement of reference points within the normal working area are the responsibility of OWNER.
CONTRACTOR shall report to ENGINEER whenever any reference point is in danger of being lost or
destroyed or requires relocation.

4.6 Construction stakes will be provided by the OWNER to the extent as may be set forth in the Specifications.

ARTICLE 5 - BONDS AND INSURANCE

PERFORMANCE AND PAYMENT BONDs:

5.1 CONTRACTOR shall furnish separate Bonds as security for the faithful performance and payment of all
CONTRACTOR's obligations under the Contract Documents. Each of these Bonds shall be in amounts at
least equal to the Contract Price and in such form and with such Sureties as are acceptable to OWNER.
Bond forms for the aforementioned securities are a part of the Contract Documents and CONTRACTOR
shall ensure that each executed copy of the Bond form is complete and sealed.

A. Bonds shall be issued by a Surety named in U.S. Treasury Circular 570 licensed to conduct
business in the state where the Work is located.

B. If the Surety on any Bond is declared bankrupt or becomes insolvent or its right to do business is
terminated in the state where the Work is located, or it ceases to be listed as an acceptable Surety
in U.S. Treasury Circular 570, CONTRACTOR shall, within 5 days thereafter, substitute another
Bond from an acceptable Surety.

CONTRACTOR'S LIABILITY INSURANCE

5.2 CONTRACTOR shall purchase and maintain such comprehensive general liability and other insurance from
an insurance company authorized to write casualty insurance in the state where the Work is located and
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shall provide protection from claims set forth below which may arise out of, or result from, CONTRACTOR's
performance of the Work and CONTRACTOR's other obligations under the Contract Documents, whether
such performance is by CONTRACTOR, by any Subcontractor, by anyone directly or indirectly employed by
any of them, or by anyone for whose acts any of them may be liable.

A. Claims under worker's compensation, disability benefits, and other similar employee benefits.

B. Claims for damages because of bodily injury, occupational sickness or disease, or death of
CONTRACTOR's employees.

C. Claims for damages because of bodily injury, sickness or disease, or death of any person other
than CONTRACTOR's employees.

D. Claims for damages insured by personal injury liability coverage which are sustained by any person
as a result of an offense directly or indirectly related to the employment of such person by
CONTRACTOR or by any other person for any other reason.

E. Claims for damages because of injury to, or destruction of, tangible property, including loss of use
resulting therefrom.

F. Claims for damages because of bodily injury or death of any person or property damage arising out
of the ownership, maintenance or use of any motor vehicle.

ARTICLE 6-CONTRACTOR'S RESPONSIBILITIES

GENERAL

6.1

6.2

6.3

6.4

6.5

LABOR,

6.6

6.7

CONTRACTOR will issue communications relative to the Work, to OWNER through ENGINEER.

CONTRACTOR shall supervise and direct the Work competently, efficiently and with skill and attention
required to complete the Work in accordance with the Contract Documents. CONTRACTOR shall be solely
responsible for the means, methods, techniques, sequences and procedures of construction.
CONTRACTOR shall be responsible for accurate compliance of the finished Work with the Contract
Documents.

CONTRACTOR shall keep on the Work, at all times the Work is in progress, a competent superintendent
who shall be replaced only under extraordinary circumstances with Notice to OWNER and ENGINEER. The
superintendent shall have authority to act on behalf of CONTRACTOR. All communications given to the
superintendent shall be binding on CONTRACTOR.

CONTRACTOR shall provide notice to allow all utilities to locate their facilities prior to the performance of
Work. The form and time of notice, the person(s) notified and all other issues related to notice to utilities
which may be affected by the Work shall be in accordance with the laws and regulations of the state in
which the Work is to be performed.

Unless otherwise specified, restricted work times shall be as follows, except in the event of an emergency as
defined in this Article: Sunday or holiday work will not be permitted; and, work will not be permitted from
8:00 p.m. to 7:00 a.m.

MATERIALS AND EQUIPMENT

CONTRACTOR shall provide competent, suitably qualified personnel to execute and complete the Work as
required by the Contract Documents. CONTRACTOR shall at all times maintain good discipline and order at
the Site. ENGINEER may judge the competency and qualifications of personnel and, upon his written
request to the CONTRACTOR, the CONTRACTOR shall cause the immediate dismissal from the Work of
any personnel considered by ENGINEER to be incompetent and/or unqualified.

CONTRACTOR shall guarantee that he has available the quantities and quality of labor and supervision
necessary to fulfill the CONTRACTOR'S obligations under the Contract Documents.
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6.8

6.9

CONTRACTOR shall furnish all materials, equipment, labor, transportation, construction equipment and
machinery, tools, appliances, fuel, power, light, heat, telephone, water, sanitary facilities, and all other
facilities and incidentals necessary for the execution, testing, initial operation, and completion of the Work.

All Products shall be of good quality and new. When required by ENGINEER, CONTRACTOR shall furnish
satisfactory evidence as to the kind and quality of materials and installed equipment. CONTRACTOR shall
submit to the ENGINEER Shop Drawings, Product Data and samples of Products to be incorporated in the
Work.

SUBCONTRACTORS

6.10

6.11

6.12

CONTRACTOR shall be fully responsible for all acts and omissions of Subcontractors and of persons
directly or indirectly employed by them and persons for whose acts any of them may be liable to the same
extent that CONTRACTOR is responsible for the acts and omissions of persons directly employed by
CONTRACTOR. Nothing in the Contract Documents shall create any contractual relationship between any
Subcontractor and OWNER or ENGINEER or any obligation on the part of OWNER or ENGINEER to pay or
to see to the payment of any moneys due any Subcontractor, except as may otherwise be required by law.
OWNER or ENGINEER may furnish to any Subcontractor, to the extent practicable, evidence of amounts
paid to CONTRACTOR for specific work done.

The Divisions and Sections of the Specifications and the identifications of any Drawings shall not control
CONTRACTOR in dividing the Work among Subcontractors or delineating work to be performed by any
specific trade.

All work performed for CONTRACTOR by a Subcontractor shall be pursuant to an appropriate agreement
between CONTRACTOR and the Subcontractor, subject to the applicable terms and conditions of the
Contract Documents.

SUBSTITUTE PRODUCTS

6.13

Whenever Products are specified or described in the Drawings or Specifications by using the name of a
proprietary item or the name of a particular manufacturer, fabricator, supplier or distributor, it is intended to
establish the type, function and quality required. Unless the substitution is specifically prohibited, substitute
items may be accepted by ENGINEER. ENGINEER will be the sole judge of the acceptability of proposed
substitutions. No substitution shall be ordered or installed without ENGINEER's prior acceptance. OWNER
may require CONTRACTOR to furnish a special performance guarantee or other surety with respect to any
substitute.

A. During the bidding period, requests for substitutions may be given consideration by the
ENGINEER, and if approved, an Addendum will be issued to incorporate the approved Product into
the Contract Documents. Such requests must be received by the ENGINEER in ample time, not
later than 10 days before bid due date, so that any necessary Addendum can be issued to all
prospective BIDDERS before submission of the Bids.

B. A request for substitution after award of the Contract shall be accepted from the CONTRACTOR
only, shall be accompanied by manufacturer's data or other detailed description of the proposed
Product and will be considered for one of the following reasons only:

1. Increased value to the OWNER.
2. Decreased cost to the OWNER.
3. Specified item not procurable.
C. A request for a substitution constitutes a representation that the CONTRACTOR has investigated

and determined that the proposed Product is equal to or superior in all respects to that specified.

D. CONTRACTOR shall reimburse OWNER for the charges of ENGINEER and ENGINEER's
consultants for evaluating accepted or rejected substitutes and for resulting changes in Drawings
and Specifications.
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OWNER FURNISHED PRODUCTS:

6.14 When the Contract Documents stipulate that the OWNER will furnish Products to be incorporated in the
Work, the CONTRACTOR'S responsibilities will be:

A. Coordinate the delivery of each product with the OWNER. OWNER'’S requirements for notification
for each product will be determined at the pre-construction meeting but under no circumstance
shall the notification period be less than 3 business days.

B. Review the Shop Drawings, Product Data and samples.

C. Submit to ENGINEER Notice of any discrepancies or problems anticipated in the use of the
Product.

D. Receive and unload the Products at the Site.

E. _Promptly inspect Products jointly with the OWNER, record shortages, and damaged or defective
items.

F. Handle Products at the Site, including uncrating and storage.

G. Protect the Products from exposure to the elements and from damage.

H. Assemble, install, connect, and adjust the Products as stipulated in the Specifications.

. Repair or replace items damaged by the CONTRACTOR.
PERMITS

6.15 CONTRACTOR shall obtain all temporary permits required to complete the Work. Application and
inspection fees associated with temporary permits shall be paid by the CONTRACTOR.

USE OF PREMISES

6.16 CONTRACTOR shall confine Work operations to the Site and other designated areas. All disturbed areas
shall be restored to equal to or better than original condition.

6.17 Material and equipment storage areas on Site shall be established and maintained in a manner that will not
disrupt or impair the use of the Site.

PATENT FEES AND ROYALTIES

6.18 CONTRACTOR shall pay license fees, royalties and costs incident to the use of any invention, design,
process or device which is the subject of patent rights or copyrights in connection with the Work. OWNER
will pay for processes involved in the operation of the completed facilities.

SAFETY AND PROTECTION
6.19 CONTRACTOR shall be responsible for initiating, maintaining and supervising safety programs in

connection with the Work. CONTRACTOR shall take precautions and provide protection to prevent
damage, injury or loss to:

A. Employees on the Work and other persons who may be affected thereby;
B. The Work and Products to be incorporated therein, whether in storage on or off the site; and
C. Other property at the Site or adjacent thereto, both above and below ground, not designated for

removal, relocation or replacement. CONTRACTOR shall erect and maintain necessary
safeguards for safety and protection of property and shall notify owners of adjacent utilities when
prosecution of the Work may affect them. CONTRACTOR shall be responsible for costs
associated with all damage, injury or loss.
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6.20

6.21

CONTRACTOR shall designate a superintendent at the site as safety officer, whose duty shall be the
prevention of accidents.

Damage, injury or loss to property referred to in this Article caused, directly or indirectly, in whole or in part,
by CONTRACTOR, any Subcontractor and anyone directly or indirectly employed by any of them and
anyone for whose acts any of them may be liable, shall be remedied by CONTRACTOR at
CONTRACTOR'S cost. CONTRACTOR's duties and responsibilities for the safety and protection of the
Work shall continue until the Work is completed and ENGINEER has issued the Certificate of Completion.

LAWS AND REGULATIONS

6.22

6.23

6.24

CONTRACTOR shall comply with all laws, ordinances, rules, regulations and orders of public bodies
applicable to the Work.

When the CONTRACTOR becomes aware that the Contract Documents, or any requirements thereof, are at
variance to laws and regulations, CONTRACTOR shall promptly serve written Notice to the ENGINEER.
Any alterations required to bring the Work in compliance will be made by Modification.

When the CONTRACTOR is aware that the Contract Documents, or any requirements thereof, are at
variance to laws and regulations and performs any of the Work contrary to laws and regulations without
Notice to the ENGINEER, all costs incurred in correcting the Work shall be borne by the CONTRACTOR.

HAZARDOUS MATERIALS

6.25

In the event CONTRACTOR discovers on the Site unexpected regulated hazardous materials, including
without limitation, inorganics, organics and asbestos, CONTRACTOR shall immediately give Notice to
ENGINEER and request a determination of how to proceed. In the event CONTRACTOR releases, under
any circumstances, regulated hazardous materials on the Site, CONTRACTOR shall immediately give
Notice to ENGINEER, take emergency action as appropriate and, following approval by ENGINEER of
CONTRACTOR'S proposed plan of remediation, CONTRACTOR shall remediate said release at
CONTRACTOR'S expense, all in compliance with all applicable laws and regulations.

EMERGENCIES

6.26

In emergencies affecting the safety of persons, the Work or adjacent property, CONTRACTOR, without
authorization from ENGINEER or OWNER, is obligated to act, at CONTRACTOR's discretion, to prevent
threatened damage, injury or loss. CONTRACTOR shall give ENGINEER prompt Notice of the emergency
action taken, and any significant changes in the Work or deviations from the Contract Documents caused
thereby.

INDEMNIFICATION

6.27

6.28

CONTRACTOR shall indemnify, defend and hold harmless OWNER and ENGINEER, their consultants,
agents and employees, from and against claims, damages, losses, attorney's fees, and expenses arising out
of, or resulting from, the performance of the Work, provided that any such claim, damage, loss or expense:

A. is attributable to bodily injury, sickness, disease or death, or to injury to, or destruction of, tangible
property other than the Work itself, including the loss of use resulting therefrom; and

B. is caused in whole or in part by any negligent act or omission of CONTRACTOR, any
Subcontractor, anyone directly or indirectly employed by any of them, or anyone for whose acts any
of them may be liable, regardless of whether or not it is caused in part by a party indemnified
hereunder.

In all claims against OWNER or ENGINEER or their agents or employees, by any employee of
CONTRACTOR or Subcontractors or anyone for whose acts they may be liable, the indemnification
obligation shall not be limited by the amount or type of damages, compensation or benefits under workmen's
compensation acts, disability benefit acts, or other employee benefit acts.
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6.29

The indemnification obligation of CONTRACTOR shall not extend to the liability of ENGINEER, agents or
employees arising out of the preparation or approval of maps, Drawings, reports, surveys, Change Orders,
designs or Specifications.

ARTICLE 7-WORK BY OTHERS

7.1

7.2

7.3

OWNER may perform or may contract with others to do additional work related to the Project.
CONTRACTOR shall afford others a reasonable opportunity to perform work as well as to store materials
and equipment on Site and shall properly integrate and coordinate CONTRACTOR's work with others.
CONTRACTOR shall coordinate and cooperate with contractors working in the area for other owners or
jurisdictions.

If any part of CONTRACTOR's work depends for proper execution or results upon the work of other
contractors, other owners, or OWNER, CONTRACTOR shall inspect and promptly report to ENGINEER any
defects or deficiencies in such work. CONTRACTOR's failure to so report shall constitute an acceptance of
the other work as fit and proper for integration with CONTRACTOR's work.

Additional Work resulting from other contracts, or work by OWNER not noted in the Contract Documents will
be added by Change Order.

ARTICLE 8-OWNER'S RESPONSIBILITIES

GENERAL

8.1

8.2

In case of termination of the employment of ENGINEER, OWNER will appoint an engineer against whom
CONTRACTOR makes no substantial objections, whose status under the Contract Documents will be that of
the former ENGINEER.

OWNER will furnish the data required under the Contract Documents promptly and will make payments to
CONTRACTOR promptly.

OWNER FURNISHED PRODUCTS

8.3

When the Contract Documents stipulate that the OWNER will furnish Products to be incorporated in the
Work, the OWNER'S responsibilities will be:

A. Arrange for and deliver the necessary Shop Drawings, Product Data, and samples to the
CONTRACTOR.

B. Arrange and pay for delivery of the Products to the Site in accordance with the Construction
Schedule.

C. Deliver supplier's bill of materials to the CONTRACTOR.

D. Inspect deliveries jointly with the CONTRACTOR.

E. Submit claims for transportation damage.

ARTICLE 9-ENGINEER'S STATUS

OWNER'S REPRESENTATIVE

9.1

ENGINEER will be OWNER'S representative during the bidding and construction period. Communications
between the OWNER and the CONTRACTOR, or claimant, will be directed through the ENGINEER. The
duties, responsibilities and limitations of authority of ENGINEER as OWNER's representative during the
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bidding and construction are set forth in these Contract Documents and shall be modified only with consent
of OWNER and ENGINEER.

9.2 ENGINEER will not be responsible for the construction means, methods, techniques, sequences or
procedures, or the safety precautions and programs incident thereto, and ENGINEER will not be responsible
for the CONTRACTOR's failure to perform the Work in accordance with the Contract Documents.

9.3. ENGINEER will not be responsible for the acts or omissions of the CONTRACTOR, or any Subcontractors,
or any of their agents or employees, or any other persons performing any of the Work.

VISITS TO SITE

9.4 ENGINEER will make visits to the site at intervals appropriate to the various stages of construction to
observe the progress and quality of the executed Work and to determine, in general, if the Work is
proceeding in accordance with the Contract Documents. ENGINEER will not be required to make
exhaustive or continuous on-site inspections to check the quality or quantity of the Work. ENGINEER'S
efforts will be directed toward providing for OWNER a greater degree of confidence that the completed Work
will conform to the Contract Documents. On the basis of such visits and on-site observations as an
experienced and qualified professional, ENGINEER will keep OWNER informed of the progress of the Work
and will endeavor to guard OWNER against defects and deficiencies in the Work.

CLARIFICATIONS AND INTERPRETATIONS

9.5 ENGINEER may issue clarifications or interpretations consistent with, or inferable from, the intent of the
Contract Documents.

SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

9.6 ENGINEER shall review Shop Drawings, Product Data and samples of Products submitted by the
CONTRACTOR.

REJECTING DEFECTIVE WORK

9.7 ENGINEER will have authority to disapprove of or reject Defective Work. ENGINEER will also have authority
to require special inspection or testing of Work whether or not the Work is fabricated, installed or completed.

SITE REPRESENTATIVE

9.8 ENGINEER will furnish a Resident Project Representative, who may have one or more assistants, to aid
OWNER and ENGINEER in carrying out their responsibilities at the Site. The duties, responsibilities and
authority of the Resident Project Representative are set forth in Article 18 of these General Conditions.

DECISIONS ON DISAGREEMENT

9.9 ENGINEER will be initial interpreter of the requirements of Contract Documents and judge of acceptability of
the Work. Claims, disputes, and other matters pertaining to bidding, execution and progress of the Work
shall be referred initially to ENGINEER with a request for an informal meeting and a formal decision. Notice
of each such claim, dispute and other matter shall be delivered by claimant to ENGINEER and other party
within 15 days of occurrence of the event giving rise thereto. Additional supporting data shall be supplied
within 30 days of occurrence. ENGINEER's written decision will be rendered within 40 days after the
occurrence. In ENGINEER's capacity as interpreter and judge, ENGINEER will be impartial to OWNER,
CONTRACTOR or claimant and will not be liable for any decision rendered in good faith.

