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e The borehole was filled solidly with mud to just below the surface pipe (set to
294 1t BGL).
e 5 sacks of cement were placed on top of the mud in the hole from 300-286 feet
BGL.

o Hole was filled with mud to approximately 20’ from surface
e Another 5 sacks of cement were placed on top of the mud in the hole, and the
hole was cemented to surface.

The glacial drift and Marshall Sandstone were isolated by pipe cemented in place from
surface to 294 feet; formation thicknesses are shown in Figure B.7-4. Because the
Marshall and Glacial drift are isolated behind pipe cemented into place and because
the entire borehole was filled with both drilling mud and cement to ground surface,
there exists no pathway for fluid to move from any proposed injection zone into the
USDW at PN 21759.

As shown in Tables B.4-1 and B.6-2, and discussed above, a single well penetrates
the confining zone in the AOR, and it poses no threat to endangerment of the USDW.
Therefore, the only well potentially requiring corrective action would be the IW-1 well.
The following summarizes the plan to address failure of the well to protect the surface
environment and prevent migration of injected fluids into any USDW:

Waste Management Autumn Hills RDF
IW-1 Contingency Plan

Monitoring and periodic routine investigative procedures will be performed on the
disposal well as required by applicable laws, permits and regulations, but not less
frequently than once every five years as discussed in Section A.11 and A.14 of this
document. Pertinent data will be forwarded to the agencies as required. This
monitoring and testing is required to ensure well integrity and safe operations.

1. If the well fails required monitoring or periodic testing standards, the well
will be shut-in and the agency notified according to applicable regulations
and permit conditions. After investigation into the cause for the failure,
work plans will be prepared and reviewed with the regulators for repairing

the problem.

2. If a workover is performed on the well, copies of all work reports and logs
will be forwarded to the regulatory agencies within 45 days.

3 During the period of time required for a well workover or for shut-ins due
to MIT failure, the contingency plans of the facility will include the
following:

a. If shut-in period is sufficiently brief, the fluid generated during this
period of time will be held in storage at the facility.

b. If well shut-in is required for a longer period of time, some of the fluid
may be shifted to another facility.
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c. If required, fluids will be removed from the facility via licensed waste
transport vehicles and managed according to applicable regulations.

Although the IW-1 construction and, as necessary, implementation of a Corrective
Action Plan would preclude the potential for endangerment of the USDW, further
documentation is provided here as a calculation of the rise pressure in this reservoir that
might have the potential to cause upward flow in a hypothetical pathway. The cone-of-
influence (COI) for injection is defined as that area around a well within which increased
injection zone pressures caused by injection could be sufficient to drive fluids into an
underground source of drinking water (USDW). The pathway for this theoretical fluid
movement is assumed to be a hypothetical, open abandoned well which penetrates the
confining zone for injection. Information used in the following calculations has been
estimated from logs and available neighboring well information summarized in this
document.

Critical Pressure Rise

To calculate the COI, a value must first be assigned for the pressure increase in the
injection interval that would be sufficient to cause injection zone brine to rise in an open
pathway to the base of the lowermost USDW. This critical pressure rise, Pc, is
assigned as indicated in Figure B.6-3.

The pressure required at the top of the injection interval to support injection zone
brine in the configuration indicated is, in psi units:

P =0.433 [ysDs + yw(Dw-L)]
where:  Ds = Dx - Dw
and the pressure rise is then:

Pc =0.433 [ ysDs + yw(Dw-L)] - Po

where Po is the original, pre-injection value for pressure at the top of the injection
interval expressed in psi units.
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FIGURE B.6-3. CRITICAL PRESSURE RISE

Injection
Interval

At the top of the Mt. Simon injection interval at 5,578 feet below ground level (BGL),
original pressure is estimated to be 2,566 psig (Table B.6-3). This estimate of original
reservoir pressure is based on the measured pressure gradient in the Consumers
Energy Station IW-2 well (located approximately 4.5 miles northwest of the proposed
IW-1 well), where an original measured pressure of 2,429.5 psi was recorded at a depth
of 5,280 feet RKB (5,267 feet BGL). This is equivalent to a gradient of approximately
0.46 psi/ft, and is consistent with expected Mt. Simon pressures in this part of Michigan.
Original pressure at the top of the injection interval at the IW-1 well is calculated as
5,578 ft * 0.46 psi/ft = 2,566 psig. A specific gravity of 1.166 is assigned to the natural
Mt. Simon injection interval brine based on typical sample data recovered from
southwestern Michigan wells.

