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1.0 INTRODUCTION

This report presents the findings of the hydrogeologic investigation conducted for the
Jordan Development Company, L L C. (Jordan Development) Springdale 16 Central
Production Facility (CPF). The purpose of the investigation is to develop a water supply
capable of yielding 90 gallons per minute (3,000 barrels per day) for use in a secondary

oil recovery (water flood) project.

The investigation included 1) review of area hydrogeological information; 2) installation
of a water supply well and two observation wells; 3) the performance of a 24-hour
aquifer test and analysis; and 4) completion of this hydrogeological report that presents

aquifer test data and potential impacts on area water supplies and/or surface water

bodies.

1.1  Site Location and Features
The Springdale 16 CPF is located in Section 16, T24N, R14W, Springdale Township,
Manistee County, Michigan. More specifically, the site is located about 800 feet north

and 0.5-miles west of the intersection of Glovers Lake Road and Healy Lake Road. The
site iocation relative to area features, contour elevations of ground surface topography,
iocation of nearby surface water bodies and surface water elevations are shown on the

Site Location Map in Attachment 1.

Existing site features are shown on the Site Plan presented in Attachment 2. As shown
on the Site Plan, site features include the oil and gas well Consumers Energy 1-16A
and associated processing facility equipment. Two groundwater monitoring wells exist
onsite for the purpose of Supervisor of Wells instruction S.1 1-89 compliance The
wells, identified by TB-W and TB-E for the purpose of this evaluation, are located off the
southeast corners of each tank battery and are shown on Attachment 2. Well iogs for
the existing wells were not provided to GCES However, based on field measurements,
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the wells are likely screened across the water table with total depths of approximately

25 feet below top of casing (bTOC)

1.2 General Site Characteristics

1.21 Topography

The Springdale 16 CPF is located on generally flat terrain at approximately 776 feet
above mean sea level (msl). The nearest surface water to site is Bear Creek located,
approximately 0.8 miles southwest, at an elevation of 747 feet above msl. The Betsie
River is located approximately 1.25 mile north of the site, at an elevation of 707 feet

above msl

1.2.2 Surrounding Land Usage
The Springdale 16 CPF is located in a sparsely populated area with residential and

recreational land use. Surrounding properties consist of large parcel (10-acres or

greater) residences to the north, south east and west.

1.2.3 Nearby Water Wells and Wellhead Protection Areas

A search of documented water wells was completed by reviewing databases available
online through the Groundwater Mapping Project, WELLOGIC, and scanned historical
records, which are maintained by the MDNRE and the Michigan State University Center
for Remote Sensing. A map of the area showing documented water wells is included in
Attachment 3. As shown in Attachment 3, the nearest documented water wells were
approximately 0 25 to 0.5-mile north the Springdale 16 CPF along Woods Trail Water
well logs reviewed from Section 16 generally show sand and/or gravel to approximately
17 to 30 feet, where intervals of sand, clay and sand/clay mixtures are encountered to
total depth The water wells along Wood Trail are most often screened in sand and
gravel from 60 to 70 feet. Attachment 4 contains well logs identified within two miles of

the site during the review of public water well record databases

angineering sciences ingc
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A 2009 aerial photograph was reviewed to evaluate for the potential presence of
undocumented water wells in the area. Based on review of the aerial photograph
(Attachment 3), the nearest potential for undocumented water wells appears to be at
residences located along the north side of Glover's Lake Road, about 700 feet south of
the site. Observations during December 2010 aquifer testing could not identify water
well type or specific locations. However, it is assumed these residences (full or part

time) are served by shallow private water wells.

The nearest wellhead protection area to the site is located 6.6-miles south for the City of

Kaleva.

2.0 INVESTIGATION METHODS AND PROCEDURES

The scope of field work related to this investigation included the installation of one, 8-
inch groundwater supply well, installation of two groundwater observation wells,

completion of a aquifer (stress) test of the supply well and aquifer test analyses and

calculations.

21  Supply Well Installation
Water well PW-1 was installed to a depth of 88 feet via mud rotary fechnigues using a

truck-mounted rotary rig. The borehole diameter was 12 25 inches. The supply well
was constructed of 6-inch by 10 feet (long), 20-slot, stainless steel, wire-wound screen
(set 57 .5 — 67.5 feet bgs) and 8-inch, PVC casing. Annulus between the borehole and
well screen was backfilled with filier sand. Above the filter sand, the annular space

between the well casing and the borehole was sealed with a bentonite siurry grout.

2.2 Observation Well Installations
Observation wells OW-1 and OW-2 were instalied with 4%-inch [.D. hollow-stem augers
using a truck mounted, Mobile Drill B-57. Wells OW-1 and OW-2 were installed 97 feet

and 74 feet, respectively, from the recovery well PW-1 The wells are constructed of
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threaded, 2-inch diameter polyvinyl chloride (PVC) riser (casing) and a 5-foot long, 10-
siot PVC screen. The observation wells were installed to screen 63 to 68 feet bgs, a
similar interval as the water source well, PW-1. Annulus between the borehole and well
screen was backfilled with filter sand. Above the filter sand, the annular space between

the well casing and the borehole was sealed with a bentonite slurry grout.

A locking, above ground protective steel casing was concreted in place at each
observation well. Each observation well was developed by over pumping and surging

following installation. The well logs included in Attachment 5 present the details of well

compietion.

2.3  Agquifer Testing
During December 14 — 17, 2010, a drawdown (pumping) test was performed at PW-1.

The purpose of the aquifer test was to calculate aquifer parameters and estimate the

aquifer drawdown due to pumping during water flood activities.

A temporary submersible pump, capable of producing in excess of 80 gallons per
minute (gpm), was set in the 8-inch fresh water supply well and was flow tested prior to
conducting the pump test. An in-line flow meter was used to measure the rate of
discharge. Produced water from the pump test was piped from the recovery well to a

gang of five, 500 barrel capacity mobile (frac) tanks.
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1) the background, pre-test period (24-hours); 2) the drawdown test (24 hours); and 3)
the recovery period (23 hours). Water level readings were collected from the pumping
well (PW-1), OW-1, located approximately 97 feet east of the pumping well, OW-2,
located approximately 74 feet south-southwest of PW-1. Existing onsite monitoring
wells, TB-E and TB-W were also used for observation wells for aquifer testing. Water
leveis at OW-1, OW-2 and TB-E were recorded with Solinst Levelogger pressure-

reading transducers (absolute gauge). Depth-to-water measurements were collected

Gosling
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manually from PW-1 and TB-W using an electronic water level meter. A barometric
pressure logging instrument was placed onsite (TB-E) to record barometric pressure
throughout the test for data correction. All data recorded by the water level logging
equipment was compensated for changes in barometric pressure using the
manufacturer's (Solinst} software and recommended procedures. Due to the volume of
data collected during the test, iists of individual measurements are not included in this

report. Data sets are available in spreadsheet upon request

2.3.1 Pretest Period

The background/pre-test water level data shows approximately 0.01 feet of fluctuation in
water level measurement during the 24-hour pre-test period, with the exception of the
short pumping rate test prior to the beginning of the background period. Water level

data collected during the pretest period was plotted against time and is included in

Attachment 6.

2.3.2 Drawdown Test Period

The drawdown test was performed by pumping PW-1 at an average rate of 57 gallons
per minute (gpm) for 24-hours (December 15 — 16, 2010) while measuring drawdown at
each available observation well. After 24 hours of pumping, data shows maximum
drawdowns of 0.02 feet at TB-W, 0.05 feet at TB-E, 1.59 feet at OW-1, and 1.76 feet at
OW-2. Water level data collected during the drawdown period was plotted against time

and is included in Attachment 7.

2.3.3 Recovery Test Period

Following 24 hours of continuous pumping, the pump was stopped and water level
recovery measurements were collected with the dataloggers to monitor the groundwater
recovery. Recovery data collected for 23 hours foilowing the termination of pumping

shows recovery to within 0 02 and 0.03 feet of background water levels at the

. 225
Gosling

engineering sciences incgc.




Jordan Development: Springdale 16 CPF
Source Water Development-Hydrogeologic Investigation Report

January 2011 Page 6

observation wells. Water level data collected during the recovery period was piotted

against time and included in is Attachment 8.

2.3.4 Aquifer Test Analysis

The overall objective of the aquifer-test data analysis was 1o 1) obtain aquifer
parameters useful for design of a permanent water source well capable of yielding 90
gpm of fresh water, and 2) evaluate for potential negative effects of pumping (if any)

from the water tabie aquifer on nearby water wells and surface water bodies.

The following assumptions were made in interpreting the aquifer test data:
. The aquifer has an "apparent infinite extent”.

. The aquifer material is assumed homogeneous and isotropic, and of

uniform thickness over the area influenced by pumping.

. The piezometric surface was horizontal prior to pumping.

. The well is fully penetrating and pumped at a constant rate.

" Water removed from storage is discharged instantaneously with a decline
in head.

= The well diameter is small, so well storage is negligible.

Drawdown and recovery test data from observation wells were evaluated using four
methods: Theis' Method for Drawdown and Recovery, and the Cooper-Jacob? Methods
applied to Time — Drawdown and Distance - Drawdown. The graphical analysis for
transmissivity (T) and storativity (S) used for these methods was completed with the aid
of Aquifer Test, Version 3 5 software by Waterloo Hydrogeologic. Test parameters and

graphical analyses of the aquifer test data are included in Attachment 9.

! Theis, C.V., 1935 The relation between the lowering of the piezometric surface and the rate and
duration of discharge of a well using ground water storage Transactions, American Geophysical Union,
Washington, D C., pp 518-524

2 Cooper, H H. and Jacob, C E , 1946 A generalized graphical method for evaluating formation constants
and summarizing well field history Transactions, American Geophysical Union, Vol 27, No. 4

Gosling
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3.0 RESULTS

3.1 Hydrogeologic Conditions
The follow sections present resuits of research of regional and site hydrogeologic

conditions that govern groundwater availability at the Springdale 16 CPF and

surrounding area.

3.1.1 Site Geology

Surficial geology of Manistee County is composed of Wisconsin glacial period and post-
glacial deposits. The subject site is situated on a lacustrine sand and gravel system
located between the Manistee and Port Huron Moraines. Based on review of the oil
well log for the Consumers Power 1-16A, the thickness of the glacial deposits at the site
is approximately 600 feet. Underiying the drift is early Devonian age Antrim Shale,
picked with 134 feet in thickness, but is of {ittle importance to this evaluation, due to the

viability of the drift aquifer.

Near-surface site soils were evaluated during supply and observation well installation
activities Site soils encountered during drilling were classified as follows (from shallow
to deep:

1. fine to medium sand with silt,

2. sand and gravel,
3 fine to medium sand with occasional clay layers and medium sand to 68 feet, and
4

. at about 68 feet, a clay layer was encountered, below which exists alternating

intervals of silty sand and clay to at least 180 feet.

engineering sciences, inc
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3.1.2 Site Hydrogeology

Based on groundwater flow direction and area topographic features, the Springdale 16
CPF is located within the political boundary of the Bear Creek Watershed. However,
due to the permeable vadose zone soils, infiltration to groundwater is the principal
pathway by which precipitation is removed from the area. Recharge in the area is
approximately 12 — 13 inches per year, according to the USGS estimates made by base

flow analyses®.

Groundwater near the Springdale 16 occurs under water table conditions at
approximately 15 feet bgs Due to clay layers encountered during the test hole for PW-
1, the supply well was set to screen a medium sand layer above the intervals of
lacustrine deposits. Based on limited drawdown cbserved in aquifer test data, the
shallower wells TB-E and TB-W, are not in direct connection with the medium sand
screened by water source well PW-1 Therefore, the aquifer developed for the water
flood source appears to be leaky confined due to the presence of siltier sand and clay
between 42 and 54 feet bgs. The vertical extent of the produced aquifer identified
during drilling activities was 41 feet of saturated thickness between the water table and

lacustrine clay at 68 feet.