9.10 The rendering of a decision by ENGINEER with respect to any such claim, dispute or other matter, will be a
condition precedent to arbitration under these General Conditions. The ENGINEER's decision shall become
final and binding on the parties 30 days after the decision is rendered unless deferred by an arbitration
request, litigation or administrative appeal (if applicable) filed by either party within the 30-day period to a
court of competent jurisdiction.
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9.11

No decision made by ENGINEER in good faith, either to exercise or not to exercise authority under this
Article shall give rise to any duty, liability or responsibility of ENGINEER to claimant, CONTRACTOR, any
Subcontractor, any of their agents or employees, or any other person performing any of the Work.

ARTICLE 10-CHANGES IN THE WORK

10.1

10.2

10.3

104

10.5

Without invalidating the Contract, OWNER may, at any time, order additions, deletions or revisions in the
Work by Change Orders. Upon receipt of an executed Change Order, CONTRACTOR shall proceed with
the Work involved.

ENGINEER may authorize minor changes or alterations in the Work not involving extra cost and not
inconsistent with the overall intent of the Contract Documents. These changes will be authorized by a
Bulletin and will be binding upon OWNER and CONTRACTOR.

Additional work performed by CONTRACTOR without authorization of a Change Order will not entitle
CONTRACTOR to an increase in the Contract Price or an extension of the Contract Time, except as set
forth in these General Conditions.

OWNER shall execute appropriate Change Orders recommended by ENGINEER as set forth in these
General Conditions.

It shall be CONTRACTOR's responsibility to notify Surety of any changes affecting the general scope of the
Work or change in the Contract Price or Time. The amount of the applicable Bonds shall be adjusted
accordingly.

ARTICLE 11-CHANGE OF CONTRACT PRICE

GENERAL

111

11.2

11.3

114

The Contract Price constitutes the total compensation payable for performing all duties, responsibilities and
obligations assigned to or undertaken by CONTRACTOR, and includes all taxes payable by CONTRACTOR
as a result of the Work.

The Contract Price shall only be changed by a Change Order. Claims for a change in the Contract Price
shall be submitted, with supporting data, to ENGINEER within 15 days of the occurrence of the event giving
rise to the claim.

Claims for extra compensation shall not be made by CONTRACTOR for reasonable delays:

A. caused by the work of other Project contractors or subcontractors.
B. due to the failure of OWNER to perform any obligations required of OWNER under these Contract
Documents.

Value of the Work covered by a Change Order shall be determined by one of the following methods:

A. where the Work is covered by Contract unit prices by application of unit prices to the items
involved.

B. by mutual acceptance of a lump sum.

C. on the basis of the cost of the Work, plus overhead and profit, but only in the event OWNER and

CONTRACTOR cannot agree on one of the above methods.

COST-PLUS WORK

115

Cost-plus work means cost of the Work plus a fee. Cost of the Work means the sum of all costs incurred
and paid by CONTRACTOR in the performance of cost-plus work. Such costs shall be in amounts no higher
than those prevailing in the locality of the Work. Cost of the Work shall only include:
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11.6

11.7

11.8

11.9

11.10

payroll costs for employees including superintendents and foremen at the Site in the direct employ
of CONTRACTOR under schedules of job classifications. Payroll costs shall include, but not be
limited to, salaries and wages, social security contributions, unemployment, excise and payroll
taxes, workers' or workmen's compensation, health and retirement benefits, bonuses, sick leave,
vacation and holiday pay.

cost of all materials and equipment furnished and incorporated in the Work, including costs of
transportation, storage and manufacturers' field services.

rentals of all construction equipment, machinery and accessories, and costs of transportation,
loading, unloading, installation, dismantling and removal. Rental rates shall not exceed rates listed
in the "Rental Rate Blue Book for Construction Equipment" published by Equipment Guide Book
Company. Rates allowed will be based on the most economical time unit. The rental determined
by multiplying the rate (e.g., hourly, daily, weekly, etc.) by the period of use shall not exceed the
rental determined by applying the next highest rate (e.g., for this purpose the daily rate would be
"higher" than the hourly rate, etc.) to the corresponding period of use.

fees of special consultants.

cost, including transportation and maintenance, of all materials, supplies, equipment, machinery,
appliances, hand tools, office and temporary facilities at the Site.

transportation, travel and subsistence expenses.
sales, use or similar taxes imposed by any governmental authority.

unavoidable deposit losses, royalty payments, and fees for permits and licenses, and losses and
damages to the Work not compensated by insurance.

the cost of utilities, fuel, telegrams, long distance telephone calls, and expressage.

Cost of the Work shall not include:

A.

D.

compensation for CONTRACTOR's officers, executives, principals, managers, professionals, clerks
and other personnel, whether at the Site or office.

any part of CONTRACTOR's capital expenses, including interest on CONTRACTOR's capital
employed for the Work and charges against CONTRACTOR for delinquent payments.

cost due to the negligence of CONTRACTOR, any Subcontractor, or anyone directly or indirectly
employed by any of them or for whose acts any of them may be liable, including but not limited to,
the correction of Defective Work or damage to the property, disposal of materials or equipment
wrongly supplied.

other overhead or general expense costs.

The fee allowed to the CONTRACTOR for overhead and profit shall be 10 percent of the cost of the Work;
except for payments to Subcontractors in which case the fee shall be 5 percent.

Payments to Subcontractors will be determined in the same manner as CONTRACTOR's cost of the Work.
The fee allowed to the Subcontractors for overhead and profit shall be 10 percent.

The amount of credit to OWNER for any change which results in a net decrease in cost will be the amount of
the actual net decrease, exclusive of any fee for overhead and profit. When both additions and credits are
involved in any one change, the overhead and profit shall be based on the net increase in the Work.

CONTRACTOR shall submit daily cost reports of cost-plus work to the ENGINEER.

ARTICLE 12-CHANGE OF THE CONTRACT TIME




00700.14
SECTION 00700 GENERAL CONDITIONS

121 The Contract Time may only be altered by a Change Order. Claim for a change of Contract Time shall be
delivered to OWNER and ENGINEER within 15 days of the event giving rise to the claim. Adjustment in the
Contract Time will be determined by ENGINEER.

12.2 The Contract Time will be extended in an amount equal to time lost due to unreasonable time delays beyond
control of CONTRACTOR. Reasons for such delays shall be restricted to fires, labor disputes, epidemics,
abnormal weather conditions, and Acts of God. In addition Contract Time may be extended for
unreasonable time delays:

A. caused solely by work of other Project contractors or subcontractors directly contracted by the
OWNER

B. due to failure of OWNER to perform any obligations required of OWNER under these Contract
Documents.

ARTICLE 13-WARRANTY, TESTS AND DEFECTIVE WORK

WARRANTY AND GUARANTEE

131 CONTRACTOR warrants and guarantees to OWNER and ENGINEER that materials and equipment shall be
new and that Work shall be of good quality and free from faults or defects and in accordance with
requirements of the Contract Documents. Prompt Notice of any defects will be given to CONTRACTOR.

13.2 CONTRACTOR warrants and guarantees that title to all Work, materials and equipment covered by monthly
estimates, passes automatically to OWNER at the time of payment, free and clear of all liens.

TESTS AND INSPECTIONS

13.3 If the Contract Documents, laws, ordinances, rules, regulations or orders of any public authority having
jurisdiction require any portion of the Work to be inspected, tested, or approved by someone other than
CONTRACTOR, CONTRACTOR shall give ENGINEER timely notice of readiness therefore. Such tests
shall be in accordance with the methods prescribed by the applicable organization or the Contract
Documents. All certification fees, testing laboratory fees, and inspection fees of said public authorities will
be paid by CONTRACTOR. Inspection coordination is the responsibility of the CONTRACTOR, unless
otherwise indicated in the Contract Documents.

134 Neither observations by ENGINEER nor inspections, tests or approvals by persons other than
CONTRACTOR shall relieve CONTRACTOR from obligations to perform the Work required by the Contract
Documents, laws, ordinances, rules, regulations or orders of public authority having jurisdiction.

135 When inspection readiness is declared by the CONTRACTOR and the inspection proves unsuccessful, all
costs for the inspection shall be borne by the CONTRACTOR.

ACCESS TO THE WORK

13.6 ENGINEER, his representatives, and representatives of OWNER shall at all times have access to the Work.
CONTRACTOR shall provide proper facilities for access, observation of the Work, and for any inspection or
testing by manufacturers, suppliers, material men, and other parties as authorized by OWNER.

UNCOVERING WORK

13.7 If Work requiring inspection, testing or approval is covered either without ENGINEER's written approval
where required, or contrary to ENGINEER's specific request, the Work shall, if requested by ENGINEER, be

uncovered for observation and replaced at CONTRACTOR's expense.

13.8 If ENGINEER considers it necessary or advisable that covered Work be inspected or tested, other than as
outlined under the previous paragraph, CONTRACTOR, at ENGINEER's request, shall uncover and expose
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that portion of the Work. If the Work is defective, CONTRACTOR shall bear all the expenses of satisfactory
repair and reconstruction, including compensation for additional engineering services resulting therefrom. If
such Work is not found to be defective, CONTRACTOR shall be allowed an increase in Contract Price, an
extension of Contract Time, or both, directly attributable to such uncovering and reconstruction.

CUTTING AND PATCHING

13.9 CONTRACTOR shall be responsible for all cutting, fitting and patching required to complete the Work, to
make its several parts fit together properly, or to uncover portions of the Work to provide for installation of ill-
timed Work. CONTRACTOR shall not cut or alter any part of the Work or the work of another Contractor or
Subcontractor without written approval of the ENGINEER. In no case shall the CONTRACTOR endanger
any portion of the Work by cutting or altering any part of it.

CORRECTION OR REMOVAL OF DEFECTIVE WORK

13.10 CONTRACTOR shall promptly, as specified by ENGINEER, either correct any Defective Work or remove it
from the Site and replace it with acceptable Work. If CONTRACTOR does not correct or remove and
replace such Defective Work within a reasonable time, OWNER may have the deficiency corrected or the
Defective Work removed and replaced by others. All direct and indirect costs of such correction or removal,
and replacement, including compensation for additional engineering services, shall be paid by
CONTRACTOR in an amount as verified by ENGINEER. CONTRACTOR shall also repair all Work of
others destroyed or damaged by replacement of CONTRACTOR's Defective Work.

ONE YEAR CORRECTION PERIOD

13.11 Prior to the expiration of one year after the date of Acceptance or such longer period of time as may be
prescribed by law or by the terms of any applicable special guarantee required by the Contract Documents,
CONTRACTOR shall promptly correct identified Defective Work or remove it from the Site and replace it
with acceptable Work. If CONTRACTOR does not promptly comply, OWNER's rights to correction will be
the same as for Defective Work in this Article. Repairs and replacements made under this paragraph shall
bear an additional 12-month correction period dated from the acceptance of repair and replacement.

ACCEPTANCE OF DEFECTIVE WORK

13.12 If OWNER prefers to accept Defective Work, an appropriate reduction in the Contract Price will be made. If
the acceptance occurs after final payment, an appropriate amount, as determined by ENGINEER, shall be
paid by CONTRACTOR to OWNER.

OWNER'S RIGHT TO DO WORK:

13.13 If CONTRACTOR should neglect to prosecute the Work properly and diligently, or fail to perform any
provision of this Contract, including requirements of the Construction Schedule, OWNER, after three (3)
days Notice to CONTRACTOR and his Surety may, without prejudice to any other remedy that OWNER may
have, correct and remedy any such deficiency. Direct and indirect costs of OWNER, including
compensation for additional engineering services, shall be verified by ENGINEER and an appropriate
reduction in the Contract Price will be made. If the payments due CONTRACTOR are not sufficient to cover
such amount, CONTRACTOR shall pay the difference to OWNER.

ARTICLE 14-PAYMENTS AND COMPLETION

PROGRESS PAYMENTS AND RETAINAGES

14.1 As a condition precedent to the first progress payment, CONTRACTOR shall submit a Construction
Schedule and Schedule of Values.

14.2 CONTRACTOR will prepare a monthly payment request, supported by such data as ENGINEER may
reasonably request from CONTRACTOR.

14.3 The payment requests shall not include Products not incorporated in the Work unless specifically requested
by CONTRACTOR and approved by OWNER subject to the following mandatory conditions:
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A. the Products have been specifically manufactured for the Work;
B. the Products have been delivered and suitably stored at the Site or at another location agreed to;
and
C. CONTRACTOR has furnished supporting data, satisfactory to OWNER that establishes OWNER's

14.4

title to the Products, free of any Liens or other encumbrances, and protects OWNER's interest
therein, including applicable insurance.

Progress payments and retainage shall conform to the following, provided CONTRACTOR'S progress is in
accordance with the approved Construction Schedule and the conditions for payment as set forth in this
Article.

A. Progress payments covering the first 50 percent of the Work shall be 90 percent of the progress
period Work completed and 75 percent of the Products furnished and not incorporated in the Work,
but specifically authorized by the OWNER.

B. Progress payments covering the final 50 percent of the Work, at the discretion of the OWNER, may
be increased to 100 percent of the progress period Work completed and 75 percent of Products
furnished and not incorporated in the Work, but specifically authorized by the OWNER.

C. All payments to the CONTRACTOR by the OWNER, including retainage, shall be in accordance
with all laws and regulations applicable to these activities in the state in which the Work is
performed.

APPROVAL OF PAYMENT

14.5

14.6

14.7

CONTRACTOR will prepare monthly payment requests and present them to ENGINEER for
recommendation to the OWNER. ENGINEER shall complete review of such requests, make adjustments as
deemed appropriate, and forward to the OWNER within ten (10) days of receipt from the CONTRACTOR.

ENGINEER'S submittal and recommendation of any payment request shall constitute a representation by
ENGINEER to OWNER, based on ENGINEER's on-site observations of Work in progress as an experienced
qualified professional, that the Work has progressed to the point indicated; that, to the best of ENGINEER's
knowledge, information and belief, the quality of the Work is in accordance with the Contract Documents;
and that CONTRACTOR is entitled to payment. However, by recommending payment, ENGINEER shall not
thereby be deemed to have represented that ENGINEER made exhaustive or continuous on-site inspections
to check the quality or the quantity of the Work, or that ENGINEER has reviewed the means, methods,
techniques, sequences, and procedures of construction or that ENGINEER has made any examination to
ascertain how or for what purpose CONTRACTOR has used the moneys paid or to be paid to
CONTRACTOR or that title to any Work, materials, or equipment has passed to OWNER free and clear of
any liens.

OWNER will make payment to CONTRACTOR on monthly requests within 30 days of ENGINEER'S
presentation to OWNER.

PAYMENT WITHHELD

14.8

ENGINEER may not recommend any payment or may nullify any payment previously recommended, to
such extent as may be necessary to protect OWNER from loss because:

A. Work is defective or completed Work has been damaged requiring correction or replacement.

B. Written claims have been made against OWNER or liens have been filed in connection with the
Work.

C. Contract Price has been reduced by Modifications.

D. CONTRACTOR has failed to file receipts for payment of equipment and materials not incorporated

in the Work.
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E. OWNER has been required to correct Defective Work or complete neglected Work.
F. Unsatisfactory prosecution of the Work, including failure to clean-up or failure to perform testing as

required by the Contract Documents.
PARTIAL UTILIZATION

14.9 OWNER shall have the right to take possession of, and use any completed or partially completed portions of
the Work prior to completion. The OWNER's possession and use shall not be deemed an acceptance of
any Work not completed in accordance with the Contract Documents. Unless otherwise called for in the
Contract Documents, CONTRACTOR will be reimbursed for any extra costs or provide an extension of
Contract Time for any delays or both which result from Partial Utilization of Work. Special insurance
coverage, if required, shall be provided by the OWNER. Upon receipt of a request from OWNER to utilize a
portion of the Work, ENGINEER shall:

A. make an inspection and shall prepare a list of items of incomplete and Defective Work remaining
for the portion of the Work to be utilized.

B. determine if any extra compensation or time extension is due the CONTRACTOR due to the
OWNER'S Partial Utilization of the Work.

SUBSTANTIAL COMPLETION

14.10 When ENGINEER considers that the Work has been substantially but not entirely completed and full
completion thereof is materially delayed through no fault of CONTRACTOR, ENGINEER will issue a
Certification of Substantial Completion. Liquidated damages for that portion of Work will not be assessed
beyond the date of Substantial Completion.

PAYMENT FOR SUBSTANTIAL COMPLETION

14.11 OWNER will, upon Certificate of Substantial Completion by ENGINEER and without terminating the
Contract, make payment of the balance due for Work fully completed and accepted. Consent of the Surety
shall be submitted by CONTRACTOR to ENGINEER prior to certification of such payment. Such payment
shall be made under the terms and conditions governing final payment, except that it shall not constitute a
waiver of claims.

NOTIFICATION OF COMPLETION

14.12 When CONTRACTOR considers the Work required in the performance of this Contract to be complete and
ready for final inspection, CONTRACTOR shall provide Notice to the ENGINEER.

FINAL INSPECTION

14.13 CONTRACTOR shall serve Notice of completion on ENGINEER who will, within 7 days, schedule the final
inspection with OWNER and CONTRACTOR, and will notify CONTRACTOR of incomplete and Defective
Work. CONTRACTOR shall remedy such defects immediately and again submit a Notice of completion.
Questions regarding quantities for payment will be measured jointly by the CONTRACTOR and ENGINEER.

FINAL PAYMENT

14.14  After CONTRACTOR has remedied all incomplete and Defective Work and delivered documents required by
the Contract Documents, CONTRACTOR will prepare a request for final payment. CONTRACTOR shall
furnish an executed Affidavit of Completion, in the form set forth in Article 19 of these General Conditions,
including consent of the Surety to final payment. In lieu thereof, CONTRACTOR may furnish a Bond
satisfactory to OWNER to indemnify OWNER against any lien.

APPROVAL OF FINAL PAYMENT

14.15 If ENGINEER is satisfied that the Work has been completed, and has received CONTRACTOR's Affidavit of
Completion, ENGINEER will, within 10 days, issue the Certificate of Completion and present a
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recommendation for final payment to the OWNER for approval and payment. If said documentation is
satisfactory in form and substance, OWNER shall pay CONTRACTOR within 30 days of receipt thereof.