In assigning the critical pressure rise and calculating the cone-of-influence at this site,
the base of the lowermost USDW is assigned as 350 feet BGS. The greatest thickness
of the USDW in the vicinity of the Site is 348 feet (see Figure B.7-4), therefore a value
of 350 feet is conservatively assigned, although available data indicate the USDW may
be 220 feet thick below the proposed wellsite. Using 350 feet for critical pressure
calculations is conservative. The lowest potentiometric surface of the water table within
2-miles of the Autumn Hills RDF well is projected to be approximately 45 feet below
ground level but a depth of 50 feet has been used to ensure conservative calculations.
Many local water wells within the area of review do not penetrate to a total depth of 200
feet BGL.

TABLE B.6-3. CRITICAL PRESSURE CALCULATION PARAMETERS

Parameter Value
Original pressure, Po 2,566 psi @ 5,578 feet
Depth to base of USDW, Dw 350 feet
Depth to top of injection interval, Dx 5,578 feet
Depth to USDW fluid level, L 50 feet
Density (specific gravity) of USDW fluids, yw 1.0
Density (specific gravity) injection zone brine, ys 1.166
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These values were used in the above equation to compute the critical pressure rise (Pc)
as follows:

Pc = 0.433[1.166(5,578 - 350) + 1.0(350 - 50)] — 2,566 psi
Pc = 203 psi

Cone-of-Influence

Based on the critical pressure rise, the cone-of-influence can be calculated for the IW-1
well. At a maximum proposed injection rate of 150 gpm for 20-years, the cone-of-
influence is less than 2 miles from the well location. At the maximum injection rate for
the 20-year duration, the COI (i.e., radial distance of reservoir pressure rise due to
injection greater than the calculated Pc value of 203 psi) is estimated to be
approximately 13 feet.

The COI value can be confirmed by examination of the following estimate (oilfield units)
of pressure rise in the reservoir at a distance of 10,560 feet (2 miles) from the disposal
well:

dP= -70.6 Bqu /kh *In ([ 1,688 ¢ pci? /kt | - 2s)

Values utilized in the above calculation are listed in Table B.6-5 have been assigned
based on site-specific information.

The above calculation can be solved for pressure rise due to 20 continuous years of
injection using a rate of 150 gpm at the single proposed well, assumed to be located at
the centroid of the site (Table B.6-4 and illustrated on Figure B.6-4). Using conservative
geologic and injectate input values as summarized in the following table and discussed
subsequently in this document, the calculation yields an increase of approximately 51
psi at a distance of 10,560 feet from the well, which is significantly less than the
calculated critical pressure rise of 203 psi. In addition, the calculated radius of piston-
like displacement of injected fluid is also shown on Figure B.6-4, which is detailed in
Section B.12.

Therefore the maximum cone-of-influence at this site is projected to be within a 2-mile
radius around the well, even under a conservative scenario. Due to the relatively large
permeability-thickness of the injection formation at this site, there exists no potential for
contamination of USDW resources due to improperly completed or abandoned wells
within the statutory minimum 2-mile radius area of review. It is noted that one well
penetrates the upper confining zone within this distance but no wells penetrate through
the injection zone. The nearest wells that penetrate both the confining or injection zone
are located approximately 4.5 miles to the northwest at the Consumers Energy
Generating Station where there are two non-hazardous injection wells completed to the
Mt. Simon.
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TABLE B.6-4. CONE-OF-INFLUENCE PARAMETERS

Parameter Calculation Value
Flow rate, q 150 gpm *1440 min/day* bbl/42 gal 5,143 bbl/d
Thickness, h A fraction of the >1,000 foot thickness 350 feet
Formation Volume Factor, B Correlation 1.01
Porosity, ¢ Logs 0.13

Permeability, k

Well tests, typical, minimized historic value | 60 millidarcies

Viscosity, Correlation 0.65 centipoise @ 92 degrees F
Total Compressibility, Ct 3.2x10% psi! + 4.3x10°8 psi™! 7.5x10® psi!

Radius, r lllustrative assumption 10,560 feet

Time, t 20 years x 365.25 days/yr * 24hr/day 175,320 hours

A corrective action plan is not required for any of the artificial penetrations within the
AOR because, based on calculations, there are no wells within the cone-of-influence
and there are no artificial penetrations to the injection zone within the area of review that

have the potentia

| for allowing injection activities to have an impact on the USDW. If a

corrective action plan for any neighboring well becomes necessary in the future, it will

be developed acc

ording to appropriate regulatory requirements.

The corrective action plan which would be proposed by WM, should fluid migration

occur through the

confining layer, will include the following:

IW-1 disposal well will be shut-in.
The US EPA, Region 5 UIC Section and the MDEQ will be notified.