Groundwater elevation contouring data from the end of the background test is shown on
Attachment 10, and indicates that groundwater in the leaky confined aquifer appears to
flow toward the southwest. The horizontal gradient as determined from the groundwater
contour map is approximately 0.0001 ft/ft, measured between PW-1 and the 761 79 foot
contour. It should be noted, the calculated gradient of 0 0001 may be outside of the
accuracy of the electronic water level meter used to collect the data. Due to the near-
horizontal hydraulic gradient, groundwater flow direction determined by this evaluation,

using closely spaced data points, should be used with caution.

* USGS and MDEQ Groundwater Mapping Project (online, maintained by MDEQ)
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3.2  Aquifer Test Analysis
Pumping well data from PW-1 was evaluated for specific capacity and well efficiency.

Maximum measured drawdown in the recovery well was 12 feet at 58 gpm. Therefore,

Page 9

the specific capacity of recovery well PW-1 was 4 8 gpm/ft.

Well losses are defined as that part of the total drawdown attributabie to partial
penetration of the well, design deficiency, incomplete development, and/or a poor
distribution of grain sizes within the formation that creates blockage near the screen.
The measured drawdown in the recovery well was 12 0 ft The theoretical drawdown,
determined from the distance-drawdown plot, was approximately 5 6 feet. Therefore,
approximately 6 4 feet of drawdown can be attributed to well losses. From these values

the well efficiency was calculated as 47 percent.

As shown in Attachment 9, a recharge boundary was apparent by both Theis and Time-
Drawdown curves for OW-1 and OW-2 after approximately 100 minutes of pumping.
The recharge boundary was not apparent by TW-E data. This recharge boundary is
likely leakage from the overlying clay layer, which TB-E was screened above. The time-

drawdown curve for TB-E shows no discernible drawdown untii after 100 minutes of

pumping.

Results for transmissivity, storativity and hydraulic conductivity are summarized in
Attachment 11, For data showing the recharge boundary, analyses were applied prior
to leakage and after casing storage to estimate aquifer properties of the formation in
which the supply well is screened. As shown in Attachment 11, transmissivity values

from OW-1 and OW-2 data ranged from 2,460 to 5,420 ftzlday, with a geometric mean
of 4,040 ft*/day.

Gosling -~
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Storativity coefficient results for OW-1 and OW-2 averaged 10, which is within in the
range of published values* for confined aquifers of 10 to 10°. For comparison, the

storativity coefficient result for OW-1 was 107,

Hydraulic conductivity values, calculated from transmissivity estimates and a saturated
thickness of 41 feet, ranged from 60 to 132 ft/day. The aquifer material was generally
classified as medium sand. Published values® of hydraulic conductivity for this type of
aquifer are between 50 and 400 ft/day. The hydraulic conductivities determined by the

analyses in this report produced estimates within the published range of values.

The Cooper-Jacob distance- drawdown curve of the aquifer test was included in
Attachment 9. Based on the distance of the observations wells in relation to the
pumping well and the recorded drawdown in the wells, the calculated radius of influence

of the pumping well (at 57 gpm) is approximately 900 feet after 24 hours of pumping

3.3 Drawdown Projections
Using transmissivity and storage coefficient results from the aquifer test analysis,

drawdown over time was predicted using Jacob’s formula for determining drawdown at
any point. The Jacob formula was calculated using a spreadsheet, and three iterations
of data are included in Attachment 12. The highest, lowest and average transmissivity
results were used with corresponding storage coefficients to calculate drawdown over
time while pumping continuously at 90 gpm, while assuming zero recharge
(precipitation) to area influenced by pumping. The highest transmissivity result, from
TB-E, should predict drawdown in the shallow saturated interval, logged as sand and
gravel. The average transmissivity result (from OW-1 and OW-2) should predict
drawdown in the interval developed for the water source, and the lowest transmissivity

result (distance — drawdown) may show a worst case sensitivity.

*"Groundwater and Wells”, Fletcher G Driscoll, 1986
®“Groundwater”, R Allen Freeze, John A Cherry, 1979

: 3
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As shown in Attachment 12, projected drawdown in the upper saturated interval is less
than 0.1 feet at 1-mile from the pumping well. The projected drawdown in the
developed interval using the average transmissivity is approximately 1.3 feet at a
distance of 1-mile. The “worst case” drawdown projection is approximately 2.3 feet at 1-

mile, after one year of pumping with no precipitation.

4.0 CONCLUSIONS
A hydrogeologic investigation was conducted to assist in the development of a water
source well for secondary oil recovery. Conclusions from this investigation are

presented below.

* The nearest surface waters to site are Bear Creek, approximately 0 8 miles
southwest, at an elevation of 747 feet above msl. The Betsie River is located
approximately 125 mile north of the site, at an elevation of 707 feet above msl.
Based on data collected to date, sustained pumping at 90 gpm wili have no

measureable effect on the nearest surface waters.

urai area with recreational and residential

S]..I

e The Springdale 16 CPF is iocated in
land use. The nearest documented water wells were approximately 0 25 to 0 5-mile
north the Springdale 16 CPF along Woods Trail. Based on data obtained to date,

ied pumping at a rate of S0 gpm will have no discernable effec

sustair
documented water wells. The nearest potential for undocumented water wells
appears to be at residences located along the north side of Glover's Lake Road,
about 700 feet south of the site. Although construction details of the (assumed)
undocumented wells are not known, negative effects on the undocumented water

wells are not likely due to the estimated limited drawdown of the shallow saturated

interval
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+ Site soils consist of sand, sand and gravel, and alternating intervals of sand and clay
at the maximum explored depth of 180 feet below ground surface (bgs)

Groundwater near the Springdale 16 occurs under water table conditions at 15 feet

bgs.

¢ During an 24-hour aquifer test, a maximum drawdown of approximately 12 0 feet
was observed in the pumping well at a discharge rate of 57 gpm. After 24 hours of
pumping, data shows maximum drawdowns of 0.02 feet at TB-W, 0. 05 feet at TB-E,
1.59 feet at OW-1, and 1 76 feet at OW-2.

¢ Recovery data collected for 23 hours following the termination of pumping shows

recovery to within 0.02 and 0.03 feet of background water levels at the observation

wells.

« Distance-Drawdown analysis shows that the radius of influence of the recovery well

at a pumping rate of 57 gpm is approximately 800 feet after 24 hours.

e Transmissivity values from OW-1 and OW-2 data ranged from 2,460 to 5,420 ftzlday,
with a geometric mean of 4,040 ft*/day. Storativity coefficient results for OW-1 and

OW-2 averaged 10™

e The projected drawdown in the developed interval using the average transmissivity

is approximately 1.3 feet at a distance of 1-mile, assuming zero recharge vi

precipitation.

Prepared by: Reviewed by:

et &w 8 QWMM

Adam R. Biteman, CP.G. Kevin D. Ringwelski, ,CPG
Project Manager Director of Environmenfal Services
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Import ID:

Water Well And Pump Record
Completion is required under authority of Part 127 Act 368 PA 1978,
Failure to comply is a misdemeanor

(Wellogic)

Max No: 51-13-242-709-09 |Permit No: 51-2635

County: Manistee |

Township: Springdale

| Well ID: 51000003949

Elevation: 768.00 #
l Latitude: 44 4779401300
Longitude: -86 0116718600
Method of Coliection: Address Matching-House Number

Town/Range: |Section: |Well Status:
24N 14W 16 Active

WSSN: Source IDMWell No:

Distance and Direction from Road Intersection:
1/8 MILE WEST OF HEALY LAKE RD. - 75 FT SOUTH OF WOODSTRAIL

Well Owner: PAMELA |LARSEN

Well Address:

14375 WOODSTRAIL
THOMPSONVILLE, Mi 49683

Owner Address:
14375 WOODSTRAIL

THOMPSONVILLE, MI 49683

lDrilling Method: Rotary

Pump Installed: Yes
Pump Installation Date: 8/11/2003
Manufacturer: Aermotor

Well Depth: 28 00 ft. Well Use: Household
Well Type: Replacement Date Completed: 8/5/2003
Casing Type: PVC plastic Height: 1 00 ft. above grade

Casing Joint: Soclvent welded/glued
Casing Fifting: Centralizer

Diameter: 500in to 2500 &t depth

Borehole: 875in to28 00t depth

Model Number: T12-50
Drop Pipe Length: 1800 ft
Drop Pipe Diameter: 100in
Draw Down Seal Used: No

Pump Installation Only: No

HP: 0.50

Pump Type: Submersible
Pump Capacity: 12 GPM

Pump Volitage:
Driiling Record ID:

Pressure Tank Installed: Yes

Manufacturer:  Amirol
Model Number: UG 202

Pressure Tank Type: Diaphragm/bladder (Buried)

Tank Capacity: 200 Gallons

bandoned Weli Plugged: Yes

atitude: Longitude: This welt was drifled under my supervision and this report is frue to the best of
-asing Diameter: 125in Casing Removed: No my knowledge and belief

Plugging Material: Bentonita chips/pellets

No ofBags: 025 Well Depth: 18 00 ft Signature of Registered Contractor Date

Business Name: Raymer Company
Business Address: 1357 Comstock Street, Mame, MI, 49435

Pressure Relief Valve Installed:  Yes
Static Water Level: 12 00 ft Below Grade {Not Flowing) . - . Depth to
Unrestricted Flow Rate: Yield Test Method: Air Formation Description Thickness Bottom
Well Yield Test: Sand & Gravel 4.00 4,00
" Pumping Level 20 00 ft after 2 00 hrs at 15 GPM Sand 8.00 12.00
Gravel 4.00 16.00
Sand & Gravel 12.00 28.00
Screen Instailed: Yes Filter Packed: Yes
Screen Diameter: 4 50in Blank: 0.00 ft
Screen Material Type: PVC-slotted
Slot Length Set Between
12 00 3.00 ft 2500 ft. and 28 00 ft
Fittings: Other
Nell Grouted: Yes  Grouting Method: Grout pipe cutside casing
Grouting Material Bags  Additives Depth Geology Remarks:
sntonite stumy 400 None OO00f to250GH
Wellhead Completion: Pitless adapter
learest Source of Possible Contamination: Drilling Machine Operator Name:  JAMES MORSE
‘ype Distance Direction Employment: Employee
Septic tank 1251t South
*lone Contractor Type: Water Well Drilling Contractor ~ Reg No: 2354

Water Well Contractor's Certification

ieneral Remarks: NOTES: 115 VOLT MOTOR

 ~ther Remarks: Screen Fittings:5 X 4.5 REDUCING COUPLING

EQP-2017¢ (4/2010)
Tage 10of1

ATTENTION WELL OWNER: FILE WITH DEED

Contractor 8/28/2003 10:02 AM




Water Well And Pump Record (WElIOgiC)

Completion is required under authority of Part 127 Act 368 PA 1978
Failure to comply is a misdemeanor.