CONTRACTOR'S CONTINUING OBLIGATION

14.16 The CONTRACTOR's obligation to perform the Work in accordance with the Contract Documents shall be
absolute. Recommendation of any progress or final payment by ENGINEER, issuance of a Certificate of
Substantial Completion, any payment by OWNER to CONTRACTOR, any use or occupancy of the Work or
any part thereof by OWNER, any act of acceptance by OWNER or any failure to do so, or any correction of
Defective Work by OWNER shall not constitute an acceptance of Work contrary to the Contract Documents.

14.17 The duties and obligations imposed on CONTRACTOR by these General Conditions, and the rights and
remedies available hereunder, and the rights and remedies available to OWNER and ENGINEER
hereunder, shall be in addition to, and not a limitation of, any otherwise imposed or available by law, by
special guarantee, or other provisions of the Contract Documents.

WAIVER OF CLAIMS
14.18 The making and acceptance of final payment shall constitute:
A. a waiver of all claims by OWNER against CONTRACTOR, except claims arising from unsettled
Liens, from Defective Work appearing after final inspection pursuant to this Article or from failure to
comply with the Contract Documents. However, it shall not constitute a waiver by OWNER of any
rights with respect to CONTRACTOR's continuing obligations under the Contract Documents; and

B. A waiver of all claims by CONTRACTOR against OWNER, except those claims under negotiation,
arbitration, or litigation.

14.19 CONTRACTOR'S refusal to accept the final payment as tendered by OWNER shall constitute a waiver of
any right to interest thereon.

LIQUIDATED DAMAGES

14.20 OWNER will deduct the amount of any liquidated damages and expenses, calculated in accordance with the
Agreement, from moneys due or to become due to CONTRACTOR. If such amount exceeds such unpaid
balance, the CONTRACTOR shall pay the difference to the OWNER.

ARTICLE15-SUSPENSION AND TERMINATION

WORK SUSPENSION

151 OWNER may order CONTRACTOR to suspend the Work, or any portion thereof, until the reason for such
suspension has been eliminated; however, this right shall not give rise to any duty by OWNER to exercise
this right for the benefit of CONTRACTOR or any other party.

15.2 OWNER may suspend the Work for the following reasons:

A. Defective Work.

B. CONTRACTOR fails to supply sufficient skilled workmen or suitable Products.

C. CONTRACTOR fails to make prompt payments to Subcontractors or for labor or Products.

D. CON'_I'RACTOR fails to maintain proper insurance, bonds, licenses, or federal, state, or local
permits.

OWNER TERMINATION OF WORK
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15.3 Upon the occurrence of any one or more of the following events OWNER may, after giving CONTRACTOR
and Surety 10 days written Notice of Termination, terminate the services of the CONTRACTOR.

A. CONTRACTOR fails to initiate and diligently proceed with the Work.

B. CONTRACTOR is adjudged bankrupt or insolvent.

C. CONTRACTOR makes a general assignment for the benefit of creditors.

D. a trustee or receiver is appointed for CONTRACTOR or for any of CONTRACTOR's property.

E. CONTRACTOR files a petition to take advantage of any debtor's act, or to reorganize under the

bankruptcy or similar laws.

F. CONTRACTOR repeatedly fails to supply sufficient skilled workmen or suitable Products.

G. CONTRACTOR repeatedly fails to make prompt payments to Subcontractors or for labor or
Products.

H. CONTRACTOR disregards laws, ordinances, rules, regulations or orders of any public body having
jurisdiction.

. CONTRACTOR disregards the authority of the ENGINEER.

J. CONTRACTOR otherwise violates any provisions of the Contract Documents.

OWNER COMPLETION OF WORK ON TERMINATION:

154 If the Surety does not resume performance of the Work within 10 days after Notice of Termination is
received from OWNER, OWNER shall have the absolute right to complete the Work in the most expeditious
manner and shall have the right to exclude CONTRACTOR from the Site and take possession of the Work
and of all CONTRACTOR's tools, appliances, equipment and machinery at the Site and use the same
without liability to CONTRACTOR for trespass or conversion. OWNER may incorporate in the Work all
Products for which OWNER has paid CONTRACTOR but which are stored elsewhere. In such case
CONTRACTOR shall not be entitled to receive any further payment until the Work is finished. If the balance
due to CONTRACTOR at the time of termination exceeds the direct and indirect costs of completing the
Work, including compensation for additional engineering services, attorney's fees, technical services and
administrative costs, such excess shall be paid to CONTRACTOR. If such costs exceed such unpaid
balance, CONTRACTOR shall pay the difference to OWNER. Such costs incurred by OWNER shall be
verified by ENGINEER and incorporated in a Change Order, but in finishing the Work OWNER shall not be
required to obtain the lowest cost for the remaining portion of the Work performed.

OWNER'S ADDITIONAL TERMINATION RIGHTS

155 Where CONTRACTOR's services have been terminated by OWNER, said termination shall not affect any
rights of OWNER against CONTRACTOR then existing or which may thereafter accrue. Any retention due
or payment of money by OWNER to CONTRACTOR shall not release CONTRACTOR from liability.

OWNER'S TERMINATION FOR CONVENIENCE

15.6 Upon 10 days' written Notice to CONTRACTOR, Surety and ENGINEER, OWNER may, without cause and
without prejudice to any other right or remedy, elect to abandon the Work and terminate the Contract. In
such case, CONTRACTOR will be paid for Work executed and expense sustained plus a reasonable profit.

CONTRACTOR'S CONTINUING WORK DURING DISPUTES

15.7 CONTRACTOR shall carry on the Work and maintain the Construction Schedule during all disputes or
disagreements with OWNER. No Work shall be delayed or postponed pending resolution of any disputes or
disagreements, except as CONTRACTOR and OWNER may otherwise agree.

CONTRACTOR MAY STOP WORK OR TERMINATE
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15.8

If, through no act or fault of CONTRACTOR, the Work is suspended for a period of more than 90 days by
the OWNER or by an order of court or other public authority, or OWNER fails to pay CONTRACTOR any
sum recommended by ENGINEER within 90 days of its presentation, then CONTRACTOR may, upon 10
days' written Notice to OWNER, terminate this Contract and recover from OWNER payment for all Work
executed and any expense sustained plus a reasonable profit. In lieu of terminating the Contract,
CONTRACTOR may, upon 10 days' notice to OWNER, stop the Work until CONTRACTOR has been paid
amounts then due.

ARTICLE 16-ARBITRATION

16.1

16.2

16.3

16.4

16.5

16.6

16.7

16.8

In the event that a claim, dispute or other question arises relating to the Contract Documents, except claims
which have been waived by the making or acceptance of final payment or claims not subject to arbitration
under applicable law, OWNER and CONTRACTOR may, by mutual agreement, submit the claim, dispute or
matter to arbitration. In the event the parties agree to arbitration, the right to proceed to arbitration shall be
subject to the terms and conditions in this Article.

The parties must agree on the specific claims, disputes or matters to be arbitrated. The written arbitration
submission shall state the nature and circumstances surrounding the claim or dispute, state the amount
claimed or relief sought, and the specific supporting provisions relied upon in the Contract Documents. The
scope of the arbitration shall be strictly limited to matters defined in the arbitration submission.

Once the arbitration submission has been signed by both parties, it shall be submitted to the American
Arbitration Association which shall proceed to process the case in accordance with the Construction Industry
Arbitration Rules, except to the extent that the same have been modified by this Article and the arbitration
submission.

The arbitration panel shall consist of one Professional Engineer or Architect, one Contractor, and one
Attorney selected in accordance with the applicable rules of the American Arbitration Association. In lieu of
the appointment of an Arbitration Panel to settle an existing claim or dispute, OWNER and CONTRACTOR
may agree upon a permanent arbitrator or Arbitration Panel to decide all claims, disputes, and other matters
relating to the Contract Documents.

The arbitrator or Arbitration Panel shall apply the terms and conditions of the Contract Documents to the
claim, dispute or matter submitted to it and shall base its decision on said Contract Documents.

The arbitrator's or Arbitration Panel's decision shall be set forth in writing, shall state the decision on each
claim, dispute or matter submitted, and the reason for each decision.

Once a written arbitration submission has been executed, the agreement to arbitrate shall be specifically
enforceable under the prevailing arbitration law. The arbitration award rendered by the arbitrator(s) shall be
final and judgment may be entered upon it in any court having jurisdiction thereof.

During the pendency of the arbitration proceedings, CONTRACTOR covenants and agrees that
CONTRACTOR shall continue to proceed with the Work required pursuant to the Contract Documents. In
the event that CONTRACTOR is terminated by OWNER at any time prior to the issuance of the arbitrator's
or Arbitration Panel's written decision, or if CONTRACTOR fails to proceed with the Work during the
pendency of the arbitration proceedings, OWNER shall be entitled to obtain a court order enjoining the
continuance of said arbitration proceedings by reason of such action.

ARTICLE 17-MISCELLANEOUS

17.1

Whenever any provision of the Contract Documents requires the giving of Notice, it shall be deemed to have
been validly given, if delivered in person to the individual or to a member of the firm or to an officer of the
corporation for whom it is intended, or if sent by certified mail or commercial carrier, with provision for receipt
acknowledgement, to the last business address known to party who gives the Notice. Notice may also be
made by facsimile transmission. In such case, Notice will be deemed received when the transmission is
made. The party making such facsimile transmissions shall also forward a copy of such Notice by regular
mail.
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17.2 If any section, paragraph, clause or provision of the Contract Documents shall be held invalid, the invalidity
of such section, paragraph, clause or provision shall not affect any of the other provisions of the Contract
Documents. The Article and paragraph headings in the Contract Documents are furnished for convenience
of reference only and shall not be considered to be a part of the Contract Documents.

ARTICLE 18-RESIDENT PROJECT REPRESENTATIVE

GENERAL

18.1 Resident Project Representative is ENGINEER's Agent under the supervision of ENGINEER in matters
pertaining to the on-site Work. Dealings with Subcontractors shall be through, or with knowledge of,
CONTRACTOR.

DUTIES AND RESPONSIBILITIES

18.2 Resident Project Representative will:

A.

Review the Construction Schedule, schedule of Shop Drawing submissions, and Schedule of
Values prepared by CONTRACTOR, and consult with ENGINEER concerning their acceptability.

Attend preconstruction conferences, progress meetings, and other job conferences; chair meetings
and maintain and circulate copies of minutes and notices thereof.

Serve as ENGINEER's liaison with CONTRACTOR, principally through with CONTRACTOR's
Superintendent. Assist ENGINEER as OWNER's liaison when CONTRACTOR's operations affect
OWNER's on-site operations.

Assist ENGINEER in obtaining from OWNER additional details or information when required for
proper execution of the Work.

Receive Shop Drawings, Product Data and samples, submittals, and receive samples delivered at
the site for ENGINEER's examination.

Advise ENGINEER and CONTRACTOR immediately of the commencement of any Work requiring
a Shop Drawing of sample submission if the submission has not been approved by ENGINEER.

Conduct on-site observations of the Work to assist ENGINEER in determining compliance with the
Contract Documents.

Report to ENGINEER whenever it appears that any portion of the Work does not conform to the
Contract Documents or has been damaged prior to final payment; and advise ENGINEER when it
appears any portion of the Work should be uncovered for observation or requires special testing,
inspection or approval.

Verify that required tests, equipment and systems startups, and operating and maintenance
instructions are conducted in the presence of required personnel, and that CONTRACTOR
maintains adequate records thereof; observe, record and report to ENGINEER details of test
procedures, startups, inspections, and operating and maintenance instructions.

Accompany inspectors representing public or other agencies having jurisdiction on the Project;
record and report to ENGINEER on the outcome of these inspections.

Transmit to CONTRACTOR, ENGINEER's clarifications and interpretations of the Contract
Documents.

Consider and evaluate CONTRACTOR's suggestions for modifications in Drawings or
Specifications and report them with recommendations to ENGINEER.

Maintain at the Site orderly files for correspondence, reports of job conferences, Shop Drawings,
Product Data and samples submissions, reproductions of original Contract Documents, including all
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Addenda, Change Orders, additional Drawings, ENGINEER's clarifications and interpretations of
the Contract Documents, progress reports, and other Project related documents.

Maintain a log book, recording hours on the Site, weather conditions, data relative to extras or
deductions, list of visiting officials and representatives of manufacturers, fabricators, suppliers and
distributors, daily activities, decisions, and general and specific observations of test procedures.

Consult with ENGINEER relative to scheduled major tests, inspections or start of critical phases of
the Work.

Report accidents immediately to ENGINEER.

Review applications for payment with CONTRACTOR and forward them with recommendations to
ENGINEER, noting relation to the Schedule of Values, Work completed, and payment for materials
and equipment not incorporated in the Work.

During the course of the Work, verify that certificates, maintenance and operation manuals, and
other data required to be assembled and furnished by CONTRACTOR are applicable to the items
actually installed; and that this material is delivered to ENGINEER for review and forwarding to
OWNER prior to final acceptance of the Work.

Prior to, and as a condition of, recommending to ENGINEER issuance of a Certificate of
Substantial Completion, Resident Project Representative will:

1. Prepare a list of incomplete or Defective Work.

2. Verify that all items required for Substantial Completion have been corrected or
completed.

3. Secure agreement between OWNER and CONTRACTOR relative to responsibilities for

utilities, heat, janitorial services, insurance, Project security, access by the parties, safety
and any other matters.

4. Secure CONTRACTOR's specific Construction Schedule to fully complete the Work.

Conduct final inspection with ENGINEER, OWNER and CONTRACTOR and prepare a final list of
items to be completed or corrected.

Verify that all items on final list have been completed or corrected and make recommendations to
ENGINEER concerning acceptance.

LIMITATIONS OF AUTHORITY

18.3

Resident Project Representative shall not guarantee or warrant CONTRACTOR's Work. Except upon
written instructions of ENGINEER, Resident Project Representative shall not:

A.

B.

Authorize any deviation from the Contract Documents or approve any substitute Products.
Exceed limitations on ENGINEER's authority as set forth in the Contract Documents.

Undertake any of the responsibilities of CONTRACTOR, Subcontractors or CONTRACTOR's
Superintendent, or expedite the Work.

Advise on, or issue directions relative to, any aspect of the means, methods, techniques,
sequences or procedures of construction unless such is specifically called for in the Contract
Documents.

Advise on, or issue directions as to, safety precautions and programs in connection with the Work.

Authorize OWNER to occupy the Project in whole or in part.
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G. Participate in specialized field or laboratory tests.
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These Supplemental Conditions amend or supplement the General Conditions and other provisions of the Contract
Documents as indicated below. All provisions which are not so amended or supplemented remain in full force and
effect.

The terms used in these supplemental Conditions will have the meanings indicated in the General Conditions.

Additional terms used in these Supplemental Conditions have the meanings indicated below, which are applicable to
both the singular and plural thereof.

ARTICLE 4 — LANDS AND CONTROLS

AVAILABILITY OF LANDS
Add the following new paragraphs immediately after paragraph 4.2:

This Contract shall be subject to the provisions of the Baughman Drain Land Owner Agreement Form, being one (1)
page in length and being incorporated herein, in its entirety, by reference.

The Baughman Drain Land Owner Agreement Form shall be filled out and submitted to the Engineer prior to
accessing the Drain or completing work outside of the Drain easement.

This Contract shall be subject to the provisions of the Baughman Drain Easement Special Provisions as incorporated
herein. Contractor shall adhere to the provisions as described in said document.

Baughman Drain — Div. Il
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BAUGHMAN DRAIN
LANDOWNER AGREEMENT FORM

Property Owner(s):

Address:

Parcel No:

Impacted County Drain: Baughman Drain

Request Permission To:

I (we) certify, as applicant(s), we are the legal owners of the property stated above.

As such, | (we) hereby authorize , as the Contractor for the
Baughman Drain — Div. Il construction project to temporarily utilize our property to complete the scope of
work indicated above.

| (we) understand that the requested work is beyond the scope of said Drain project. We agree to waive
any and all damages or claims against the North Point Drain Drainage District arising from work
performed by said Contractor.

Owner’s Signature Date

Contractor’s Signature Date

Baughman Drain — Div. Il
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BAUGHMAN DRAIN — EASEMENT SPECIAL PROVISIONS

Tax ID Address Name Description

17-027- 1662 John & Karin Upon completion of construction, the drainage infrastructure located on the property

002-80 Sycamore Caston shall be located underground. The Drainage District's access rights on Property shall
Street be restricted to the Drain Easement Area and shall not include rights to traverse the

Property outside the Drain Easement Area. The Drainage District shall coordinate with
Landowners regarding removal of trees on the Property. The Drainage District, in its
sole discretion, shall only remove those trees necessary for the establishment,
construction, operation, maintenance and improvement of the Drain.

17-027- 396 Bruce & Connie The Drainage District shall coordinate with Landowner regarding removal of trees on
002-16 Briarwood Meles the Property and provide advance notice of which trees shall be removed within the
Street Drain Easement Area. The Drainage District, in its sole discretion, shall only remove

those trees necessary for the establishment, construction, operation, maintenance
and improvement of the Drain. Notwithstanding the above, Landowner shall have the
right to maintain and replace an irrigation pump and water and electric lines for the
purpose of operating a sprinkler system ("Sprinkler System") within the Drain
Easement Area. Landowner shall be responsible for repairing or replacing the

Sprinkler System.
17-580- 1624 Elm Joshua Dale Per email conversation - Property owner would like to keep all adequately sized wood
006-00 Street for burning. 15-20' max log length, stacked on the house side of the drain. Prop owner
to mark his septic field to avoid.
17-027- 1688 Thomas & Darcy The Drainage District shall coordinate with Landowners regarding removal of trees on
002-30 Sycamore Pavlack the Property. The Drainage District, in its sole discretion, shall only remove those
Street trees necessary for the establishment, construction, operation, maintenance and
improvement of the Drain.
17-027- 1689 Thomas & Darcy The Drainage District shall coordinate with Landowners regarding removal of trees on
002-31 Sycamore Pavlack the Property. The Drainage District, in its sole discretion, shall only remove those
Street trees necessary for the establishment, construction, operation, maintenance and
improvement of the Drain.
17-027- 376 Todd & Melissa  Notwithstanding the above, Landowner shall have the right to maintain and replace the
002-15 Briarwood Harrington driveway within the easement area.
17-580- 1644 Elton & Romilda No heavy construction equipment (i.e. excavators, bulldozers, etc.) shall be allowed
034-00 Sycamore Goswick east of the easterly top of bank without written permission from the property owner.
17-027-  Prairiewoo Deyoung The Drainage District acknowledges that at certain locations within the Drain
002-63 d Dr (farm Farmland, LLC Easement Area buried irrigation lines and private electric lines that serve them
parcel, no ("Crossings"). The approximate locations of these Crossings are indicated and
street labeled in Exhibit A. The Drain to be located within the Drain Easement Area shall be
address) constructed, maintained and operated in manner that will not interfere or damage the

irrigation or electric lines within the Crossings. Drainage District shall restore any
irrigation or electric lines within the Crossings that are damaged due to Drainage
District's construction, maintenance or operation of the Drain at the Crossings.
Landowner shall not construct any additional Crossings without the advance written
approval of the Drainage District.