Following well shut-in, liquid waste will be shipped to alternative permitted
facilities for off-site treatment and disposal as necessary.

4. A contingency plan will be prepared as follows:

a.

b
C.
d

Locate well and identify present operator or owner, if any.
Identify mode of failure.
Prepare remedial plan outlining course of action.

The remedial plan will be submitted to MDEQ and US EPA, Region 5
for approval.

Upon authorization, the remediation plan will be implemented.
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Area of Review Qil and Gas Well Data

As discussed above and presented in Section B.4, there is one well that penetrates the
confining zone within the two-mile AOR. Figure B.4-1 shows the location of deep non-
freshwater penetrations within the AOR and Table B.4-1 presents a summary of
information for these wells located in the AOR.

Water Wells Within 1/4 Mile AOR

As shown on Figure A.4-6 and discussed in Section A.4, there are no water wells within
600 feet of the proposed IW-1 location, but there are four water wells within 1,750 feet
of the proposed well location, and one of these is a Type llb well that supplies water to
landfill offices. Water quality at the Type llb well is monitored annually by WM. There
are 18 water wells within an approximately 1/4 mile radius of the property boundary,
as shown in Figure A.4-6. Figure B.6-2 shows there are 16 monitoring wells in the
area, most of which surround the western and southern boundaries of the landfill.
Data water wells are included as Attachment C (CD-ROM).
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WASTE MANAGENMENT

Figure B.6-1
Surface Property Owners within 1/4 Mile,
Autumn Hills RDF

2018 Autumn Hills RDF - MDEQ Class | Permit

Scale: 1:12,000

Date: May 2018

2018_WM_MDEQ_Fig_B.6-01.mxd

By: JLM [ Checked: AP

5335 South Zang Stree!, Suite 200
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Figure B.6-2
Monitoring Wells Location Map,
Autumn Hills Recycling & Disposal Facility
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MIT TO DRILL A Wity en

) MAIL 1o,
» BRINE DJSPOSAL, OR KEY WELI: SUPERVISOR OF wey g
FOR SECONDARY RECOVERY BEOLOGICAL SuRVEY p1yys gy

"

MICH QAN DEPARTMENY oF CONSERVATION
© AS AMENDED, Anp Acy 326, P.A. 1037 45 Auenoeo, LANSING 26, MICH1GAN
o ] T 1. DATE Y
Out This Appy leation hugust 3, 1959
}S MACE 16 DRitL 2 WECL FGR; ) o 3 ENCUostD HEREWI 77
Y CISPOSAL, Seconpy by { nilm or gag FIND GRAGHNT oF |
ﬁm‘“\”“

J e
R —2

e ———

6. PHONE
g « lHouston 2, Texas Ch 76204
7.LESSOR {rore NAME OF GWNER OF MINERAL RigRTS] T
Hinnde Van Koevory
9. URFACE OWNER {IF OTHER Txan MINERAL OWNER)
Samne as abgve

10.DRILL ING CONTRACTOR
MeCluye Drilisng Gorng

11.AGORESS 12 PHONE
L Aloma, Michigan 1001
LOCATE YELL AND | gasE ACCURATELY '3. '
ON THIS SECTION pLAT . 640 ACHES G4 1 or Ng por g f. sEcTion 0 7 5y ws.. g 13 L‘§
14 ACRES N LFASE {5, Towanp 16. COUNTY - T
-~
40 _aoren Janes town Ottawg Ul
17, Locate well on o directicng from neares f 1ines of quar fer section ang property *nership lines - ’
990 FT. From north |,y o WARTER SECT oy 8920 ~ FT. Frow __@ast LINE OF warter secron
{nor lh~sou!};) (eas t-vest) o
330 ET. FRoM aoutbROPERTY LINE 430 fT. FroM ___ WOt PROPERTY |y
(nor!h-soufh) - (eust-wcst}
18-NUMBER OF FEET From NEAREST PRODUCING WELL 19-KIND OF TooLs Yo B USEp
YWildoat
20.%ELL TS 7o ap

(Cable

s rotary, coubination)
Rotary

21. INTENDED DEPTH OF WELL

arproximately 439q)
NG, SCALING, v ) o
et and cement. 1G-3/ys surfage plpe Bpproximately 30 bolow base of Marsghall
(approx, 3,0+ ) and if potentiay producer, sot yny osmant 7 o 5.3 /o 0.0
Casing on botton, ALl o012, gag andfor watey Snoountored ty b gonfined t
in whieh 1t ovcurs,

:’\'
COMPLETED |y L HLE)
22.PROGRAM oF CAst

x‘_!i&iﬂiﬁl_‘)_ FORMATION

~——
OMPLETING WELL

Jandstong

+ production

0 the formation

23 WELL LOCATION 15
Oren Grass Land, Brysh

24, ARE THERE ANY LAKES, sT,

OR MARSHES NEARER THAy
26.1F ANSYER 70 Np.