import ID:
"Tax No: 51-13-242-713-01 |Permit No: 51-1851 County: Manistee [Township: Springdale
Town/Range: [Section: [Well Status: WSSN; Source ID/Well No:
24N 14W 16 Active
I Wel I | D : 5 1 000003350 Distance and Direction from Road Intersection:
Elevation:
| Latitude: 44 4782824500 Well Owner: WILLARD BIG JOE
t Longitude: -86.0099403300 Weli Address: Owner Address:
14662 WOODS TRAIL 14662 WOODS TRAIL
Method of Collection:  Interpolation-Map THOMPSONVILL, Mt 49682 THOMPSONVILL, MI 49682
|Drilling Method: Rotary Pump Installed: Yes Pump Instaliation Only: No
Well Depth: 67 00 ft Well Use: Hcusehold Pump Installation Date: HP: 050
Well Type: New Date Completed: 12/4/2001 Manufacturer:  Flint & Walling Pump Type: Submersibie
Casing Type: PVC piastic Height: Mocdel Number: 10GPM Pump Capacity: 10 GPM
Casing Joint: Unknown Drop Pipe Length: 4500 ft. Pump Voltage:
Zasing Fitting: None Drop Pipe Diameter: Drilling Record [D:
: Draw Down Seal Used:  No
Diameter: 500in to 60 GO ft. depth Pressure Tank Installed: Yes

Pressure Tank Type:  Unknown
Manufacturer:  Well-Rite-Flexcon

" Borehole: 8 50in. to 67 00 ft. depth Model Number: Tank Capacity:
Pressure Relief Valve Installed: Nag

¢ Static Water Level: 15 00 ft Below Grade {Not Flowing) ! L . Depth to
Unrestricted Flow Rate: Yield Test Method: Air Formation Description Thickness Bcfttom
Well Yield Test: Topsoil 1.00 1.00
i Aumping Level 50 00 ft. after Sand & Gravel 21.00 22.00
Sand & Clay 37.00 59.00
Sand 5.00 67.00
Screen Installed: Yes Filter Packed: Yes
jcreen Diameter: 4 00in Blank: 200 % Above
screen Material Type:  Unknown
Slot Length Set Between
.10 500 ft 60 00 ft and 67 00 ft.
Fittings: None

Vell Grouted: Yes  Grouting Method: Unknown

Grouting Material Bags Additives Depth Geology Remarks:
3 e o th LT A M .y BN AR B s B Ta -
oenwonie LdiTy .U none VUL IO 2L UYL

Wellhead Completion:  Pitless adapter, 12 inches above grade

‘earest Source of Possible Contamination: Drilling Machine Operator Name:  TONY RIVARD
ype Distance Direction Employment: Employee
Septic tank 56 ft Northwest

Contractor Type: Water Well Drilling Contractor ~ Reg No: 1981
Business Name: JIM JEFFERS W/D
Business Address:

Water Well Contractor's Certification
This well was drilled under my supervisicn and this report is true to the bast of
my knowiedge and belief

Signature of Registered Contractor Date

eneral Remarks:
 —ther Remarks:

EQP-2017c (4/2010 S f Michi 9/4/20 :
© (4/2010) ATTENTION WELL OWNER: FILE WITH DEED a1 of Michigan 023007M

‘age 1of1




- )
A R
1 LOCATION OF WELL l/ Z& O
Coum ; Township Name Fraction Secti?n No Town No Rangs No
nisfee ofingdele. |SE valEs & 1940
Dlaiancé ard Diraction from Hoad Interseclion’ P P& 3 OWNEROF WELL DB ve EUd”S
/& m /'-L OF P r’m;‘((-/a'/o = Address ] k
on }/%) A&Jc-ef 'QCL / 969 //&4/\ // ha 591&693
4 Sown UEE "D
Street Address & City of Well Location Address Same as | Location Yes No
Locate with 'x;‘in Section Below EP_E !": § 4 WELLDEPTH: Date Completed] | JNew el
— i Aj fl '_SE f L] Reptacement wels
S R Y J—-—-E 5 [cabie Teol Eﬁotary © Oonven  Coug
y I T A) [_] Hotlow Rod [ augerBored [ detted T
T T X."\ 6. USE: ,gHousehoid DType ] Public DType 1l Public
1
I R S B b L —a [T irigation [ Type lta Public [} Heat Pump
Lo J_ [} Test well [ Type lib Public ]
| S PN R E——— Z
: e | 7 cAsiNG: [stest [JThreaded j | Height: Abcve?ﬁow-‘"
¥ IgPlastlc O welded w Surface: ft
2 FORMATION DESCRIPTION THICKNESS | DEETHIC, Ulather i
| _ STRATUM STRATEM Bamaeter: ;S in to ‘E U: dep;h Weight: ;L O __lbssft
B I nt__ &t dep}h
Sand + grave! ¥ ¥ lon
+ BORE HOLE; H,S Erive Shoe
H V) é CQCQ \.‘?O Diameter: 8:{ 5,5 in to t depth | L Shate Packer
d J_ 1' F / g, - in. to ft. depth
Shn Svredrs of o M J E( 8 SCREEN: [ Not mstalled [ZQravel-Packed .
Llfi _S.ﬁﬂ.d '7 6’6‘ Type . £-J / 7 * Diameter - -Z__?_.w
i - - 4 SloyGasize_-. . -2 f_Q ________ 4 Length: -’
i SatBetween "/5 hand_ o . #
, FITTINGS:  [lx-Packer,.  []Bremer Chock
{' 3 {HKeiank Above Screen -2 i Other,
- 9 STATICANATER LEVEL:
- = f1. Below Land Surface [ Fiowing
10 PUMPING LEVEL.: Below Land Surfacg
: ’/ { ft Ader hrs. F}umpmg at. _/(.5. GPM
: B Plunger D Bailer ir et Pump
z
T E‘Ec : =0 S 111 WELL HEAD COMPLETION:
G E; c ileag Adapter @\1 2° Above Grade
r ] [[] Basement Oftset (] L1 [Wall House
w —HER-{-3.1998 12 WELLGROUTED?  [No Xves’  From ¥ 10 \J}-b ft
] Neat Comen: ‘3 BBemunne Olomer
Py B By | b 71 Mo.of Bags Additives
bt - bo il ul HE N
e _l' 13 NEAR CE CFf POSSIBLE CONTAMINATION:
Type£ QpD LQ Distance &%/ # Direction _ ___  _
Type _ . DBisance ft. Direction
USE A 2ND SHEET IF NEEDED D
. D:
15. ABANDONEDWELL PLUGGED? [ Yes [ No b $:;;cm I :'\“” Instalied M% ump nstallaion Gy
reirsa . l [
Casing Diameter in gmh__ _________ n o ‘ Model Number g HP_ j.l t;\ﬂs Q’Z&@
PLUGGING MATERIAL: Neat Cemen[ Bonionite Slurry Length of Drop Pipe lr ‘Capacity _ Z ePM
[] cemenvBantanita Sluery (1 concrete arout L] Bentonite Chips TYPE: ESubmerslb[e [ et [:]Olher
No.of Bags —__ Casing Remowad? D Yes D No PRESSURE TANK:
16 REMARKS: {Elevation, Source of Data, eic) Manufactirer's Nams 1/7 "//d—/ /f') /é&
ModelNumber _/ Q L Capacny Gallons
15 WATERWELL GONTRACTOH S CERTIFICATION:
This welt was drillad under my juriadiction and this report is frue{io the best of my
DRILLING MACHINE OPERATOR: knowl 8ﬂébﬁjlef U ,
17, : /
o v, ‘f/(/ v i r /877
Empioyee gccmtfaty U Z HEG)&TEHED BUSIN NAME Zt;rmﬂon NG
Name (’) o Address % - T f) e
GW-2-228 9193
Slgned 8 hef / Lg ? g’

GFOLOGICAL SURVEY COPY

AUTHORIZED HEFHESENTATIVE

Act 368 PA 1878
stlon: Raguires
1 mivdomaner.

Auihcﬂ%
s
Panalty; Convicion aln}inlallon of any proviglon s




TAXNO:

1 LOCATION OF WELL

MICHIGAN DEPARTMENT OF PUBLIC HEALTH
WATER WELL AND PUMP RECORD

PEH*IIT NO:

J40 73 Y

Sprer‘sdata_ l?c:i
| Streat Address & City of Weﬁ.gir?otu

\ u)ooé Z.o{s‘u &8 - gq

County Townsnip Nama Fraction Section No. Tuwu\lo. Hange No.
(i \\‘1‘1\—6.& SPRINGDALE 14 14 14 /? Q4N /4
Distance and Directicn from Road Inlersection 3 OWNEROF WELLL’Z oS “ ?C ‘Bh,p; © o
. " Fi N . = ey
aeprox - | mule dowcn O sadmtral G Address 196¢ce Clocd 'E}'t! =) ’

/?lc"?- a f/fa haie ol 2] [(L- ’77//-
o Y TF
Address Same as Wall Lacation @ vos [] Mo . ;

N S B "“I%"

lerigation E]Typa Mla Rublic [] Heat Pump
[ Test well [ Type fib Pubtic £

Locate with 'x; in Section Below Sketen Map 4 WELLDEPTH: Dale Camplacéd CJ New waell
[ [ | ,éSf — | 21 01 @ Replacement Watl
N L4
e ) —— U ) i 5 [ cable Tool gﬂomry [ Drivan Coug
w [ | _;_ e (C2re T, ﬁ f ,zW f a’f’ (3 Hollow Rod Auger/Bored [0 ered [
T T ] s . . i
’T. coeds N 6 USE: gHouaehom O ype i Pupiic [ Typs 1 Public

H Alr

-
-

| |
.[ R ; 7. CASING: [Steei [JThreaded: | Height: AbovesBetow
- Plastic [} Welded Surface;__ 7___f
2 FORMATION DESCRIPTION IS | orroMor Cther -
STRATUM | STRATUM Dlameter: = _in tog « It dopth | Weight:__ 2 iba /it
5 i 10722, 1t depth
%P_z,@_,.{__ . S"w‘v"\cl\ O | ol&" | 8OREHOLE: E]}Drive Shoe
= ,./ (o L ” P, é_ P Diameter: ?% 'fn 1o Wﬂ dgpth Shale Packer
- TR # = in. to #. dppth
_5.;’,}";’/ + C’ ,/p’ja,‘ _,((,"5/ -,L “L," A ti(/ v4 - ST 8. SCREEN: [ Not nstalled @@'Gravel--i’acked
L 1. ) l - " 4 r Vi Typa_ =5 ‘gl Diameter [ ”____H___
—ép‘wf—,— ¥ ety el 7 Slot'Gauze S S X1 | S
SotBetween _ __ftand___ s f1.
FITTINGS: K-Packer () Bramer Check
[ aiank Above Screen #t. Other
g STATIC WATER LEVEL:
=% It Below Land Suriace D Flowing
: 1¢. PUMPING LEVEL: Below L.and Surface
) ___t. Aher [/ hra, Pumping at _GPM
ﬁm ‘? Y Q Criager [ sailer Tost Pump

WELL HEAD COMPLETION:

%Pmass Adapier 12" Above Grade
Rasement Offsat |

r: J UN ? 6 ’998 Well House
S B I 112 WELLGROUTED?  [CINo &Yes From_</ 1o g
ces [ H % # A [ Near Coment Q'Bemnnne oter
3 B = n LW Nec.otBags o= Additivas
13. NEAREST SOURCE OF POSSIBLE C;,ONTAMINATION:
. . Type Distance  g-5— K Direction ___ _ _
Type Distance _ | fl. Dkection
L USE A 2ND SHEET IF NEEDED D ]
15 ABANDONEDWELL FLUGGED? @ Yos D No v 14. PUMP: Not tnstalled _il Pump Installation Only
Casing Diamet o in Depth .+ ‘ ManufacturersName_a22e . 2 -
asing Diameter . ) L_EP VY. S O _ Motdel Number_ ___HP_ 4 Voits =1 24
PLUGGING MATERIAL: Naai Cement Bantonite Slurry Length of Drop Pipe R Capacly ~ GP M
[ cementBentonite Slurry ("] concrete Grout % Bentonite Chipa TYPE: @Submersible E] Jot  [loter
No.of Bags Vi Casing Removed? Yes [ No PRESSURE TANK:
16 REMARKS: (Elevation Source of Dala alc) Manufacturer's Name -'_. .
Model Number .‘Eapaz:iry Gallons
1
15 WATER WELL CONTRACTOR'S CERTIFICATION:
This welt was drilled under my jurisdiction and thiz report is true 1o the best of my
- Knowledge and balial ' ‘
17  DRILING MACHINE OPERATOR: . \
- ! . '! . { ‘ ) £¢ Wl b V7,
Bdemplayes (3 subcontractor FEGRIERED GUSMESBRANE & o - _ i =3
Nemo_ Tove  Diarypwadoge - Honiey
GW-2-220 993 v ; oy c '
_Date 27/?'/7/./

Aulhnmz: Aci 363 PA 1978
ompliston: Required
Panaliy: Conviction ofs vislalion of any provision 'y » rmisdemenar.