17-580- 1636 EIm Christine Boyett Neither heavy construction equipment (i.e. excavators, bulldozers, etc.) nor excavation

009-00 Street shall be allowed north of the northerly top of bank without written permission from the
property owner due to the presence of the existing septic drain field within the
easement area.

17-027- 1662 John & Karin Upon completion of construction, the drainage infrastructure located on the property
002-80 Sycamore Caston shall be located underground. The Drainage District's access rights on Property shall
Street be restricted to the Drain Easement Area and shall not include rights to traverse the

Property outside the Drain Easement Area. The Drainage District, in its sole
discretion, shall only remove those trees necessary for the establishment ,
construction, operation, maintenance and improvement of the Drain.
17-580- 1616 EIm Jill Wallace No spoil or excavated materials shall be placed in the Drain Easement without
004-00 Street consent from the Landowner

Baughman Drain — Div. Il
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ARTICLE 5 — BONDS AND INSURANCE

Add the following new paragraphs immediately after paragraph 5.2.:

5.3 This insurance shall be written for the following minimum limits of liability and shall have an endorsement
covering all CONTRACTOR'S obligations under the Contract Documents:

A.

Worker's Compensation & Employer's Liability Insurance:

Worker's Compensation Statutory
Employer's Liability $500,000

Comprehensive General Liability (personal injury, bodily injury and property damage) - covering
premises; underground, explosion and collapse hazard; products completed operations;
independent contractors' property damage; personal injury and blanket broad form contractual
liability.

General Aggregate $2,000,000
Each Occurrence $1,000,000

This Policy must include coverage for the liability assumed by the CONTRACTOR under the
indemnity provisions of the Contract.

Automobile Liability Insurance (bodily injury and property damage) - covering all owned, hired and
non-owned automobile equipment.

Combined Single Limit $1,000,000

Coverage will also comply with all applicable automobile statutes and no-fault laws.

Comprehensive General Liability and Comprehensive Automobile Liability Insurance may be
arranged under a single policy for the full limits required or a combination of underlying policies with
the balance provided by an Excess or Umbrella Liability Policy.

OWNER'S LIABILITY INSURANCE

5.4 CONTRACTOR shall obtain Owner's Protective liability insurance in the name of OWNER and ENGINEER
as agent for OWNER, with such provisions as will protect OWNER and ENGINEER from contingent liability
under this Contract, and shall maintain and pay the premiums of such insurance. The amounts of coverage
shall be the same as CONTRACTOR's liability insurance requirements in this Article.

CERTIFICATE OF INSURANCE:

5.5 Before commencing performance of Contract, CONTRACTOR shall furnish the OWNER with Certificates of
Insurance evidencing:

A.

B.

Owner Allegan County Drain Commissioner shall be listed as Certificate Holder.

The following shall be listed as additional insured:
Allegan County Drain Commissioner
Land and Resource Engineering
Allegan County Road Commission
Otsego Township

People of the State of Michigan

agpwdE

Insurer(s) affording coverage, acceptable to the OWNER.

Effective and expiration dates of policies.

Baughman Drain — Div. Il
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E. That the OWNER will be given 30 days written notice of any cancellation, non-renewal or material
change in any policy.

F. That the Contractual Liability Endorsement has been included in Comprehensive General Liability
policy.

G. Any deductibles and/or self-insured retentions.

H. Any exclusions to policies which are not part of the standard form.

Baughman Drain — Div. Il
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PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

SECTION INCLUDES:

A. Measurement and payment criteria applicable to the Work.
AUTHORITY:
A. Measurement methods delineated in the individual specification sections are intended to

complement the criteria of this section.

B. The ENGINEER will take all measurements and compute quantities accordingly.

C. Assist by providing necessary equipment, Workers, and survey personnel as required.

UNIT QUANTITIES SPECIFIED:

A. Quantities and measurements indicated in the Bid Form are for bidding and contract purposes only.
Quantities and measurements supplied or placed in the Work and verified by the ENGINEER shall

determine payment.

B. If the actual Work requires more or fewer quantities than those quantities indicated, provide the
required gquantities at the unit prices contracted.

MEASUREMENT OF QUANTITIES:

A. Measurement Devices:
1. Weigh Scales: Inspected, tested and certified.
2. Platform Scales: Of sufficient size and capacity to accommodate the conveying vehicle.
3. Metering Devices: Inspected, tested and certified.

B. Measurement by Weight: Concrete reinforcing steel, rolled or formed steel or other metal shapes
will be measured by handbook weights. Welded assemblies will be measured by handbook
weights.

C. Measurement by Volume: Measured by cubic dimension using mean length, width and height or
thickness.

D. Measurement by Area: Measured by square dimension using mean length and width or radius.

E. Linear Measurement: Measured by linear dimension, at the item centerline.

PAYMENT:

A. Payment Includes: Full compensation for all required labor, products, tools, equipment, plant,

transportation, services and incidentals; erection, application or installation of an item of the Work;
overhead and profit.

B. Final payment for Work governed by unit prices will be made on the basis of the actual

measurements and quantities accepted by the ENGINEER multiplied by the unit price for Work
which is incorporated in or made necessary by the Work.

Baughman Drain — Div. Il
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1.06 MEASUREMENT AND PAYMENT SCHEDULE:

A.

The following schedule outlines the method of measurement and basis of payment to be used on
this project. Requirements for materials and methods described under each unit price are included
in the specification sections.

1.

Mobilization (5% Max):

a.

Includes the following as indicated on the drawings and in accordance with the

specifications:

i Preparatory Work and expenses incurred prior to beginning Work
onsite.

ii. Transporting material, personnel and equipment to the jobsite.

iii. Establishing temporary onsite construction facilities including traffic
control.

iv. Insurances, bonding and other costs associated with the project in
general and not included in any other pay items.

Unit of Measure:

i. Lump Sum limited to 10% of the bid total.

ii. 50% payment will be made after 5% of the original contract amount is
earned.

iii. 50% will be made after 25% if the contract amount is earned.

Utility Coordination:

a.

b.

Includes the following as indicated on the drawings and in accordance with the

specifications:

i. Furnishing all labor, materials and equipment as necessary to excavate
in vicinity of proposed drain location ahead of the progress of Work to
locate existing underground utilities.

ii. Coordinating the removal, replacement, or relocation of utilities with the
service provider or property owner as required to complete the Work.

Unit of Measure: Lump Sum.

Traffic Control:

a. Includes the following as indicated on the Drawings and in accordance with the
specifications:
i Furnishing all labor, materials, and equipment as necessary to complete
the Work.
ii. Traffic control devices including barricades, barrels and signage as
directed by the ENGINEER, OWNER or Allegan County Road
Commission.
iii. Maintaining access to residential driveways.
iv. Maintaining one access lane at all times for emergency vehicles.
b. Unit of Measure: Lump Sum.
Silt Fence:
a. Includes the following as indicated on the Drawings and in accordance with the
Specifications:
i Furnishing all labor, materials and equipment as required to complete
the Work.
ii. Installing, maintaining and removal of silt fence in accordance with
Allegan County SESC standards.
iii. Cleanup and maintenance of the Work in the finished condition until
final acceptance.
b. Unit of Measure: Linear Foot

Baughman Drain — Div. Il
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6.

7.
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12-inch Storm Sewer, Perforated:
Includes the following as indicated on the Drawings and in accordance with the
Specifications:

a.

V.

Vi.
Vii.

Furnishing all labor, materials and equipment as necessary to complete
the Work.

Clearing, grubbing and snagging the drain right of way as necessary to
access and complete the Work.

Remove and dispose of surface improvements including but not limited
to bituminous pavement and driveways as required for completing the
Work.

Dewatering as necessary to install storm sewer and all appurtenances,
including but not limited to use of wells, portable pumps, temporary
underdrains, crushed stone or other methods as necessatry.

Bracing or sheeting of trench or pit(s), temporary support adjacent to
utilities, structures and other miscellaneous items necessary for
installation.

Furnish and install storm sewer and all appurtenances.

Excavate, backfill, and compact trench.

Cleanup and maintenance of the Work in the finished condition until
final acceptance.

Unit of Measure: Linear Foot of storm sewer as measured along the centerline of
the survey stationing indicated on the Drawings.

4-foot Diameter Catch Basin:
Includes the following as indicated on the Drawings and in accordance with the
Specifications:

a.

b.

iii.
Iv.

V.
vi.
Vii.

viil.

Furnishing all labor, materials and equipment as necessary to complete
the Work.

Dewatering as necessary to install drainage structure and all
appurtenances, including but not limited to use of wells, portable pumps,
temporary underdrains, crushed stone or other methods as necessary.
Clearing, excavating, dewatering, bedding and backfilling.

Bracing or sheeting of trench or pit(s), temporary support adjacent to
utilities, structures and other miscellaneous items necessary for
installation.

Furnish and install drainage structure and appurtenances.

Adjust casting to finish grade.

Provide resilient connector between pipe and drainage structure for all
pipe diameters less than or equal to 24-inch.

Cleanup and maintenance of the Work in the finished condition until
final acceptance.

Unit of Measure: Each.

Storm Sewer Restoration
Includes the following as indicated on the Drawings and in accordance with the
Specifications:

a.

Furnishing all labor, materials and equipment as required to complete
the Work.

Salvaging, stockpiling, replacing and grading existing topsoil.

Placing seed and straw mulch along storm sewer alignment and all
other disturbed areas.

Cleanup and maintenance of the Work in the finished condition until
final acceptance.

Unit of Measure: Linear foot as measured along the storm sewer centerline from
end of pipe to end of pipe and centerline of drainage structure.
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8. Roadway Restoration:
a. Includes the following as indicated on the Drawings and in accordance with the
Specifications:

9. Site Restoration:
a.

Vi.
Vi,
viii.

Furnishing and/or installing all labor, materials and equipment as
necessary to complete the Work.

Sawecuting, removing and disposing of existing bituminous pavement as
necessary to complete the Work.

Removal and disposal or salvaging (as indicated on plans) of existing
storm sewers, culverts or bridges and surface improvements, including
but not limited to asphalt pavement, curb and gutter, and signage.
Cutting, filling, shaping, grading, compacting, or otherwise preparing a
finished subgrade, sand subbase and aggregate base.

Furnishing, placing and compacting bituminous base and top course
mixtures.

Spreading topsoil stripped during grading adjacent to roadway.
Restoration of all other disturbed areas with seed and straw mulch.
Cleanup and maintenance of the Work in the finished condition until
final acceptance.

Unit of Measure: Linear Foot of roadway as measured along the centerline of the
survey stationing indicated on the Drawings.

Includes the following as indicated on the Drawings and in accordance with the
Specifications:

Furnishing all labor, materials and equipment as required to complete
the Work.

Remove, salvage, and/or replace structures including but not limited to
fences, sheds, trampolines, underground sprinkling, etc. as necessary
to complete the Work.

Cleanup and maintenance of the Work in the finished condition until
final acceptance.

Unit of Measure: Lump Sum.

Baughman Drain — Div. Il



01330.1

SECTION 01330 SUBMITTAL PROCEDURES

PART 1-GENERAL

1.01

1.02

CONSTRUCTION SCHEDULES:

A.

General:
1. Coordinate with work by others as explained in the General Conditions
2. CONTRACTOR shall notify the ENGINEER 72 hours prior to start of work or a major

increase in the work force if these vary from schedule as submitted.

Form of Schedules:

1. CONTRACTOR shall prepare and submit a construction schedule in an acceptable format
to the OWNER and ENGINEER.

Content of Schedules:

1. The construction project schedule shall include as a minimum:
a. Project start date.
b. Start dates and durations for each major trade group, work tasks or other
subdivisions of the work.
C. Shop drawings, product data, and sample submittal dates and dates when
reviewed copies will be required.
d. Equipment and/or material delivery dates if approved.
e. Total project duration and end date.
Updating:
1. Show all occurring changes of previous submission.
2. Show progress completion dates of each activity.
3. Submit a narrative report, if required by ENGINEER defining:
a. Problem areas: Impact of current and anticipated delay factors.
b. Schedule changes: Effect on other contractors.
C. Revision description: Effect of change of scope and duration of activities.

Submittal of Schedules:

1. The CONTRACTOR shall submit the initial detailed construction schedule within seven (7)
days after the notice of award. ENGINEER will return copy within ten (10) days of receipt.
The resubmittal, if required, shall be within (10) days.

2. An updated schedule shall be submitted on the first work day of each month.
Distribution:
1. The reviewed schedule shall be distributed by ENGINEER to:

a. The job site file.

b. OWNER.

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES:

A.

General:

1. Where required by the specifications, the CONTRACTOR shall submit descriptive
information which will enable the ENGINEER to advise the OWNER whether the
CONTRACTOR's proposed materials, equipment, or methods of work are in general
conformance to the design concept and in compliance with the drawings and
specifications. The information to be submitted shall consist of drawings, specifications,
descriptive data, certificates, samples, test results and such other information, all as
specifically required in the specifications.

CONTRACTOR Responsibility:

1. CONTRACTOR shall be responsible for the accuracy and completeness of the information
contained in each submittal and shall assure that the material, equipment or method of
work shall be as described in the submittal. The CONTRACTOR shall verify that the
material and equipment described in each submittal conform to the requirements of the
specifications and drawings. If the information shows deviations from the specifications or
drawings, the CONTRACTOR shall insure that there is no conflict with other submittals
and notify the ENGINEER in each case where his submittal may affect the work of another
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CONTRACTOR or the OWNER. The CONTRACTOR shall insure coordination of
submittals among the related crafts and subcontractors.

2. The CONTRACTOR shall be responsible to check and verify all field measurements, all
dimensions on shop and setting drawings and all schedules required for the work of all the
various trades.

3. The CONTRACTOR may authorize in writing a material or equipment supplier to deal
directly with the ENGINEER or with the OWNER with regard to a submittal. These
dealings shall be limited to contract interpretations.

4. The CONTRACTOR shall stamp each submittal with stamp, initialed and signed, certifying
to review of the submittal by the CONTRACTOR, verification of field measurements and
compliance with Contract Documents.

C. Transmittal Procedure:
1. General:
a. Submittals shall be submitted promptly in accordance with dates in proposals,

approved schedules and in such sequence that there is no delay in the Work or
the work of any other CONTRACTOR.

b. Submittals regarding material and equipment shall be accompanied by the
attached Transmittal Form identifying the equipment and any variations from
these specifications. A separate form shall be used for each specific item, class
of material, equipment, and items specified in separate, discrete sections, for
which the submittal is required. Submittals for various items shall be made with a
single form when the items taken together constitute a manufacturer's package
or are so functionally related that expediency indicates checking or review of the
group or package as a whole

C. A unique number, sequentially arranged, shall be noted on the transmittal form
accompanying each item's submittal. Original submittal numbers shall have the
following format "XXX-Y:; where "XXX is the originally assigned submittal
number, and "Y" is a sequential letter assigned for resubmittals, i.e., A, B, or C
being the 1st, 2nd and 3rd resubmittals, respectively. Submittal 25-B, for
example, is the second resubmittal of submittal 25.

2. Deviation From Contract:

a. If the CONTRACTOR proposed to provide material or equipment which does not
conform to the specifications and drawings, he shall indicate so under
"deviations" on the transmittal form accompanying the submittal copies. He shall
prepare his reason for a change, including cost differential, and request a change
order to cover the deviations.

3. Submittal Completeness:

b. Submittals which do not have all the information required to be submitted,

including deviations, are not acceptable and will be returned without review.

D. Review Procedure:

1. When the contract documents require a submittal, the CONTRACTOR shall submit five
(5), and no more than eight (8), copies of all submittal data of which two (2) copies will be
retained by the ENGINEER. For samples this number may vary. For samples, submit the
number stated in each specifications section.

2. Unless otherwise specified, within 14 calendar days after receipt of the submittal, the
ENGINEER shall review the submittal and return a minimum of three (3) copies which
carry the ENGINEER's stamp of approval. The returned submittal shall indicated one of
the following actions:

a. If the review indicates that the material, equipment or work method is in general
conformance with the design concept and complies with the drawings and
specifications, submittal copies will be marked "FURNISH AS SUBMITTED". In
this event the CONTRACTOR may begin to implement the work method or
incorporate the material or equipment covered by the submittal.

b. If the review indicates limited corrections are required, submitted copies will be
marked "FURNISH AS CORRECTED". The CONTRACTOR may begin
implementing the work method by the submittal in accordance with the noted
corrections. Where submittal information will be incorporated in O&M data, a
corrected copy shall be provided.
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C. If the review reveals that the submittal is insufficient or contains incorrect data,
submitted copies will be marked "REVISE AND RESUBMIT". Except at his own
risk, the CONTRACTOR shall not undertake work covered by this submittal until
it has been revised, resubmitted and returned marked either "FURNISH AS
SUBMITTED" or "FURNISH AS CORRECTED".

d. If the review indicates that the material, equipment or work method is not in
general conformance with the drawings and specifications, copies of the
submittal will be marked "REJECTED". Submittals with deviations which have
not been identified clearly may be rejected. Except at his own risk the
CONTRACTOR shall not undertake the work covered by such submittals until it
has been revised, resubmitted and returned marked either "FURNISH AS
SUBMITTED" or "FURNISH AS CORRECTED".

e. If the review indicates that the material or equipment is not from an acceptable
manufacturer, as indicated in the specifications, copies of the submittal will be
marked "SUBMIT SPECIFIED ITEM". Except as his own risk, the
CONTRACTOR shall not undertake the work covered by such submittals until it
has been revised, resubmitted and returned marked either "FURNISH AS
SUBMITTED" or "FURNISH AS CORRECTED".