-~
L

(Cleared Farp Land, Brush Land
Lang, Timbereg Land, ) )
Lo 1

WELL (o CATION?

INGS OR OTHER STRUCTURES

Yes [T} )
€ 1E PROPOSED LOCAT (o, No [X)
~ by \_‘._ 3
24 ABOVE IS YES, BESCRIBE AL T} Wil Negessary to nove the
GIVE DISTANCE rrom LOCATION VD spEc) gy Pre. 8 standard 1q
CAUTIONS To BE Tax

location 00 fasy
catdon to gadn digtancy from
BV T0 PROTECT FRES) waren APPIOXK, 135 foot

- 0ast of
n g =“run located
west of the proposed location, There ig also a
drain diyop looated ODproxe 210 feot, eagt,

of thfqgszmg?d
T 81, PUBLi¢ ACTS OF 1939, AS AME
EGULAT!ONS PERTMH!NG T0 THE

NDED, AND ACT 26, RUBLTE Wome OF j937,
LOCATING, DRILLWG, CAS‘NG, SEAUNG, CW?LE”NG, PRODUC | ¥G AND PLUGGING Of
ING DRILLING OPERAT(ONS CONTACT THE NEAREST pJ1 HAZARD REDUCT 10 FIELD OFFICE. (See reverse side )
27':‘\5’5'?;;‘:\.??":55”0”"9’“ John ielongdg .. Usneral Delivepy .. Hartin, :30hgan IZB'P”"”“
'r2uE o gy 29. OVYNER or .

N Uk G LEASE Rrgqrs g. 4, STRI{KE
OaTe Issuso _f g 57 Groupr Ng. 20. AUTMOR] ZED ' N

pa zZ —_—
PERMI T Ne, —'?4472_2,,{_‘ Accoun 1 No.»_\____‘m_,_ REPRESENTAT v Y, v %%

[ ; FOK CASKIER'S Use onee 00 NOY WRITE TN ThTS SPACE / DISTRIBUT 0N
YH( TE ;

« GEoL. SyRrvey Orv,

S.PINK . F.A D1y,
LANS)NG,
2.CANARY . Casnier

GR.RANOS.
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3.BLug . r.ADM,D!V, - Flerp, §
4.Gowr~noo-csm.5un.ol V. FiepLo, GS- ¢ Rev, 1/56
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FORM G$-2 o0 5176 2.59 .
STATE &F MrCHIGAN

DEPARTMENT OF CONSERVATION N¢ 3308
SUPERVISOR OF WELLS

PERMIT TO DRILL A WELL FOR OIL OR GAS

(POST CLOTH PERMIT AT WELL LOCATION)

Permit No, . &Xg'd39 Date Tssued. . AWgors foy 3835
Yermission is lereby granted to. . % S slinie

Owner

J200 e Fud g, eanlen 2, Tsnas
L S T b P
ke e & ;

Tease Name .. evnie ¥ao Coovordng .. Well Number. .. R S
To drill & well Tor... o O O oo e it
I EhC o iitte e i b a0 300 b adtiag . bad ey MG E B LN oM e Seh bl L0
and located . S0V frot., nvi W 8 SU0Y frod gned Mne of quarber 2e0VIeh
and loeated . 3200 fren sowids @i D30 tred want gaeeaty DWW

This permit is issucd subject to the provisions and requirements of Act 61, P. A, 1939 and Act No. 326, P, A.
1937, as amended, and rules, regulations, requirements, or orders issued by the Supervisor of Wells and

Department of Conservation.
GERALD Tt. BDDY, SUPERVISOR OF WELLS

] DA . L s, > Z

CAUTION

DRILLING OPERATIONS NOT TO BE COMMENCED until all the well location requirements have been
completed and ihe permit has been posted in a conspicuous place at the well site.

WASTE IS PROIIBITED in the drilling, producing, and plugging of this well. This includes underground,
surface, and market waste.

DAMAGE TO FRESH WATERS, both underground and surface, is prohibited in the drilling, preducing, and
plugging of this well.

UNNECHESSARY DAMAGE TO LIFE AND PROPERTY is prohibited in the drilling, producing, and plugging
of this well.

