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Certification

I, the undersigned Michigan Professional Engineer, hereby certify that I am familiar with the
technical requirements of Title 40 Code of Federal Regulations Part 257 Subpart D (§257). I also
certify that it is my professional opinion that, to the best of my knowledge, information, and
belief, that the information in this demonstration is in accordance with current good and
accepted engineering practice(s) and standard(s) and meets the requirements of §257.60 through
§257.64.

For the purpose of this document, “certify” and “certification” shall be interpreted and
construed to be a “statement of professional opinion.” The certification is understood and
intended to be an expression of my professional opinion as a Michigan Licensed Professional
Engineer, based upon knowledge, information, and belief. The statement(s) of professional
opinion are not and shall not be interpreted or construed to be a guarantee or a warranty of the
analysis herein.

Seal/Date
David B McKenzie, P.E.
License No: 6201042332

TRC | DTE Electric Company ii Sibley Quarry Landfill
X:\WPAAM\PJT2\296702\0000\02 SQLF\R296702-SQLF.DOCX Final October 2018



Section 1
Background

The purpose of this document is to determine whether the Coal Combustion Residual (CCR)
landfill at the Sibley Quarry Landfill (SQLF) is in compliance with the location restrictions
outlined in the Environmental Protection Agency’s (EPA) final CCR rule [Title 40 Code of
Federal Regulations (CFR) Parts 257 and 261] Subpart D — “Standards for the Disposal of Coal
Combustion Residuals in Landfills and Surface Impoundments” (§257.60 through §257.64,
federal rule). The SQLF is considered an existing CCR landfill according to the federal rule
(§257.53).

This document includes information from a desktop study and well installation activities to
demonstrate that the landfill is in compliance with locational criteria as defined in §257.60
through §257.64 of the federal rule.

Supporting documents are provided in appendices to this demonstration.

1.1 Facility and CCR Unit Information

The SQLF is located in Section 7, Township 4 South, Range 11 East, at 801 Fort Street (a.k.a.

502 Quarry Road) in Trenton, Wayne County, Michigan. The SQLF is located about two miles
north of the DTE Electric Trenton Power Plant. The SQLF is bounded by Fort Street to the west,
Sibley Road to the north, the former Detroit and Toledo Shore Line Railroad and West Jefferson
Avenue to the east, and the former Vulcan Mold & Iron Company (now owned by Danou
Enterprises) and the DTE Electric Jefferson Substation to the south.

The SQLF is a licensed Type III solid waste disposal facility owned and operated by DTE Electric.
The disposal facility currently receives the majority of CCR from the Trenton Channel and
River Rouge Power Plants. In addition, a small amount of CCR is also received from the
Monroe Power Plant. The SQLF is operated under the current operating license number 9394 in
accordance with Michigan Part 115 of the Natural Resources and Environmental Protection Act
(NREPA), PA 451 of 1994, as amended.

1.2  Site Setting

The SQLF CCR unit is located approximately one-half mile west of the Detroit River. A
groundwater monitoring system has been established for the SQLF CCR unit as detailed in
the Groundwater Monitoring System Summary Report — DTE Electric Company Sibley Quarry Coal
Combustion Residual Landfill (GWMS Report) (TRC, October 2017). The detection monitoring
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well network for the SQLF CCR unit currently consists of eight monitoring wells that are
screened in the uppermost aquifer. Monitoring well boring logs are included in Appendix A.

The Sibley Quarry was originally developed to mine limestone beginning in the mid-1800s
and was mined to over 300 feet below ground surface (ft bgs) in some areas before becoming
inactive. In 1951, Detroit Edison (now DTE Electric) acquired Sibley Quarry and began to
manage CCR in the SQLF. As part of normal operations, beginning in 1951, the SQLF has
been continuously dewatered to approximately 300 ft bgs maintaining a water level in the
bottom of the quarry by pumping an average of approximately 1.5 million gallons per day.

The SQLF resides in an area characterized by near surface deposits of glacio-lacustrine clay
and silt units on top of thick strata of dolomite and limestone bedrock. The SQLF is located
in an area where the Dundee Formation (mostly limestone) and the Detroit River Group
(limestone, dolostone and some sandstone) underlie the unconsolidated glacial drift and are the
uppermost aquifer. At SQLF, the Dundee Formation is overlain by anywhere from less than
15 feet to more than 70 feet of unconsolidated material, most of which is clay-rich soil with
some fill. The top of the Dundee Formation limestone/dolostone bedrock was encountered at
depths ranging from 16.5 to 74.5 ft bgs and, including the underlying Detroit River Group
limestone/dolostone/ sandstone, extends to depths ranging from 235 to over 310 ft bgs. The
underlying Sylvania Sandstone was encountered at depths ranging from 235 to 300 ft bgs in
some locations at the SQLF.

As expected, data show that groundwater levels are significantly lower within the bedrock in
monitoring wells that are the closest to the quarry where significant pumping is occurring, with
water levels ranging from 120 to more than 210 ft bgs. Groundwater flow is consistently inward
toward the base of the quarry due to continuous pumping at the quarry that hydraulically
controls groundwater flow. The pumped water from the quarry is managed in accordance with
a National Pollution Discharge Elimination System (NPDES) permit. Quarry dewatering results
in all the perimeter uppermost aquifer CCR monitoring wells being upgradient of the SQLF
CCR unit.

Because the uppermost aquifer is in an area where pumping has been performed continuously
before CCR disposal began, and will be continued to be dewatered, a continuous inward
hydraulic gradient is maintained. As a result, the uppermost aquifer perimeter monitoring
wells cannot have been affected by the SQLF CCR unit operations to date, nor could they be in
the future under current pumping conditions.
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Section 2
Location Restrictions

The location restrictions designated in the federal CCR rule are presented below with a
corresponding demonstration to show compliance with each restriction. The location
restrictions include placement above the uppermost aquifer, within wetlands, near fault areas,
within seismic impact zones, and in unstable areas based on geologic and geomorphologic
information. Supporting information for the demonstrations is included in the appendices to
this report.

2.1  8§257.60 — Placement above the Uppermost Aquifer

Per §257.60(a), the requirements of §257.60 apply to new or existing surface impoundments,
new landfills, and all lateral expansions of CCR units. The SQLF is classified as an existing
landfill according to the federal rule; therefore, the requirements of §257.60 do not apply.

2.2  8257.61 - Wetlands

Per §257.61(a), the requirements of §257.61 apply to new or existing surface impoundments,
new landfills, and all lateral expansions of CCR units. The SQLF is classified as an existing
landfill according to the federal rule; therefore, the requirements of §257.61 do not apply.

2.3  §257.62 - Fault areas

Per §257.62(a), the requirements of §257.62 apply to new or existing surface impoundments,
new landfills, and all lateral expansions of CCR units. The SQLF is classified as an existing
landfill according to the federal rule; therefore, the requirements of §257.62 do not apply.

2.4 8257.63 — Seismic Impact Zones

Per §257.63(a), the requirements of §257.63 apply to new or existing surface impoundments,
new landfills, and all lateral expansions of CCR units. The SQLF is classified as an existing
landfill according to the federal rule; therefore, the requirements of §257.63 do not apply.

2.5  8§257.64 — Unstable Areas

The federal CCR rule requires that CCR units not be located in an unstable area unless the
owner or operator demonstrates that recognized and generally accepted good engineering
practices have been incorporated into the design of the CCR unit to ensure that the integrity of
the structural components of the CCR unit will not be disrupted. Factors associated with soil
conditions resulting in significant differential settlement, geologic or geomorphologic features,
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and human-made features or events must be evaluated to determine compliance. This
demonstration was performed by reviewing geotechnical data, local geology, topography, and
evaluating human-made features at the SQLF.

Geotechnical explorations performed at the SQLF area identified deposits of low permeability
clay and silty clay above dolomite and limestone bedrock. Topography in the vicinity of the
SQLF is relatively flat with no areas of significant elevation change that would be prone to
instability due to erosional forces. The sheer quarry sidewalls have been exposed to erosional
forces and weathering for more than 150 years since quarrying operations were initiated,
however, these walls remain stable. The United States Geological Survey’s (USGS) National
Seismic Hazard Maps indicate that SE Michigan is a low hazard area for seismic impacts, and
the State of Michigan in general has had very few recorded incidents of seismic disturbance
with sufficient intensity to cause potential significant structural damage (Bricker, 1977).

Existing soil or bedrock conditions, geologic or geomorphologic features, or human-made
features or events resulting in significant differential settling or other forms of unstable
condition is not supported by this determination; therefore, it is TRC’s opinion that the SQLF is
not located in an unstable area, and is in compliance with the requirements of §257.64.
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Section 3
Conclusions

Based on the evaluation provided in this demonstration, the SQLF is in compliance with the
location restrictions provided in §257.60 through §257.64 of the CCR rule. No additional action,
justification, or demonstration is required to document compliance with the location restrictions
provided in the CCR rule after this demonstration has been placed into the operating record,
posted to the publicly-accessible website, and government notifications provided.
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Appendix A
Monitoring Well Boring Logs

TRC | DTE Electric Company Sibley Quarry Landfill
X:\WPAAM\PJT2\296702\0000\02 SQLF\R296702-SQLF.DOCX Final October 2018



ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

PROJECT No.: 1530539 / 0002

CLIENT: DTE
PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 2832.20 E: 2587.40
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-101 SHEET 1 OF 7

DRILLING DATE: 7/14/2015
DRILLING CONTRACTOR: Pearson Drilling Co.

DATUM: Local

INCLINATION: -90°

w 8 wo (g2 e BD-Bedding B P S on Rock Ep-Epidote  Py-Pyrite Si-Silt PIEZOMETER,
w O] = < [gR[FLrFau  FoFoiaion cuGuved K Sickensided Bi-Bioito Fe-Iron Qz-Quartz  Su-Sulphide] = STANDPIPE
< |- [ 6‘|_u SH-Sh?al CO-Contact UN-Undulating SM-Smooth Cl-Clay . Go-Gouge Sa—San'd‘ Oth-Other <—(| g © OR
O w o) z =\ | VN-Vein OR-Orthogonal ST-Stepped ~ Ro-Rough Ch-Chlorite Gr-Gravel  Se-Sericite 2o o
23 % = DESCRIPTION e S E'g 2| FR-Fracture CL-Cleavage  IR-Irregular  VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar =3 = THERMISTOR
i [5]2 ELEV. | 2 |<€ RECOVERY DISCONTINUITY DATA HYDRAULIC | =28 INSTALLATION
i = < z& RaD [ RACT conpucTviTy | £52
|= o agz
o512 2P (2| 5| oS | ol | % | eRos |oBReks| TveeanDsurrace | Kk omisee ==
X sl @ g |32 DESCRIPTION PR
2898 (889888930298 |0885 R
L o Grass/Gravel 615.23
(SC) CLAYEY SAND, 7 0.00 3
Heterogeneous, sub angular, trace to <) 3
some GRAVEL, poorly graded (0-10"), / Ed
well graded (10-58') / z
- /%
= 15 / -4
o| 8 / &
z(e /) B
2 S / g
- £|8 // 5" Black steel B
x|o /7 B 3
e / casing g
85 97 g
k=l /. bed
s / 24
- 30 Z E:
- 40 % g
- /
/ :
R I I oy I i e R AR R AR R AN YRS 5 H E
CONTINUED NEXT PAGE
= SOIL CLASSIFICATION SYSTEM:
DEPTH SCALE é? A Golder LOGGED: Stephen Tatum
1into 6t >, Zssociates CHECKED: B. Johnson




ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

PROJECT No.: 1530539 / 0002

CLIENT: DTE
PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 2832.20 E: 2587.40
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-101

DRILLING DATE: 7/14/2015
DRILLING CONTRACTOR: Pearson Drilling Co.