Effect of Review of CONTRACTOR's Submittal:

1.

Review of drawings, methods of work, or information regarding materials or equipment the
CONTRACTOR proposes to provide, shall not relieve the CONTRACTOR of his
responsibility for errors therein and shall not be regarded as an assumption of risks or
liabilities by the ENGINEER or the OWNER, or by an officer or employee thereof, and the
CONTRACTOR shall have no claim under the contract on account of the failure, or partial
failure, of the method of work, material, or equipment so reviewed. A mark of "FURNISH
AS SUBMITTED" or "FURNISH AS CORRECTED" shall mean that the OWNER has no
objection to the CONTRACTOR, upon his own responsibility, using the plan or method of
work proposed, or providing the materials or equipment proposed.

1.03 RECORD DOCUMENTS:

A.

Requirements:

1.

The CONTRACTOR shall maintain on the construction site a minimum of one (1)
complete set of contract documents amended by "RED LINE" or highlight inclusion to
reflect the most immediate status methods, materials, and locations and routings of
construction. Supplementary sketches shall be included, if necessary, to clearly indicate
all work as constructed.

At conclusion of work, the CONTRACTOR shall submit to the ENGINEER one (1)
complete amended record set of these site documents.

Submittal shall be thirty (30) days prior to final payment.

Failure of the CONTRACTOR to maintain an up-to-date set of modified drawings on the
project site shall be reason to withhold payments.

Baughman Drain — Div. Il
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SECTION 01410 REGULATORY REQUIREMENTS

PART 1-GENERAL

1.01 SUMMARY:
A. This Section includes provisions for requirements and fees of regulatory agencies.

B. The General Conditions requires that Contractor obtain and pay for all construction permits. This
Section includes provisions for specific permits but does not include all permits.

1.02 PERMITS:

A. Highway, Road or Street:
1. Work performed and operations of Contractor within the limits of rights-of-way shall fulfill
the requirements of the authority having jurisdiction over and control of the rights-of-way.
2. Owner will obtain permits to occupy and maintain the utility in the rights-of-way, but

contractor shall obtain permits to perform construction and shall furnish necessary
insurance and bonds required by the authority.

3. Contractor shall obtain a written release from the authority having jurisdiction stating that
all repairs within said rights-of-way have been completed to their satisfaction prior to final
acceptance to Owner.

B. Soil Erosion and Sedimentation Control (Part 91, Act 451, PA 1994)
1. The Allegan County Drain Commissioner is an Authorized Public Agency (APA) and a
separate SESC permit is not required.
2. CONTRACTOR shall comply with the requirements and conditions of the APA.

Baughman Drain — Div. Il
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NOTICE OF AUTHORIZATION

Permit Number: WRP040142 v. 1 Date Issued: January 25, 2024
Site Name: 03-Baughman Drain-Otsego Expiration Date: January 25, 2029

The Michigan Department of Environment, Great Lakes, and Energy (EGLE), Water Resources Division,
P.O. Box 30458, Lansing, Michigan 48909-7958, under provisions of the Natural Resources and
Environmental Protection Act, 1994 PA 451, as amended; specifically:

[] Part 31, Floodplain Regulatory Authority of the Water Resources Protection.
X Part 301, Inland Lakes and Streams.
[] Part 303, Wetlands Protection.

Authorized activity:

Install turbidity curtain prior to in-water work. Expand the existing Baughman Drain by including three new
branches of the Baughman Drain:

*Branch 1: Dredge approximately 308 cubic yards of stream bottomland in two areas: one area
approximately 3050 feet long, 0.9 foot wide, and 1.5 feet deep, and one area approximately 470 feet long,
5.98 feet wide, and 1.5 feet deep. Place filter fabric and approximately 92 cubic yards of 8"-16" MDOT
Plain riprap in approximately 1620 square feet of the bottomland to a maximum depth of 1.5 feet.

Remove two existing culverts and replace one existing culvert with a circular plastic culvert that is a
minimum diameter of 4 feet and a maximum length of 160 feet, burying the culvert approximately 6 inches
in stream bottomland. Install a tile with a 12-inch diameter outfall in the bottomland of Branch 1.

*Branch 2: Dredge approximately 449 cubic yards of stream bottomland in an area approximately 1900
feet long, 4.9 feet wide, and 1.3 feet deep. Place filter fabric and approximately 80 cubic yards of 8"-16"
MDOT Plain riprap in approximately 1385.5 square feet of the bottomland to a maximum depth of 1.5 feet.
Remove 3 existing culverts and replace with circular plastic culverts that are a maximum diameter of 4
feet and a maximum length of 80 feet; each culvert shall be buried approximately 6 inches in stream
bottomland. Install a tile with a 12-inch diameter outfall in the bottomland of Branch 2.

*Branch 3: Dredge approximately 205 cubic yards of stream bottomland in an area approximately 1140
feet long, 2.70 feet wide, and 1.8 feet deep. Place filter fabric and approximately 5 cubic yards of riprap in
approximately 90 square feet of the stream bottomland to a maximum depth of 1.5 feet.

All work shall be completed in accordance with the attached plans and the terms and conditions of this
permit.

To be conducted at property located in: Allegan County, Waterbody: Baughman Drain, tributaries
Section 26, Town 01N, Range 12W, Otsego Township

Permittee:

Denise Medemar, Allegan County Drain Commission
113 Chestnut Street

Allegan, MI 49010

This notice must be displayed at the site of work.
Laminating this notice or utilizing sheet protectors is recommended.
Please refer to the above permit number with any questions or concerns.
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Jason Combs

Kalamazoo District Office

Water Resources Division
269-568-2693

This notice must be displayed at the site of work.
Laminating this notice or utilizing sheet protectors is recommended.
Please refer to the above permit number with any questions or concerns.



EGLE
MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY

WATER RESOURCES DIVISION
PERMIT

Issued To:

Denise Medemar, Allegan County Drain Commission
113 Chestnut Street
Allegan, M1 49010

Permit No: WRP040142 v.1
Submission No.: HPP-HE82-R4162

Site Name: 03-Baughman Drain-Otsego
Issued: January 25, 2024

Revised:

Expires: January 25, 2029

This permit is being issued by the Michigan Department of Environment, Great Lakes, and
Energy (EGLE), Water Resources Division, under the provisions of the Natural Resources and
Environmental Protection Act, 1994 PA 451, as amended (NREPA); specifically:

X] Part 301, Inland Lakes and Streams [ ] Part 323, Shorelands Protection and Management
[ ] Part 303, Wetlands Protection [ ] Part 325, Great Lakes Submerged Lands

[ ] Part 315, Dam Safety [ ] Part 353, Sand Dunes Protection and Management
[ ] Part 31, Water Resources Protection (Floodplain Regulatory Authority)

EGLE certifies that the activities authorized under this permit are in compliance with the State
Coastal Zone Management Program and certifies without conditions under the Federal Clean
Water Act, Section 401 that the discharge from the activities authorized under this permit will
comply with Michigan’s water quality requirements in Part 31, Water Resources Protection, of
the NREPA and associated administrative rules, where applicable.

Permission is hereby granted, based on permittee assurance of adherence to State of
Michigan requirements and permit conditions, to:

Authorized Activity:

Install turbidity curtain prior to in-water work. Expand the existing Baughman Drain by including three new
branches of the Baughman Drain:

«Branch 1. Dredge approximately 308 cubic yards of stream bottomland in two areas: one area
approximately 3050 feet long, 0.9 foot wide, and 1.5 feet deep, and one area approximately 470 feet long,
5.98 feet wide, and 1.5 feet deep. Place filter fabric and approximately 92 cubic yards of 8"-16" MDOT Plain
riprap in approximately 1620 square feet of the bottomland to a maximum depth of 1.5 feet. Remove two
existing culverts and replace one existing culvert with a circular plastic culvert that is a minimum diameter of
4 feet and a maximum length of 160 feet, burying the culvert approximately 6 inches in stream bottomland.
Install a tile with a 12-inch diameter outfall in the bottomland of Branch 1.
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sBranch 2. Dradgo approximately 449 nubic yards of stream bellomland noan ared approsimately 17300 feel
lzng, 4 O Feel wids, and 1.4 feet deep  Place filker fabriv and appraxmalely B cubic yards of 8% 1687 MIH0T
Flain iprap in approzmalaly 1345 % square leet of ne boltomland to a max mom depth of 1.5 feet. Remave

3 existing cutvers and replzce wilh circular plastic culverts that are a maximom charmater of 4 ‘et and a
maximum ienglh of 80 feet; eanh culvert shall ba bur ed appradimately & inchesg in streame baflomiland.
Install a Wi with g 12 inch dizsmeter cufiall in the batlomland of Beanch 2.

«Branch 3 Dwcage approxiratety 2006 cubie yards ol slream boitotmlard inoan areq approsdimately 11410 leat
lang, 2.70 faat wide. and 1.8 foet deep, Plzoe fller fanric and appresmately 5 cubic yards of riprapin
approximalely B0 square feel of the strear beltornland to 3 maximarn depdh of 1 6 fect.

Al wnrk 2nall be comp.eted w acsordar oo with the attazhed plans and the 2ms and cenditions of this
permit.

Waterbody Affected:  Bauwghman Drain, Baughman Drain channels
Praperty Locatian. Allegan County, Otsego Township, Town/RangeSection 01812406

Authority granted by this permit Is subject to the following limitatlons:

o
E.

S

nitiation of any wark on the permitted progect canfirms the permittee’s acceplance and agreernent
15 comiply with all ferms and condibions of thls pedmil.

The permittze, in exargizing tha authority granted by this permit. shall not cause unlawful polution
as defined by Parl 21 of the NREPA.

This peirnit shall be kept a‘ the site of ihe work and available for inspechon a1 all limes during ‘he
duration of the project or until its date of expiration

Al work 2hall be completed in accordance with the approved plans and spacifications submitted
with 1he application ardfor plans and specifications attached to this permit,

. Mo atternpl shall ba made by the permittee to farbid the full and free use oy the public of public

waters at or adgeent 10 the atiuclure orwork approved
It iz racde 3 requiramen! o’ lhis peimil that the permitiee give nalice 1o public ulilities in
agcardance with 2013 Ba 174 (Aot 174) and comgly with each of he requirements of Act 174,

. Thiz perrmil daes nat convey property rights in eithar rzal estate ar matenal nor does it authorize

any injury to private property or invasion of puklic of prvate righls, nor does il wave the necessily
of zeeking federal asseni, all local pemnils, or complying with other state statutes,

. This permit does net prejudice ar limit the right of 8 ripanan cwner ar other persen to inziituie

proceadings in any circLil courl of this slate when necessary to prolect his -ighls.

Parmittes shall notify EGLE within one week after the completion of the activity authorized iy this
permit by completing and forwarding the altached preaddressed postoard Lo the office atddressed
therean.

This parmit shall not be assigned or kansferred without the writlen approval of EGLE.

Fallure to cormply with conditions of this pedmil may subject the permiltee to revocation of pernmil
and cnminal and/or vl action as cited 9y the spegific elate act. federal acl, and/ar mile under
wehich this paret s granted.

All dredged ar excavated matenais shall he dispozed of in an upland site (outside of fleedplains,
unless exampt under Part 31 of the NEEPA, and wetlands).

. Ir igsting thg pammit, EGLE has relied on the infarmatian and data thal the permilleg has provided

in connection with the submitted application for permit, I, subsequant to the izsuance of a permit,
such information and data prove o be false, incomplete, or inagsurale, EGLE may modify, revoke,
pr suspend the permil, i1 whole arn pant, in accordance with te new imfarrmalion.

. The permmittae shall indemnify and hald Farnless the Slate o Michigan and its depaibments,

agences, ofiials, employees, agents, and representatives for any and all claims or causes of
action ansing Trem acts of amissions of ne permittee, or emnployees, agents, or representalve of
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the permiltes, endertaken in connection with thiz permit. The pemittee’s obligation 1o indemnify
the Stale of Michingan apphes only T ibe slate: (1} pravides the parmittee or iz degignated
representative written notice af the claim or cause of action within 30 days aftar it is recaived by
the state, angl {2) ¢anzants (0 the poemmittes’s participation in lhe proceeding on the elzim or cauge
of aclion. It does nol epply to contested case proceedings under the Adminislrative Froceduras
act 1868 P& 305, a= amended. challenging the permil, This permit shall net ba corstrued as an
ncerrnily by the Siate of Michigan for ihe benefit of tha permities or any other parsaon.

0. Moncampliance wilh these terms ard condilions andfor the inibabon of other regu.ated activitias
not specifically authorized shall be cavsa for the modikcaton, suspensicn, or revocation of 1his
permit, in whale or in part. Further, EGLE may iniliale ¢rirminal andior civil croceedings as may be
deemed necessary lo correct project deliciencies, prolect natural rescwce values, and secure
comphance with stalules,

P. If any change or deviation from the permilted actiaty becomes nacessary, the permittes shall
Feguest, in writing, a revisicn of the permitled aclivity from EGLE. Such ravigien reguest shall
include vomplee docomeniation supporting the modification and revised plans detailing the
proposed muiification  Prposed madifications must be appreved, in weiling. by EGLE prior 1o
Eeing implemented.

. Thiz povmit may be transferred to anolher serson wpan written approval of EGLE. The perrmtlas
mus subinil & writlen reguest ‘o EGLE to transfer the parmil ta the new cwner. The new owner
musl alse submit @ wolten request bo EGLE lo accept transfer. The nesy owner must agree, in
writing . to accept all conditions of the permit A single lelter signed by both parbes thal mcludes
all ihe abowva information may be provided to EGLE - EGLE will review 1he request and, if
approved, will provide written notiftcalion to the nesw owner

R. Pnortz iniliabng permitted constiuction, the permiltee is required 1o provids: 2 copy of the permit to
the contractar(z] jor review. The properly oener, cortracior(s), and any ageni invelved m
ewarcising the permit are held responsible 1o ensute thal the project is constructed in accordance
with all drawings and tpecifications. The contracior s required le provide a copy of the parmit 12
all subzontractors daing werk authorized by the permit.

5. Construction must be undertaken and sampleted durirg the dry period of Lhe watland. IF1he arca
does no dry out, canstruction shall be done an equiprment mats ‘o prevent compaction of the sail,

. Authonty granted by this permit does not waive permil reguiremaris under Part 31, Soil Eresion
and Secimeniabien Control, of the WREPA, or the need 1o acquers applicable permits fram the
County =nforcing Agent {SEA).

U Aulhonty granied by thiz permit does not wanve permil reguirements undsr the autherity of Part
05, Matural Rivers. of the NREPA. A Malural Rivers Zoning Peemit imay be required for
corstruchon, land alerahon, streambankc etatilization, or vegetalion remaoval aleng or near a
rataral river.

% The permittze is cautioned that grade changes resulling in increased runoff onis adjacent prapeny
i% sulyjec 19 civil damage Litigation.

Wy Inless spacifically slated in this permit, construction pads, baul reads, temperary structures, or
other structura! sspurenanaes 1o he placed in a wetland or on bottamland of the water body are
nat authorized and shall not be construclad unlegs avihonzed by a separate permil or parml
resvisian grarded in accardance with the spplicable law

X. For projects with potenlial impacie o fish spawning or migration, ng wark shall ccour within fish
spawning or migration amelnas (i g, windows) unless otherwse appoved ivowriting by he
Wichigan Departrment of Malural Resawces, Fishecies Division.

Y, Wik 1o be done under authonty of this permil ie furthar sebject to the following specal
instruclions and specifications:
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1. Mo work or dredging wilhin the water aulivorized by this peomit is allowed from May 1 to June
30 due to critical spawning, migration. andicr recrealional use pericds

2. Prior o cormmencement of any dredging awthorngad By thes pannit, the entire dredged area
shall be enclosed with a turbidity zurtain fo prevent off-site sillaticoh, The arbidity curtain shall
pe inslalled 1o exlend o the bed of the walerbody to a point abovea the esisting watar's
surface, Tie furbidily curtain shall be oeairdained for the duration of the project and shall ke
left in place after completion of dredglg until all disturked sediments have settled. n the
avant there is 4 problern with the turbidity ceetain, and a R@ilore 1o contain the sediments from
lazving the praject site, 1he project shall be immethately slopped, evaluated, and apprepiiate
measures shall be takan 10 $tos the roloase of sedimenisfurbiddy.

5. To avoid take of Modhern lang-sared bat, which is federally listed as a threalenad specics, and
Indiana bal, which is federally sted as an endangered species, any trees larger than & inches
. diameler shall not be cut between Aprll 1 and September 30 in any pemit year.

4. Applicant agrees to have construction cmployees review box turtle identification and hahilat
characlerislics prior ta construchon activities ta determine the presence of Eastern Box Turtlo,
a State Threatened Species, within the sedimean® banier andfor wetland or upland consiroclon
area priar to, and during any consfroaction acheihes  [denvification and habitat characlerist
mlarmation can be located at ihe Michigan Natural Features Inventory website at:
Mt fmnk.anr.msu.edulabstracts'ZoalogyTorrapene caralng.pdf . 1bs encowraged to report
any observation of this species, live or dead, to the Michigan Herp Atlaz at

https itweaa rrilierpatla s, os

5. The pemittes and contraciars will take ztops o minirmize the nsk of spreading tatnestrial and
aqualic invasive species during Inis praject and will lake measures o prevent spread, whara
faasibla, including:

» Visually inspectng and remaving any planis or muod frem foctwean (boeols, hipbocts. and
wadars).

= ‘isually inspecting and remeving and preperly disposing of any plants and mud fram fiald
aauipment {nefs, shovels, rakes. elo.) and vehicles.

» DOrainirg all water from vahicles and equipment, prior 1o l2aving the site and iefore entering
a new walarbody.