Department offices at: Lansing, Phone IVanhoe 5-8144, Ext. 2686
Mount Pleasant, Phone SP 3-8691
Cadillac, Phone PRospect 5-3181
Allegan, Phone 89
Grand Rapids, Phone GlLendale 83007
Escanaba, Phore 1397

PERMITS MAY BE TRANSIFERRED ONLY WITII PERMISSION OF THIZ SUPERVISOR OFF WELLS

PO |




Allegan, Michigan
August 4, 1959
113115 AM,

TO: W. N. Hale, Allegan Office

FROM: Betty Barton, Allegan Office

SUBJECT: Cormencement of the @, W, Strake - Van Koevering # 1, SW NE SE,
Seo. 30, T. 5N., R. 13W., Jameatown Twp,, Ottawa Co,

Joe Moore came in to report that they will be ready to
commence drilling operations on the above named well. on Thursday -

nugust 6, 1959,




Poagt 0fCice Box 12%
Alle e, Hleohipen
Aupast 4y 1959

TQy ¥Ur. Re Mo Agkor, {sologlst, Ueological SJurvey
FROM W, Neal Hele, Conservation Officer 011 Hazard Reduction
SUBJECTs @, We Strake - \innle Ven Kovering #1

SW Wi 6F, section 30, THV R1AY, Jamestown Twpe,
Ottawa County '

Yo havo inspectod a#hd approve the subjest location
and anprove gane Yor naamoss to surfroe wator and drainage ways

Z}‘); ,Ma/ 7;’/“-*“9}&

cos  Hy Ae Toung
Bs Co Ackerman
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Date. Title.

GY. 10 Rev, & 5%
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» <
Date of Compiction _ 8<29-59 STATE OF MICHIGAN Leave Blank

Date Last Produced  DRY HOLE DEPARTMENT OF CONSERVATION Permit No. 21759

Last Production SUPERVISOR QF WELLS Date Issued
oil~gas-water B.P. No.

Date work is to start_ §.29.59 Date Issued

APPLICATION FOR PERMISSION TO:
{Submit in Quadruplicate)

hiddddy/ - HfOHY/ - amanoon

( Cross out those which do not apply)

Supervisor of Wells
Department of Conservation Allegan Michigan August 29 19 59

Lansing 13, Michigan

In compliance with the provisions of Act 61, Public

Acts of 1939, and Act 326, Public Acts 1937 and the rules i L ' i
and regulations i nm ted thereunder permission St e
is requested to D@’ZE);E/Z o&?— Abandon the r..'r_%__{,ﬁ _.',_.‘r_
J I
G. W, STRAKE . Winmo Van Koevering # 1 N S A
Well Owner Well Name and Nuiber W 1 Ly E
SW L NE 1 SE L sec. 30 T.5N N.S.,R,AMNE.W. P [
= b k-
Jamestoun Ottawa I S O O |__|_-'r__
Townshi Gount; RN H
ownship y -~ —b e o =
[ | ! !
The work to be done by: MeClure Drilling Co, 4 l_ | I { 1
Operator or Contractor S
B . 2
Outline the present condition of the well giving casing, Szginfxs' 22'574
cementing, formation, and production data. A2 Dol. 2821
10" 2947 (205 cem,) Drift to 146 A=l 2986
Mar,  J4E-110 Wh. Mag, 2356
nt, 1310 Trenton 3835
Tr. n, 1561
Tr., Ls. 1620 B Wiot!
Det.Riv, Anhy, 1950 T. D. L3081

Describe the proposed work in detail. Poros, 1968+2020

Ciroulate the hole with mud from the total depth to approximately 1700¢,

Spot 50 sacks of cement through the Trawerse pay zone and £111 so0lidly with nud to just ®low
the surface pipe.

Place 5 sacks of cement on top of the mud in the hole and fill with mud from the cement to
approximately 20' from the surface.

Place 5 sacks of cement on top of the mud in the hols.

Cut surface pipe off below plow depth and weld a heavy steel plate on top of pipe in hole.

(Be sure all oil, gas andfor water is confined to the formation in which it ocoured.)
CALL THE DEPARTMENT OF CONSERVATION AT ALLEGAN (PHONE 89) BEFORE 93130 A.M. WHEN READY TO START

i OPFRATIONS,

’ : (Cellars and slugh pi
Field Office__ ALLEGAN and levelled and a}il material and Name ¢f Company oy Operator
Approved debris removed from the logcation, All lege.r [ AL
Date Tat fioloe mst be £illed with mWo-ﬁﬁt%siéed Representative
bib Record of proposed work to be filed within 30 days after its completion,

76,8, 37 6-6-44

L T
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