SHEET 2 OF 7

DATUM: Local

INCLINATION: -90°

T Sha Roughness _ Infili
8 E %E Jﬁz?)inl BD-Bedding PL—Pi'aenar PCo)-ngoiished IBr-glrIDrgen Rock Ep-Epidote  Py-Pyrite Si-Silt PIEZOMETER’
ﬂ (Ol § OE FLT-Fault FO-Foliation ~ CU-Curved  K-Slickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide . STANDPIPE
< |- [ P SH-Sh?ar CO-Contact UN-Undulating SM-Smooth Cl-Clay . Go-Gouge Sa—San'd‘ Oth-Other —lg © R
S W 5 Z -[Q@|VN-Vein  OR-Orthogonal ST-Stepped ~ Ro-Rough  Ch-Chlorite Gr-Gravel  Se-Sericite 3% O
[Z23m % = DESCRIPTION i S EE 2| FR-Fracture CL-Cleavage  IR-Irregular  VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar 3 = THERMISTOR
e =11 < | ELEV- [ = |<§ RECOVERY oo | FRecT DISCONTINUITY DATA HYDRAULIC | SZ ot INSTALLATION
o =13 = = T > INDEX CONDUCTMITY | 59 Z
8 |32 21T 1B |5 R | | % | eeRos | Rk Teemosureace | komsec | SEE
S ® © |@|g89s|s8es[88es|,208]| 88g | OESCRPTON 556 % |
- 50 -
(SC) CLAYEY SAND, 7 &
Heterogeneous, sub angular, trace to <) 3
some GRAVEL, poorly graded (0-10"), / g
well graded (10-58') (continued) / g
______________ % 557.23 &
(CL) SILTY CLAY 58.00 i
- el | F—m——-—-—-— — — — — — — 555.23 5" Black steel [
LIMESTONE, Homogeneous, 60.00 casing g
angular, calcareous 8
— 65 g
- i
£
3
o| ©
(48]
2
£|5
= 75|2|3
gl<
°
&
.:(:
— 80
— 85 4.75"
— 90
— 95
1w0opB---———— —— A= HHHHHH HHHE————— =44 H+—————- —
CONTINUED NEXT PAGE
= SOIL CLASSIFICATION SYSTEM:
DEPTH SCALE é? A Golder LOGGED: Stephen Tatum
1into 6t >, Zssociates CHECKED: B. Johnson




PROJECT No.: 1530539 / 0002

CLIENT: DTE

PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 2832.20 E: 2587.40
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-101

DRILLING DATE: 7/14/2015
DRILLING CONTRACTOR: Pearson Drilling Co.

SHEET 3 OF 7
DATUM: Local

INCLINATION: -90°

ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

DEPTH SCALE
1into 6 ft

E Golde
Ass‘())cial{es

W 8 = % g BD-Bedding glt‘-agr;ar 5&“&’&?5?;? gﬂlalrlﬁen Rock Ep-Epidote PIEZOMETER,
w O] = s QR FO-Foliation ~ CU-Curved  K-Slickensided Bt-Biotite Fe-Iron _ STANDPIPE
= |2 5 ?ICRE so, MR oRe B, of 398 or
3 |ol= 9 5 B |01 P Eracure G Cloman ™ Winoaiar VR Rough CaColcte He-temaiite. Orop-Guartz Felcspar EQE
2wz DESCRIPTION T SEEl gs [Rlres ey Roug ia pa rfaieg THERMISTOR
E il =] 2 < g€ RECOVERY Rao | FRACT DISCONTINUITY DATA zz8 INSTALLATION
orl= =z
a8 |82 ,é z |8 coren | | PERO3 [oOReiis| TYPE AND SURFACE o=
S ® s 8228|8828 |,o0a [ ngg| OESCRIPTON o
10 LIMESTONE, Homogeneous,
angular, calcareous (continued) : -
o i
[ 1
T i
[ 1 —
[ 1
105 - R
[ 1 .
[ 1
o i
o |
T ]
[ 1 —
[ 1
110 - B
[ 1 .
[ 1
o i
[ 1
T i
[ 1 -
[ 1
115 - B
L] .
[ 1
o i
[ 1
- i
[ 1 -
[ 1
120 o ]
[ 1 ~
s [ 1
o =5 b
£ L] i
o| 8 ]
r|Q - .
E 2 -
12582 - 4.75" 1
| X
) == -
=2 [ 1
o [ 1 T
& -
2 - T
[ 1 -
[ 1
130 - B
[ 1 .
[ 1
o i
[ 1
T i
[ 1 —
[ 1
135 o B
[ 1 ~
[ 1
o i
[ 1
T i
[ 1 -
[ 1
140 - R
[ 1 .
[ 1
o i
[ 1
T i
[ 1 -
[ 1
145 - R
L] .
[ 1
o i
[ 1
T i
[ 1 -
[ 1
5 --k——————— = H-——— 4444 +|————— - L4
CONTINUED NEXT PAGE
SOIL CLASSIFICAT

LOGGED: Stephen Tatum
CHECKED: B. Johnson




PROJECT No.: 1530539 / 0002

CLIENT: DTE

PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 2832.20 E: 2587.40
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-101

DRILLING DATE: 7/14/2015
DRILLING CONTRACTOR: Pearson Drilling Co.

SHEET 4 OF 7
DATUM: Local

INCLINATION: -90°

DEPTH SCALE
FEET

ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

155

160

165

170

175

180

185

190

195

200

National IM Server:GINT_GAL_NATIONALIM Unic

DEPTH SCALE
1into 6 ft

E Golde
Ass‘())cial{es

LOGGED: Stephen Tatum
CHECKED: B. Johnson

8 = %E BD-Bedding glt‘-agr;ar 5&“&’&?5?;? gﬂlalrlﬁen Rock Ep-Epidote Py PIEZOMETER,
O =t g [s!f=] FO-Foliation ~ CU-Curved  K-Slickensided Bt-Biotite Fe-Iron Qz-Quartz _ STANDPIPE
|- [ 6‘|_u - CO:Contacl UN_»UnduIallng SM-Smooth Cl—?lay . Go_—Gouge Sa—San'd‘ <—(l 9( g OR
0% g s (B i, ISR TR R SEE R S | EOS
Z|o DESCRIPTION a SEEl = e = Gth a pa riieg THERMISTOR
3|z < TE RECOVERY rap | FRACT. DISCONTINUITY DATA sz INSTALLATION
[ = L |z ol o INDEX z59
o= = z |9 CORE % | PERO3 TYPE AND SURFACE

% 5 2 |z O P DESCRIPTION .

LIMESTONE, Homogeneous,
angular, calcareous (continued) :
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
1
[ 1
[ 1
[ 1
1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
1
[ 1

s ]

o -

g ]
o| 8 ]
r|Q ]
8|5 3 .,
|5 1 4.75
| X
Qs ]
£|$ =

- [ 1

& -

2 =

[ 1
[ 1
[ 1
[ 1
[ 1
1
[ 1
[ 1
[ 1
[ 1
[ 1
[ ]
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
CONTINUED NEXT PAGE
SOIL CLASSIFICAT




ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

PROJECT No.: 1530539 / 0002

CLIENT: DTE

PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 2832.20 E: 2587.40

Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-101 SHEET 5 OF 7

DATUM: Local
DRILLING DATE: 7/14/2015
DRILLING CONTRACTOR: Pearson Drilling Co.
INCLINATION: -90°

T Shal Roughness I
8 = %E ngim BD-Bedding PL—Pi'aenar Po-upgoiished Dn&en Rock Ep-Epidote  Py-Pyrite si-silt PIEZOMETER,
ﬂ (O] s O|P|FLT-Fault FO-Foliation ~ CU-Curved  K-Siickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide] STANDPIPE
I o|F = S| sH-Shear  CO-Contact ~ UN-Undulating SM-Smocth  Cl-Clay Go-Gouge ~ Sa-Sand Oth-Other | 2O T
Or |o w o z 811 VN-Vein  OR-Orthogonal ST-Stepped  Ro-Rough Ch-Chlorite Gr-Gravel  Se-Sericite = 5 o OR
(201 > = DESCRIPTION i o E E 2| FR-Fracture CL-Cleavage  IR-Irregular VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar u'_.l ] % THERMISTOR
e =11 < | ELEV- [ = |<§ RECOVERY oo | FRecT DISCONTINUITY DATA HYDRAULIC §E§ INSTALLATION
o 2|5 = = INDEX CONDUCTMITY | 5O
|4 DEPTH w | Z| TotAL | soup DIP w.rt. Qg z
a a2 2 & | S| core% | corew * PER0.3 [cORe Axis| TYPE AND SURFACE k, misec
x = @ = DESCRIPTION %L 1
=) 2 T |g8er|889%[8828 0228|0888 bbb |
— 200
LIMESTONE, Homogeneous,
- angular, calcareous (continued) -
— 205 —
— 210 —
— 215 =
L 0 - 395.23 i
DOLOSTONE, Homogeneous, =] 22000
- angular, calcareous :E -
L = = i
L] =
A
2 i
-~ - | T
o| 8 w—
L r|Q v i
> =
gz = "
L 225 | E| & = 4.75 E
8|t ==
B £|2 — ]
] =
L s = 4
2 —
L s = 4
< i
L = T
=
=
— 230 EE; -
=
L - 4
1
1
L = 4
i
L = 4
=
-
E= 4
B =
v
— 235 EE; -
L E— i
=
i
L = 4
1
- D .
=
=
-
L == 4
i
=
— 240 EE; 1
=
L = 4
F—
- D .
v
L = T
1
=
=
L - 4
w—
1
— 245 EE; 1
=
L - 4
=1
=
L i 7
—
=
=
L = 4
w—
1
L = 4
=
v
s —— =+ 44444 +-—————1L L4
CONTINUED NEXT PAGE
= SOIL CLASSIFICATION SYSTEM:
DEPTH SCALE A G 0]. ] r LOGGED: Stephen Tatum
1into 6 ft V=4 'Associates CHECKED: B. Johnson




ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

CLIENT: DTE

PROJECT No.: 1530539 / 0002

PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 2832.20 E: 2587.40
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-101

SHEET 6 OF 7

DATUM: Local
DRILLING DATE: 7/14/2015
DRILLING CONTRACTOR: Pearson Drilling Co.
INCLINATION: -90°

T Shal Roughness I
8 = %E ngim BD-Bedding PL—Pi'aenar Po-upgoiished Dn&en Rock Ep-Epidote  Py-Pyrite si-silt PIEZOMETER,
w Ol s O|P|FLT-Fault  FO-Foliation ~ CU-Curved  K-Siickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide] STANDPIPE
< |- [ = [1y| SH-Shear  CO-Contact UN-Undulating SM-Smooth Cl-Clay Go-Gouge ~ Sa-Sand Oth-Other —IE(’E R
O w ) z o 811 VN-Vein  OR-Orthogonal ST-Stepped  Ro-Rough Ch-Chlorite Gr-Gravel  Se-Sericite e O
(201 % = DESCRIPTION i o g é 2| FR-Fracture CL-Cleavage  IR-Irregular VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar u'_.l ] % THERMISTOR
= = E
e =11 < | ELEV- [ = |<§ RECOVERY oo | FRacT DISCONTINUITY DATA HYDRAULIC | = ;§ INSTALLATION
== = 3 590
& |4 E DEPTH w I | ToTAL SOLID % INDEX I pip vrt, CO?:DUC/TMTY ogZz
a al= it & | 9| core% | core% PER 03 |core Axis| TYPE AND SURFACE » emisec
DD: s () o g seo|gses|ggec| ovs s DESCRIPTION IR
»n L |3839R |32 883388 [0w22R[888 2 2 2 2 |a<
— 250 [Z—
DOLOSTONE, Homogeneous, |
- angular, calcareous (continued) E— -
Vi
- — 1
]
]
]
L ] 4
]
]
- = 1
]
v
I— 255 = 1
]
]
L ] 4
i
]
]
L ] 4
v
]
L ] 4
]
]
]
L ] 4
]
=
| 260 = 4
Vv
L = 4
]
v
L i 4
]
v
L ] 4
]
]
- — 1
]
=
— 265 —— i
]
]
L ] 4
]
[
L ] 4
]
]
- — 1
]
]
]
- [ —
E—
4
I 270 = |
-
L v i
]
—_ - —
L - v i
i Vs
o v
o £ v i
o & o
Z|S ]
B 2 =] 4
gz H—
— 25| 2|3 — 4.75" B
e 14 [~
- w5 wa— .
(g =
e -
= [
I - =] N
& ]
- = =] u
< [~
E—
L 4 4
I
[
— 280 = i
]
]
L ] 4
]
i
]
L v 4
]
]
L ] 4
]
]
]
L i 4
]
v
| 285 = 4
]
L v 4
[
]
L i 4
]
[
L ] 4
]
]
]
L -~ 4
]
]
290 ] 4
=
]
L =~ 4
]
- o .
[
v
L = 4
]
]
L ] 4
=
]
| 205 ] 4
v
]
L i 4
]
]
[
L = 4
]
v
L ] 4
[
]
L ] 4
v
4
=] 31523
_300_______________ | e — e e e —_t et ——— e —— ] L e e g
CONTINUED NEXT PAGE
= SOIL CLASSIFICATION SYSTEM:
DEPTH SCALE A G l ] r LOGGED: Stephen Tatum
1into 6 ft 5 4 0 CHECKED: B. Johnson




ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

PROJECT No.: 1530539 / 0002 RECORD OF MONITORING WELL: MW-101 SHEET 7 OF 7

CLIENT: DTE DATUM: Local
PROJECT: Sil_)ley Quarry Closure DRILLING DATE: 7/14/2015
LOCATION: Sibley Quarry DRILLING CONTRACTOR: Pearson Drilling Co.

N: 2832.20 E: 2587.40
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

INCLINATION: -90°

DEPTH SCALE é? Golder

1into 6 ft

L7 Associates

a w |z Tyee, _ Shape  Roughness Infiling . ) o PIEZOMETER
o & |E&Z|N-voint  BD-Bedding  PL-Planar  PO-Polished  Br-Brocken Rock Ep-Epidote  Py-Pyrite Si-silt g
ﬂ (Ol § OE FLT-Fault FO-Foliation ~ CU-Curved  K-Slickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide] . STANDPIPE
z I = 2|in| SH-Shear  CO-Contact  UN-Undulating SM-Smooth  CI-Clay Go-Gouge ~ Sa-Sand Oin-Other | 4O OR
O ||y ) Z Q|| VN-Vein  OR-Orthogonal ST-Stepped ~ Ro-Rough  Ch-Chiorite  Gr-Gravel  Se-Sericite 28L
2 P DESCRIPTION p S E'é 2| FR-Fracture CL-Cleavage IR-Iiregular  VR-Very Rough Ca-Calcite He-HematiteQfsp-Quartz Feldspar £33 THERMISTOR
e =114 < | ELEV- [ = |<§ RECOVERY oo | FRecT DISCONTINUITY DATA HYDRAULIC §E§ INSTALLATION
o =5 = = INDEX CONDUCTMITY | 5O
|4 DEPTH w [T | Tota | soLp DIP wrt. ogz
a a2 2 it & | S| core% | corew * PER0.3 |coRe Axis| TYPE AND SURFACE k, misec
x sl ® = DESCRIPTION %L 1
S ® T |sger|s8er|888r|.228]0888 bbb |
— 300 n g
SANDSTONE, fine grained, well ...+ 300.00
sorted
— 305
o
£
@
o8
x|
HEB
30| 2| 8 4.75"
4
Qs
SE
=
2
©
=
— 315
L 30 . 295.23
End of Borehole. 320.00
— 325
— 330
— 335
— 340
— 345
— 350
= SOIL CLASSIFICATION SYSTEM:

LOGGED: Stephen Tatum
CHECKED: B. Johnson




ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

PROJECT No.: 1530539 / 0002 RECORD OF MONITORING WELL: MW-102 SHEET 1 OF 6
CLIENT: DTE DATUM: Local
PROJECT: Sibley Quarry Closure DRILLING DATE: 7/16/2015
Il:logégl;lgg‘ : Slggg:)arry DRILLING CONTRACTOR: Cascade Drilling
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015 INCLINATION: -90°
W 8 Wy g Iﬁfﬁ-m BD-Bedding gﬁﬁar sco)-ulgoiished gﬂlalriﬁen Rock Ep-Epidote  Py-Pyrite Si-silt PIEZOMETER,
w Ol < O|2|FLT-Fault  FO-Foliation  CU-Curved  K-Siickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide} . STANDPIPE
< |- [ 6‘|_u SH-Sh?al CO-Contact UN-Undulating SM-Smooth Cl-Clay . Go-Gouge Sa—San'd‘ Oth-Other <—(| g © OR
S W 5 z o3| vw OR-Orthogonal ST-Stepped ~ Ro-Rough  Ch-Chiorite Gr-Gravel  Se-Sericite 3%
7 3m % = DESCRIPTION p S EE 2| FR-Fracture CL-Cleavage IR-Iiregular  VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar =2 = THERMISTOR
e =11 < | ELEV- [ = |<§ RECOVERY wop | FRACT DISCONTINUITY DATA HYDRAULIC |2 I INSTALLATION
ol = = s [ C NDEX conpucTivITY [ 562
3 |82 g DE(:)TH 2|8 | Goms | % | % | Peros |QRMls| TvPEANDSURFACE | K cmisce &=
2 % © |2 |sse=|sser|s8sr|,00-|o8rg| OFSCRPION | v e v |l
0 Ground Surface 612.62
(CL) CLAY, Gravely CLAY, brown, 0.00 i
coarse gravel, stiff, w<pl, non-plastic. 3
#
; g
S|a :
2|0 7
8|< 2
3 5" Black steel [
= o N 33
§ § casing 3‘
10]=|0 &
e 8
3o i
Fls K
2
15 g
596.12 :
LIMESTONE, fossiliferous, light 16.50 g
gray, multiple stylolites. ~:;
3 —
20 i
4
25 i
5
30 i
5 i
]
£ i
3|2
R 475" -
3o
3B (2| 6 4
]
8 i
£
40 -
45 7 .
sopB--r-——-—-———————— —— HHHE—————— 44441t HH+}-————— L4
CONTINUED NEXT PAGE
= SOIL CLASSIFICATION SYSTEM:
DEPTH SCALE é? A Golder LOGGED: Brian Eustice
1into 6 ft V4 Zssociates CHECKED: B. Johnson




ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

PROJECT No.: 1530539 / 0002

CLIENT: DTE

PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 3821.60 E: 2394.