»  Thorcughly diying equipment (5-7 days, if pessible) belween sites, when possible

» Disinfecting vehicles and aquipment between sites re.g. diluted bleach solulian, heated
praszum washer), when passible. Nisinfection should be conducted away from surface
walers, whara the disinfecting solution will nod enler any stosm sewers and/or surface
waters

¢ Typical dluted bloach solufion treatment s ¥ cuep (4 Tuid gunces) Bleach to 5 gallons of
waler, applied by spraying ar sponge 2o surface is theroupnly exposed (o bleach
solution for 10 pninutes

o Typica haated pressure wash s 1407 water terperature, sprayed for 5-10 seconds.

= Thoroughly washirg vehicles ard toats between sites (2.0, dive-tkrough car wash).
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v Using only nalive plants and seed for restarations ard best management pactices.

IFinvashve aguatic o teoeelna, plants are removed from a zite, the pemmiltes wll take steps o
mirimize Ine spread of these speoes  Dispose of invaszive plant matenal by bagoing and transpodting
{p a landfill, composting, or burning, as approprate and in complianee with local and state laws.

A "Watch Ligt” of Michigan's high prigrily aguabc invasive speces aleng with how ia report sightings
can be found &l wetamichioan. gowfagualicineasives.

B,

Prioe 1o the start of construction, all adjacent non-wark welland areas shall be protected by
properly trenched sedimantation barrier o prevent sediment from entenng bne watlang.
Orange canstruction fencing shall be inglalled as noeded ta prohikit construchion persahng
arg equipment fram entering ar perferming wark in these argas, Fence shall be mantained
daily throughout The construction process. Upon praject complstion, the agcumulated
materiales shal’ he removed and diepesed of at an upland site, the sedimentation bBarner shall
then be remaoved in its entirely and the area reelored to it onginal configurabon and cowver

Exposed stresrmbanks regulling fram 1his construction shall be slatl zed wilh lemporary
measures In accordance with appropiale Best Managemen® Fraclices based on gite
conditions, and F neceszary, may he riprapped extending above {he ordinary high water mark.
1o provide adeguate srozion prolection  Temporary stabilization measures shall b2 mantained
until permanent measures are in place.

. The permittes is hareby notified that partions o the parcel. nol covered by this permit, fall

under the requlatory aulherity of Pa 301, Inland Lakes and Strearns, andfor Part 31,
Flontdplain Requlatory Authorby™ale Resources Pratection, andier Part 303, Wetlands
Fraoteclion, of 1he NREPA. 4 permil frorm the EGLE s Water Rozources Division may be
required for eerlamn regulated activities. Failure to comply with 1he reguirements of the NREPA
may subject the cwner o campliance actions as provided by statute

The permilles is responsible for acquinng all necessary easemenis or rights-of-way bhefore
cammencing any wark authorized by this perrmit. Al construclion aperatiena rclating fo or part
of thie project shall be contined Lo the exigting right-of-way limits or othen acduired sasements.

10. This permit is im.ted o authoizing the construction as seecified above and camies with it no

11

assurances o wnplications that associated lake, stream, wetland or floddplain areas can be
developes and serviced by the structures authanzed by this permit.

.The existing structure shall be kept apen to pass the stream flow during remaval of the existing

rovac fill

12 The placemenl of ihe new colver and the initisl placerrent of fill in the strearn shall be dene

irmmediately afier removal of the exsling culvert The placement shall be conducted in such a
manner that all loew is immedialely passed through ke new culverts. allawing the major
placemeant o fill to be done in the dry or in still water where eresion and siltation will be
rrinimized. The Gill maleral used inhis initial placement shall be washed gravel, coarse
agrragate, of rock and shall be placed al hoth ends of ke culver to @ level above nomal
water level befora backill matenal is placad
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13 Tha culver: shall be installed to align with the cemter ling of the edisting siream at both the inlet
and outlet ends and must be buried below the stream bed o picvide A natatal channel
gubatrate Lhrough the structure as shown an the approved plans.

14 Road fil $ide slapes ehall noi be sieepar than 1-on-2 (1 verligal 1¢ 2 honzontaly excepl where
headwalls of reinforced concrete, maortan masonry, dry masonry, or olher aceepiable imethods
A used.

15. =ead fill side slopes terminating in the stream and any raw streambanks resolling frgm 1he
aanstrLetion shall be stamlized with tamporary neasures in accordance with appropnate FEest
tManagement Practices based on sile condilions, and F necesaary. may ‘B Tiprapped
extending above the ordinary high water mark. before ar upeh cammencemenl of the petmitiad

activity. Temporary slahilization measoures shall be maintained unlil permanent measures an:s
in place.

16.4l ather road fill slopes. ditches. and other raw areas drasming dreclly 10 1he strearm may be
pratacted with riprap, sed and/or sead and muleh as may be necessary o provide effective
erosion proteslion. The placement of nprap shall be lipnited to the minimum necessary 1o
enzure proper skabilization of 1he side slopes and fill in the immediate viciniby of the structure.

17.1f the project ar any podion of the project, is stopped and lies incomplels for any lengln of limg
othier than that encountarad in 2 normal werk week, every piacaution shall be takan to protecs
{he incomplete work from erasien, including the placement of temporary graval bag mprap.
terrparary sead and mulch, or other acoeptalte wmperary protechion.

16, Mo waik shall be done in ihe siream during periods of above-normal Nows excapl as
necessdry 1o prevant erosion.

19, During remaval or repair of the existing siruclure, évery precaulion shall be taken o prevent
debng from antering any watercourse Aty debrie reaching the watercourse dunng the
removal andlos ioconsfruction of the struglure ehall be immediately retngyved fim the waker.,
&l material shall be disasosed of in an acceplable rmanncr corzisierl with focal skate, and
federal regulations.

204l riprap shall be properly sized and graded based on wave action and wvelocity, and shali
coneist of clean nalural fizld stone ar reck {free of paint. sail or othar fines, asphall, soluble
chemisals of organic matenal). Broken cancrele, frae of protruding matal, contaminants, and
olher foresgn matenal may be used.

21.Dredgng in wetland is not authonzed by this pennit,

*2 Al dradgetexcavated spoils incuding prganic and inorganic sails. vegelation, and other
matenal remaved shall be placed an upland (non-wolland, ran-foodplam or fon-bottomland),
prepared for stabilization, and stabilized with sod andfor seed and mulch in such a mannar 1o
prevent and ensure adgainst crosion ot any material imo any waterbedy, wetdand. or floadplain.

23 All raw areas in uplands resulting from the peamitted construction aclivity shall oe effactive’y
stabilized with sod andior seed and mulch sor other technplogy specified by this permid or
project plans} in a sufhcient quantity and mannsr 1o prevent erosien and amy potential sillaticn
to curface walers or wetlands, Temparary <labilization measures shall ke nstalled before or
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24.

25.

&7

28

29

20

31

upon commencement of the permitted activity and shall be maintained unbl permanent
measurey are in place. Permanent measures shal' be inplace within five (5) days of achieving
final grade. All raw earth within 100 fzet of 3 lake, stream, ar welland 1hat is not brought to final
stabilization by the ond of the active growing seaseon shall be tempararily stabilized with muleh
Blankels in accordance with the following dates: Septermber 20t for the Wpper Peninsala.
October 15t for the Lower Paninsula north of UE-10. and Cotober 10th for the Lower Peninsula
sauth of WS10.

Fricr (0 the :mbabon of any permitiee construction activities, a sedimeniaticn barier shall be
conztructed immeaciately down gradlent of the canstruchion site. Sedirmantalion barriers shall
be specifically designed to hancle the sediment iype, load, waler deplh, and flow conditiznsz of
rach consiruction sile throvahout the anticipated time of canstruchon and unstable site
conditions  The secimenlalicn arrlar 2ha’l be mainiained in good werking order throughbout
the duration of the project. Upon projest complatian, the accumulated materials shall be
removad and dispozed of af an upland (non-wetland, nen-loadplaing cite and stabilized with
seed and mulch, The sedimontation barried shall then be remeved in its entitgty and the arcea
resfared to ils original venfiguralion and cover

.The channe| shal stay n place and have minimnal indications of bark erosion (g q.,

undermining ar cther mdicak.ong of instability). Qualified individuals shall visually msped] the
constructed channel following twa bankful or S-year ar greater 2tonm events oCourrng in v
separate years If channel insiability is documented, the permitize shall notify EGLE in wnting,
and EGLE may require correclive aclions.

Authority franted by 1hiz penmnit does nof waive permil or program reguirgmants under Fart 21
of the MEE#4& or ihe read 1o acguire applicable permits from the CEA To incats the Sail
Ercsion Prograrm Adpunistratarn foe your county, visit

Hps Hacww. michioan.govegle/aboulferganizaticniwaler-resourcesizoil Brosion'sesc-tverisn
aind salact 5ol Erosicn and Sedimentation Contrel Agennies”

The authoeity to conduct ihe activity as aulhorized by his permit is granted salely under the
provisions of 1he governing act as identified above. Thiz permit does nol convey, provide, or
otherwise imply approval of any other governing acl, ordinance, or regulabon, nor does it waive
the pamittes's obligatizn to acquire any Incal, couaty, state, or federal approval or
avlhorization necessary to conduct the activity.

Mo fill, excess sol, or other material shall be placed in any wetland. floodplain, or surface watecr
area nat specifically authorized by this permit, 15 plans . and specificalions.

.This permit does nol authorize or sanciion work that has been completed in yiclalion ef

applicable iodoral, state, or local statutes,

.The permit glacard shall be kepl pogled at ke work site 1n a prominent leeation 21 all timas for

the duratlion of the project or until perrmt sxparation,

.This permit is being wsusd (or he maxianuim lime allowed and ng extensicrs af ths pormibwill

be granved. Initiation of the constuchon wark authorized by this permit indicales 1he
parmittes’s accaplance of this conditisn | he permil when sigred by EGLE, will be for & fee-
year penod begirning an the dafz of issuance. If the progsel is nol eampletad by the expirabion
date, a new parmit must be soucht.
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32. Upon signing by the permittee named herein, this permit must be returned to the EGLE’s
Water Resources Division for final execufion. This permit shall become effective on the date of
the EGLE representative's signature.

Pemittee hereby accepts and agrees to comply with the terms and conditions of this parmit.

=

X

Denise MNedemar fi!m:-aﬂn ’/mﬁ?", Diain (omem issione v
Printed Names and Title of Parmittee

lssued By: TWM

Jason Combs
Kalamazoo District Cffice
Water Resources Division
260-568-2603

THIS PERMIT MUST BE SIGNED BY THE PERMITTEE TO BE WVALID.

| hereby assure that | have read, am familiar with, and agree to adhere to the terms and conditions of
this permit,

Permittee Signature Date

cc: DOtsego Township Clerk
Randy Rapp, Allegan County CEA
Dan Fredericks, Land and Resources Engineering, Agent
Matt Diana, DNR Fisheries
Kate Kirkpatrick, EGLE
Derek Haroldson, EGLE
Christopher Gothberg, EGLE


mercsd
Jason Combs
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01570.1
SECTION 01570 EROSION AND SEDIMENTATION CONTROL

PART 1 - GENERAL

1.01 DESCRIPTION:

A. Work Included:
1. Provide permanent and/or temporary erosion and sedimentation control as called for on
the plans.
B. Intent and Purpose of Control:

1 Keep disturbed areas small.

2. Stabilize and protect disturbed areas as soon as possible.
3. Keep storm water runoff velocities low.

4 Protect disturbed areas from runoff.

5 Retain sediment within the corridor or site area.

Method of Measurement and Basis of Payment:
1. Temporary Measures - Incidental to construction.
2. Permanent Measures - See Proposal for pay item.

1.02 PERMIT:

A. Soil Erosion and Sedimentation Control (Part 91, Act 451, PA 1994)
1. The Allegan County Drain Commissioner is an Authorized Public Agency (APA) and a
separate SESC permit is not required.
2. CONTRACTOR shall comply with the requirements and conditions of the APA.

1.03 JOB CONDITIONS:

A. Scheduling:
1. Control measures shall be constructed prior to the time construction starts uphill or
upstream from the control measure location.
2. Removal and cleanup of temporary control structures: Within one week after control

measure is no longer needed.

PART 2 — PRODUCTS

2.01 MATERIALS:

A. Seeding:
1. Permanent Measures: MDOT 816.02, 917.12.
2. Storm Sewer: MDOT TDS at a rate of 220Ib/acre.
3. Open Channel / Detention Basin:

a. Native Connections: Stormwater Mix (see attached); or
b. Natural Communities: Mix A — Detention Basin Native Seed Mix (see attached)

B. Topsoil:
1. Temporary Measures: Not required unless readily available.
2. Permanent Measures: MDOT 816.02, 917.07.
C. Mulching:
1. Temporary and Permanent Measures: MDOT 816 and 917 shall apply. Required as
specified on plans and/or in Project Specifications.
D. Riprap:
1. Crushed Cobblestone: Sound, non-stratified, durable rock free from structural defects.
Material shall be range in dimension as indicated on the Drawings. MDOT 916.01 shall
apply.
2. Limestone: Sound, non-stratified, durable rock free from structural defects. Material shall
range in dimension as indicated on the Drawings. MDOT 916.01 shall apply.
3. Broken Concrete: Not Allowed.

Baughman Drain — Div. Il



SECTION 01570

01570.2
EROSION AND SEDIMENTATION CONTROL

Geotextile Fabric:

1.

PART 3 - EXECUTION

3.01

3.02

Mirafi 140N or approved equal.

PERFORMANCE:
A. General:
1.

Abide with all applicable rules and regulations as established by the State of Michigan and
the local governmental unit pursuant to Part 91, Soil Erosion and Sedimentation Control,
of the Natural Resources and Environmental Protection Act, Act 451, PA 1994.

Achieve Effective Erosion Control:

b. Provide all materials.

C. Promptly take actions necessary to prevent off Site sedimentation.

Maintain erosion controls.

Remove temporary soil erosion and sedimentation control measures once permanent
measures are established and accepted by the ENGINEER.

Even though a specific erosion control measure is not called out on the plans, this does
not relieve the CONTRACTOR from his obligation under the above Act to properly control
and/or prevent all erosion caused by the CONTRACTOR's construction operation.

B. Sediment Removal:

1. Take such steps as are necessary to assure the retention and removal of any sediment
which enters an existing storm sewer or open ditch along the construction route before
said sewer or ditch discharges into a stream or pond.

2. If eroded material is allowed to enter a storm sewer system it shall be the
CONTRACTOR's responsibility to see that all catch basins and manholes are cleaned
following construction prior to receipt of final payment. Unless the CONTRACTOR can
document positively to what extent an existing storm sewer system along the construction
area is silted in prior to construction, no credit will be allowed for cleaning the system
stem.

3. The CONTRACTOR shall be responsible for maintaining the roadways in a passable
condition until the paving is completed. This includes any maintenance necessary for dust
control.

SEEDING:
A. Scheduling:

1. Within 5 Days of Achieving Final Grade.

2 Channel Banks: Within 24 hours from the time the area was first disturbed.

3. Seasonal Limitations:

a April 20 through November 1.
b. No Dormant Seeding Allowed
B. Sowing:

1. Sow the seed following or in conjunction with the fertilizer and while the seed bed is in a
friable condition.

2. Do not sow seed through mulch.

C. Method:

1. Broadcast: Do not seed when wind velocity exceeds 5 miles per hour.

2. Mechanical drills.

3. Hydroseeder:

a. Use only equipment specifically designed for hydraulic seeding application.

b. Mix seed, fertilizer and pulverized mulch in water until uniformly blended into
homogeneous slurry.

C. Continue mixing during application.

Baughman Drain — Div. Il



01570.3

SECTION 01570 EROSION AND SEDIMENTATION CONTROL
D. Inspection:
1. Visually inspect for uniform distribution.
2. Reseed areas as required to establish a uniform and stable stand of grass.
E. Finishing: Incorporate seed into the upper 1/2-inch of soil.
3.03 TEMPORARY VEGETATIVE COVER:

3.04

3.05

3.06

A. General:

1. Provide temporary seed if permanent measures will not be placed within 15 days of initial
disturbance and area will not undergo further earth change within 15 days of initial
disturbance:

2. Within 15 days from the time final grade has been established, provide permanent soil
erosion and sedimentation control measures.

B. Seed: Apply uniformly at a minimum rate of 55 pounds per acre.
C. Mulch: As needed to effectively control soil erosion.
MULCH BLANKET:

A. General: Directions of installation, staple patterns and other requirements in accordance with
Manufacturer’s directions.

B. Location: Where indicated on the Drawings or as directed by the ENGINEER.
RIPRAP:
A. General:

1. Includes riprap spillway, end treatment, energy dissipator, etc.
2. Conform to slopes and dimensions indicated on the Drawings.

B. Grading:
1. Excavate to finished grade of required section and slope.
2. Excavate header and footer trench at upstream and downstream toe.
C. Geotextile Fabric:
1. Place geotextile fabric beneath all riprap areas.
2. Extend geotextile fabric into trenches for anchorage at upstream and downstream.
D. Placing Riprap: As indicated on the Drawings or as directed by ENGINEER.
E. Engineers Approval: Obtain approval from ENGINEER that riprap spillway is functioning properly.
E. Maintenance: Regrade, relay riprap and geotextile fabric as necessary.

OPEN CHANNEL EXCAVATION
A. Power equipment such as bulldozers shall not enter the water unless approved by ENGINEER.

B. Complete excavation, clearing, grubbing, snagging, tree cutting, pulling, raking, and related work in
such a way as to minimize erosion of soil in the areas in which work is completed.

C. Channel banks and other disturbed areas.
1. Stabilize within 24 hours after a disturbance unless otherwise approved by ENGINEER.
2. In no case shall banks be left un-stabilized for more than 7 days.

D. Construct sediment basins or traps prior to excavation.

E. Comply with measures for soil erosion and sediment control as indicated on the Drawings.
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SECTION 01570

01570.4
EROSION AND SEDIMENTATION CONTROL

3.07 GEOTEXTILE SILT FENCE:

A. General: Install silt fence in accordance with manufacturer's recommendations.

B. Location: Where indicated on the Drawings or as directed by the Engineer.

3.08 AIRBORNE SEDIMENT

A. Dust Control:

1.