1, LOCATION GF WELL
County Township Name Fraclion Ssction No. Toj n No H?ye No
Maps \ee QLLIN & PRLE | Sy ME, i A /
Distance and Direction from Road htersection 3 0 E ? “
teenl Clo A:;NE::OFW Wlros e pharscas
QPPFO): A orle dewin (oeadsTrR Rarsd © {Yecd  C &30("&*' © fjb\‘ i
SED—(‘!K‘S‘{:}&(R ?d \ é ". l:ﬂ. 88_ QCE ‘7770:: fdb T ir” 1:(2 /J’:/‘?
Strest Addrass & City of we;ﬂ_'&}éﬁ?'i“ Wico Z—‘O 5 Address Same as Well Location E Yos L1 No 1?ev3
Locate with ' xum Soction Below Sketch Map 4. WELLDERTH: Date Completed : [] New well
I T I {fﬁt -/ A4 ! ! 9 @ Replacameni Well
§ [
PR S R B ) . 5 [Jcable Tool %Rotary [l oriven [:}Dug
vl _]. i | » | _1 . T {Q(}ﬁ/'}f Affﬁf éf?*‘é’x [ Hollow Rod AugerBored; L] Jetted
T T T 5 5 obS Xl \ 6 LUsE %Housemtd type Pubiic [ Type tit Public
.J_ _]_._‘ l_. .._%i:’w, ?;".) i I t()c {rrigation DType [k} Publlc [ 1Hear Pump
Lo l 14 A [ 7est well  [_]Type b pubiic [
A N Gf e @ H
. i . 1 7 CASING: [Isest [vhreaded | Height AboverBelow
L—— - f h'" Plastic || Welded Surface: ___/ ft
2 FORMATION DESCRIPTION THICKNRSS | T Olher e
STRATUM STRATUM Diametor: _e 10 g, ¢, ft depth | Weignt: T _pash
- .. ft dep
. N - ﬁm o2y |
:ZV"‘ F3%3-} " - (.““,.’1 m‘el,‘ 5 ﬂ-?g:—— BORE HOLE: U | L] Drive Shoe
‘ . N e Diameter: ?;é,_ln o W—f‘ depth [ shaie Packer
7 x —"ﬂ& == o in. to ft. depif
St {f’ /qr 5;»,,,’ af g',,-*a}.é’j L5 S .} g screen: [ Not instalied BAGiavel Packed
Type_ =, S . _ . __ Diameter __8
Iy - _— e —
ke rl 4= (fi\.}ﬁll'ifr A f] £ SlovGauze " ) Length: __ <=
SetBstwesn_ __ o 4 ft dnd 2 ft
FITTINGS: K-Packer  [_]Bjemer Check
CIBiank Above Screen f1.|Cther
i
| 9 STATICWATERLEVEL: L
=D it Below Land Surface | [ Flowing
10. PUMPING LEVEL: Below Land Surface
@ fi After £ é _hra, Pismping at _ __GPM
CIpiutger [ ealter L] Air ﬁem Pump
11 WELL HEAD CCMPLETION: .
E}Pittasa Adapter % 12" Above Grade
U asement Oitser Y’Vell House
{2 WELLGROUTED? [INo [des | | From_4¢ 10 gt
1 [ Neat Cement antonite D Qther
Nu af Bags, = Qdditives
13 NEAREST SOURCE OF POSSIBLE CCNTAMINATION
Type e Distance gg: ft Direction___
Typaf_‘,??ﬂ ____.. Distance - ft. Direction
USE A 2ND SHEET IF NEEDED 0 r
16 ABANDONED WELL FLUGGED? @ ves [ No 14 PUMP: Net installed Fgump Instailation Only
Caging D P Degth Marwfacturer's Name, o i
aging Diametar __. _in [ﬁpt Lld Mt 0 . Model Numher ‘“"._ P Volts 27
PLUGGING MATERIAL: Neat Cement Bentorite Sturry Length of Drop Fipe _ ¢ =3 it Capacly __72___GP M
[ cemenvBentonite Slurry I concrete Grout Bantonile Chips TYPE: Submersible  L_JJet F.]Other -
No.of Bags Vi Casing Removed? Yos D Ne PHESSURE TANK:
16 BEMARKS: (Elevation Source of Data, alc) Manufacturer's Name %_ ;
ModelNumber _____ _Capacity Gallons J
15 WATERWELL CONTRACTOR'S CERTIFICATION:
This well was dritlad under my jurisdiction and this report is true to the best of my
knowledge and bellef
17 DRILLING MACHINE OPERATCR:
QEmployee O Subcomsactor REGH HEDSUSINESSNAME §"“= h'l‘“ﬁi - %Eélsraﬂgﬂno
Name _ 1. = e Address, 77, 4/ o ot zi . e
aW-z-e2s 993 =~
AN

CEOLOGICAL SURVEY COPY

: Acl 388 PA 1978
letion: Required
a misdemanat,

Autherl

[
Pansity: Conviction of a violsnm of #ny provlslon e !’




MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

PERMIT NO:

=

B T M- 4

—

~1"‘5"3<' qirmi -*D

TAXNO:
WATER WELL AND PUMP RECORD -
1 LOGATION OF WELL w 7
County K ship Name | ] Craction Sactipn No eeeh0W11 No Range No.
W\’Pﬂ\l(v{'&é& E'l‘)f”‘if\:‘j}d&;lﬁ —M}‘:mja'ﬁ 174 f . Fo a9 N Ry i
i Distance a.nn; Diection from _Road Intersgction 3 OWNEHOF ELL _
r H L&w}ﬁb p (.2 Q" - Z" o (N‘) . Address (f",?"'f’ H Q‘MI ‘.*’Df\
427 toood @ Tl 14T Loco i\ Tead
T %Oﬁ\?.h,(a\ l LR E
Streat Address & City of Well Location Address Same as Well Loc ves LI WNo
Locata with '<’ in Section Below Sketch Map 4 WELLDEPTH: Date Completed! | L] New Well
i I [ g) .3 . f gp. EJ £ Replacemant Wall
— = - o r— 5[] cabie Tool [Z! Rotary Uloriven  {.]oug
w | | | . [y [ Hollow Rod [t AugeriBared [Juetted [ -
T T o) 65 usE: [Plrousenord [ Type | Publie [ Type il Pubiic

0 Irrigation D Type lla Public 1 Heat Pump
[ Test wot [ Type 1l public []

F ' “::LE I | 7 CASING: DSlsaI DThreaded Hsighl: Aboya/Below
T Plagtic [ iWelded | | Surface: __h
2 FORMATION DESCRIPTION THIGKNESS | DEPTHTA [Clotrer i
sTRATUM | STRATOM N 6 .
Diameter: .y in Lo it dsp Waight: ;ﬁb&ﬁ tbasft
; . ntw___ dep
—rf O i’-" j ! BORE HDLE@Z ; . [ orive Shoe
.‘ B n d *.. 40%‘6_? (....)i (!LUQ‘ a,() c_:}‘ Diamaeter; Qm {o_&,ﬁ:: :ep:tt: [ Ishale Packer
@ L n. to . ep:
{ ﬂ \f “f' SAnd M‘ A I 3 é»’jL, 8 SCRE N:D_[E Not lnsla“ed [ Gravel-Pac g o
e LE]
: [AY é ,.:g Typs "'at'-‘_L QF_ Diameter Q_L o
A "() H d \ Ct SioUGauze___ & Length: _ .
SetBewesn I and _.3 R
FITTINGS: (Jk-packer . [ Bremer Check
Blank Above Sereen Q‘ ft, Cither
o STA ATER LEVEL: ’ I
/ é ft. Below Land Surface [ Flow ing

10 PUMPING LEVEL: Below Land Surfac;a
o Aker____ . frs. Bumpingat GPM
il Plunger (1 Baiter Air ] Test Pump

11 WELL HEAD COMPLETION:

Pitless Adapter Eﬁm“ Above Grade

D.H.D

PR O M

USE AZND SHEET IF NEEDED

15 ABANDONEDWEL P} GGED? L4 ves ’E! No
Cgraing Diamater _ __n Depth _ _l_n
PLUGGING MATEH!AL Neat Cement

L—_I Cemeane?/omta Slurry

No.of Bags, Casing Removad?

3 Benmonite Stury
[:] Conherate Grout [Z' Bentonite Chips

D Yes

[ZNO

REMARKS: (Elevation. Source of Dala, etc)

[ ] Basement Ofiset [ ]| wsll House

12 WELLGROUTED?  [INo [@Tves| From )1 o es&n |
D Neat Cament EBantonire Other __ .
No.ofBags_ Q____ Additives_| e * Muc}_

13 NEARES SOUHCE CF POSSIBLE QNTAMINATION .
Type_ g:_P_ _( 0 Distance _ ft Direction_ 5;9

.................... Distance __ ;. ___ ft. Diraction

14 PUMPB: [] Not Installgg Pump Insta Iatio? Oply
Manufacturer'a Na?e\_ | 1it ]
Modei Number, / M e I3 vois ey I
Length of Drop Pipe ™ _ft Capaclty L) GPM
TYPE: [Zl Subm9r5|ble O | O Olher
PRESSURE TANK!

wWell Ry fe.
Oapacny L’Xl Gallons_

Manufacturar's Name

Model Number {00 2~ £ >

17  DRILLING MACHINE OPERATOR:

m E mployeeﬁ Subcontracior
Name

(et ¢
GW-2.223 9/93

18 WATER WELL CONTRACTOR'S CERTIFICATION:

This welt was drilled under my jurisdiction and this repor! is true' to the best of my
knowledge and helief

mf"nﬂ“fﬂ?s et Dl o ,

REGISTERED BUSIN?SS NAMEi S{

Address

e ty
,:-) ’S - f fa s
hl REGISTRATION NO.

1A M ,,;/f' Y967

I'Ei A l'»!

Signed

i)

-—_Q/v—- Jj# D!ate A [/a,;l
Al omzsonav%}'&n VE

GECLOGICAL BURVEY COPY

Authorily: Act 368 PA 1978
Completlon: Required
Panalty: Convietion of p vlalallon of eny pravielen |s a miademanor.