30
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-102 SHEET 2 OF &

DRILLING DATE: 7/16/2015

DRILLING CONTRACTOR: Cascade Dirilling

DATUM: Local

INCLINATION: -90°

T Shay hness  Infill
W 8 = % E ngim BD-Bedding PL—Pi'aenar sco)-ulgoiished Lr-:lalrlﬁen Rock Ep-Epidote  Py-Pyrite Si-Silt PIEZOMETER,
2|8 B (Gpliine romme clonm, Gmeme mme o, Zoer Gyl | STANDRRE
ZS — g w '5 Zo 8 &|Vn-vein OR-Orthogonal ST-Stepped N Ro-Rough Ch»c?l'ome Gr-csra.vgle Se-Sericite = 5 & OR
23 = DESCRIPTION i S E'g 2| FR-Fracture CL-Cleavage  IR-Iregular  VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar [ = THERMISTOR
E W 3 % f_( ELEV. | Z Eg RECOVERY rap | FRACT. DISCONTINUITY DATA o g;gsegk/lfw § % § INSTALLATION
Z|3 P N INDEX a9z
o512 2 (PERTL 8 || doRS | | % | PeRos |oBReis| TveEAND SURFACE | K. cmisee =
[ = (ft) g |3 DESCRIPTION PRI
333|883 | 888R| w22 | 888 2 2 2 2 o<
50 — -
LIMESTONE, fossiliferous, light
gray, multiple stylolites. (continued) -
55 8 —
554.12 T
LIMESTONE, brownish gray, many 58.50 4
large round fossils
60 —
549.72 |
LIMESTONE, gray, angular bedding _F=H 50
LIMESTONE, brownish gray, ’ g
horizontal bedding
65 9 —
70 —
10
5 ‘ 7
o
5| o 538.42 4
2 g LIMESTONE, brown, thin-very thin 74.20 ’
75(&|0| horizontal beddding 4.75 b
3|g 1
8 4
I~
8 4
=
534.02 4
LIMESTONE, gray, deformed 78.60 -
bedding, synclinal folding
80 —
530.42 4
LIMESTONE, gray, brecciated Al 52072
LIMESTONE, brownish gray, thin 82.90
horizontal bedding .
85 12 —
90 —
95 13 —
515.92 I ]
LIMESTONE, light gray, non-laminar EIE 96.70 R
bedding 514.82 i
LIMESTONE, gray to brownish gray, 97.80
horizontal wavy bedding -
wo—-~-———— —_— HHH——— —— - 444 H+-————— L
CONTINUED NEXT PAGE
= SOIL CLASSIFICATION SYSTEM:
DEPTH SCALE é? A Golder LOGGED: Brian Eustice
1into 6t 5 'Associates CHECKED: B. Johnson




ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

PROJECT No.: 1530539 / 0002

CLIENT: DTE
PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 3821.60 E: 2394.30
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-102 SHEET

DRILLING DATE: 7/16/2015
DRILLING CONTRACTOR: Cascade Dirilling

DATUM: Local

INCLINATION: -90°

3 OF 6

) w [oz|Tyee _ Shape Roughness  Irfilling . ) " PIEZOMETER,
w (o) [ S| | JN-Joint BD-Beqdl_ng PL-Planar PO-Pohshgd Br-B_rDt_:ken Rock Ep-Epidote  Py-Pyrite Si-Silt .
3 |8 B (Gpliine romme clonm, Gmeme mme o, ZSer Gyl | STANDRRE
ZS 4im 5 z —|Q¥[VNven  GR.Orthogonal ST.-Stepped — RoRough GheCriorite  Gr Gravel Se.Sericie EFS & OR
n E % = DESCRIPTION ] S g E ©l 2| FR-Fracture CL-Cleavage  IR-Iregular  VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar [ = THERMISTOR
e =11 i ELEV. | Z |< ¢ RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC | = s § INSTALLATION
& |3 2 DEPTH ] I | ToTAL SOLID RSfD INDEX [yt CONDUCTVITY | 5 8 E
o |9|z g (ft) Z | Q| core% | core% ° | PERO3 [core Axis| TYPE AND SURFACE k. em/sec -
2 % © |2 |sse=|sser|s8sr|,00-|o8rg| OFSCRPION | v e v |l
1 LIMESTONE, gray to brownish gray,
horizontal wavy bedding (continued) -
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deformed wavy bedding, many small 461.92
voids 150.70 N
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seam of mostly void spaces in gray i
Limestone I
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22 —
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small voids with crystals —
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LIMESTONE, gray, thin horizontal
- bedding, large crystal filled voids, -
many small voids throughout
B (continued) T
— 205 27 s
— 210 s
| 401.62 ]
LIMESTONE, gray-light gray, thicker 211.00
- (up to 0.5") wavy bedding I -
398.82
B LIMESTONE, grayish brown, thin 213.80 T
L 215 horizontal bedding 28 B
— 220 —
L |z _
o
- 13 ~
alg
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—225] (S8 29 4.75 N
3|2
B = 386.12 7
L 8 LIMESTONE, light gray, thick (~0.5") 226.50 ]
= wavy bedding 384.82
I black seam with fracture at base 227.90 7
- LIMESTONE, gray, thin horizontal -
bedding 382.62
— %0 LIMESTONE, light gray, many small 381.92 i
- black crystals, evidence of -
bioturbation. o ss002
B LIMESTONE, gray, thin mostly =170 b
- horizontal bedding 4
LIMESTONE, no layering, single
B bed, 7]
| 235 small black crystals 30 4
LIMESTONE, gray, thin mostly
B horizontal bedding, many small black N
| crystals i
L om0 372.62 ]
LIMESTONE, gray-blue, angular 240.00
- bedding until a stylolite at 240.6 where -
bedding becomes wavy and deformed 370.72
i LIMESTONE, gray, thin horizontal T
L bedding [ s69.72 i
LIMESTONE, gray, deformed il:,': 368.62
B bedding 244.00 T
— 245 LIMESTONE, gray, thin horizontal 367.32] 31 N
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B LIMESTONE, gray, deformed wavy T
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— 250 -
LIMESTONE, brownish gray- gray, 250.00
thick (1-6") deformed bedding, many
large crystals that do not react to HCI,
harder than 2 on Mohs hardness
scale.
I— 255 32
5
Q
5
a2
Bls \
—260[2|83 4.75
3o
2 o
= . .
8 many small white crystals easily
= scratched with fingernail
I— 265 33
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PROJECT No.: 1530539 / 0002 RECORD OF MONITORING WELL: MW-103 SHEET 1 OF 7
CLIENT: DTE DATUM: Local
PROJECT: Sil_)ley Quarry Closure DRILLING DATE: 7/15/2015
;95&223: :'g‘g (?“a"y DRILLING CONTRACTOR: Pearson Drilling Co.
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015 INCLINATION: -90°
w 8 Wy g Iﬁfﬁm BD-Bedding gﬁﬁar 5&“&’&?5?;5 gﬂlalriﬁen Rock Ep-Epidote  Py-Pyrite SieSilt PIEZOMETER,
o O =t s 9 2|FLT-Fault  FO-Foliation  CU-Curved  K-Slickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide} _ STANDPIPE
< |- [ E)‘Lu SH-Sh?ar CO-Contact UN-Undulating SM-Smooth Cl-Clay . Go-Gouge Sa—San'd‘ Oth-Other <—(l 9( © OR
(&) w o) z =\ | VN-Vein OR-Orthogonal ST-Stepped ~ Ro-Rough Ch-Chlorite Gr-Gravel  Se-Sericite 2o o
%] E % = DESCRIPTION ] S E'g 2| FR-Fracture CL-Cleavage  IR-Iregular  VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar [ = THERMISTOR
e b= & ELEV. | Z |< ¢ RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC | = 4] INSTALLATION
& i 3 % |pepTH jm I | TOTAL SOLID RSfD INDEX DIP w.rit CONDUCTIVITY | & 8 2
o |9g & (ft) Z | S| core% | core% ® | PERO3 [core Axis| TYPE AND SURFACE k, misec -
o ® * |=[sses|sses[s8898]0228]888 DESCRIPTION RN
0 Grass 604.67
(SC) CLAYEY SAND, //" 0.00 #
Heterogeneous, sub angular, medium / !
gravels in a FLY ASH SANDY CLAY / Ed
matrix, well sorted / -
______________ _(4 601.67 ;
ASH, Homogeneous, very fine 3.00 2
grained, FLY ASH, well sorted »,
______________ . 598.67 g
(SC) CLAYEY SAND, ?’ 6.00 g
Heterogeneous, sub-angular, medium / :
gravel, poorly sorted / §
______________ % 595.67 7
(CL) SILTY CLAY, Heterogeneous, 9.00 g
10 sub-angular, fine to medium to coarse, g
trace to some FLY ASH (9-15'), poorly gl
sorted g
15 »
20 “
- 4
of 8 #
x| #
2l » &
25 3| & 5" Black steel
€ casing i
=2 3
2 el
s g
% E
i:%
4 :'";
s
i
o= ] _A_________.___._.___ HHH - —— ] d4 444 ee—— 3 4
CONTINUED NEXT PAGE
= SOIL CLASSIFICATION SYSTEM:
DEPTH SCALE é? A TEG older LOGGED: Stephen Tatum
1into 6 ft V4 Zssociates CHECKED: B. Johnson




PROJECT No.: 1530539 / 0002

CLIENT: DTE

PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 4635.40 E: 83.10

Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-103

DRILLING DATE: 7/15/2015
DRILLING CONTRACTOR: Pearson Drilling Co.

SHEET 2 OF 7
DATUM: Local

INCLINATION: -90°

DEPTH SCALE
FEET

(GEOTECH STD) BEustice 9/14/15

C_DRILLHOLE

ique Project ID: Output Form:B

50

55

60

65

70

75

80

85

90

95

100

National IM Server:GINT_GAL_NATIONALIM Unic

DEPTH SCALE
1into 6 ft

Golder

Associates

8 = %E BD-Bedding glt‘-agr;ar 5&“&’&?5?;? gﬂlalrlﬁen Rock Ep-Epidote  Py- si-silt PIEZOMETER,
O] = s QR FO-Foliation ~ CU-Curved  K-Slickensided Bt-Biotite Fe-Iron QzQuartz  Su-Sulphide] _ STANDPIPE
Z/ 5 SR So. s o, e BSE, G 3eg o
9= 9 5 |8 E[Cle| FrReFracture CL—CIeavoagge IR-Irr:gﬂﬁ:? VR—V:'J)?Rough Ca-Calcite H&He}aﬁ(i(e lep-Qlulanz Feldspar EQS
Z(o DESCRIPTION T SEE| by THERMISTOR
3z < SE RECOVERY rap | FRACT. DISCONTINUITY DATA HYDRAULIC | S2i INSTALLATION
Z|5 = 5z ~on o INDEX CONDUC/TI\/ITY 592
E : SR e I o s o By
S ® s 8898|8898 | no20] 2% |-
(CL) SILTY CLAY, Heterogeneous, &
sub-angular, fine to medium to coarse, 2
trace to some FLY ASH (9-15'), poorly g
sorted (continued) ’3‘
&
Homogeneous, angular, coarse 2
grained, calcareous, LIMESTONE, L] il
poorly sorted, evidence of fossils (85'), L] =
darker grain colors (130-170") L] 24
1 23
T 5" Black steel [
- casing g
e
1 =4
1 X
e
- g
== g
[ 1
[ 1
[ ]
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
1
wn
2 T
of 8 [
Z|o 1
HE ==
2|8 [
o[ -
Qs
E|g =
o [ 1
5 1
E -
[ 1
1
[ 1
[ 1
- 4.75"
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ ]
[ 1
CONTINUED NEXT PAGE
SOIL CLASSIFICATION SYSTEM:

LOGGED: Stephen Tatum
CHECKED: B. Johnson




PROJECT No.: 1530539 / 0002

CLIENT: DTE

PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 4635.40 E: 83.10

Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-103

DRILLING DATE: 7/15/2015
DRILLING CONTRACTOR: Pearson Drilling Co.