Use legal means necessary to control dust on and near the Work and on and near off Site
borrow areas if such dust is caused by CONTRACTOR’s operations during performance
of the Work or if resulting from the condition of the Site when earthwork operations are
suspended.

2. Treat haul roads, delivery roads, temporary Site access roads and other surfaces as
required to prevent dust from being a nuisance to the public, neighbors, and concurrent
performance of other work on the Site, and as directed by ENGINEER.

3. Periodically scrape and broom adjacent streets and paved areas to remove tracked dirt.

B. Wind Erosion:

1. Erect and maintain barriers to prevent migration of windblown sediment off Site.

2. Conduct operations in such a manner as to minimize the amount of Site area exposed to
wind erosion.

3. Be responsible for removal of windblown sediments deposited off Site, including costs for

repairs required due to sediment deposition and removal.
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01720.1
SECTION 01720 PREPARATION

PART 1 - GENERAL

1.01 STAKING:

A. Construction staking will be furnished by the OWNER through the ENGINEER as needed on the
following basis:

1. Roadway — One staking: Line and Grade points at 100-foot station intervals.
3. Storm Sewer — One staking: Line and Grade every 200-feet and every drainage structure.
B. CONTRACTOR shall order the staking Three (3) working days in advance of the need for said
staking.
1.02 RESTAKING:

A. If restaking or additional staking is required, it shall be performed by the ENGINEER at the
CONTRACTOR'S expense.
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SECTION 01770

PART 1 - GENERAL

1.01

01770.1
WORK CLOSEOUT

General:

a. Manufactured products: Manufacturer's instructions.

b. Clean-up during construction: Maintain premises and public properties free from
accumulations of waste, debris and rubbish caused by operations.

c. Final clean-up: Remove waste materials, rubbish, tools, equipment, machinery and
surplus materials, and clean all surfaces; leave the work clean and ready for
occupancy.

Delinquency:

a. Remedies: Failure to clean-up promptly is considered to be defective Work:

Q) Payment: Per ARTICLE 14 of SECTION 00700, GENERAL
CONDITIONS.

2) OWNER may correct per ARTICLE 13 of SECTION 00700, GENERAL
CONDITIONS.

DESCRIPTION

A. Cleaning:
1.
2.

B.

Work Record Documents:

1.

Maintenance of Documents:

a. Maintain 1 copy at jobsite in good order of:
(1) Contract Drawings.
)] Specifications.
3) Addenda.
4 Reviewed shop drawings.
(5) Change Orders.
(6) Other contract Modifications.
b. Filing: Work specification format.
C. Accessibility: To OWNER and ENGINEER.
Recording:
a. Keep record documents current.
b. Contract Drawings: Legibly mark to record actual construction:
Q) Field changes of dimension and detail.
(2) Changes made by Change Orders and Bulletins.
3) Details not on original contract Drawings.
C. Specifications and Addenda: Legibly mark up each SECTION to record:
Q) Manufacturer, trade name, catalog number and supplier of products
actually installed.
2) Changes made by Change Orders and Bulletins.
3) Other matters not originally specified.
Submittal:
a. Transmittal letter: Contain:
(1) Date.
2) Project title and number.
3) CONTRACTOR'S name and address.
4) Title and number of each record documents.
(5) Certification that each document as submitted is complete and accurate.
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02220.1
SECTION 02220 SITE DEMOLITION

PART 1 - GENERAL

1.01 DESCRIPTION:

A. Demolition, salvage and/or removal of existing structures, equipment, and related work necessary
to complete the project as shown or specified is a part of the Contract unless otherwise noted.

1.02 PERMITS:

A. Permit for transport and disposal of debris by CONTRACTOR.

B. Submit demolition procedures and operational sequence for review and approval by ENGINEER.
1.03 PROTECTION:

A. Provide and place bracing or shoring as required for safety and/or support of structures.

B. Protect and maintain utility services.

PART 2 - PRODUCTS

2.01 MATERIALS:

A. CONTRACTOR maintains possession of all materials being demolished.
B. Carefully remove, store and protect for reinstallation all structures and equipment so designated.
C. Carefully remove, clean and deliver salvaged materials to the OWNER's storage area.

PART 3 - EXECUTION

3.01 DEMOLITION:

A. Completely demolish above grade structures and appurtenances to extent indicated on drawings
and in specifications. Remove all scrap materials from site. Demolish in an orderly and careful
manner. Install plugs or blind flanges on pipes as indicated or implied.

B. Do not remove underground piping which is to be abandoned, except where it interferes with new
construction or is specifically noted for removal. Plug cut ends of abandoned underground piping
with non-shrink grout.

3.02 REPAIR:

A. Repair damage to adjacent structures, pavement, landscaping, underground private utilities, etc.

3.03 SALVAGE AND/OR REPLACE:

A. Temporarily remove and salvage movable structures that interfere with construction, including but
not limited to sheds, fences, trampolines, underground sprinkling, landscaping, signage and other
comparable items. Replace the salvaged movable structures after construction is complete. Items
damaged during construction shall be repaired / replaced at the Contractor's expense.
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02230.1

SECTION 02230 SITE CLEARING

PART 1 - GENERAL

1.01

1.02

DESCRIPTION:

A.

This work consists of clearing, selective thinning and application of any growth preventive material
where required. CLEARING: Shall consist of cutting, removing from the ground, and disposing of
trees, stumps, brush, shrubs, and other vegetation occurring within the project site which interfere
with excavation, embankment, channel flow or clear vision, or are otherwise noted on the
construction drawings to be removed and includes the preservation from injury or defacement of all
vegetation and objects designated to remain. Where removal of a stump may result in damage to
existing utilities, the stump shall be removed by chipping to a depth of at least one foot below the
finished ground surface. Other stumps may be removed by chipping when approved by the
ENGINEER. Any trees or shrubs that are designated to be saved but are damaged by the
CONTRACTOR's operations shall be repaired or replaced by the CONTRACTOR, as directed by
the ENGINEER, at no additional cost to the Owner.

PERMITS:

A.

Permit for transport and disposal of debris by CONTRACTOR.

PART 2 - PRODUCTS

2.01

MATERIALS:

A.

B.

Except as noted the CONTRACTOR maintains possession of all materials being demolished.

Growth preventative material shall be provided by OWNER and applied by a certified applicator.

PART 3 - EXECUTION

3.01

GENERAL:

A. Unless specified otherwise on the Plans.

B. Contractor shall adhere to the easement special provisions and coordinate tree removal with
property owners.

C. Limits of Work:

1. Clear within drain right-of-way for access lane on one side. Remove trees on opposite
side within 5’ of the top of bank.

2. Clear both sides of channel to top of bank (Brush hog / mow) and remove log jams and
debris from the channel. Healthy trees are to remain if they do not interfere with the flow or
the construction process and are not in danger of falling into the drain, leaning, and root
structure has not been undermined.

3. Grubbing is not required except where tree roots interfere with construction.

D. Precautions: Avoid damage to stable, vegetated channel banks, or to trees and shrubs that are not
designated for excavation or removal during completion of the clearing operations.
E. Ownership:

1. The property owner shall have the option of retaining ownership of trees that are removed
on his property.

2. CONTRACTOR shall notify the property owner of CONTRACTOR's schedule for clearing
in order to allow a reasonable amount of time for removal of material by the property
owner.

3. If the owner of the property to be cleared requests to maintain possession of the material

to be cleared the CONTRACTOR shall have the property owner complete the Land Owner
Agreement Form found in the Supplemental Conditions. Cleared material claimed by the
property owner shall be placed outside of the drain easement
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02230.2

SECTION 02230 SITE CLEARING

3.02

3.03

3.04

4, Trees, stumps, etc., that are not removed by the property owner after a reasonable
amount of time shall become the property of CONTRACTOR and shall be removed or
disposed of in accordance with the Specifications.

CLEARING:
A. Cutting:
1. Cut trees and brush a maximum of 4 inches above the ground.
2. Remove tree tops and limbs prior to cutting the entire tree if necessary to avoid damage
to adjacent structures or trees that are not designated for removal.
3. The final cut shall be an even cut, parallel with the ground.
B. Log Jams, Deadfall and Debris:
1. Trees, log jams, deadfall and debris within the drain cross section shall be removed.
C. Access:
1. Restrict equipment access for Clearing operations to areas indicated on the Drawings or
as designated by ENGINEER.
2. Equipment shall remain outside of the channel limits unless authorized by ENGINEER.
D. Fruit Trees: Clear only when authorized by ENGINEER.
GRUBBING:
A. Stump Removal: Stumps shall be removed if they interfere with the flow or construction of the
Drain.
B. Stump Treatment: Treat all stumps with a growth preventer provided by Owner.
C. Utilities:
1. Notify ENGINEER of instances in which stump removal may result in damage to existing
utilities or culverts.
2. Be responsible for damage to utilities that may result from stump removal.
DISPOSAL:
A. Trash, debris and other nonwoody material: Sort out and dispose of in a licensed landfill.
B. Burning:
1. Woody material may be disposed of by burning where authorized by ENGINEER and in
accordance with all local, State and Federal regulations.
2. Maintain a minimum 200 feet horizontal isolation distance between overhead public
utilities or wooded areas and burning piles.
3. Bury material that remains following burning or remove from the Site.
4. Burning will not be permitted in areas with combustible organic soils.
C. Chipping:
1. Chipping may be allowed in areas authorized by ENGINEER that do not conflict with the
present land use.
2. Wood chip piles may not exceed 6-inches in height (thickness).
D. Debris Piles:
1. All brush shall be brush mowed.
2. Brush too large for the brush mower shall be burned, chipped, or hauled offsite.
3. Brush piles shall not be laid along the easement.
4 Logs larger than 8-inches in diameter can be stacked in sporadic, neat piles within the
drainage easement so long as they do not conflict with present land use.
E. Removal: Material that is required to be removed from the site shall become the property of the
CONTRACTOR.
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02230.3
SECTION 02230 SITE CLEARING

3.05 MAINTENANCE:

A. Clear and snag trees that become unstable (lean) or fall into drain between completion of the work
and final completion.
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02315.1

SECTION 02315 EXCAVATION AND FILL

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

DESCRIPTION:

A. This section includes the work required for trenching, excavating and backfilling, clearing, special
pipe foundations, and special work below grade.

DEFINITIONS:

A. Maximum density: Maximum dry weight in pounds per cubic foot of a specific material.

B. Optimum moisture: Percentage of water at maximum density.

C. Rock excavation: Includes all boulders or rock weighing 400 pounds (approx. one cubic yard) or
more and all solid or ledge rock, slate, shale, sandstone, and other hard materials that require
continuous use of pneumatic tools, heavy rippers, or continuous drilling and blasting for removal.
Pavements are not included.

D. Suitable Excavated Material: Mineral (inorganic) soil free of cinders, refuse, sod, boulders, rocks,
pavement, soft or plastic clays, vegetable or other organic material and capable of being
compacted as specified. Moisture content has no bearing on the suitability of materials to be used.

E. Granular Material: Coarse grained material having no cohesion, which derives its resistance to
displacement from internal stability.

F. Cohesive Material: Fine grained material which derives its resistance to displacement by mutual
attraction between particles of the mass, involving forces of molecular origin (i.e. Clays are
considered cohesive).

REFERENCES:

A. MDOT - Michigan Department of Transportation, "Standard Specifications for Construction," 2020

B. MDOT - Density Control Handbook, latest edition.

C. American Society of Testing Materials, latest edition.

SUBMITTALS:

A. Quality Assurance/Control Submittals: For imported materials:

1. Source.
2. MDOT classification.
3. Gradation.
B. Testing and Inspection Reports: Written reports shall be submitted to ENGINEER, with copy to the

CONTRACTOR, documenting testing and/or inspection results. Tests shall include:
1. Test results on borrow material.

2. Gradation analysis for granular backfill and sub-base materials.

3. Field reports for in-place soil density tests.

JOB CONDITIONS:

A.

B.

Obtain and comply with construction permits from agencies having jurisdiction over the work.
Scheduling: Clean up promptly following utility installation backfilling.
Dust Control: Broom or apply dust palliatives as needed.

Existing Structures, Utility Structures, and Utilities:
1. Call MISS DIG to locate existing underground utilities prior to starting excavation.
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02315.2

SECTION 02315 EXCAVATION AND FILL

2. Where utilities, utility structures or structures are encountered which are in active use:

a. Provide adequate protection for them.
b. Be responsible for damage to them.

3. Provide stand-by utility service if temporary removal is necessary for a period exceeding 2
hours.

4, Where utility service connections to occupied buildings must be temporarily disconnected,
give 48 hours notice to the affected occupants of the time and duration of the anticipated
shutoff.

5. Notify Fire Department 48 hours in advance if water main or fire supply line shutoff is
required.

6. Raise, lower, or move underground utilities, utility structures or structures which interfere

with the utility or utility structure being constructed as part of this Work.

PART 2 - PRODUCTS

2.01

MATERIALS:
A. General:
1. Approval Required: Material shall be subject to the approval of ENGINEER.
2. Notification: For approval of imported material, notify ENGINEER at least 1 week in
advance of intention to import material, designate the proposed borrow area, and permit
ENGINEER to sample as necessary from the borrow area for the purpose of making
acceptance tests to prove the quality of the material.
B. Material Sources and Uses:

1. Imported Material:
a. Stone stabilization course.
b. Bedding.
C. Trench backfill.
2. Native material unless quantity is not sufficient; then shall be imported material: Suitable
material.

Stone Stabilization Course:

1. Crushed Stone: MDOT 6A or crushed concrete ranging from 1 to 3 inches in nominal
diameter and containing less than 7 percent passing the No. 200 sieve.

2. Filter Fabric:

a. By Mirafi; Amoco; Exxon; Nicolon; or equal.
b. Monofilament polypropylene heavy, woven fabric.
C. Equivalent opening size of 70.

Bedding: MDOT 902 Coarse Aggregate 17A or 26A.
Trench Backfill: MDOT 902 Granular Material Class Il.

Suitable Material:

1. Native Material Which is Used as Backfill:
a. Exclusive of gray or blue clay, peat, organic matter, or frozen lumps.
b. Containing no rocks or lumps over 3 inches in greatest dimension.
C. Having a moisture content such that material is capable of being compacted to
90% maximum density.
2. MDOT 902 Granular Material Class Il if native material is not adequate in opinion of
ENGINEER.
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SECTION 02315

PART 3 - EXECUTION

3.01

3.02

02315.3
EXCAVATION AND FILL

PREPARATION:
A. Conflicting Utilities:
1. Before starting excavation, establish location and extent of existing utilities in work area.
2. Establish potential conflict areas prior to construction.
3. Excavate and expose existing utilities presenting potential conflict to determine their exact
location and elevation.
4, Provide adequate means of support and protection during operations.
5. Advise ENGINEER of conflicts and obtain instructions on how to proceed.
6. Make adjustments in proposed utility location at no additional cost to OWNER.
7. Make arrangements with owner of existing utility for relocation, if necessary.
8. Schedule work accordingly.
B. Signs, mailboxes, fences and other movable surface features:
1. Witness location prior to removal. Relocate to accessible location and maintain during
construction.
2. Upon completion of construction, replace to original position and condition.
3. Replace regulatory traffic control signs immediately after utilities are placed and backfilled.
C Property Irons
1. Protect existing property irons at edge of right-of-way. If property iron must be removed
for construction, the CONTRACTOR shall have a registered professional surveyor witness
the property iron(s) prior to disturbance and replace the existing property iron(s) at the
CONTRACTOR'’S expense.
D. Clearing and Grubbing:
1. Remove trees and shrubs not indicated to be preserved, as required.
2. Grub out all roots.
a. To a minimum depth of 4 feet below finished grade within roadways.
b. To a minimum depth 2.0 feet below finished grade other location.
3. Remove all debris from site resulting from clearing and grubbing.
E. Topsoil: Remove from all areas of new construction and stockpile on site in designated areas.
F. Protect Plantings and other features to remain as part of final landscaping.
EXCAVATION:
A. General:
1. Dispose of surplus and unsuitable excavated material.
2. Remove, salvage and stockpile topsoil on-site in area designated by ENGINEER.
3. Unsuitable material encountered in subgrade or below payment line: Notify ENGINEER
and obtain instruction on how to proceed.
B. Trenches:
1. Depth: Provide a uniform and continuous bearing and support for proposed utility on solid
and undisturbed or compact granular material.
2. Minimum Width: Allow space for jointing and bedding.
3. Maximum Width: Limitations apply at utility crown.
a. 6 inch through 10 inch diameter: 30 inches.
b. 12 inch to 30 inch diameter: Outside diameter plus 24 inches.
C. 30 inch and over diameter: Outside diameter plus 36 inches.
d. Elliptical: Outside pipe width plus 36 inches.
4, Maximum Width of Trench at Ground Surface:
a. Not outside of the property line or easement.
b. As required for protection of the Work and safety of workers.
C. Use sheeting, bracing and shoring if required.
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02315.4

SECTION 02315 EXCAVATION AND FILL
C. Length of Open Trench: Maximum 200 feet.
D. Damage to Existing Underground Utilities:
1. Report all damage to ENGINEER and Utility Owner.
2. Repair to utility owner’s standard at CONTRACTOR’s expense.
3.03 BACKFILLING:
A. Pipe bedding area: Compact granular material to 95% of maximum density.
B. Compaction:
1. Determine density by the modified Proctor method, ASTM D1557.
2. Compact trench backfill and bedding to at least 95% maximum density.
3. Compact suitable material to at least 90% maximum density.
4 The first 12 inches of native material at the bottom of utility trenches:
a. Test for density.
b. Compact to at least 95% maximum density if the existing density is below 95%.
C. Structures:
1. Density requirements: Same as Trenches.
2. Concrete structure: Place backfill only after 75 percent of concrete design strength has

3.04

3.05

3.06

been reached.

TESTING AND INSPECTION:

A Performance and test equipment: Paid for by the CONTRACTOR, performed by ENGINEER
or OWNER approved independent laboratory.
B. Moisture - Density relationships:
1. AASHTO T99 Method C
C. Field Density: Either of following:
1. ASTM D-2167 (Rubber Balloon)
2. ASTM D-2922 (Nuclear)
3. AASHTO T191
4 One Point Michigan Cone

D. Furnish equipment and personnel to provide access to test location and depth. Density tests will
be performed at various levels, as determined by ENGINEER, during or after backfilling operation.