Water Well And Pump Record CWeIiOgiC)

Completion is required under authority of Part 127 Act 368 PA 1978
Failure to comply is a misdemeanor,

Import ID:

Frax No: 511324271113 | Permit No: 511991 County: Manistee |Township: Springdale

Town/Range: |Section: |Well Status: WSSN: Source ID/Well No:
24N 14W 16 Active

‘ We” I D: 51 000003632 Distance and Direction from Road Intersection:

/10 WEST OF H EALY LAKE RD ON THE SOUTH SIDE OF WOODS TRAIL

Elevation:
l Latitude: 44 4781291300 Well Owner: DEBORAH MOORE
Longitude: -86 0029714000 \Weil Address: Owner Address:
14887 WOODS TRAIL
Method of Collection:  Interpofation-Map THOMPSONVILLE, Mi 49683
Drilling Method: Rotary Pump Installed: Yes Pump installation Only: No
Nell Depth: 90 00 ft. Well Use: Household Pump Installation Date: HP: 050
~ Neil Type: New Date Completed: 9/23/2002 Manufacturer:  Flint & Walling Pump Type: Submersible
Casing Type: PVC plastic Height: Model Number: Pump Capacity: 10 GPM
Casing Joint: Unknown Drop Pipe Length: 6000 & Pump Voitage:
sasing Fitting: None Drop Pipe Diameter: Drifling Record ID:
Draw Down Seal Used: No

‘Diameter: 500in to 8300 ft depth Pressure Tank Instalied: Yes
Pressure Tank Type: Unknown (Buried)

Manufacturer:  Well-Rite-Flexcon
3orehole: 8.50in to 90 00 ft depth Modei Number: WR100BG Tank Capacity: 32 0 Gallons
Pressure Relief Valve installed: No

itatic Water Level; 17 00 ft Below Grade (Not Flowin . A . Depth to
Jnrestricted Flow Rate: Yield Test Methgr.Zd: Air Formation Description Thickness Bc?ttom
Welt Yield Test: Topsoil 1.00 1.00
‘umping Level 65.00 ft after Sand 8.00 9.00
Sand & Gravel 8.00 17.00
| Clay & Sand 20.00 37.00
|Screen Installed: Yes Filter Packed: Yes Clay & Sand Stringers 12.00 49.00
icreen Diameter: 4 00in Bilank: 2.00 ft. Above Sand & Clay Stringers 32.00 81.00
icreen Material Type: PVC-wire wrapped Sand Medium 9.00 90.00
Slot Length Set Between
11000 500ft 8300 ft and 90.00 ft.
Fittings: Unknown
Jell Grouted: Yes  Grouting Method:  Unknown

wrouting Material Bags Additives Geolegy Remarks:

ol

R s < nn .
Benionile siurry 4 00 None

og
]
&g

Y

pot

Wellhead Completion: Pitless adapter, 12 inches above grade

earest Source of Possible Contamination: Drilling Machine Operator Name: TONY RIVARD
ype Distance Direction Employment: Employee
Septic tank 67 ft Southeast

Contractor Type: Water Well Drilling Contractor Reg No: 1981
! Business Name: JIM JEFFERS WELL DRLG
Business Address:
Water Well Contractor's Certification
This well was drilled under my supervision and this report is true to the best of
my knowledge and belief

Signature of Registered Contractor Date

eneral Remarks:
ther Remarks:

Sl State of Michi 11/21/2002 11:39 A
c ) ATTENTION WELL OWNER: EIL THDEED ate of Michigan

“age 1 of 1



Water Well And Pump Record (WellOgiC)

Completion is required under authority of Part 127 Act 368 PA 1978
Failure to comply is a misdemeanar

Import ID:
Tax No: 51-13-240-710-05 IPermit No: 51-1391 County: Manistee JTownship: Springdaie
Town/Range: |[Section: |Well Status: WSSN: Source ID/Weli No:
. 24N 14W 16 Active
| Wel I I D . 5 1 000003 1 08 Distance and Direction from Road Intersection:
Elevation:
, Latitude: 44 4777451000 Well Owner: _Jerry Michael
Longitude: -86 0102619100 Well Address: Owner Adc.iress:
] 14818 Woods Tr 14453 Springdzale Rd.

Method of Collection: Interpolation-Map Thompsonville, Mi 49683
Driliing Method: Rotary Pump installed:  Yes Pump Instailation Only: No
Weil Depth: 64 00 ft. Well Use: Household Pump Installation Date: HP: 050
Well Type: Replacement Date Completed: 12/7/2000 Manufacturer:  Flint & Walling Pump Type: Submersible
Casing Type: PVC plastic Height: Mode! Number: Pump Capagcity: 10 GPM
Casing Joint: Unknown Drop Pipe Length: 4500 ft Pump Voltage:

Casing Fitting: None Drop Pipe Diameter: Driiling Record |D:
Draw Down Seal Used: No
Diameter: 500in to 58 00 fi depth Pressure Tank Installed: Yes

Pressure Tank Type: Unknown

Manufacturer:  Well-Rite-Flexcon

Borehole: 850 in to 64 00 ft depth Model Number: WR-100 BG Tank Gapacity: 32 0 Gallons
Pressure Relief Valve Installed: No

Static Water Level: 18.00 ft Below Grade {Not Flowing) . e . Depth to

Unrestricted Flow Rate: Yield Test Method: Air Formation Description Thickness | o5 o

Well Yield Test: Topscil 1.00 1.00

- Pumping Level 50 0C ft after Sand & Gravel 21.0C 22.00

Clay & Sand 36.00 58.60
Sand 6.00 64.00

Screen Installed: Yes Filter Packed: Yes

3creen Diameter: 4.00in Blank:

3creen Material Type: PVC-wire wrapped

Slot Length Set Between

12 00 5.00ft 58.00ft and 64 00 it

Fittings: Unknown

Nell Grouted: Yes  Grouting Method: Unknown

Srouting Material Bags Additives Depth Geology Remarks:
Damdamemifs mlieey AN aa ANNAE v~ A0 NN &
DEOnie Sikmy R NOone UuuiTL i agvu i

Welthead Completion: Pitless adapter, 12 inches above grade

learest Source of Possible Contamination: Drilling Machine Operater Name:  Tony Rivard
ype Distance Direction Employment: Employee

|Septic tank &0 ft East
Contractor Type: Water Well Drilling Contractor ~ Reg No: 1981

bandoned Well Plugged: Yes Business Name: Jim Jeffers Well Drilling
Business Address:
' Water Well Contractor's Certification
" atitude: Longitude: This well was driled under my supervision and this report is true to the best of
-asing Diameter: Casing Removed: Yes my knowledge and belief

rlugging Material:
‘NO‘ of Bags: Well Depth: Signature of Registered Contractor Date

ieneral Remarks:
ther Remarks:

EQP-2017c {4/2010 State of Michi 6/13/2002 2:22 PM
© {4/2010) ATTENTION WE NER: FILE WITH DEED ae ol Hienigen

"age 1 of 1



MICHIGAN DEPARTIMEN T OF PUBLIC HEAL IH
WATER WELL AND PUMP RECORD 5

GEOLOGICAL SURVEY NG [

(1 s

’5 R

RMIT NUMBER

1 LOCATION OF WELL
Count ‘Fownship Name Fraction Snciioyger Town Numbear Range Number
/) s 77 LIS LA LS Wk AT WZIR

Distancs And Direction From Road lntarsecnon

CH

sTRL wWoars A0TZ0
ST L2 IDARS eRA

3 OWNER OF WELL:

/YTEE Llools

Address

DN{)

m, Yos

Address Same As Woll Lacation?

Vi 77 N TP T AR

0 BENIUSH A S Fas

s Sl

}J/E //920' oS 2L

/

D Blank ahove screen ft. {  Othar

Street Address & City of Well Location
[ Lacate n;vi{h X?' in Se]c:icn Below Sketch Map: 4 WEJ.L DEPTH: ‘Datg Complsted - ! I},New Well
| I | Q jé FT. | ;£5| §4| ] Replacement Well
L —_ _3. . .__:_ Ilf — B D Cable tooi L—J Rotary ]:] Driven D Cug
1 i | Q @Ho(row rod D Auger i D Jelled D
E B i
il ol 4] T ':' - "‘I“" . T e g et ot e 8 UsSE: EDumesl:c D fvpe ' Public | [:I Type N Public
| ] i . W&&&J /ré-"?/ N D Irrigation D Type lla Publid [} Heat pump
—_— —_—— —_— = 2 M
_} T ; D Tast Well D Type Ih Punlic D
T R
|1 _L N 7 CASING: [ESteen %Thmaded ! | Height: Above/Datow
U MILE - P!asm, Wefded g uriace f f
THICKNESS | DEPTH TO 4 in mul.é f1 depth ! = 50
b4 FORMATION DESCRIPTION OF BOTTOM OF ‘ I Whaight > Ibs /ft
STRATUM | STRATUM - in. 1o — ft depth | ,
, Gromed“{?r;lé Hole |afrtne;:;m : ﬁrvve Shae Yos
- S . - ;
JZELZ—J’W 5/55’/(/{') /35 s inta. L depih b L] we
8 SCREEN: D Not fngtalle
U 4 ! N
yg/s&&ﬁ) { J/ ? d; Type _:57” =_L.". Diametes //
/ P / Stot/Gaure C'Z'ﬁ Length dd
&w &_MA _L@_}L ﬁ _/'D?(/ Set beiween i 'j JI/ ft and IP-_:? ft
? FITTINGS: [j K-Packer L___] Lead Packer ﬂ Bremer Check

327

C)ém/ ééﬂ I

/

/&

3 STATIC WATER LEVEL:

—40— ft. below land surfacd

ol a

Flaw

/57

10 PUMPING LEVEL: Below fand surface

ey / . . : .
\6? /5 ft aiter ﬁ_ s pum;)infg at l‘Qf. GPM

ft altor hrs pumpllfg al ~GPM

11 WELL HEAD ; :
COMPLETION: @Pmess adapter

Basement offset ]:] Approved pit

[& 2 abovo grade

D No D Yeg

From 10

D Other

Nao. of bags of cament Additivas

[:] Neat cement D Bentonite

13 Nearesl source of passible contamination

‘_:5;‘5/}7?& . Distance __;.‘? /,4 foo TECHGH

E.
type _

Wail disinfected upen completion? D ¥os D Na
Was old welt plugged? yor [ Jno

Alit)

16 PUMP: 7] Not instatisd [3 Pump Instatiation

Manufacturer s name _,j"",l,,/fl//

v LYy LT

Only

Modal number F /\/0 j-.i HP

}/Z Volis J/‘;’

Length of Drop Pips _cgg_ f1. capacity __é_

TYPE: I:] Submersible
PRESSURE TANK:

USE A 2ZND SHEET !F NEEDED

Manufacturer s name

Model number

GPM
& gJet -
WAl Y IRYIND 2
/f)/‘?/g ..... dapacily Gallons

15 Remarks elevation source of data etc

17 Rig Opafamr s Name:

FH 1

K LESVEL.