SHEET 3 OF 7
DATUM: Local

INCLINATION: -90°

ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

DEPTH SCALE
1into 6 ft

E Golde
Ass‘())cial{es

W 8 = %E BD-Bedding glt‘-agr;ar 5&“&’&?5?;? gﬂlalrlﬁen Rock Ep-Epidote  Py- si-silt PIEZOMETER,
w O] = s QR FO-Foliation ~ CU-Curved  K-Slickensided Bt-Biotite Fe-Iron QzQuartz  Su-Sulphide] _ STANDPIPE
=[2G 5 gy Lol PRl | o
5 ol= 9 ; [BE|OS P Frinire O™ Bmena VAo Rough Cacais. Heamatie Oropuonz Feldspar EQS
2wz DESCRIPTION T SEEl 9 ki ery Roug ia pa rfaieg THERMISTOR
i 3 9 < SE RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC | S2i INSTALLATION
& Z|3 = 5z o R%D INDEX CONDUCTMITY [ Z02
4 &|2 é z2 |z e, PER 0.3 TYPE AND SURFACE k, cm/sec
S ® s 8898|8898 |no0] DESCRIPTION 2% |-
10 Homogeneous, angular, coarse
grained, calcareous, LIMESTONE, -
poorly sorted, evidence of fossils (85'), L]
darker grain colors (130-170') L
(continued) ]
[ 1
[ 1
[ 1
105 .
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
110 .
[ 1
[ 1
[ 1
[ 1
1
[ 1
[ 1
115 .
1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
120 1
[ 1
s [ 1
2 L]
o| 8 ]
r|Q -
E 2 -
12582 - 4.75"
| X
HE =
=2 [ 1
o [ 1
& -
2 =
[ 1
[ 1
130 .
[ 1
[ 1
1
[ 1
[ 1
[ 1
[ 1
135 .
[ ]
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
140 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
145 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
so—_-——————————— = —HHH+ |+ ——— —— 4 H+H+|—————- —
CONTINUED NEXT PAGE
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PROJECT No.: 1530539 / 0002 RECORD OF MONITORING WELL: MW-103
CLIENT: DTE
PROJECT: Sibley Quarry Closure DRILLING DATE: 7/15/2015

LOCATION: Sibley Quarry DRILLING CONTRACTOR: Pearson Drilling Co.
N: 463540 E: 83,10 o
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

SHEET 4 OF 7
DATUM: Local

INCLINATION: -90°

a wo (2| Type, _ Shape Roughness  Infilling . ) " PIEZOMETER
(o) [ S| | JN-Joint BD-Bedding PL-Planar PO-Polished Br-Brocken Rock Ep-Epidote  Py-Pyrite Si-Silt y
ﬂ olT g O|2|FLT-Fault  FO-Foliaion ~ CU-Curved  K-Slickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide] s STANDPIPE
< |- [ = [1;| SH-Shear  CO-Contact UN-Undulating SM-Smooth Cl-Clay Go-Gouge ~ Sa-Sand Oth-Other —lg © R
S |o i o zo 811 VN-Vein  OR-Orthogonal ST-Stepped  Ro-Rough Ch-Chilorite Gr-Gravel ~ Se-Sericite = SL Ol
» > = DESCRIPTION i o g E 2| FR-Fracture CL-Cleavage  IR-Irregular VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar I-||—-‘ ] % THERMISTOR
e =11 < |ELEV-[=|se RECOVERY oo | FRecT DISCONTINUITY DATA HvoRAuLIC | S 28 INSTALLATION
o 2|5 = = INDEX CONDUCTMITY | 5O
|4 DEPTH w | Z| TotAL | soup DIP w.rt. Qg z
a a2 2 it & | S| core% | corew * PER0.3 |coRe Axis| TYPE AND SURFACE k, misec
[ = M o = - o o DESCRIPTION P
2 L | 383R| 388|888 | w22k [888 2 2 2 2 |ax
— 150
Homogeneous, angular, coarse
grained, calcareous, LIMESTONE, -
poorly sorted, evidence of fossils (85'),
darker grain colors (130-170') T
(continued) i
— 155 —
I— 160 s
I— 165 s
I I 434.67 ]
Homogeneous, angular, medium to EZ; 170.00
coarse, DOLOSTONE = R
=N v
i i
o s
> F~—]
£ = 4
o8 T
x| i .
2l E=
=
— 175 (&3 = 4.75" E
ol F=—]
25 — B
Ils i
= o -
o Z=—
] i
= :Z: .
< s
v .
i
=
— 180 S 4
-
v
v ]
]
—
v T
i
- ]
v
v
i ]
o
-
I— 185 Fo— ]
7
s ]
-
—
= ]
—
s
— ]
-
v
i i
i
oo | e EZ—=] 41467 ]
Heterogeneous, fine to coarse 190.00
grained, abundant calcite crystals, -
LIMESTONE
— 195 —
20fp-t-----— — 1T HHH——— —— g HH+|-————- L
CONTINUED NEXT PAGE
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PROJECT No.: 1530539 / 0002

CLIENT: DTE

PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 4635.40 E: 83.1

0
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-103

DRILLING DATE: 7/15/2015
DRILLING CONTRACTOR: Pearson Drilling Co.

SHEET 5 OF 7
DATUM: Local

INCLINATION: -90°

DEPTH SCALE
FEET

DRILLING RIG
DRILLING METHOD

DESCRIPTION

COLOUR
% RETURN
<

Roughness  Infilli

Shape
BD-Bedding ~ PL-Planar  PO-Polished
FO-Foliation ~ CU-Curved  K-Slickensided Bt-Biotite Fe-Iron Qz-Quartz
CO-Contact UN-Undulating SM-Smooth
R OR-Orthogonal ST-Stepped  Ro-Rough
FR-Fracture CL-Cleavage _IR-Iregular  VR-Very Rough Ca-Calcite

No.

RECOVERY

(m/min)

STRATA PLOT
PENETRATION RATE

FLUSH

RQD FRACT.

SoLID % | ADEX
CORE % 03
sgeg |82 |n008

ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

210

215

220

225

230

235

240

245

250

TH-55 Rotary Rig
Air and Water Rotary (Casing:5"; )

Heterogeneous, fine to coarse
grained, abundant calcite crystals,
LIMESTONE (continued)

Homogeneous, angular, fine grained
matrix, LIMESTONE

CONTINUED NEXT PAGE

National IM Server:GINT_GAL_NATIONALIM Unic

DEPTH SCALE

1into 6 ft

E Golde
Ass‘())cial{es

Br-Bang@n Rock Ep-Epidote  Py-| Si-Silt PIEZOMETER’
Su-Sulphide] STANDPIPE
Cl-Clay Go-Gouge  Sa-Sand ot-other | 29T OR
Ch-Chlorite Gr-Gravel  Se-Sericite hye) %
He-Hematite Qfsp-Quartz Feldspar 5as THERMISTOR
DISCONTINUITY DATA HYDRAULIC | = 4] INSTALLATION
CONDUCTIVITY | 502
TYPE AND SURFACE k, cm/sec -
DESCRIPTION PR
22 |as
4.75"
SOIL CLASSIFICATION SYSTEM:

LOGGED: Stephen Tatum
CHECKED: B. Johnson




(GEOTECH STD) BEustice 9/14/15

C_DRILLHOLE

ique Project ID: Output Form:B

PROJECT No.: 1530539 / 0002

CLIENT: DTE
PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 4635.40 E:83.10
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-103

DRILLING DATE: 7/15/2015

DRILLING CONTRACTOR: Pearson Drilling Co.

SHEET 6 OF 7
DATUM: Local

INCLINATION: -90°

National IM Server:GINT_GAL_NATIONALIM Unic

Associates

Q w o |egz|Tyee " Shape Roughness  Infilling . i . PIEZOMETER,
(o) [ S| | JN-Joint BD-Bedding PL-Planar PO-Polished Br-Brocken Rock Ep-Epidote  Py-Pyrite Si-Silt
w O|lF < O|2|FLT-Fault  FO-Foliation  CU-Curved ~ K-Siickensided Bt-Biotite Fe-Iron QzQuarz  Su-Sulphide| STANDPIPE
< i [ I [1;| SH-Shear  CO-Contact UN-Undulating SM-Smooth Cl-Clay Go-Gouge ~ Sa-Sand Oth-Other | 2 QT
O w ) Z =|3|VN-Vein  OR-rthogonal ST-Stepped ~ Ro-Rough  Ch-Chiorite Gr-Gravel  Se-Sericite 53 OR
[o3m % = DESCRIPTION p S EE 2| FR-Fracture CL-Cleavage IR-Iiregular  VR-Very Rough Ca-Calcite He-HematiteQfsp-Quartz Feldspar =2 = THERMISTOR
e =11 < | ELEV- [ = |<§ RECOVERY oo | FRecT DISCONTINUITY DATA HYDRAULIC §E§ INSTALLATION
I |z s 5 INDEX conpucTviTy | 25
|4 DEPTH w | Z| TotAL | soup 9 DIP w.rt. ogz
& |5z 3 £ | 8| cones | corew | % |PERO3 |cORes| TYPEAND SURFACE [ k. cmisec
x = =] - - DESCRIPTION P
® T [se9s|8898|8898]|0200 | 388 ©ebb |,
- 250 - :
Homogeneous, angular, fine grained
matrix, LIMESTONE (continued) - B
[ 1
o i
[ 1
[ 1
[ 1 —
[ 1
I— 255 - ]
[ 1 ~
[ 1
o i
[ 1
T i
[ 1 —
[ 1
— 260 o E
[ 1 ~
[ 1
[ 1 .
[ 1
1
[ 1 .
[ 1
— 265 o E
L1 ~
[ 1
T i
[ 1
- i
[ 1 —
[ 1
- 270 o ]
L1 ~
— [ 1
& B E
2 L i
2|8 1
Z|2 [ 1 .
E 2 -
— 275 (&3 - 475" B
| X
8| [ i
Fle am
° [ 1 1
2
© [ 1
2 - i
[ 1 -
[ 1
— 280 o E
[ ] ~
[ 1
1 —
[ 1
T i
[ 1 —
[ 1
— 285 o E
[ ] ~
[ 1
T i
[ 1
[ 1
[ 1 .
I I L s1467 i
Homogeneous, angular, EE; 290.00
DOLOSTONE ::: .
i
i .
v
= i
=~
=
2
2 i
v
— 295 = i
2
I~
- i
1
i
v i
=~
=
-
I~ i
v
=~
= i
2
v
—soptbbb-— —— b+ —HHHHHHTH HHHE—————— 44144 H+}————- L4
CONTINUED NEXT PAGE
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PROJECT No.: 1530539 / 0002

CLIENT: DTE
PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 4635.40 E:83.10
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

DRILLING DATE: 7/15/2015
DRILLING CONTRACTOR: Pearson Drilling Co.