E. Correct any deficiencies resulting from insufficient or improper compaction. Retest if required.

SOIL EROSION AND SEDIMENTATION CONTROL:

A. In accordance with Section 01570 “EROSION AND SEDIMENTATION CONTROL”

SURPLUS MATERIALS:

A. Surplus excavated and unsuitable excavated material becomes the property of the
CONTRACTOR.
C. Dispose of surplus excavated or unsuitable excavated materials off-site or on-site in areas

designated by ENGINEER in accordance with all Local, State and Federal regulations.
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SECTION 02315

3.07 EXCESS WATER

02315.5
EXCAVATION AND FILL

CONTROL

A. Regulations and Permits: Comply with soil erosion control permit in accordance with Mich. P.A.
451, Part 91 of 1994, the Natural Resource and Environmental Protection Act, and all pertinent
rules, laws, and regulations.

B. Unfavorable Weather:

1. Do not place, spread or roll fill material during unfavorable weather conditions.

2. Do not resume operations until moisture content and fill density are satisfactory to
ENGINEER.

C. Pumping and Drainage:

1. Provide, maintain and use at all times during construction adequate means and devices to
promptly remove and dispose of water from every source entering the excavations or
other parts of the Work.

2. Dewater by means which will ensure dry excavations, preserve final lines and grades, and
do not disturb or displace adjacent soil. Use wells, portable pumps, temporary
underdrains, or other methods as necessary.

3. Perform Pumping and Drainage:

a. In such a manner to cause no damage to property or structures and without
interference to the rights of the public, owners of private property, pedestrians,
vehicular traffic, or the work of other CONTRACTORS.

b. In accordance with pertinent laws, rules, ordinances, and regulations.

4. Do not overload or obstruct existing drainage facilities.

D. General:

1. Keep excavations dry during construction.

2. Remove water by use of wells, well points, portable pumps, bailing, drains, underdrains or
other acceptable methods.

3. Provide crushed stone or gravel as required to aid dewatering operations.

4. Divert or temporarily reroute existing sewers and drainage of discharge lines to adequate
and acceptable outlets during construction. CONTRACTOR responsible to ascertain
availability of outlets.

5. Divert surface water from entering excavations by construction and maintenance of
channels or berms.

6. Sediment traps and other soil erosion control measures shall prevent soil particles from
entering any sewer, watercourse or similar conveyance.

7. Protect utilities, utility structures, and structures, existing and new, from hydrostatic uplift.

3.5 SHEETING, SHORING AND BRACING EXCAVATIONS

A. General:
1.

3.

B. Sheeting
1.
2.

3.

Furnish, put in place and maintain sheeting, bracing and shoring as may be required to
properly support the sides of excavations and to prevent movement of earth which could
in any way injure the Work or adjacent property.

Exercise care in the removal of sheeting, shoring, bracing and timbering to prevent
collapse or caving of the excavation faces being supported and damage to the Work and
adjacent property.

A pipe-laying box may be used in lieu of sheeting.

Do not install by jetting.

Remove as backfilling proceeds, unless ordered left in place by ENGINEER. Use care to
fill and compact voids created by removal, especially below mid-height of utility.
Sheeting Left in Place:

a. Requires written approval of ENGINEER.

b. Cut off minimum of 2 feet below finished grade.
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SECTION 02315 EXCAVATION AND FILL

3.6 CLEANUP
A. Upon completion of the work of this Section, remove all excess excavated material, trash, and

debris resulting from construction operations. Remove equipment and tools. Leave the Site in a
neat and orderly condition acceptable to ENGINEER.
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SECTION 02630 STORM SEWERS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

DESCRIPTION:
A. This section includes work required for storm sewer pipe, structures and related work.
DEFINITIONS:
A. Line and grade control terminology: SEE PLAN DETAILS
SUBMITTALS:
A. Submit the following in accordance with SECTION 01330 — SUBMITTAL PROCEDURES.
1. Product Data for all pipe.
2. Shop Drawings on radius pipe.
3. Shop Drawings for all structures.
B. Notify ENGINEER on presence of wastewater:
C. Line and grade control method other than Laser Beam shall be approved by ENGINEER.
JOB CONDITIONS:
A. Maintain operation of existing storm sewer.
B. Install catch basins and inlet leads as pipe laying progresses and within maximum of 600 feet of

mainline sewer installation.

C. Clean-up promptly following pipe installation and within maximum of 400 feet behind pipe laying
operation.

PART 2 — PRODUCTS

2.01

2.02

2.03

PIPE:
A. Dual Wall High Density Polyethylene (PE): Smooth lined corrugated meeting AASHTO M294.
B. Reinforced Concrete Pipe: MDOT Section 402, 909.

PREMIUM JOINTS:
A. PE: AASHTO M252 or M294, ASTM D3212.

B. Reinforced Concrete Pipe: MDOT 402, 909

CONCRETE MANHOLES AND CATCH BASINS:

A. Concrete Precast Units: ASTM C478 and ASTM C76 Class .
1. Joints: Cement mortar, preformed bituminous rope or "0"-ring gaskets.
2. Pipe openings: Pipe diameter plus 6 inch, maximum.
B. Concrete Radial Units: ASTM C139.
C. Grade Rings: ASTM C478. Ladtech HDPE adjusting rings are a suitable alternative.
D. Manhole Steps:
1. Plastic with 3/8 inch steel rod reinforcement.
2. Dimensions: 10-inch deep by 10-inch wide, 5-inch tread depth.
E. Manhole Castings: SEE PLAN DETAILS.
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02630.2
SECTION 02630 STORM SEWERS

2.04 NYLOPLAST DRAINAGE STRUCTURE:

A. General: As indicated on the Drawings.
B. Type of Unit: ADS Nyloplast 24” Drain Basin: 2824AG, or Equal.
C. Cover: ADS 2499CGD “DOME”, or Equal.

PART 3 - EXECUTION

3.01 PREPARATION:
A. Alignment and Grade:
1. Deviations: Notify ENGINEER and obtain instructions to proceed where there is a grade
discrepancy or an obstruction not shown on the plans.

2. Expose existing utilities at crossings of proposed storm sewer in advance of laying pipe to
verify existing depth. Advise ENGINEER of conflicts in grade and provide adjustments in
grade of storm sewer at no additional cost to OWNER.

B. Laser Beam Control:
1. Check grade at set-up point, 25 feet, 50 feet, 100 feet and 200 foot points thereafter to the
next set-up point.
2. Laser advancement: Reset at each manhole.
C. Bedding:
1. Method: As indicated on the Drawings.
2. Provide bedding area backfill in accordance with SECTION 02315 EXCAVATION AND
FILL.
3. Provide continuous bearing by supporting entire length of pipe barrel evenly.

3.02 INSTALLATION:
A. Laying Pipe:

1 Install in accordance with manufacturers recommendations.

2. Provide continuous bearing by supporting entire length of pipe barrel evenly.

3. Direction shall be upstream with spigot or tongue end downstream and bell end upstream.

4. Joints shall be smooth and clean.

5. Wrap joint surfaces with geotextile fabric.

6. Place pipe length and bedding as a unit in a frost free, dry trench.

7. Special supports and saddles: As indicated on the Drawings.

B. Manholes, Catch Basins and Inlets:

1. General: SEE PLAN DETAILS

2. Base bedding: Provide 4 inches of pea stone with full and even bearing in impervious
soils or wet conditions. Otherwise provide on undisturbed frost-free dry subgrade.

3. Adjusting rings: Set in full bed of mortar, joints maximum 1/2 inch at inside face and wipe
joints. Plaster coat complete interior of structure with 1/2-inch coat of cement mortar. For
HDPE adjusting rings, follow manufacturers installation instructions.

4. Provide manhole casting grade setting as follows:
a. Existing pavement: Finished grade.
b. Gravel or lawn grade: 4 inches below.
C. Unpaved areas: Finished grade.

5. Provide catch basin casting grade setting as follows:
a. Gutter grade: 1/2 inch below.

C. Connections:

1. Existing storm sewer:
a. Structures: Relay and repoint loose blocks and bricks.

2. Future Storm Sewer:
a. Bulkhead: Pipe 24 inch and larger with brick and mortar, 1/2 inch plaster outside.

Baughman Drain — Div. Il



02630.3

SECTION 02630 STORM SEWERS

3.03 GENERAL CONSTRUCTION and TOLERANCES:

A.

General:

1. Coordination: By ENGINEER.

2. Completion: Before connecting to active system.

3. Notification: Arrange with ENGINEER for inspection.
4 Keep pipe and structures clean as work progresses.

Line and Grade Tolerances: Allowable drift between structures from proposed alignment will be as
follows:

1. Line:
a. Thru 36 inch: 0.40 foot.
b. Over 36 inch: 0.80 foot.
2. Grade:
a. Thru 36 inch: 0.05 foot.
b. Over 36 inch: 0.10 foot.
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SECTION 02700 PAVING AND SURFACING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

DESCRIPTION:
A. Work includes construction of new HMA pavements including associated earthwork, paving and
surfacing for all roads.
B. Definitions:
1. Pavement structure: Any combination of subbase, base course, and surface course,
including shoulders, placed on a subgrade.
2. Permanent pavement: All improved pavement surfaces above the quality of treated or
untreated gravel.
3. Subgrade: That portion of the earth grade upon which the pavement structure is to be
placed.
4, Subbase: The layer of specified material of designed thickness placed on the subgrade as
a part of the pavement structure.
5. Base course: The layer or layers of specified or selected material of designed thickness
placed on a subbase or a subgrade to support leveling and surface courses.
6. Leveling course: Layer of specified material placed on the base course in preparation for
the surface course.
7. Surface course: The top layer of a pavement structure.
8. Maximum density (soils): Maximum unit weight of soil material according to Modified
Proctor Method ASTM D1557.
9. Maximum density (HMA): Maximum unit weight of a representative sample of the hot mix
asphalt according to the Marshall Method ASTM D2726.
REFERENCES:
A. Michigan Department of Transportation (MDOT), "Standard Specifications for Construction," 2020.
B. American Society of Testing Materials (ASTM), latest edition.
SUBMITTALS:
A. Asphalt Mix Design: Provide job-mix formula prepared by independent lab or approved by MDOT
for HMA leveling and surface courses to ENGINEER two weeks prior to paving.
B. Certification of quality by producer for the following:
1. Cement
2. Aggregates
3. Asphalt cement
4. Pavement marking material
5. Prime coat
6. Bond coat
C. Concrete Test Specimens: Provide sample.

JOB CONDITIONS:

A.

Seasonal Limitations:

1. Removal of permanent pavement: Unless otherwise specified, execute during the period
from March 15 to October 15.
2. Restoration of permanent pavement: Unless otherwise specified, execute during the period

from May 5 to November 15 (Region South of M-46).
Clean up promptly following pavement installation.

Maintenance of Temporary Surfaces: Maintain temporary surfaces until permanent pavement
installation is completed.

Driveway Closing: 48-hour maximum
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SECTION 02700 PAVING AND SURFACING

E.

Allow access to the HMA plant for verification of mix proportions, aggregate gradations, and
temperatures.

PART 2 - PRODUCTS

2.01

MATERIALS:
A. Subbase: Granular material MDOT Class Il or lIIA, MDOT 301 and 902.07.
B. Aggregate Base Course: For bases to be surfaced with concrete or HMA, use Aggregate 22A unless
otherwise specified. MDOT 302 and 902.05.
C. Aggregate Surface Course:
1. Use Aggregate 22A when the Aggregate surface course is to receive a HMA surface at a
later date. MDOT 306 and 902.05.
2. Use Aggregate 23A when the Aggregate Surface Course is to be constructed without a HMA
surface. MDOT 306 and 902.05.
D. Aggregate Shoulders and Approaches:
1. Use Aggregate 22A for construction of Class AA shoulders and approaches. MDOT 307
and 902.05.
2. Use Aggregate 23A for construction of Class A shoulders and approaches. MDOT 307 and
902.05.
3. Use roadway excavation or borrow material for construction of Class B shoulders and
approaches. MDOT 307 and 902.05.
E. HMA Base Course: Shall be an MDOT mixture as indicated on Plans.
F. HMA Leveling and Surface Courses: Shall be an MDOT mixture as indicated on Plans.
G. HMA Bond Coat: HMA material. MDOT Table 904-5 and Table 904-6. (SS-1h, CSS-1h Asphalt

emulsion)

Pavement Marking: Conform to MDOT 920.

PART 3 - EXECUTION

3.01

PREPARATION:
A. Removal: Remove all existing pavement structure required, as shown on the plans or in the proposal.
1. Pavement remnant limit: Remove pavement to edge or joint, where dimension is less than
3 feet. All removals shall be to a saw cut edge if a joint is more than three feet away.
2. Butt joint: Provide where new pavement meets existing pavement.

Dispose of all material removed during the construction.

Subgrade:
1. Obtain approval prior to placing the subbase or base course.
2. Construct to the required line, grade and cross section. MDOT 205.03.N.
a. Tolerance if subbase is required: Trim within + linch of design grade.
b. Tolerance if subbase is not required: Trim within + 3/4 inch of design grade.
3. Compaction:
a. Compact to not less than 95 percent of the maximum density using Modified

Proctor.
Excavation: Conform to MDOT 205.03.G.

Embankment: Conform to MDOT 205.03.H.
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SECTION 02700 PAVING AND SURFACING

3.02 PERFORMANCE:

A.

Subbase:
1. Thickness: Conform to design cross section.
2. Construction method:
a. Place in layers not exceeding 12 inches loose measure.
b. Spread evenly and compact to not less than 95 percent maximum density
according to Modified Proctor.
C. Conform construction to MDOT 301.01 thru 301.03.

Aggregate Base Course:
1. Thickness: Compacted depth of any layer of aggregate placed, maximum 6 inches,
minimum 3 inches.

2. Construction Method: Conform the placing of aggregate base course with MDOT 302.01
thru 302.03.
3. Tolerances:
a. Curbed streets: Shape the aggregate base course to the established grade and
cross section, within a tolerance of 1/4 inch.
b. Other: Unless otherwise specified, shape within 1/2 inch of the established grade
and cross section.
C. Check and correct grades prior to pavement placement.

Aggregate Surface Course:
Thickness: Maximum 6 inches thickness of any one layer when compacted, unless
otherwise specified.

2. Construction Method: Conform construction of an aggregate surface course to MDOT
306.01 thru 306.03.

Shoulder Area (aggregate): Provide 4 inches thickness of compacted aggregate shoulder on an
aggregate base, unless otherwise specified.

Shoulder Area (other than aggregate): Stabilize shoulder to a 4 inch depth with compacted soil or
topsoil.

HMA Base Course:

1. Thickness: Maximum lift thickness - 2 inches compacted, unless otherwise approved.
MDOT 501.03.F.

2. Construction Methods: Conform placement of the HMA base course mixture in accordance
with MDOT 501.03.F.

3. Tolerances:
a. Curbed streets: Shape the HMA base course to the established grade and cross

section, within a tolerance of 1/4 inch. Windrowing (placing a lift of varying
thickness to create a crown) HMA shall not be allowed to correct grading
deficiencies.

b. Other: Unless otherwise specified, shape within 1/2 inch of the established grade
and cross section.

HMA Bond Coat:

1. Construction method: Apply between successive paving courses where any soils are
tracked onto the finished mat between successive lifts.

2. Application rate: Provide 0.10 gallon per square yard.

3. Not required when permitted by ENGINEER.

HMA Leveling and Surface Courses:

1. Cutting: Saw vertically and in straight lines at any angle with pavement centerline.

2. Thickness: Do not place HMA top course mixture in lifts exceeding 2 inches unless
otherwise approved.

3. Construction Methods:
a. Paving: Conform method of paving to MDOT 501.03.F.
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SECTION 02700

3.03

3.04

02700.4
PAVING AND SURFACING

b. Prior to placement of HMA surface, crowns and grades of roadway will be verified
by CONTRACTOR for positive drainage. Any deficiencies in grade or crown shall
be corrected prior to placement of surface course.

Tolerances: HMA surface on streets with new curbs shall have a finish elevation of 1/4 inch

above curb. Windrowing (placing a lift of varying thickness to create a crown) HMA shall

not be allowed to correct grading deficiencies.

Pavement density: Minimum density of in-place course material when the course thickness

is greater than 3 times the maximum aggregate size of the mix shall be 97 percent of the

recorded laboratory specimen density and 95 percent when the course thickness is less.

STRUCTURE ADJUSTMENT:

A.

Street Castings.

1.

3.

Adjust castings to finish grade or to a maximum of 1/4" below finish grade of all manholes,

catch basins, and valve boxes.

a. Set grades of castings and valve boxes from street grades with a tilt of castings
where necessary to meet proposed street grades and crown.

b. All castings, when adjusted to finish grade, shall be placed in a bed of hot HMA
mix placed in entire area disturbed for casting adjustment. Alternately, as
approved by the ENGINEER, a concrete mix may be used in the void created to
raise the casting.

Castings shall be adjusted to finish grade after the leveling course is complete.

a. Castings shall be kept below grade or flush with the proposed sand subgrade so
as not to conflict with grading operations or conflict with placement of leveling
course.

Adjustment of new structures will not be paid for separately.

TESTING AND INSPECTION:

A.

B.

Inspection: By the ENGINEER or his designated authorized representative.

Acceptance Testing:

1. By the CONTRACTOR in accordance with plans and specifications and performed by
OWNER and ENGINEER approved third party.

2. If initial testing indicates failed or nonconformance to specifications, perform additional tests.
If further testing verifies nonconformance, additional testing shall be paid by
CONTRACTOR. Replace nonconforming material at no additional cost to OWNER.

Aggregates:

1. Sampling and analysis: Michigan Testing Methods, Series 100.

2. Exception: Provide certification of approved stockpiled material.

HMA Mix Composition:

1. Sampling: ASTM D979, one sample per mix or one per two thousand tons.

2. Extraction: ASTM D2172.

3. Sieve analysis: ASTM C117 and ASTM C136.
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