D&7d 2/89

GEOLOG A

16 WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drillad under my jurisdiction and this feport is true
to lhg best of my knowledge and belief

%/5? é/ '

sl S Zx/{f/@z /" 9’0
HEGISTHATlON NQ

N A

I IESAIEL. I
nssons S RBE 7 LB T

%J-%/

Signed rémfaw
AUTHORIZED REPRESENTATIVE ! e

Authority: Act 368 PA
Complation: Raquired
Pensalty: Conviction of

of any provis|

A BURVEY COPY

1978

a violatien
ton is &

mirdamaganor,



GEQLO

GICAL SURVEY COPY

Fi . .
ARG, o MICHIGAN DEPARTMENT OF PUBLIC HEALTH [ perpino,
1 LOCATION OF WELL / 505 %
Cothty \ 7ownshlp'Name Fraction Section No. n No Hange No
4 PP S 2t nmsdda VAt 14 L 5{4 N [N
Distance and Direction from Hoad Intersection s . — 3 OWNEROEWELL
caés T’ﬂ il 3o wesT & Address
Ejﬂ i‘w ﬂ‘@[ﬁv\* J'r‘d}' Ha i"\@li St
] » waods Tf{b\ 1 s MS
R %
Sireet Address & GCity of Wal} Location Addrasa SZ:“P‘%M Eocaunn Yes ﬁ No
Lcate with ' in Section Below Sketch Map 4. WELLDEPTH: Data Comp]eted| L& New well
1 ] 128 4 5 lunl eh Replacement Well
— L ] AL do 5 [Jcable Toof Rotary Upriven  Llpug
sPH"3 4 \Mns ‘
S 0 ] — (ol ] Hollew Roc [ augewBored  [dewed [
T T T 5. USE: [MHousenold [ Type I Public 7 Type I Public
1 foo !
me __I.. .._.|.._, .1..* T WT IFrigation [17ype lla Pubiic E]Heat Pump
| | l T O vest wat K type b Pudic (1 _
. P f
L ' n:Lz DUE-'] 7 CASING: DSteeE DThreaded i | Height: Above/Below
. . » Plastic L_.J‘Welded i | Surface: / ft
~ |2 FORMATION DESCRIPTION T:”’:"ESS Bz"fﬁ:":“;% Uloter. . . ; :
TRATUM i Diameter: _ % In © J_Zg_fﬁ depin | Weight: ,_____Ibsf!t
__in o ft depth
e MQ f’? L8 BOREHOLE: I [ nrive Shos
Olav {7104 3(, Jved Diametar; 27£§n 1o _J 2540t depth [ Jshale Packer
Ay \"""'7 e . in o ft. depih
2 A’“l) b _bdaye | /‘,’L 1HE 8 ScREEN: [ Not Instalied [X]Gravel-Packed
Ty UL, 4), 0, £, . . [Dameter__o "'
SlotGauze 26 length: _ & ¢
_ SetBetween 3 7 2 o hand 12> ft
FITTINGS: :E K-Packes  L]Bremer Chack
P = @Blank Above Screen _Z ¢ ft, Other B
o} a
= a8 . 9 STATIC WATER LEVEL:
o ;.“S; - ? g %‘ ./ @ ___fiBolow Land Surface ! [} Flowing
£ 8 s 016, gt;' S-,:; 10 PUMPING LEVEL: Below Land Sun’ace
- E b E‘;Eb _ _J At Aner g hrs. ﬁumpmg al__ s GPM
w2 ~  SopE [elunger [ IBailer L] .ﬁlr I:\} Tast Pump
s o £33
=] == prny = ——— 41 WELL HEAD COMPLETION:
e = QEG e i i
L o =T 3 5______ ] g Pitleas Adapter ﬁgz“ Above Grade
e - 2 = S Basement Offset ] :well House
£
5 = = 12. WELLGROUTED?  [ONo Dlves  From to M f
o & REr B4 O
- 18w [ Neat Cement [ Bentonite (] other
i No.ofBags__ j/» Additives [
il 11 I —
u. u X ! 13 NEAREST SOURCE OF POSSIBLE CONTAMINATION: .
Type M bre. Distance _ ! __fi Direcion_£7
Type Distance ft. Direction,
| USE A 2ND SHEET JF NEEDED
(5. ABANDONEDWELL PLUGGED? [ Yes [ o 14 PUMP: [ Not nstatied :’ump Instaflation Only
' Gasing DI o o ) Manufacturer'sName,_ <278, 42, 4 el
asing Dlameser . ... in iflmm " O , Moxie! Numbar_ HP_t}y  Vots_220
PLUGGING MATERIAL: Neat Cemant Bentonite Slurry Length of Drop Pipe %gs o Capamty fia) GP M
[ cemenvBentonite Slurry |_] Goncrete Growt {1 Bentorite Chips TYPE: Submersible [ JJat [JOther_
No.ofBags Casing Removed?  [J Yes [ Mo PRESSURE TANK:
16. REMARKS: (Elevation Source of Dala, efc) Manufacturer's Name {4 I& ”_ e .
Model Number -&Q—M-Lfe pacaty _Rey Gafons__p
15 WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and this report is trueto the best of my
- knowledge and baliaf
17  DRILLING MACHINE OPERATOR: S
[EEF"P'D}'QG (] susconractor neelﬁgnenkaumliigs‘m%e E S__ - T REGISTRATION NO.
Narrie MMM&LM—/ - Adcrass & %Mg—lévmﬂ . 3.
GW-2-228 9/83 Z : /
. Date"r[ m.@:-ﬂ“}

Aulho;llz AclL 368 PA 1078
ompletton: Reguired

h
Panaity; Canvictionofy ‘I'Ioh tien of any pravislon s f amlgdamenor.



DRINK[NG WATER & RADIOLOGICAL. PROTECTION DIVISION

TAXNO;

1

County M &

LGCATION OF WELL

WATER WELL AND PUMP RECORD

Cuompletion is required under authority of Part 127 Act 368 PA 1978

Failure to comply is a misdemeanor

i

PERMIT

/M

NC;

24

[}

Distance and Direction from Road Intersection

Street Address & City of Well Location

Towr\.shi‘p Name

Fraction
1/4

14 1i4 Z/

Section No.

Fiaﬂie No.

()

le
3 OWNERCFWELL

To\,@f‘l@* )

Adg ' :
r;éﬁa(_ F,f‘ccje i kﬁ;
Addr e as We!! Locaﬂan

g?
es [ Mo

Logate with "X’ in Seclion Bolow
- H

s e

R I I

-
e L e b

P

(I

i L L

[
r

+ MLE al

Sketch Map 4  WELLDEPTH:

K172

I

Date Completed

y2 iy

197

New Well
D Replacement Well

5 [ Jcawe Tool
(] Holtow Rod

[8 Rotary '
1 Auger/Bored :

[ priven O Dug
[:l Jetted D_

USE: IZI Household [:]Type | Publu: DType I Public
] lrrigation Ol Type lla Pubﬂc D Heat Pump
[d7est we [ 7ype 1o Puble [

t

2

FORMATION DESCRIPTIGN

THICKNESS
OF
STRATUM

DEFTHTO
BOTTOM OF
STRATUM

D{)lher

Diameter: 55

BORE HOLE:

3L | St

Diameter;

in o

in. fo

7 cASING: [_Iswel [ Threaded
(] Prastic [ Iwelded

228 n w0 Bt depth

__ft. depth

_jl deplh

i | Height: Aboye/Below
‘ Surface:__§

lbs /it

Weight:

E] Drive Shoe
El Shale Packer

8 SCREEN: []Not Installed

Tymﬂuéts_m

Slovaemre

.Gl’avel Packed R

}Dlameter __,i — _

iLengzh o

SetBetwean 15 /

i.

and _ Sl i

FITTINGS:

EZI K- Packer
,m Blank Above Screen ﬁ

[j Bremer Check
e OlherLE/_‘qﬂ( o7 Fnd

Ay

9 STATIC WATER LEVEL:

)
3

_tZ

ft. Balow Land Surface

i O Flowing

10

] Plunger

PUMPING L'EVEL: Beiow Land Surfacd
. }5 it After _ hrs. PLmping a1 _
]

U Bailer

L@ GpM
E]Tes: Pump

[AFES

1
Pitlass Adapter

R T

. T D Basemant Offset

WELL HEAD COMPLETION:

e B

12" Above Grade

[} Wwell House

WELL GROUTED?
D Neat Cement

12

&

No. of Bags,

Cne Eves
IE Bentonite
Additives

From &  to-3 &3
D Other__

NEAREST &
Typo e ibre

113

USE: A 2ND SHEET IF NEEDED

Type

Distance
Distance

URCE OF POSSIBLE GONTAMINATION:
#€_ f Drection &

ft. Diraction__

ABANDONED WELL PLUGGED?
Casing Diameter n
PLUGGING MATERIAL:

1" cementBantonite Slurry
No.of Bags

Depth

[] Yes D No

[ Neat Cément
D Concrete Grout D Bentonite Chips
Casing Removed?

. PUMP:

,:l Mot Installed
Manutacturer's Namo$7 79, £

2

ump lnstallaﬁon Only

ft Model Number £05,
{1 gentoniie Slurry

TYPE:

£ ves PRESSURE TANK:

L__lNo

REMARIKS: (Elevation, Source of Data, atc.)

Manufacturer's Name

wledl
Medel Numberftdsvd £» —_—

: T

Length of Drop Pipe gs _ft

m Submersible

D Jet

P

Volis &3¢0
Capaclly _ /€3  GP M

[ other ——

Chpaclly 22 Gallons d.

18 WATER WELL CONTRACTOR S CERTIFICATION:

7

%ﬂl.l ING MACHINE OPERATOR:

Empigye \G Subconwactor
NaMMMLJ kjjﬁgﬁcﬁfz

knowledge and helief

This well was drilled under my jurisdiction and this report is true

to the best of my

ES 2/7<

_ﬁsf_L&L )i D }/, re,
REGISTERED BUSINESS NAME
G257 1. Jo 2

Address

REGISTRATICN NO,

<t ), S

AUTHOHAT EDR' RESENTATIVE

WP IRY

- -—..._Dlate /0"'/"'97

| BQP2017 (12/96)
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- UF‘PMY‘I MENT OF Nj\mnm RESOURGCES AR ’ S

LOG OF 1L J(:AG (}H MthrmL WEILL WATER WELL
sunMiE o TRIPL 1(,/\1 F-_ CWITIIN 30 DAYS AF TER WELL COMPLETION

Vi LOCATION DATA ]
\JAM[(S) 6 ADURESS OF QWNERIS) SHOWN QN> F’E‘HMH NAME B ADURESS OF DRILLING CONTRACIOR(S)
L & R Well Drilling :

' MIT
R.R. #1 Rox 78
Elmira, Mi., 4973

EI\SE NI\ML(S) a WHI NUM!JEH SHOWN FERMIT PERMIT NU;ABE-R

MIT - Steck ]-21
wgw TOWNSHIP i FOAGTION SECTION NO. | [OWNNO  |RANGE NGO
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GEOLOGICAL SUBVEY NO

LOCATION OF WELL

IVIPGCTHOAIN LJEM MY IVILIY WA

WATER WELL AND PUMP RECORD

] UL I ‘

LT

PERMIT NUMBER

Cmmu@&.

Township ‘Nam_e

SWJ;!;J«-&_

Section Mumbar | Town

Va a /&Q-

Fraction

£

2 (s | /Y eip

Number Ranga Mumber

DISIEDCB And Difegtion From fload Intersegiion

R T Boan Cracke yno
Hﬂ-@ th f?f{

Strest Add o Cltv of Weli Location

u)wéf a{

|3 OWNER OF WELL
;R/Md:ér?
Address

g Cotir

Addrass Sama As Well Localion?:

(526h plontly| Lote /L
[13— Yos

A

L5t
D No

Locate with "X in Section Below

Sketeh Map:

v

x K
Y

u—»—-.!—.

~ Hs’afj { 2

;?efm (54 Ebé

% ey

4 WELL DEPTH: iDate Compieted T

$¢

|1 aw wal
_—E‘ﬂaplacamant Wil

! Py ,‘ z,o,'?z_,
6 E}Cablatool

A

' @»Driven D Dug
‘7] detted d

D Rotery
% E:I Hollow rod

[QLAugar
USE: [Meomestic [ Type | Public
D Irrigation

D Tast Well

E] Type lla Publid
[:] Typa b Publlc

] vpe m Public
E:l Heat pump

O

7 CASING.
Diametar [ steol
Plastic

Cl weided

THICKNESS

FORMATION DESCRIPTION OF

STRATUM

_g__ in 1o . ft depth

in. to ft depih
Groutad Drill Holg Diameler

DEPTH TQ
BOTTOM OF
STRATUM

7

cinta _—_ ft depth

[ Threaded [He;ghl APEVEY Below

| Surface
| Walghl 08 i

|
| Driva Shoe

_ Ly

[:Jl Yes
L] mo

P

in, to ______ ft dapth .
B SCAEEN:

2478 P

Type

1

ﬁ%auza ?