RECORD OF MONITORING WELL: MW-103

SHEET 7 OF 7
DATUM: Local

INCLINATION: -90°

DESCRIPTION

ELEV.

DEPTH SCALE
FEET
DRILLING RIG
DRILLING METHOD

STRATA PLOT

DEPTH
(ft)

No.
PENETRATION RATE

(m/min)

COLOUR
% RETURN

FLUSH

Type. )

JN-Joint BD-Bedding
FLT-Fault ~ FO-Foliation
SH-Shear  CO-Contact

FR-Fracture CL-Cleavage

Shape
PL-Planar

CU-Curved
UN-Undulating SM-Smooth
VN-Vein  OR-Orthogonal ST-Stepped
IR-Irregular

Roughness  Infilli
PO-Polished

Ro-Rough
VR-Very Rough Ca-Calcite

Br-Brocken Rock Ep-Epidote  Py-
K-Slickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide] STANDPIPE
C-Clay Go-Gouge ~ Sa-Sand Oth-Other
Ch-Chiorite Gr-Gravel  Se-Seri
He-Hematite Qfsp-Quartz Feldspar

ite Si-Silt PIEZOMETER,

OR
THERMISTOR

icite

RECOVERY

TOTAL SOLID
CORE % | CORE %

s o
8888 [8888

RQD
%

8888

FRACT.
INDEX
PERO0.3

0228

DISCONTINUITY DATA

DIP w.r.t.
CORE AXIS

888

TYPE AND SURFACE
DESCRIPTION

HYDRAULIC
CONDUCTIVITY
k, cm/sec

INSTALLATION

DIAMETRAL
POINT LOAD
INDEX (MPa)

1
2

— 305

— 310

— 315

— 320

— 325

— 330

— 335

— 340

— 345

— 350

Homogeneous, angular,
DOLOSTONE (continued)

R

NNNNNNNNNNNNNNNNNNNNNNNNNNNVNNNNNNNN NNV

294.67

4.75"

End of Borehole.

TH-55 Rotary Rig
Air and Water Rotary (Casing:5"; )

310.00

DEPTH SCALE
1into 6 ft

é Golder

L7 Associates

SOIL CLASSIFICATION SYSTEM:
LOGGED: Stephen Tatum
CHECKED: B. Johnson
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1into 6 ft

PROJECT No.: 1530539 / 0002 RECORD OF MONITORING WELL: MW-104 SHEET 1 OF 7
CLIENT: DTE DATUM: Local
PROJECT: Sibley Quarry Closure DRILLING DATE: 7/16/2015
hofgiggg‘: ES'Z';Y Soua"y DRILLING CONTRACTOR: Cascade Drilling
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015 INCLINATION: -90°
T Shay Roughness _ Infill
8 = % g Jmiim BD-Bedding PL-Pi'aenar Pg-upgoiished Lr-:lalrlﬁen Rock Ep-Epidote  Py-Pyrite si-silt PIEZOMETER,
ﬂ Ol s O|P|FLT-Fault FO-Foliation ~ CU-Curved  K-Siickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide] _ STANDPIPE
< |- [ E)‘l‘u SH-Shgar CO-Contact UN-Undulating SM-Smooth Cl-Clay . Go-Gouge Sa—San'd‘ Oth-Other <—(l 9( © OR
S |o i o Z Q|- OR-Orthogonal ST-Stepped  Ro-Rough Ch-Chlorite Gr-Gravel  Se-Sericite =3 %
o |2 = DESCRIPTION i S E'g 2| FR-Fracture CL-Cleavage  IR-Iregular  VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar pas THERMISTOR
';_: w 3 % < ELEV. | 2 S E| RECOVERY rap | FRACT. DISCONTINUITY DATA HYDRAULIC § E § INSTALLATION
g 2|2 = = C INDEX CONDUCTVITY [£062
&2 & DE:TH 2 8| RS | comew | * | PErO3 [OReiis| TYPEAND sURFAcE | k. cmisec v=
[ = (ft) [ = DESCRIPTION ¢« e 1 og
2 T |g8er|889%[8828 0228|0888 bbb |
L o Ground Surface 605.98
Topsoil E== &
E=Z] 604.98 ::
CLAY with gravel, brown-dark 1.00 3
brown, firm, w<pl, dry, becomes stiff at %
3ft g
24
1
L 600.98 &
Gravelly CLAY, dark brown-dark 5.00 S
gray, friable, noncohesive, non-plastic, g
dry 598.98 g
Gravelly CLAY, dark brown-gray, 7.00 -
cohesive, w>pl, small to large gravel i
— 10 g
2 :
— 15 " : &
6" seam of small angular gravel with &
clay at 15ft oS
— 20 g
~ 3 s
5|¢ i
2|3 g
&£ S
L 25|35 5" Black steel
HE casing i1
O| ® =4
Z|o pad
1 #
8|e ot
=15 é
2] &
— 30 E:
I i
— 40 ’";
g
I 45 &
3
|
556.98| © g
EIE 49.00 ::
I T o _ 4t 1 I 1 I A A (A A Y bsd .
CONTINUED NEXT PAGE
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PROJECT No.: 1530539 / 0002 RECORD OF MONITORING WELL: MW-104 SHEET 2 OF 7

ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

CLIENT: DTE DATUM: Local
PROJECT: Sil_)ley Quarry Closure DRILLING DATE: 7/16/2015
hofgiggg‘- ES'Z';Y Soua"y DRILLING CONTRACTOR: Cascade Drilling
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015 INCLINATION: -90°
T Shay hness  Infill
8 wo|gg Jmiim BD-Bedding PL-Pi'aenar sco)-ulgoiished Lr-:lalrlﬁen Rock Ep-Epidote  Py-Pyrite si-silt PIEZOMETER,
w ] E |3 adir F ° roc .
w Ol s 9 2| FLT-Fault  FO-Foliation ~ CU-Curved  K-Slickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide] s STANDPIPE
< |- [ E)‘Lu SH-Shgar CO-Contact UN-Undulating SM-Smooth Cl-Clay . Go-Gouge Sa—San'd‘ Oth-Other <—(l E‘( © OR
Or |o w o Z =[S | VN-vein  OR-Orthogonal ST-Stepped ~ Ro-Rough Ch-Chlorite Gr-Gravel  Se-Sericite =3 %
o |2 = DESCRIPTION i S E'g 2| FR-Fracture CL-Cleavage  IR-Iregular  VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar 5as THERMISTOR
';_: w 3 % < ELEV. | 2 S E| RECOVERY rap | FRACT. DISCONTINUITY DATA HYDRAULIC § E § INSTALLATION
o 2|5 = [ - C INDEX CONDUCTVITY [£062
8 |52 & DE(:)TH 2 8| RS | comew | * | PErO3 [OReiis| TYPEAND sURFAcE | k. cmisec &=
=) ® © |@|g89s|s8es[88es|,208]8g | OESCRPTON e bo [
50 [=
g LIMESTONE, gray-dark gray,
2 crystalline, some shell fragments, thin
S horizontal bedding (continued)
3 § 6 5" Black steel
Ela casing
2
I~
g
55 =
7
60 —
abundant white shells 8 i
65 —
9 4
antiform folded bedding 68-69ft 7
70 —
534.38 7
LIMESTONE, thick horizontal 71.60 -
bedding, weathered, many small
voids, reacts strongly to HCI Highly 532.28 T
reactive to HCL. 73'70 i
LIMESTONE, brownish gray-gray,
75 thin horizontal bedding, many fractures 10 N

along bedding plane, mild reaction to

T
E -\ HC! Medium reaction to HCL. % 529.58 ]
e g No recovery. Driller reported that 7640 i
2]10| interval felt like void 4.75"
2|9 527.58 ]
= LIMESTONE, gray-brown, thin 78.40 i
8 angular bedding, reacts well to HCI
80 |F Highly reactive to HCL. i
522.48 T
SANDSTONE, brown, fine grain, 83.50 i
massive layering, porous, very slight
85 reaction to HCI Low to no reaction to 52038 1! .
HCL. _ 35.60 i
SANDSTONE, light brown-gray, fine
grain, thin bedding, very porous, slight i
to no reaction to HCI Low to no
reaction to HCL. T
90 4
95 12 -
507.33 7
LIMESTONE, gray, thin horizontal 98.65 4
bed, stylolites
Il e e —_— HHT——— —— — a4 H+]—————- o
CONTINUED NEXT PAGE
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ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

PROJECT No.: 1530539 / 0002

CLIENT: DTE
PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 1949.90 E: 221.90
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-104