Diamete;

Length !

D NMat Installod
‘( o,
? 4

Set betwasen ft and

ft

E K-Packar
=

FITTINGS:

D Blank above screen H.

D Lead Pﬁilckef D Bremer Check

Lther

g STATIC WATER LEVEL:

/e

. below land surface;

D Flow

FCUNR] [

10 PUMPING LEVEL: helow land surface

'

fi after

—_ . ft after __

hrs pumpinl; at

hrs pumpin{; at..

Fa

GPM
GPM

11 WELL HEAD

COMPLETION: {E“Pnlass adapter

Basemaent offset ;

[j 12" above grade
D Approved pit

12 WELL GROUTED?

DNO

[:] Neat camaent [E' Bantanita

Ne. of baps of cemant

|jCYas From &

Additivas

o _M‘_‘En
|:] Ciher ..

Sz i 7'5&;

Typa

a

wall disinfectad upon: completion?
Was old well plugged?

13 Neargst source of ;}ossm!e contamination

_ Distan¢a é

o e

ft. Dkré(itinn

£ o

DNO

a5
(53

REr

Ely

TAPUMP: ™t Instatled

AT ennieg

Manufacturer s nama

[} Pump Installation Oniy

Mich. {)op! of Pubh

Ly
¢ Hoaltk

Mogie! number 5.“5‘”8

HPi/?""

vons _ 215

IS

Length of Drop Pipe

| 0CT 8 1992

TYPE: [E' Submersible
PRESSURE TANK:

\ BUREAL nf

USE A 2ND SHEET i NEEDED-

J‘"UNONI\«’ENT,& L Aug

Manufacturer s name

1. ca;pacitv
14
WW

/8 geu

at

Moatsl number 2& -

Capacity

e

Gallens

\J}
18. Remarks elevation source of dats. &

HACHERTTI G wae

17 Rig Operator's Nama:

| _é-:;( s rerd

D87d 12/B5

[al=iaiNaYallal V]

18 WATER WELL CONTRACTOR'S CERTIFICATIO

This well was drilled under my jurisdiction and this rq

N:

port is trua

'*5"“7- reo?

te the best of my knowledge and hélief
ol Lensond (Jﬁ?

REGISTERED BUSINESS NAME

Address fyé ¥ ;f@-»q <5 ,é?a/

i REGISTRATION NO

23 W y&é

’ Sighed &MJ’#]‘"/

i. Data

e ey

AUTHORIZED REPRESENTATIVE

Authority
Complati

Penalty: |

CHINATY MNDV

Act 388 PA 1978
Required

Conviction of & violation
of any provision is a
misdameanor

n:



- 4 . N [ N 7. TN 4 T N § N L S et S
WATER WELL RECORD ' MICHJGAN DEPARTMENT
: ACT 294 ngﬁs & ) OF
b1 rLocaTion oF wery | N\ 1 PYBLIC HEALTH
FractloA‘ Seqfion Mo, fown Range

County Twp.

| P aarislec Spring el NW ”W% $E% - &1 a N 24U .

rDislonca And Direction from Road Intersections — i 3 QWNER sgr £ : W ) .
o ‘ < JGUNER No. ? . e ]) N (’ } [ e
J.:‘ Flns L5 op Vﬂ"’ ‘;;)_{(!/(-4:’3“"\"“". Address o 1 P Gty

ﬁ J-’" P 1

}} JA/‘- Ao g "Z"

Street address & City of Well Lecation . ﬂ) L f/
| FHicKNESS | DEPTH TG v
2 FORMATION A BOTTON GF 4 WELL DEPTH (cqmplefud) Date of Comp‘fenon
[ sTeaTum | sTRATUM '75" . Clerg. ¥, I5 677
3’ ’ 5 D Cul:le toal [:l Rotary 7 D Driven [l Dug
S 7 é - QQE !' X Q." o ee i ;O - DHoHow rod: [ setted {7 Bored [
B 6 !JSE:@'Domesﬁc m Public Supply’ ] fndustry
[ Q,".Zf S € 5# nicl . Vp 54;;,‘ L x__é_mwu PN jgj?’ i O Irrigation O 'air Condi toning 0 Commercial
. | [:] Test Well O B
: ﬁ ’
~ (E £ : : ) & d reglal . 7J5 " # |1 g::Sn!NG Threaded Q"Welded D iHergh‘l Above/Below
| 5, i to fEZ_Lﬁ.‘ Depth |.'-urfaca __L/__ﬁ_‘__ft‘
ﬂA[// tp e bt wr i d PV LE P A auP 7 3 ) ; |We|ghf_§‘_,_7_.3, Ihs/ft,
t - A N4 & |
h s in. to —ft, Dapth ;| Diive Shoe? YasE’Nn[}
1
.(/zf‘?,a.ﬁf/lt f;‘/vu/rf ('nﬁMg wilh 8 SCREEN: - T8
Type: : _Wd-—_.ﬂiu ' / e —“
Logay | AL

| ﬁmﬁi_mmL-ﬁlaﬁa-ﬁ.ﬁzﬂ ik o

1.4’

Slot/Gauze /n{? ng?h 4’

Set bafwean‘u’_L ft und__{_quf_f

Sauate! e il Loarie g a0
r- 7 /

Fittings: k’ﬁuak( v ..() ﬁir /Qf/,-;/*p /"”’ p'("{

/fnﬁﬂar‘f‘ C{‘:ﬁm&

9 STATIC WATER LEVEL
%3 . below lond surface

1) PUMPING LEYEL below land surface
ft after

hrs pumpinge.n ... ———g pm

ft. after. el P W

hrs pumping
f

11 WATER QUALITY in Parts Per Million:
fron (Fe} Chlorldas!’(Cl\

[

Hordness

WELL HEAD COMPLETION: L] In Appreved Pit
D‘.-Pif_l_ess Adapter L—\J/IQ” Above Grode,

=
(2]

13 GROUTING:
Well Grouted? [] Yes D No

Matrerial: D Neat Cement D

I-r:‘l;‘)fu From 1. to 1,

14 sANITARY:
Naarest Source of possible coniqmii‘mtlnn

feet Directione—eee—— .Type
Well disinfected upon complstion EJ Yes [1 No
15 pPumP:
Manufacturer’s Nome
Mode] Number HR
Length of Drop Pipe__.__._. ft. cappeity G PM
Type: ] submersibla [
.[ Jot [ Rre cipracating

) Remarks, elevation, sdurco of data, etc.

~

|'ADDEB [NFO. BY DRILLER. [TEM NO-.

Y,ORRECTED BY:

AHADDITION By ool

57D 100M  6-66
ary 5wy

GFO OGIC AL

17 waTER

WELL CONTRACTOR'S CERTIFICATIDN:

This well wos drilied under my jurisdiction and this report is trua

4

to the bast of my kno\;dqe and beliaf,

539

N S DR o b\r S~ e
REGISTENED QUSINESS NAME )
kY .

REGISTRATIONND.

Address__ {=x~i} Jnon NPy <
Signed___ IAlLs. t i T - D!:ra..L £ h ! &??
eTwonizen RINRER S IATIOE i NN
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GoslingGzubak

engineering sclences, inc.

Engineers Surveyors
Planners
Environmental Services

1280 Business Park Dr,, Traverse City, M| 496588-8607
231-946-9191  B800-968-1082 Fax: 231-941-4803

Project Name: Springdale 16: Source Well HGI

Location: Springdale Twp., Manistee Co., Michigan
Project Number: 2010563.01
Client: Jordan Development

Borehole Completion Notes:

Test hole near future PW-1 location 4-inch borehole was abandoned
with Benseal/EZ-mud bentonite slurry placed via tremmie methods

Page 1 BORING NO: Test Hole
Contractor; Shepler Well Drilling

Crew Chief: D. Kropp

Drill Method: Mud Rotary

Boring Dia. (in): 4
Boring Depth (ft): 180
Logged By: A, Biteman

Date Drilled: 12-6-2010

Groundwater Encountered While Drilling at: 17 ft. bgs
Ground Elevation: 779 Static Water 17 ft bgs
j‘f € |g B B
B . . . T~ s = £
= Soif Classification i Blow 5 5
& g |5 -
& (Color, Texture, Structure) e o | Counts 5 5
Fine to medium SAND - some silt - trace gravel I
l:'. Fine to coarse SAND and GRAVEL - occasicnal cobble I
MR
0 e
-
£ -
- L] - f— —]
g5 Fine to medium SAND - little silt - occasional clay layers S
— 50—
Medium SAND ]
Ciay .
o Silty SAND - frequent clay seams 75—
=~ Clay -
4 SAND and CLAY (alternating, 2 to 5 ft thick layers) R Cutting
- ] Samples
125
. 150...
7 CLAY - hard ]
z ‘ 175
g End of boring at 180 feet ]

2011 2:42:07 PM




Engineers Surveyors
Planners
Environmental Services

engineering sciences, inc.

1280 Business Park Dr., Traverse City, M| 49635-8607
231-046-9191 800-868-1062 Fax: 231-341-4603

Project Name: Springdale 16: Source Well HGI

Location: Springdale Twp., Manistee Co., Michigan

Project Number: 2010563.01

Client: Jordan Development

Well Completion Notes {casing/screen dia ,type length):
PW-1 was constructed of 8-inch SDR 21 casing and a 6-inch by 10
foot 20 slot stainless steel telescope screen  Well screen annulus
was filter packed to 51 feet Casing annulus was tremmie grouted with
Benseal/EZ-mud bentonite slurry

Page 1 WELL NO: PW-1
Contractor: Shepler Well Drilling

Crew Chief: D. Kropp

Drill Methaod: Mud Rotary

Boring Dia. (in): _12.25

Boring Depth (ft.): 68 Date Drilled: 12-7-2010

Logged By: E. Vincke

TOC Elevation: 780.96 Static Water 19.26  ft bgs/XRK

Ground Elevation: 779.2

& 3=
= 2 £ |y
O = =
£ Soil Classification ° »“:5_ g Blow Well
S (Color Texture Structure) 5 8 g Counts Completion
Fine to medium SAND - some silt - trace gravel
—10—
Fine to coarse SAND and GRAVEL - occasional cobble
20—
—30—
Cutting
= Samples
—40—]
Fine to medium SAND - little silt - occasional clay layers
—50—
Medium SAND i
— 60—
' Clay
- —70—
[ End of Boring @ 68 feet
I — 80—
3 I
é —80—

Y2011 2:19:54 PM
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- Engineers Surveyors
GoslingGzuhbal Planners
Environmental Services
engineering sciences, inc. 1280 Business Park Dr., Traverse City, M| 49886-8607
231-946-9181  800-968-1062 Fax: 231-941-4603
Project Name: Springdale 16: Source Well HGI Page 1 WELL NO: OowW-1
Location: Springdale Twp., Manistee Co., Michigan — —
. Lrng wp g Contractor: Shepier Well Drilling
Project Number:  2010563.01 .
Client: Jordan Development Crew Chief. E. Shepler
' P Drill Method: 4.25-inch H.S.A.
Well Completion Notes (casing/screen dia ,type,length): Boring Dia. (in): _8
OW-1 was constructed of 2-inch PVC casing and a 2-inch by 5 foot, 10 Boring Depth (ft ). _ 68 Date Drilled: 12-8-2010
slot (mifled) PVC screen  Well screen annulus was filter packed to 60 L ] . T
feet Casing annulus was sealed with bentonite chips ogged By: E. Vincke
TOC Elevation: 780.93 Static Water 19.13  ft bgs/XEK
Ground Elevation: 778.6
g Ele s
£ Soil Classification 2| £ |E Blow Well
i =t [ © .
& (Color Texture Structure) 3 | a |¢]| Counts | Completion
Fine to medium SAND - some silt - trace gravel A I
10—
Fine to coarse SAND and GRAVEL - occasional cobble
-—20—
30—
Cutting
= Sampies
F—40—
Fine to medium SAND - little silt - occasional clay layers B
— 50—
Medium SAND - (driller reported possible clay layer at 57 ft) ~ 7
80—
Clay _ e o
End of Boring @ 68 feet
I — 80—
— 50—
32011 7:32:53 AM