DRILLING DATE: 7/16/2015
DRILLING CONTRACTOR: Cascade Dirilling

SHEET 3 OF 7
DATUM: Local

INCLINATION: -90°

w 8 Wy g R-'f)im BD-Bedding glt‘-agr;ar 5&“&’&?5?;? gﬂlalriﬁen Rock Ep-Epidote  Py-Pyrite Si-Silt PIEZOMETER,
] O =t < |Op[FLTFaut FO-Foliation  CU-Curved KSiickensided Bt-Biotte Y QzQuartz Su-Sulphide] _ STANDPIPE
< |- [ = SH-Shgar CO-Contact UN-Undulating SM-Smooth Cl-Clay . Go-Gouge Sa—San'd‘ Oth-Other | 2 QG
O |o|Y o Z =|3@|VN-Vein  OR-rthogonal ST-Stepped ~ Ro-Rough  Ch-Chiorite ! Sericite EX g OR
» > = DESCRIPTION i o g E 2| FR-Fracture CL-Cleavage  IR-Irregular VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar I-||—-‘ : = THERMISTOR
i [5]2 ELEV. | 2 |<€ RECOVERY DISCONTINUITY DATA HYDRAULIC |=Z& INSTALLATION
i = < z& RaD [ RACT conpucTviTy | £52
=3 o =z
2 |32 21T 1B |5 R | | % | eeRos | RReKi e mosureace | komsec | TEE
o ® * |=[sses|sses[s8898]0228]888 DESCRIPTION RN
— 100
505.08
Interbedded layers of brown 100.90 7
SANDSTONE and gray LIMESTONE, 4
1-5mm thick horizontal layers, many
fractures T
— 105 13 -
499.38 7]
LIMESTONE, gray-light brown, thin 106.60 .
horizontal layers —
brecciated limestone from T
107.9-108.1 ft i
— 110 4
494.98 |
LIMESTONE, gray, thick bedding, 111.00
wavy stylolites -
493.28
LIMESTONE, gray-light brown, thin 112.70 B
horizontal bedding i
— 115 490.68| 14 —
LIMESTONE, gray-brown, very 115.30 |
porous, many voids, large crystals
487.78 4
Interbedded SANDSTONE and 118.20
LIMESTONE T
— 120 485.68 B
LIMESTONE, gray-brown, thin 120.30 |
horizontal bedding 48418
SANDSTONE, brown, porous, thick 121.80 u
E bedding, weathered, little to no i
o reaction to HCI Low to no reaction to
é o[ HCL. 481.73 4
g
. - :-% BRECCIA, limestone fragments 480.88 45 475" i
§ g| Interbedded SANDSTONE and 125.10 :
2(*| LIMESTONE, brown-gray, porous, -
1 angled bedding to 127.2ft horizontal to
8 4
= 130ft
L 150 .| 47598 |
LIMESTONE, light brown, fine grain, 130.00
porous, thick bedding, reacts to HCI -
Medium reaction to HCL.
— 135 16 -
— 140 4
462.88 4
BRECCIA, limestone, brittle % 143.10 |
461.38 4
— 145 LIMESTONE, light brown-gray, thin 144.60( 17 B
bedding, many sinuous stylolites 459.98
LIMESTONE, crystalline, light gray, 146.00
thick bedding, reacts well to HCI Highly -
reactive to HCL.
S I 455.98 - B O O O O O N | L]
CONTINUED NEXT PAGE
= SOIL CLASSIFICATION SYSTEM:
DEPTH SCALE é? A Golder LOGGED: Brian Eustice
1into 6 ft V4 Zssociates CHECKED: B. Johnson




> (GEOTECH STD) BEustice 9/14/15

C_DRILLHOLE

ique Project ID: Output Form:B

National IM Server:GINT_GAL_NATIONALIM Unic

PROJECT No.: 1530539 / 0002

CLIENT: DTE
PROJECT: Sibley Quarry Closure
LOCATION: Sibley Quarry

N: 1949.90 E: 221.90
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015

RECORD OF MONITORING WELL: MW-104

DRILLING DATE: 7/16/2015

DRILLING CONTRACTOR: Cascade Dirilling

SHEET 4 OF 7
DATUM: Local

INCLINATION: -90°

Associates

T Shay Roughness _ Infill
8 = % E ngim BD-Bedding PL—Pi'aenar Pg-upgoiished Lr-:lalrlﬁen Rock Ep-Epidote  Py-Pyrite Si-Silt PIEZOMETER,
I O FLT-Fault ~ FO-Foliation CU-Curved K-Slickensided Bt-Biotite Fe-lron Qz-Quartz Su-Sulphide]
w ) < 2 . STANDPIPE
< |- [ Sm SH-Shgar CO-Contact UN-Undulating SM-Smooth Cl-Clay . Go-Gouge Sa—San'd‘ Oth-Other <—(l 9( © OR
S |o i o Z (8w OR-Orthogonal ST-Stepped ~ Ro-Rough Ch-Chlorite Gr-Gravel  Se-Sericite =3 %
23 = DESCRIPTION i S E'g 2| FR-Fracture CL-Cleavage  IR-Iregular  VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar 5as THERMISTOR
e =11 < |ELEV-[=|se RECOVERY oo | FRecT DISCONTINUITY DATA HvoRAuLIC | S 28 INSTALLATION
g =1 = = C INDEX CONDUCTVITY [£062
4 |5 S (PEPTHL (2| 8| aom | e, | % | eeros |Qhke| Tvee anosuRrace | kcmisec &=
4 = (f) g2 DESCRIPTION ooy 1
a 2 T [389]]|8828|8898[029R]o888 e bbb o
— 150 - — -
DOLOSTONE, light gray-whitish, thin - 2=  150.00
horizontal-wavy bedding, reacts to HCI :EE -
when scratched Low to no reactionto =4
HCL. = T
i
- 4
—<
—<
4] -
—
i
155 EE—=| 4s058| 18 7
LIMESTONE, dark gray, very 449.88 B
weathered/crumbly, many voids and 156.10
fractures, abundant mineralization -
LIMESTONE, gray-light brown, thin i
horizontal bedding
— 160 —
[T 1] 44258 4
DOLOSTONE, light gray with light = 16340 i
brown and black swirling, reacts to HCI :EE
— 165 when scratched Low to noreactionto [ 19 B
HCL. i
s T
D
4]
— T
—<
—<
4] -
—
—<
= 4
—<
i
— 170 =] 43558 1
LIMESTONE, light gray, thin 170.40 i
horizontal - wavy bedding, weathered,
voids -
5 i
o
H 4
3|2
- i i 430.88{ o 4.75" 1
S5lo , brownish gray, thin .
E LIMESTONE, b h gray, thi 175.10
2|%| horizontal bedding, some small voids, N
-f% reacts to HCI Highly reactive to HCL. i
=
— 180 —
— 185 21 —
416.98 ]
LIMESTONE, gray, crystalline, thin 189.00
— 190 horizontal bedding, many stylolites -
becomes more fine grain than
crystalline 7
— 195 22 —
200p-Hpb-—-— =4 — — H - ——— —— 4444 H+-————- L
CONTINUED NEXT PAGE
= SOIL CLASSIFICATION SYSTEM:
DEPTH SCALE é? A Golder LOGGED: Brian Eustice
1into 6 ft V4 CHECKED: B. Johnson




ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

PROJECT No.: 1530539 / 0002 RECORD OF MONITORING WELL: MW-104 SHEET 5 OF 7
CLIENT: DTE DATUM: Local
PROJECT: Sil_)ley Quarry Closure DRILLING DATE: 7/16/2015
;‘?fgiggg‘: ES'Z';Y Soua"y DRILLING CONTRACTOR: Cascade Drilling
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015 INCLINATION: -90°
W 8 = % E R-'f)im BD-Bedding glt‘-agr;ar 5&“&’&?5?;? gﬂlalriﬁen Rock Ep-Epidote  Py-Pyrite Si-Silt PIEZOMETER,
w olT g 9 2| FLT-Fault  FO-Foliation ~ CU-Curved  K-Slickensided Bt-Biotite Fe-Iron Qz-Quartz Su-Sulphide] s STANDPIPE
< |- [ 6‘|_u SH-Shgar CO-Contact UN-Undulating SM-Smooth Cl-Clay . Go-Gouge Sa—San'd‘ Oth-Other <—(l 9( g OR
O o w o A % =\ | VN-Vein OR-Orthogonal ST-Stepped ~ Ro-Rough Ch-Chlorite Gr-Gravel  Se-Sericite ros
(201 > = DESCRIPTION i o = E 2| FR-Fracture CL-Cleavage  IR-Irregular VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar I-||—-‘ as THERMISTOR
';_: w5 % < ELEV. | 2 S E| RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC § E & INSTALLATION
& i 3 2 DEPTH I I | ToTAL SOLID RSfD INDEX DIP w.rt CONDUCTVITY | 5 8 2
o |9|z g (ft) Z | Q| core% | core% ° | PERO3 [core Axis| TYPE AND SURFACE k. em/sec -
2 % © |2 |sse=|sser|s8sr|,00-|o8rg| OFSCRPION | v e v |l
— 200 - -
LIMESTONE, gray, crystalline, thin
- horizontal bedding, many stylolites -
(continued)
I weak to no reaction to HCI Low to no 403.48 T
| reaction to HCL. 202.50 i
fractured zone, many
- broken/crushed pieces -
L 205 LIMESTONE, light gray, thin-thick 2 i
bedding, some stylolites, reacts to HCI
- Highly reactive to HCL. 4
— 210 —
395.08
B LIMESTONE, crystalline, light Fr 30428 7
- gray-blue layered, thin horizontal 211.70 4
bedding
I LIMESTONE, dark gray-brown, o 7
| thick-thin wavy deformed bedding, i
reacts when scratched. Low to no 391.28
— 215 reaction to HCL. 214.70 =
| LIMESTONE, light gray-gray, thin i
horizontal bedding, many small thin
- voids, likely crystals that were -
dissolved.
— 220 I —
L 25 4
L |z _
o
B HE 381.58 4
| g|8| LIMESTONE, thin wavy bedding, 224.40 " i
25 5 § thickening with depth 280,08 475
B = LIMESTONE, brecciated - I 7
- .K_E LIMESTONE, solid gray layer 226.50 4
B Stylolite ~0.5" thick with fractures on % i
either side
- LIMESTONE, light gray-gray, B
- thin-thick horizontal-wavy bedding i
— 235 27 —
— 240 —
— 245 s60.8| 2 —
o LIMESTONE, fine grain, light brown, 245.60 i
thin horizontal bedding, porous, many
B voids, abundant white non reactive T
| crystals i
s —_— HHH——— —— - 4444 H+-————- L
CONTINUED NEXT PAGE
= SOIL CLASSIFICATION SYSTEM:
DEPTH SCALE é? A 2 Golder LOGGED: Brian Eustice
1into 6 ft V4 Zssociates CHECKED: B. Johnson




ique Project ID: Output Form:BC_DRILLHOLE (GEOTECH STD) BEustice 9/14/15

National IM Server:GINT_GAL_NATIONALIM Unic

DEPTH SCALE é? Golder

1into 6 ft V=4 :Associates

SOIL CLASSIFICATION SYSTEM:

LOGGED: Brian Eustice
CHECKED: B. Johnson

PROJECT No.: 1530539 / 0002 RECORD OF MONITORING WELL: MW-104 SHEET 6 OF 7
CLIENT: DTE DATUM: Local
PROJECT: Sibley Quarry Closure DRILLING DATE: 7/16/2015
LOCATION: Sibley Quarry DRILLING CONTRACTOR: Cascade Drilling
sNere%?éadoed E&:%%?E’gr?ergy's Surveying Service, Dated 8/26/2015 INCLINATION: -90°
W 8 = %E R-'f)im BD-Bedding glt‘-agr;ar 5&“&’&?5?;? gﬂlalrlﬁen Rock Ep-Epidote  Py-Pyrite si-silt PIEZOMETER,
w O] = S [gR|FLTFaut  FO-Folation  CU-Curved K-Sickensided Bt-Biotte Fe-Iron QzQuartz  Su-Sulphide] _ STANDPIPE
2 |z 5 SR So. e s oh, e BSE, 6399 or
5 ol= 9 G Z[Ols| FR escture G Clomea oy Voo Rough oG, Heviematie Qo Feldspar EQS
2wz DESCRIPTION T SEEl cd ki ery Roug ia pa rfaieg THERMISTOR
,:EE 3 % f_( ELEV. S E RECOVERY rap | FRACT. DISCONTINUITY DATA HYDRAULIC 553 INSTALLATION
== = =
N (ol e g e [l | | 4RSS [t weemosumeace | kemeee |32
[ = (ft) w § DESCRIPTION PRI
23898 [8828 8898|0228 | o888 85 b% |,
— 250 —
LIMESTONE, fine grain, light brown,
thin horizontal bedding, porous, many -
voids, abundant white non reactive L]
crystals (continued) L
[ 1
[ 1
[ 1
[ 1
— 255 T 29
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
— 260 .
[ 1
[ 1
[ 1
[ 1
1
[ 1
[ 1
— 265 . 30
1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
— 270 1
[ 1
[ 1
[ 1
= [ 1
3 1
=
32 -
— 275 | B[S - 31 4.75"
HE o
v 1
8 -
= [ 1
[ 1
[ 1
[ 1
— 280 .
[ 1
[ 1
1
[ 1
[ 1
[ 1
[ 1
— 285 . 32
[ ]
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
— 290 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
— 295 1 33
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
sop—-4~p—————-—-—- —_— HHE——— —— s T e s e o e e —
CONTINUED NEXT PAGE
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DEPTH SCALE é? Golder

1into 6 ft

L7 Associates

PROJECT No.: 1530539/ 0002 RECORD OF MONITORING WELL: MW-104 SHEET 7 OF 7
CLIENT: DTE DATUM: Local
PROJECT: Sibley Quarry Closure DRILLING DATE: 7/16/2015
hofgiggg‘: ES'Z';Y Soua"y DRILLING CONTRACTOR: Cascade Drilling
Survey Provided by: DTE Energy's Surveying Service, Dated 8/26/2015 INCLINATION: -90°

T Sha hness _ Infill
w 8 w %E Aeint BD-Bedding PL.Aranar sco)-ulgoiished Lr-:lalrlﬁen Rock Ep-Epidote  Py-Pyrite Si-silt PIEZOMETER,
w o|f < [gR[FLrFau  FoFoiaion cuGuved K Sickensided Bi-Bioito Fedron  QzQuartz  Su-Sulphide) = STANDPIPE
< |- [ =y SH-Sh?al CO-Contact UN-Undulating SM-Smooth Cl-Clay . Go-Gouge Sa—San'd‘ Oth-Other | = g © R
3 w 5 z (9w OR-Orthogonal ST-Stepped ~ Ro-Rough ~ Ch-Chlorite  Gr-Gravel  Se-Sericite EF O
7 3m % = DESCRIFTION p S EE 2| FR-Fracture CL-Cleavage  IR-Irregular  VR-Very Rough Ca-Calcite He-Hematite Qfsp-Quartz Feldspar EJE THERMISTOR
e =114 < | ELEV- [ = |<§ RECOVERY oo | FRecT DISCONTINUITY DATA HYDRAULIC §E§ INSTALLATION
Nl = s £=l ¢ fyas) coNpucTVITY | 552
o512 2 (PERTL 8 || doR | | % | PeRos |oReis| TveEAND SURFACE | K. cmisee ==
[ = (ft) g |3 DESCRIPTION PRI
2898|8898 |8893| 0208885 beb® |
— 300 —
LIMESTONE, fine grain, light brown,
thin horizontal bedding, porous, many
voids, abundant white non reactive
_ crystals (continued)
z
o
5
a2
— 305 | B[S 3 475"
slo
s '8
]
g
2
295.98
310 310.00
End of Borehole.

I 315

I 320

I 325

I 330

I 335

I 340

— 345

I 350

= SOIL CLASSIFICATION SYSTEM:

LOGGED: Brian Eustice
CHECKED: B. Johnson








































SOIL BORING WELL CONSTRUCTION LOG 231828.0002.GPJ TRC_CORP.GDT 265513.0000.0000 4/14/17

©OTRC

WELL CONSTRUCTION LOG

WELL NO. MW-108A
Page 1 of 4
Facility/Project Name: Date Drilling Started: Date Drilling Completed: Praject Number:
DTE: Sibley Quarry CCR 1/23117 1/24117 265513.0000.0000
Drilling Firm: Drilling Method: Surface Elev. (ft) TOC Elevation (ft) | Total Depth {ft bgs) | Borehole Dia. {in)
Pearson Drilling - Mud/Air Rotary 590.5 594.06 300.0 10.625"/5.625"
Boring Location: N of King Road Approximatiey 20 feet W of E access drive to Personnet Driling Equipment:
substation, 10 feet S of substation fence. Logged By - J. Krenz
N: 17417 E: 1821.55 Driller - B. Pearsan GEFCO 30K
Civil Town/Citylor Village: | County: State: Water Level Observations:
While Drilling: Date/Time _1/24/1700:00 ¥/ Depth (ft bgs) _50.00
Trenton Wayne MI After Drilling: Date/Time _1/25/17 10:00 ¥ Depth (ftbgs) _49.16
SAMPLE
gl 2lh LITHOLOGIC 2|2
— i
wl |32 DESCRIPTION 3| § | COMMENTS
1470 BT = . Q =<
wrl z Sl =z T | D
o] = [ o o —
20| O o o Q é o
=2z L o L 2]
Z4|( £ | @ | O ; 5| ao | =2
CLAY mostly clay, trace to few sand, medium to high
1 1 plasticity, brown {(10YR 5/3), no odor.
csfl 1% 4 Change to few fine to coarse sand at 2.5 feet. /
: Change to few fine to medium sand, trace gravel, low to med cL / 4
] plasticity, stiff at 6.5 feet.
10 Change to gray (10YR 5/1) at 10.0 feet.
1 A
) 1~ "CIAY WITH SAND mostly clay, ittie medium to coarse sand, A
csfll '® | low plasticity, gray (10YR 5/1), no odor, soft. A
207 Change fo trace fine gravel at 20.0 feet. g
| cL j
30— A1 11
i /
| CLAY mostly clay, trace to few fine to medium sand, gray
(10YR 5/1), medium to high plasticity, no odor, low density. cL / A
3 1T - A
csjl 1% { LIMESTONE gray to white, fow reaction to HG. -
7 Change to medium reaction to HCI at 40.0 feet. : |
{ SANDSTONE medium grained, grayish brown (10YR 5/2), no~ ]
| reaction to HCI. 4
] Suface casing set at 47.0
RN feet below ground surface.
e e o e e — —— — BT Open hole beneath surface
4 LIMESTONE dark gray (10YR 4/1), low reaction with HCI. I | casing.
csll 100 . I :
1 [
] |
J [
: [
%71 Change to light gray (10YR 7/2) at 60.0 feet. .
- | |
A P | "SANDSTONE fine to medium grained, light brownish gray S
cs (10YR 6/2), no reaction to HCI.
70—
Signature: f Firm: TRC Environmental
. Fax

Checked\/B/y: C. Scieszka

,%7/ H-1317




SOIL BORING WELL CONSTRUCTION LOG 231828.0002.GPJ TRC _CORP.GDT 265513.0000.0000 4/14/17

WELL CONSTRUCTION LOG

©TRC
\ 7 WELL NO. MW-108A
‘ Page 2 of 4
SAMPLE
gLk LITHOLOGIC 0|2
wl z 13| E DESCRIPTION S| E| comments
co |l w | 8 ) 2 o | £
1T > < T T =]
BE o} z e W o -
=0 | © O [« 5] é o
22 |T] '} Lt L]
Zd| @ | @ o =T =
1 SANDSTONE N
80— ::'-:'-:':_-'.'
o 1 change to gray (10YR 5/1) at 88.0 feet,’
{1 Change to grayish brown (10YR 5/2} at 95.0 feet. 5
1007 Change to medium grained, pale brown (10YR 6/3), no reaction 3
7 to HCl at 100.0 feet. RN
1104
1 Change to grayish brown (10YR 5/2) at 166.0 feet. o
120— 5
{ DOLOSTONE gray (10YR 5/1), na reaction to HCL.— 7 S '
- / /
130 7
4 !
7
. 7
7
T 7
/
1 7
w- -
4 LIMESTONE grayish brown (10YR 5/2), slight reaction to HCI. | I
B | |
1 Change to light gray (10YR 7/1), no reaction to HCI at 146.0 ' I
1 feet. I
150 | [
. |
|
_ | I
1 Change 1o gray (10YR 6/1) at 156.0 feet. | [
i [
— |
160 I
y |
|
] |
i i
|
1




SOIL BORING WELL CONSTRUCTION LOG 231828.0002.GPJ TRC_CORP.GDT 265513.0000.0000 4/14/17

ﬂ WELL CONSTRUCTION LOG
(k TRC WELL NO. MW-108A
- Page 3 of 4
SAMPLE
gle|k LITHOLOGIC ¢ |3
wlz| 3K DESCRIPTION S| & | COMMENTS
o | W 8 Z e <
ar| 3 z | £ w | 2|2
32138 & 2| 2| @
Za | @ @ a 2 4 =3
[
170~ 1~ "SANDSTONE fine to medium grained, pale brown (TOVR ~~ Bt
1 6/3). no reaction to HCI.
[ LIMESTONE gray (10YR5/1), slight reaction to HCI. [ |
i |
180 T
. [
1 |
[
| [
I
. | :
180 — I
[
A [
i 1
{  'SANDSTONE medium grained, brown (10 YR 5/3), no ST
reaction to HCI, R
200 N
210 :;'
{ "DOLOSTONE brown (10YR 4/3), slight reaction to RCL.— ~  ~ 7 - /
] 7
7
220 /
] 7
7
1 7
7
. / /
1 /
230 / 7
i 7
7
- / /
| SANDSTONE fine grained, light gray (T0YR 7/1), no reaction R
1 toHCL
240 —
250
260 —




WELL CONSTRUCTION LOG

SOIL BORING WELL CONSTRUCTION LOG 231828.0002.GPJ TRC _CORP.GDT 265513.0000.0000 4/14/17

((\\ p WELL NO. MW-108A
! Page 4 of 4
SAMPLE
T | w b= =
e[ H LITHOLOGIC Q
wl % |5 |L DESCRIPTION S |&| commenTs
[Tl w Z o Y
w> | > |z I| o
QE:D 8 z N /7] 0 j
(a3 o 4] é o
22|z |2 |84 3|6 s
15 R
csff % SANDSTONE
270
41 Change to medium grained, gray (10YR 5/1) at 273.0 feet.
280 —
16
csl ™ -
290
ol 100 1
300 End of Boring at 300.0 feet below ground surface.
310
320
330
1 -
340
350
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