231-846-9191

Engineers Surveyors

Planners

* h h
E“Sll“g : a Environmental Services

eng ineerin g sciences ! ine. 1280 Business Park Dr., Traverse Cify, M| 49686-8607
B00-968-1062 Fax: 231-941-4603

End of Boring @ 68 feet

PAGNMOEEA, MMM 1 | 0 140

Project Name: Springdale 16: Source Well HGI Page 1 WELL NO: Oow-2
Location: Springdale Twp., Manistee Co., Michigan — —
] bAng B g Contractor: Shepler Well Drilling
Project Number: 2010563.01 )
Client: Jordan Development Crew Chief: E. Shepler
] B Drill Method: 4.25-inch H.S.A.
Well Completion Notes (casing/screen dia ,type,length): Boring Dia (in): 8
OW-2 was constructed of 2-inch PVC ¢asing and a 2-inch by & foot, 10 Boring Depth (ft): &8 Date Drilled: 12-8-2010
slot {milled} PVC screen Well screen annulus was filter packed to 60 . . T
feet Casing annuius was sealed with bentonite chips Logged By: E. Vincke
TOC Elevation: 780.93 Static Water 19.13  ft. bgs/X@X
Ground Elevation: 778.6
j=1] o s
- 218 |o |
£ Soil Classification T £ |8 Blow Well
g {Color, Texture, Structure) 5 8 &S| Counts Completion
: Fine to medium SAND - some silt - trace gravel B
—10—
‘-. ¢ Fine to coarse SAND and GRAVEL - occasional cobble
e —20—
A
¢ -
- | I
-
- -
. ¢ —30—
L - : Cutting
[’. ‘. - Samples
- -
»
M .4 F—40—
e Fine to medium SAND - little silt - occasional clay layer ( at 43
- 44 75 feet)
— 50
Medium SAND

5/2011 7:33:33 AM
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Client: Jordan Development Company
Project: Springdale 16 CPF: Source Well Evaluation
Project No.: 2010563 .01

Physical Aguifer Properties Summary - Aquifer Testing at PW-1

Test Analysis Method Transmissivity (feet’/day) Conductivity (feet/day) Storativity Radius of influence (feet)
Drawdown (at Cooper-Jacob
57 gpm) Distance- 2 460 a0 6 92E-03 900
gp Drawdown
Drawdown at .
OW-1 Theis 3750 914 4.76E-05 N/A
Drawdown at .
OW-2 Theis 3270 796 8 86E-05 NIA
Drawdown at Cooper-Jacob
OW-1 Time-Drawdown 5280 128 1 08E-05 N/A
Drawdown at Cooper-Jacob
OW-2 Time-Drawdown 5420 132 NIA
dow: Co-ner aco™ o
T 100 e 24 Tt By
B2 fmis-Crawcow. bo 12t 24
Drawdown at Walton 3390 826 7 48E-05
OW-1
Drawdown at
OW-2 Walton 736
Recovery at .
OW-1 Theis Recovery 5040 123 N/A
Recovery at .
OW.2 Theis Recovery 4,830 118 NIA
Geometric Mean: 4,040 95 1.13E-04
Arithmetic Mean: 4,178 99 1.43E-03

* Results of analyses from TB-E were not included in mean calculations

Notes and Significant Assumptions

Notes:
1) Results presented were calculated using Waterloo Hydrologic's Aquifer Test Sofiware Applications

2) Results are based on data collected during a 24-hour aquifer pumping test completed in December 2010

Significant Assumptions:

1) The aquifer is assumed io be isctropic and infinite in extent,

2) The aquifer is assumed to be confined (leaky) based on drilling data
3) The saturated aquifer thickness is assumed to be 41 feet




JORDAN DEVELOPMENT COMPANY

SPRINGDALE 16 CPF

SOURCE WELL EVALUAIION
2010563.0C1

Estimated Well Drawdown

Approx. Plume Width N/A ft
Hydraulic Conductivity 99 ft/day
Estimated Aguifer Thickess 41 ft
Estimated Transmissivity 4,040 sq ft/day

30,219 gpd/sq £t

JACOB'S FORMULA FOR DETERMINING DRAWDOWN AT ANY PCINI

g= (264* @ fI) * @LOAGL{.3*T*L/(x 2*5))
Value Selected

where e e e
s= Drawdown in feet
Q= Pumping rate in gpm 20
T= Transmigsivity in gpd/ft 30219.296
t= Time since pump started in days
r= Distance from pumping well in feet
S= Storage coeffient (dimensionless) 0.0001
Dr awdown
Pumping Time (Days)
r{ft) 30 i8¢0 365 1825 3650 9125
-0.25 8.36 8 .98 9 22 S.77 10.00 10.32
0.25 8 36 §.28 9.22 9 77 10 .00 10.32
25 5.22 5.83 6.07 6.62 6.86 7.17
50 4.75 5 36 5 60 6.15 5.39 6.70
75 4.47 5.08 5. 32 5.87 &6 11 65.42
100 4,27 4.88 5.13 5.68 5.91 6.23
1s5¢ 4.00 4.61 4 .85 5.40 5.64 5.95
200 3.80 4 .43 4 65 5.20 5.44 5.75
300 3.52 4.13 4 .38 4. 93 5.16 5.47
400 3.33 3 .94 4.18 4 73 4.97 5.28
600 3.05 3 66 3.90 4 .45 4.69 5.00
800 2.85 3 .46 3.71 4 .26 4.43 4.81
1200 2.58 3.19 3 .43 3.98 4 22 4.53
1600 2.38 2.99 3.23 3.78 4 .02 4.33
2400 2.19 2.71 2 S6 3.51 3.74 4,05
3200 1.81 2.52 2.76 3.321 3.55 3.86
4800 1.63 2.24 2 .48 3 03 3 27 3.58
6400 1 43 2.04 2.29 2.84 3.07 3 39
S600 1.1s 1.77 2 01 Z2.h6 2 .80 3.11
12800 G.96 1.57 1.81 2.386 2.60 2.91
1 7.42 8.03 8.27 8 g2 9 06 9.37
*# TIndicates that u > .05 and Jacob formula is not valid.






JORDAN DEVELOPMENI COMPANY
SPRINGDALE 16 CPF

SCURCE WELL EVALUATION
2010563 .01

Estimated Well Drawdown
Approx. Plume Width
Hydraulic Conductivity
Egtimated Aguifer Thickess
Estimated Transmissivity

JACCB'S FORMULA FCR DETERMINING DRAWDOWN AT ANY POINT

s= (264* Q /I)

* @LOG( (.3*I*t/ (r 2%5))

N/A ft
60 ft/day
41 ft
2,460 gg ft/day
18,401 gpd/sq £t

Value Selected

where e
s= Drawdown in feet
Q= Pumping rate in gpm 20
T= Transmigsivity in gpd/ft 18400.8
t= Time since pump started in days
r= Distance from pumping well in feet
S= Storage coeffient (dimensionless) 7.00E-03
Dxrawdown
Pumping Iime (Days)
r(ft) 30 180 385 1825 3650 9125
-0.25 11.08 12 .08 12 .48 13 .38 13.77 14.28
0.25 11.08 12 .08 12 .48 13 .38 13 77 14.28
25 5.91 6.92 7.31 8.22 8.60 9.12
50 5.13 6 14 & 54 7.44 7.83 8 .34
75 4.68 5.68 &.08 6.58 7.37 7.89
100 4 .36 5.36 5.76 6.68 7.05 7.56
150 3.580 4.91 5.30 6.21 6.59 7.11
200 3.58 4.58 4 58 5 .88 6.27 6.79
300 3.12 4.13 4 .53 5.43 5.82 6.33
400 2.80 3.81 4.20 5.11 5.48 5.01
600 2.35 3.35 3.75 4 .65 5 04 5.55
800 2.02 3.03 3 43 4 .33 4.72 5.23
1200 1.57 2.57 2 97 3.87 4 .26 4 78
1600 1.25 2 .25 2.65 3.55 3.94 4 .45
2400 0.79 1.80 2.18 3.10 3.48 4 .00
3200 0 47 1.47 1.87 2 77 3.16 3.68
4800 0.01 1.02 1 42 Z2.32 2 71 3.22
6400 -0.31 0.70 1.09 2.00 2.38 2.90
S600 -0.76 0 24 0.64 1.54 1.93 2 .44
12800 -1.09 -0.08 0.32 1.22 1.61 2.12
1 9.52 10.53 1¢ 52 11 83 12 .21 12 .73






JORDAN DEVELCPMENT COMPANY

SPRINGDALE 16 CPF

SOURCE WELL EVALUAIION
2010563 .01

Estimated Well Drawdown
Approx. Plume Width
Hydraulic Conductivity
Estimated Aguifer Thickess
Estimated Iransmissivity

JACOB'S FORMULA FOR DETERMINING DRAWDOWN AT ANY PCINI

Ss= (264* Q /I)

* @LOG{(.3*I*t/{r 2%3))

N/A ft
1,250 ft/day
41 £t
51,250 sgq ft/day
383,350 gpd/sq ft

Value Selected

where e
s= Drawdown in feet
Q= Pumping rate in gpm 90
I= Transmissivity in gpd/ft 383350
t= Time since pump started in days
r= Distance from pumping well in feet
8= Storage coeffient {dimensionless) 2.41E-01
Drawdown
Pumping Time (Days)
r(fL) 30 180 365 1825 3650 2125
~-0.25 0.52 0.57 0.5% 0 &3 0.65 0.67
0.25 0.52 0.57 0.58 0.63 0.65 0.867
25 0.27 0.32 0 .34 0.38 0.40 0.42
50 0.23 0 28 c.30C 0 34 Q.36 0.39
75 0. 21 0.26 0.28 0.32 0.34 0.36
100 0.20 0.24 .26 0.31 0.32 0.35
150 0.17 0.22 0.24 0.28 0 .30 0.33
200 0.16 0.21 0.23 c.27 0.28 ¢.31
300 0.14 0.18 0.20 0.25 0.27 c.22
400 0.12 0.17 0.18 .23 0.25 0.27
600 0.10 0 15 0 17 0.21 0.23 0.25
800 0.08 G.13 0.15 0 1% 0.21 .24
1200 .06 0.11 0.13 0.17 0.12 0.22
1600 0.05 0 09 0.11 .16 0.18 0 20
2400 0.02 0.07 0.09 0 14 0.15 .18
3200 0.01 0.06 0.08 0.12 0.14 0.16
4800 -0.01 ¢.04 0.05 0.10 0.12 0.14
6400 -0 03 0.02 0.04 0.08 0.10 ¢.13
8600 -0.05 0.00 0 02 0.06 0 08 0.10
12800 -0 07 -0.02 0.00 0.04 0.06 0.09
1 0.44 0.485 0.51 0.55 0.57 0.60








